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NOTICE.

MAPS PUBLISHED BY THE SURVEY OF INDIA
are obtainable from the Map Record and Issue Office, 13, Wood Street,
Calcutta, on the Public Service—on Cash Payment or Book-Transfer,
and, for private use—on Cash Payment or V. P. P.

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

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

The Survey ol India publish maps for the greater part of SOUTHERN ASIA
between the meridians of 44” and 124° East of Greenwich and between parallels 4° and
40° north latitude.

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

3. Maps are printed in two styles or editions viz,, LAYERED and POLITICAL . —

(¢) The LAYERED edition represents a map printed in colours with graduated
layer tints of colour to show altitudes, and, shading to emphasize the
hills.  This edition gives prominence to the physical features.

(b) The POLITICAL edition represents a map printed in colours, but without
graduated layer tints. Hills are represented hy contours and shading.
This edition gives prominence to the Civil Divisions of India which are
shown by ribands of colour along houndaries of administrative partitions.

NOTE.—When mups are printed in colonrs, Itom mixed or old snrveys, the edition is styled “ PRELIMINARY ''; and
when published in black only or with hills in brown, the eldition is styled “PROVISIONAL" issue.

4. The series of Modern maps arc grouped under threc Divisions :—
(I) GEOGRAPHICAL, embracing —
(@) SOUTHERYN ASIA SERIES, scale 1:2,000,000 or nearly 1 inch
= 32 miles, in LAYERED and POLITICAL editions, size 36 inches
X 24 inches, price Rs. 3 per copy.
(0) INDIA AND ADJACENT COUNTRIES; scale 1:1,000,000 or
nearly 1 inch = 16 miles, in LAYERED and POLITICAL editions,
or il Irom oll surveys, as PRELIMINARY editions; size 24
inches X 19 inches, price Re. 1-8 per copy. If printed on linen-backed
paper Rs. 2-4.
(¢) INTERNATIONAL MAP OF INDIA, scale 1:1,000,000 or nearly
1 inch = 16 miles, in LAYERED edition (without ehading of hills),
size 30 inches x 26 inches, price Re. 1-0 per copy.
(II)  TOPOGRAPHICAL, comprising maps on:—
(@) Scaie 1 INcH =1 MILE, in the POLITICAL edition, size 24 x 19
inches, price Re. 1-8 per copy.
(b) Scalk 1 INcH = 2 MILES, in the POLITICAL edition, size 24 x 19
inches, price Re. 3-0 per copy.
(¢) ScALE 1 INCH = 4 MILES, in the LAYERED and POLITICAL editions,
.size 24 x 19 inches, price Re. 1-8 per copy, and from old surveyn as
PROVISIONAL issues, price Re. 1 per copy.

NOTE.—Modern Topographical maps printed on linen.backed paper are As. 12 extia per copy.  Index charts nr Key
maps Lo the Gengraphical and Topographical saricd are obtainablo gratis,
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(III) GENERAL MAPS which include:—

() GENERAL MAPS OF INDIA, scale 1 inch = 32 miles, in sets of
12 shects, each sheet 25 x 32 inches, in LAYERED and POLITICAL
editions, price Rs. 12 per set, and on scale 1 inch = 64 umiles,
POLITICAL edition only, size about 3} feet square, at Rs. 6 the
copy. Also various maps of India on the same and smaller scales
and miscellaneous special maps illustrating Ruilways, &ec.

(b) PROVINCIAL MAPS, on scales 1 inch = 16 miles and 1 inch
= 32 miles.
(¢) DISTRICT MAPS, on scales 1 inch = 4 miles and 1 inch = 8 miles.

(/) CANTONMENT AND TOWN MAPS AND OTHER MISCELLA-
NEOUS MAPS, of various scales and prices.

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

6. Maps ean be mounted on cloth and folded or mounted onrollers for hanging, &c.,
at an extra charge.

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

8. Any map, chart or diagram can be reproduced if the applicant submits a
suitable original drawing. Special rates exist for such work and estimates can be
given on request.

9. The prices (uoted for various naps are exclusive of postage and V.P.P.
charges. Any further information may be obtained free of charge from the Officer in
charge, Map Record and Issue Office, 13, Wood Street, Calcutta.
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PART 1.—GENERAL REMARKS.

I. —INTRODUCTION.

1. The main parts of this report, as shown in the ‘Contents” on
the opposite page, are Part 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 offices. Fuller details of these operations
are being published in Volume XVIIT 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 II on
page 9. From this it will be seen that the out-turn of topographical survey
during the current year was 44,604* square mHes; and that this brings
the total progress since 1905 to 625,339 square wiles, leaving 1,196,261
square miles still to be done.

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

4. Table IV on page 31 gives a list of the new publications of the
Calcutta Offices during the year. A cowplete list of departmental publica-
tions, apart from maps, may be found in the annual ‘“Records of the
Survey of India”; and lists of new wmaps are published 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 publications
issued at Dehra Dian. The General Report can attempt little more than
a brief abstract of the locale and nature of the different operations

* Fxeludes 37 square miles surveyed on half-inch seale in 1920-21 and re-surveyed on one-inch seale in
1921-22, & squave wiles of cight-inch survey, and 365 square miles proviously surveyed on the li-inch scale.



GENERAL.—INTRODUCTION.

6. The following events are notified :—

(a) A fair progress was made this year in the topographical
surveys of this department, the area surveyed this year
exceeding that of the previous year by 4,643 (44,604—
39,961) square miles. Only one topographical party which
had been in the field during the whole of the previous
year remained in recess for the current year. It is hoped
that with the existing strength the prewar average of
over 50,000 square miles will be attained in the near
future. The field work of the Trigonometrical Survey had
to be considerably curtailed owing to financial reasons.

(b) Messrs. Sher Jang, KB, Sub-Assistant Superintendent, and
Lal Singh, 1.1, Sub-Assistant Superintendent (retired)
were presented to H. R. H. the Prince of Wales during his
visit to Dehra Din on the 13th March 1922.

(¢) Major H. T. Morshead, D.5.0., k.E., was permitted, while on leave,
to accompany the Mount Everest Expedition of 1922,

(d) Captain H. R. C. Meade, 1.A., and Mr. Bansi Ram, Sub-Assistant
Superintendent, accompanied the Political Officer, Sikkim,
on a journey to Bhutan.

(¢) A Survey detaclnnent has been formed from the 18th October

' 1921 for the purpose of carrying out traverse survey in
the Bhopil State.

(f) Officers were deputed in connection with the settlement of
boundaries, e¢.g., Mysore-South Kanara,  Assam-Burma,
United Provinces-Benares State.

(9) A surveyor was deputed to Tibet with Sir H. H. Hayden.

(k) During the solar eclipse in September 1922, observations were
carried out with a view to determine whether the elements
of the earth’s magnetism underwent change during the
obscuring of the sun.

(1) Lieut.-Colonel G. A. Beazeley, D.5.0., RE., taught his system
of air sketching to military officers at Risalpur. He also
instructed officers of the Iraq administration in air-
reconnaissance and sketehing.

(j) Lectures on maps and surveys were delivered hy Lieut.-
Colonel C. P. Gunter, 0.B.E., WE., to Intelligence Classes
at Poona and Bangalore.

(k) A permanent executive charge was sanctioned for the Map
Record and lssue Office with effect from the 11th September
1922; the number of executive charges reserved for
Class II officers was thus raised from 10 to 11 (3 of which
are temporary for the present).

(1) There has been an inereased demand both from the public
and Government officials for maps during the year.

A branch office for the convenience of the Caleutta public
has been temporarily established in No. 5, Esplanade Enst,
for the display and sale ol departmental publications.

(m) The demand for large scale  surveys ol towns, &ec., 18

continuous.
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GENERAL.—ADMINISTRATION AND PERSONNEL. 8

I1.—ADMINISTRATION AND PERSONNEL.

7. The actual cost of the department for the financial year ending
31st March 1922 and of the two previous years is shown below:—

v

7
' 1919-20. | 1920-21. | 1e21.22. | Bewans.
i ! |
Rs. 1. Rs.
Gross actual cost . +4,92,352 48,70,530 51,48,926* | * These figures
are not final.
Deduct receipts and credits I 20,65,422 15,562,147 17,86,351*
]
Net actual charges ) 24,26,930 33,185,383 33,62,5676*

8. Colonel C. H. D. Ryder, c.B., C.1.E., D.5.0., R.E, administered the
department throughout the year. )

9. Of Class I officers:—Bt.-Colonel F. W. Pirrie, ¢.M.G.,, C.LE,
L.A., retired, the services of Colonel H. H. Turner, w.E., were replaced
at the disposal of His Excellency the Commander-in-Chief in India, and
Major O. H. B. Trenchard, R.E, reverted to the Home Establishment.

Major V. R. Cotter, 1.4, reverted from deputation to military duty.

Mr. M. C. Petters was on deputation in connection with the settlement
of United Provinces—Benares boundary from 14th to 24th March 1922.
Mr. J. O'B. Donaghey was on deputation under the Government of
Madras for about 2} months, Captain H. R. C. Meade, 1A, was on
deputation to accompany the Political Officer, Sikkim, on his journey
through Bhutin for about 4} months.

Lieutenants G. H. Osmaston, M.c., r.E, G. F. Heaney, RE., and
G. Bomford, R.E., have been deputed temporarily to military duty, England,
to attend the Supplementary Course for R. E. officers at Chatham.

Mr. Jagdamba Prasad, R.B., was promoted temporarily from the
Class 1I Service.

Of Class II officers:—Mr. B. G. Hardinge was placed on deputation
under the Government of Assam to take over charge of duties from
Mr. A. B. Smart who finally retired on the termination of his re-employment.
Mr. F. C. Baint was dismissed, Mr. J. A. Calvert resigncd.

Mr. W. J. Baker who had been on deputation to Burma retired
on 4th ‘September 1921. Mr. C. J. Veale was permanently transferred
under the Governiment of the United Provinces.

Mr. V. W. Morton was on deputation under the Government of
Madras for about 4 months and to wilitary duty with the Ausxiliary
Force, Indin, for about a month. ’

Mr. J. C. 8t. C. Pollett was on deputation to military duty with the
Avxiliary Force, India, for about a month.

Messrs. 8. R. Kelkar, B.sc., Mubammad Aslam Uhowdhury; B.A., and
C. P. E. Davenport were appointed during the year.

In the Upper Subordinate Service, Messrs. Dharmu, Dalbir Rai and
Maﬂm‘l. Khan retired, Mr. Amulya Charan Ghosh rvesigned, Mr. Kunja
Behari Lal died, Mr. Gulab Singh has heen reverted to the Lower Su.b-

0

ordinate Service. 3 officers were promoted [rom the Lower Subordinate
Service and 10 candidates were appointed on probation. 5

. of whom
resigned.

Mr.' Bansi Ram was on Jeputation to the Assam-Burma boundary
survey for three months and with the detachment formed to accompany

the Political Officer, Sikkim, on his journey through Bhutin for about
4 months, W
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The total strength of the department at the close of the Survey year
was 60* Class I officers, 96+ Class II officers and 82% Upper Subordinates,
besides specialists, clerks, lower subordinates and menials.

10. On completion of its programme in the Southern Command,
No. 20 (Cantonment) Party has been placed under the administrative
control of the Superintendent, Northern Circle, from the 1st April 1922,

11. The following honours and rewards were conferred during
the year:—

Companion of fhe Order Colonel C. H. D. Ryder, c.LE, D.5.0, RE,
of the Bath.—

Officer of the Order of Mr. P. A. T. Kenny, M.B.E, Extra Assistant
the British Empire.— Superintendent.

Members of the Order of
the British Empire.—

,» L. Williams, Extra Assistant Superintendent.

» G. A Norman, Extra Assistant Superin-

tendent.
» 4A. J. Booth, Extra Assistant Superin-
tendent.
Rai Bahadur.— » Jagdamba Prasad, R.S., Deputy Superin-

tendent (Temporary ).

Rav Sahib.— » Hunuman Prasad, Extra Assistant Superin-
tendent.
,»  Dhani Ram Verma, Extra Assistant Superin-
tendent.
»  Shib Lal, Sub-Assistant Superintendent.
Khan Sahib.— ,, Afraz Gul Khan, Sub-Assistant Superinten-
dent.

Mr. Ram Prasad, R.S., Sub-Assistant Superintendent, was awarded an
honorarium of Rs. 500 for skillful withdrawal of his men from the west of
the Hukawng valley during Naga raids.

Mr. V. W. Morton, Extra Assistant Superintendent, has been granted
a commission in the Auxiliary Force, India, as Licutenant in No. 14
Battery, Royal Field and Garrison Artillery.

Mr. B. T. Wyatt, Extra Assistant Superintendent, (Bangalore Battalion),
has been granted a commission as Second-Lieutenant in the Auxiliary
Force.

Second-Lieutenant J. C. St. C. Pollett, Extra Assistant Superinten-
dent, has heen promoted to the rank of Lieutenant in the Auxiliary
Force.

Of the 18 members of the Mussooric Battalion of the Auxiliary Force
which won the Reading Cup for shooting this year, the following seven
were officers of the Survey of India:—DMessrs. E. B. West, O. N. Pushong,
Major C. H. Tresham, Messrs, L. Williams, A. A. Graham, C. O. Picard
and H. T. Hughes, Extra Assistant Superintendents.

12. The. following table shows the distribution of officers during the
year. The names of officers on leave, on deputation to Local Governments,
on military duty followed by leave or on foreign service throughout the

year are owmitted.

* Inclwling one officer temporarily promoted from the Class TT Service,

+ Inchsding oflicers on foreign service and probationers hut excluding ong officer tempornrily promoted
to Class 1 Service, one ofticer re.emiployed and oflicers on deputation to Local Governments (except
My I’ Simpson on deputation to Bihive awl Orissa).

1 Including probxitioners and one officer on forcign sorviee,

—_—
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TABLE I—DISPOSITION OF OFFICERS,

SURVEYOR GENERAL OF INDIA—Colonel C. H. D. Ryder, LE.
lass | Officers. (lass 11 Offivera.
Surveyor General's LI'/ -Col. R. H. Thomas, p.s.0., B.E.

1921-22.

R.F.

C.R, CLE, D8O,
I;UYUPY'

U pper Subordinates. , ..
pper Subordides Nebardinates, d&e.

fAce. or H. J. Couchman, 0.,
M.C., R.E.
Lieut.-Colonel G. A. Beazeley, p.3.0., R.E.. up to 318t October 1921.
Brevet-Colonel F. W. Pirrie, ¢..6., C.L.E., LA., from 1st November 1921 to 22nd
S UPERINTENDENT, MAP March 1992,

PUBLICATION—
(lase [ Offivers.
Map Publication ..o
Office, Calcutta.
No. 1 Drawing MajorF, F. Huater, 0.6.0,, 1.4.
Office, Map Record , - ‘{, R. Cotter, 1.a.
and lssue Office, & v Prwd, Roh.
Engraving Office,
Calcutta.

Photo.-Litho. Lt.-Colonel A, A, \mHarg,
0., R.E,

Office, Calcutta. D.s.
Major F. J. M. King, n.E.
Mathl. Instt. Office, Mr. T. A. Ferrier, c.8.E.
Calcutta.

Bengal & Bihar ... ... .
& Orissa Drawin

- M

E. T. Rich, c.1.E., R.E.,
Class IT Officers.

Mr. J. Prasad, R.B.
»
Mr,

P. Williams
Promadarunjan Ruy,
Abinash Chunder
C. West

A. B. Hunter
Priya Nath Sur
F. B. Kitchen
Munshi Lal, B.A.
H. T. Hughes

P. C. Mitra, B.A.
Jiya“lad Saligal

DIE

"
"
"
»
»
"
"
"

»”»

. C. West .

from 16th June 1922.

Upper Subordinates,

Prrmadaranjon Ray, R.S.

. Mr. Charu Chandra Biswas.

Lieut.-Colonel E. A. Tandy, k.E., from 23rd March to 15th June 1922.

Leoer
Subordinates,

&el)

(on” probation).
Lt. G. H. Osmaston, M.C., R.E.
(on probation).
@G, F. Heaney, R.E.
(on pmhah’on).

No. 3 Party,....... ve... Major C. G. Lewis, R.E.
United Provinees  and Captain L. H. Jacknorhl .
Nepad. " T. . nynmft,
(on p;nbahnn).
No. 4 Pavty,........... My, M, €. Pettevs ...
{Tnited Provinces,
No. 20 Party.......... Captain J. K. Douglas, w.E. ..

Cantonments and Mili.
tary Distriet Lands in
the 5th, 6th and Bth
Divistons.
No. 22 Party,
Prnjab.

Mr. H. H. B, Hanby ....... ...

No. 23 (Punjab Rect- Major R. Foster, 1.4, ...
angulation) (old

Sind-Sagar) Party,

L. Williams, M.u,E.
J. H. Johnson
w A.J. A Dmke, n.c.M.
Mr. G. A. Norman, M,B.E.
,. F.C. Saiot (dismissed
from 1-8.22).
Mogimuddin

"
"

J. H. S, Wilson
.. C.E. C. French
F. W, Snith

Dhani Ramn Verms, R.s.

. J. C. C Lears
C. O. Picard
., D. N. Banerjee, 1..C

.F.

Norsingh Das Joshi

,» Mohammad Jamsed
(on probation).
w Mobammad Abdus Sattar
(on probation).
. Captain J. H. Williams ... .. ............... T
Mr. E. B. West

c. Chuni Lol Kapwr.,, ...
Lakehmi Dutt Joshi
Vidyn Dhar Chopra
Leltan Khen, 1.D.8.N.

"
" Nurayana Chandra Ray,
{on plobaflon)
Dalip Siugh Gandbi (on pro
Dharma  (retired from
2).

1.7-2!
J. M. Mukerji

. Jamuo Praead, R.s.
Ram Norayan Hutlr
Gulah Singh, (reverted to
L.8. 8. g‘om 23.9.22) (a)
.. Lakshrai Dutt Joshi ,.....
. Amrit Ram
(t3]

Office, (Imperia
Standard Mapping
Seotion).
No. 8 Dra,w]_ng Major L. G. Crosthwait, r.a. ... Mr. R, E. M. Saubolls ...... Mr. Sher Jang, K.B. ............... 6 Europeau Drufte.
Office (Simla ). ,, H.IL. P. Butterfield men.
4 Printers.
2 Clerka,
17 Indian Draftsmen.
SUPERINTENDENT, Li Wood
NORTHERN CIRCLE { — sieut.-Colonel H. Wood, .k
Class I Oficers, Class IT Officers. Upper Subordinates. Lower
7 f pper Subordinates Subordinates, dc.
No. 3 Drawing Mve.J. A Freewan ... MrE B West . .. 43 Surveyors, &e.
Office, Mussoorie, , A.A.Graham
,»  Mogimuddin
" 2} Sbaw (re- employed)
No. 1 Party,........... Lt. G. H. Qsmaston, M.c., R.E. Mr. C C. Bytne ... ...t Mr. Sher Jung, K.0. . 30 Surveyors, &c.
Punjab, Punyab States, (on probatiom). ,, P.A.T. Kenny, 0.B.E. ,, Mllln\mmnd Hucam Khan
[Tnifed Provinces, ,, G. F. Heaney, R.E. A. M. Talati, L.C.E. E.9.
(nn probation). \in]ar C. H. Treshain ;v Afraz Gul Khan, K.s,
. . C. Hanson Muhammad Khan
. A.J. A Dmke, pcy.  ,, Mubammad Hasan
. H. T. Hughes 5 Jit Singh Rawat
0. D. Jackson » Sijawal Khen
s Latif Khnn
»w Mohammad Jamsed (on probn.)
,»  Mohammad Abdus Sattar
(on probation).
No. 2 Party,............ Bt..Lieut..Colonel 3. W. 8. Mr. J. MeUriken, .B.E. .. Mr. Muhammad Husain Khan, 57 Surveyors, &c.
Central Indm Ra ajputina Hamilton, p.s.0., R.E. ,, C. 0. Piear ) R.S.
and United Provinees Capt. L. H. Tackson, LA. ++ Duni Chand Puri ,»  Muhammad Husain
and Delhi Provinee, . WL \'ornmn M.c., R.E. ,, DPrafulla KumarGhosh, ,, Imam Din.
&[n pr obahon). B.8C. Afraz Gul Khan, K,3.
‘T. W. R. Haycraft, R.E. (on probation). , Jaganuath

38 Surveyors, &ec.

30 Surveyors, &e.

Mobabat Lal Kohli (on probn.)

bn.}
28 Surveyors, &c.

33 Traversers, &c.
©

17 Surveyors, &c.
(3]

Punjab.
Bhopal Traverse . . ... Mr. Maya Das Puri, R.s. ... Mr. Nabidad Kbaw ............. 5 Traversors, &c
Detachment. ©

temporury cstablishment. () Fxcluding 22 purely temporary men.
temporary establishment. (d) Fxeluding 76 purely temporary men.
(r) Exeluding [1 purely temporary men.

e

() Bxelnding 1 Supervisor on the purolf'
(1) Exelnding 2 Supervisora on the purely
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TABLE I—(Continued).—DISPOSITION OF OFFICERS, 1921-22.

SUPERINTENDENT
SOUTHERN OIRCLE

Class I Officers.

No. 4 Drawing Mr. J. H Nichol ..o
Office, Bangalore. 1. O’'B. Donaghey

Captain J. K. Douglas, R.E.
(on probation).

Major J. D. Campbell, p.s.0.,
. R.E.
Captain G. W. Gemmell, 1.A.
{on probation).

- Lieut. G. Bomford, R.E.
(on probation).

Lieut.-Colonel M. O'C. Tandy,
D.8.0., 0.B.E., R.E.

Captain J. K. Douglas, R.E.
(on probation).

No. 7 Party,...
Aladras and Hyde

No. 8 Party,
Madras and Bombay.

Record Section ..o cioioeie e

No. 5 Party,............ Major F. B. Scott, LA, ...
Ghealior, Central India Captain G. Lenuox, 1.A.
and Central Prox-
inces.

No. 8 Party,............ Lieut.-Colonel C. P. Gunter,
Hyderabad. 0.B.E., R.E.

Training Section ... ...

Class IT Officers.

Mr. E. Clandius ............... Mr. B. V. Numyanu Rao ......... 43 Draftsmen, &ec.

. J. H. 8. Wilson
F. C. Pilcher
F. W. Smith
J. A. Calvert, (resigned

from 12.1-22).
Mohammad Nojome

" uddin, B.a.
(on probation). o
Mr, H. B. Simons ............ Mr. K. G. Maudanna ............ 26 Surveyors, &e.
s E. A Meyer »  Diulat Ram Vohra
, . C. 8t C. Pollett » T 8. Nmayanan, B.a.
. E. N. Natesan, B.A. (on probation),
Mr. F. H, Grant r. K. Narayannsvami Chetti 39 Surveyors, &e.
»» A.F, Murphy ,  Shib Lal, n.s.
" Harharo lyer »  Shadi Lal Dube
, 1. 0. Threlfall K. B. Muthanne
(nn probation) (on probation).
My, M. Malindeva Mudaliar, Mr. H. Nurasimhamurti Roo 42 Surveyors, &e.
M.A. ,, Shaikh Muhammad Salik
B. T. Wyatt Abdul Ghafur
5, M. 8. Guoesa Aiyar ,» Janam Raj Chibbar
(on probation).
Mr, 8. 8. McA’'F. Fielding 14 Prolationers woviieeen. 28 Burveyore
, V. W. Morton Pupils.
Mr. Taji Abdul Rahim, K.B. Mr. Annada Prasad Ghosh ... 5 Computers, &c.

rColm\el H. H. Turner, r.E., up to 17th April 1922.
Lieut.-Colonel C. P. Gunter, 0.1.L., k.F., from 18th April to 29th May 1922,
Colonel H. H. Turner, ®.k., from 30th May to 9th August 1922,
Lieut.-Colonel C. P. Gunter, 0.0.E., &.I., from 10th August 1922.

~

Upper Subordinates. Lower

Damodar Khadilkar
V. R. Ethirajula Nayadu

. P. 8. Vengusvami
Deulut Ram Volirn
J. A. Cebral
Mauji Ram Sharina

(on probation).

Subordinates, de.

37 Surveyors, &e.

and

SUPERINTENDENT,
EASTERN CIROLE

Cluss I Officers.

No. 9 Party,............ Bt.-Lieus.-Colonel ~ R.
Bengal and Bikar
und Orissa. Captain R. 3. P. MacIvor, 1.4,
Licut. H. A. Bazley, R.E.

(o0 probation),

H,
Phillimore, D.8.0., R.Es

(on probation),

}Colonel W. M. Coldstream, R.E.

(lass IT Officers.

=4

Superintendent’s Captain HRC( Mm«})ﬂ.{,l.l«).
0 ce. on p)‘O atrion).
No. 5 Drawing Mr.W.M. Gorman .......... Mr. E. G. Hardinge
Office, Shillong. }on deputation, Assam,
! Tom 12.9-22).

Mr. E. J. Biggie.............
,, Amar Krishna Mitra
Lient. C. 8. McTunea
Captain J. O'C, Fitzpatrick
Mr, Bhupendm Nath Saha,
M.SC.
(on probation).

No. 10 Party,.. Lieut.-Colonel E. T. Ricl,  Mr. W. G. Jarho.. o,
Upper Burma, c.1 R.E. ,, & F.Norman
Captain ). Slater, M.C., R.E. QT T Hart
(on prnfmlinn). ,. F.J. Grice
., H. H. Creed
No. 11 Party,... ...... Mr.J, 0. Greiff ... Mr.OQ.J 1L Hart. ..
ower Buyma, Captein T. M. M. Peuney, R.E. ,, G.E.R. Cooper
Lorwer B v (on probation), ,, A. V. Dickson
........ Bt.-Lieut.-Col. C. M. Browne, Mr. E. M. Kenny_ ... ..
No. 12}-’::&% ¢.M.G., n.s.0., RE , D. K. Hennick, M.1h.E.
) .. R.C. Hanson
,, Prafulla Chandm
Mitra, D.a.
No. 21 (Burma . H.w. Biggic..c..coveeeneee. M S, F. Norman .o
Forest) Party, Lieut. L, B. Fitz-Gibbon
lipper and = Jarcer Captain V. I'. Wainright
Buyrma. C. . Sexton

Mr.H. M. Critchell
(on prubation).

Upper Subordinates. Lower

Ir. Bhamba Ram

Mr. Jngdeesh Prasad Vastav ... 28 Surveyors, &c.

Bansi Ram

My

. Jagdeesh Prosad Vostav ...
Gopal Lal Mitra
,»  Snsadhar Mukurjee
,» lohini Kumar Tulapatra,
B.A.
ton probhation).

My, Hayat Mulmmmad, K.8. ... 26 Surveyors, &c,

Dhirendia Nath Sahn
.. Itlam Prasad, r.5,
Maung Pe, ATy,

»

Mr

Khnn Mubammad
. Abani Kumar Seu Gupta
(on prolation).

Mr.

Girija Sonker Bagehi
Atul Chandrm Maulick
(on probation):

Suresh Chandra
Chatterjee, B.sc.
(on probation),
Mr.  Dalbir  Rai
from 1.7-22).
Ghalam [lasun

"

Subordinates, d:c.

37 Burveyors, &ec.

. Pratul Chandra Sen Gupta, 24 Surveyors, &c,
n.sc.

38 Survoyors, &c.

(retired 20 Surveyor-, &c.

39
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TABLE I—(Concluded).—DISPOSITION OF OFFICERS, 1921-22.

( Lieut.-Colonel H. McC. Cowie, R.E., up to 17th October %gg Lotk
. . E. A. Tandy, Rr.E, from 18th October to 10t
SUPERINTENDENT OF THE J March 192y2.

TRIGONOMETRICAL SURVEY . " H. McC. Cowde, R.E., from 11th March to 2nd July 1922.
| Major L. C. Thuillier, 1.x., from 3 July to 2nd August 1922.

| Lieat.-Colonel H. McC. Cowie, R.E., from 3rd August 1922.

R . . Lower
Class I Officers. Class II Officers. Upper Subordinates. Subordinates, de.
Superi.ntendent's Lieut.-Colonel R. H. Thowas, Mr. Nanak Chand Puri, Mr. Lalbir Singh.

mce. D.S.0., R.E. B.A., R.S.
Major W. E. Purry, M.c., R.E. (Probationers).

{On Krﬂba“”")' ,» Srinivasa Rao Kelkar,

Captain H. R. C. Meade, 1.4. B.SC.
,, R.S.P. Maclvor,1.4. ,, Muhammad Aslam

Lient. G. H. Osmaston, M.C., Chowdhury, B.A.

r.E. ,, C.P.E. Davenport.
H. A. Bazley, R.E.
G. F. Heaney, R.E.
,. G. Bomford, r.E.
Captain G. W. Gemmell, 1.4.

Computing Office. Dr. J. deGraaff Hunter, .., Mr, Ifanuman Prasad, r.s. Mr. Sarat Rumar Mukerji ...... 64 Computers, &e.
5¢.D., F. Inst. P.
Major C. M. Thompson, 1.4.
Captain E. A, Glennie, p.s.0,,

”»

R.E.
No. 2 Drawing MNajor L. C. Thuillier, 1.. Mr. H. P. D. Morton ...... Mr. Ram Singh, R.5................ 169 Draftsmen, &c.
Office and Fores " %Jﬁ, A\L- King, R.F. ,» H.B. ‘IS)imm:;H " gnmsl %T Lal
' . E, Perry, M.C., R.E. ,, Rama Pmznd Hay, p.A. ,, Jugal Behari La
Mep Office, Delira ¢ v, o' " S iutiver, 1a. ! T F. Kitehon " Baideo Bibari Lal
Dun. .» 0. D. Jackson ,» Kunja Behari Lal (died on
,, Nanak Chand Puri, 3rd Moy 1922).

B.4., R.S. ,, Sadik Ali
,, Asmat-ullah Khan, g.8. ,, Muohammad Hasan
No. 13 Party,.. - Caplain H. E. ROOME, M.C.y RiE. oiueireieeiieiie e neeeee ieian e cae erseevennaaesseeeecre e cnee e s 3 CoTDputers, &e.
{ Astronomical). !
No. 14 Party,......... Licut.-Golonel H. MeC. COWIe, w.iiiiiiirieiveriiiiicn s emnvines oo e estesanneane s et o aae enn s 2Comput‘erl &e.
( Pendulum ). R.E. ’
Major W. E. Perry, M.C., R.E.
No. 16 Party,......... Major H. T. Morshead. v.8.0., ..c..oceeoevineiniieie v Mro Muhammad Hasan ... 6 Computers, &c.
'ri tafion ). R.E.
(Lriangulation) Mr. E. C. J. Doud, v.n.
Bt.-Major K. Mason, ¥.c.,R.E.
s »  E.O. Wheeler, ».c.,
. R.E.
Captain E. A. Glennic, D.s.0,,
R.E.
No. 18 Party,......... Major C. M. Thompson, 1.A. Mr. Hanuman Prasad, RB.8. ... ccoceeiiin it cenni e 21 C
(T:'dal).' Captain E. A. Glemnie, D.s.0., ,, D. H. Luxa ' omputers, e.
R.E.
No. 17 Party,......... Major F. .J. M. King, n.e Mr. G. J. S. Rae Mr. Karuna Kumar Das, ®
r F..J. M. .E. . G.J. 8, . . , B.A. 16
(Levelling). Bt.-Major K. Mnsnn,'.\l.c., R.E. ,, O.N. Pushong »  Satish Chandra Mukerjee Computers, &.
Captain E. A. Glennie, p.3.0., ,, Raj Babhadur Mathur, ,» Pulin Behari Roy
- B.A. ,, Amir Abdul Salam
»w K. 8. Gopalachari, Metlub Ahmad
B.A. ,, Abdul Majid
,» Narendra Nath
Chuckerbutty, L.c.E.
No. l(BMEn’a,x:l’;g,) ......... Mr. . C. J. Bond, v.o. ......... Mr. Nilunjo Ronjon Mr. Bidhu Bhusan Shome 1 Magunetic  Qb.
gn . i Mazumdar ,, Hem Chandra Banerjee, server,
,» Jiya Lal Sahgal B.Ao. 10 Computers, &e,
No. 19 Party,......... Mojor V. R. Cotter, 1.A. e e st et e seneenennns L CleTk, &e.

(Base Line). Captain E. A. Glemiie, p.s.0,,
R.E.
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PART 2.—WORK OF FIELD PARTIES, &c.

I.—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 each
topographical party.

In 1913, the Secretary of State sauctioned a scheme for the redue-
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
conscquently accelerate the rate of progress of topographical surveys shown
in Table II below. In order to give a hetter idea of what work actually
lies hefore the departuent, it may he remarked that of the area remain-
ing for survey ahbout 557,000 square wiles are likely to be surveyed on
the half-inch or smaller scales.

Table II.—Progress of Topographical Surveys since 1906.

Survey year. | Sealesof Survey. | Ngmne™ | Southor | Baestem | porpyrs.
Sq. miles. | 8q. miles. | 8q. miles. | Sq. nriles.
1905-06 ... | Mostly 2-inch and 4-inch 6,278 1,660 10,322 18,260
1906.07 ... ditto 7,619 7,666 8,659 23,844
1907.08 ... ditto 14,530 9,256 12,431 36,217
1908-09 ... ditto 168,624 12,5626 11,542 42,692
1909-10 ... | Mostly 1-inch 23,833 12,582 9,736 46.101
1910-11 ... v ditto 27,528 13,171 9,218 49,917
1911.12 ... ditto 28,852 9.115 10,654 | 43,621
1912-13 ... | Mostly 1-inch and %-inch 28,192 13,949 11,836 53,377
1913-14 ... ditto 25,052 15,944 14,800 55,786
1914.16 ... ditto 12,334 19,286 5,058 36,876
1915 -16 ... ditto 8,168 17,248 6,981 32,342
1916-17 ... ditto 11,689 11,398 9,728 82,750
1917-18 ... ditto 4,202 12.151 8,398 24,779
191819 ... ditto 500 7,263 6,176 | 13,948
1919-20 ... ditto 9,145 11,801 9,428 30,464
1920-21 ... ditto 14,411 14,275 11,275 39.961
1921-22 | ditto ..| 11,528*| 21,696+ 11:480 44,604
Total areas completed to date \24'7 394 (210,192 |167.753 625,339
Approximate areas for the Whole\ 760,000 |542,800 |528,800 (1,821,800
topographical programme. ;
!
Apgrg);;lg;a.te areas remgining for ,502 606 332 608 361,047 |1,196.261
ml'nl.xl.&.;.l'.' :n:‘: l:‘.‘u':‘.‘.l\“.*n'l‘uﬁ:;:'\."\l:l-‘l ::I\,r\‘:‘]y“ -ineh seale in 1920-21 and re-suwrveged on one-ineh scale in

t Exeludes 45 equare miles previonsly sarveyed on the 14-inch scale.
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Table III.—OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1921-22.

OUT-TURNS
OI' PLANE.
TABLING.

COSTS OF
SURVEY
INCLUDING
MAPPING.

PARTY and LOCALITY.

Character of Country. Senle and Class of Survey. o

Arcas
on ench

Class.

Totals
of nrees
on all
Scales.

Scale
fench

Total

costs.

Cost-
rates.

Sq- miles,

Rs.

per sq.
mile.

Rs.

REMARKS

No. 1 Party.

No. 2 Party—Central  India.
Provinces.
Ha.lf-_inl':h Original Survey
One-;nch TResurvey
... One-inch Revision Survey

Rajputiana  and  Undted
Cultivated plains, open
Ditto
Ditto

No. 3 Party—United Provinces und Nepil.
High, wooded hilla ... Two-inch Original Survey

No. 4 Party—1/uited Provinces.
Cultivated plains, congested with One-inch Revision Survey
villuges in parts. X I
Cultivated  plaing and donsely One-inch Original Sarvey
woaded low hills.

TOTALS, NORTHERN

2,425
2,694

Nal Nil

492
| 5,611

()

1,969 | 1,069

3.691‘) 3

ZO»I\

71,604 7T

(a)

1,40,822 261

(h)

1,64,402 784

218

- 86,923
(a) |

te) Includes

CIRCLE:- 11,665 sq. m Rs. 4,563,751

NORTHERN
CIRCLE.

(a) Cost of survey of
n small area for
which credit was
taken in lnst year's
report of 8,400
square miles  to-
gether with cost of
mapping of 9,277
square miles under-
taken this year.

XN.B.—Last year sn
area of 8,400 square
miles was surveyed
but not mapped.
Only arrears ol the
previous ycars were
mapped. The total
cost of surveying
and mapping 8,100
squave miles is Rey
2,10,840 piving a
cost-rate of Rs. 25°1
per square mile.

(3 Excludes Rs.
49,7 b7 cost of train-
ing  probationers
and  pupils, R
L 19T debitable to
the Allahabid In-
provement  Trast,
Rs. 1,193 Jdebitable
to the Ixcentive
Engincer, Western
Jwuna Cunal, Rs..
666 debitable  to
the City Ronrd,
Mussoorie, and Rs.
3,351 debitable to
the Chief Kngi
Publie d
paviment, Delhi,

37
squave miles  sar.
veyed in 1920.21 on
holf-ineh genle and
resurveyed in 142f.
22 om  onedneh
seale.

td) Excludes R+, R0
dehitable to
Benares Klate anil
U. . Gost. and
Re. 13,90 cont of
training of poapils
and probationers,

£
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Table III. —OUT-TURNS of PLANE-TABLING and COSTS
of Topographical Surveys, 1921-22.

OUT-TURNS Rty
OF PLANE- | ;xoLUDING
TABLING. p
_ MAPPING.
PARTY and LOCALITY. 3 erea— ‘
ench
OnScn.le of arens | Total Cost- REMARKS.
Character of Country. Scale nnd Class of Survey. of each S?cx:ﬂ:l:_ costs. i rtes.
Class. ;
i Rs.
Sq. miles. Rs. © per sq.
L mile. |
; ;
! SOUTHERN
CIROLE.
No. 5 Party—Gwalior, Central  TIndia  and  Central
Provinces.
Jungle-clad  hills, well wooded Half-inch Original Survey .| 1,646
cultivated plains and part of One-inch Original Survey ... (712,404 . . des 2775
the Milwa plateau. One-inch Supplementary Survey 615 4,679 138999 207 {(‘s‘qu};:éulew;ilzeg lg(f,
Four-inch Original Forest Survey 14 Indore State
‘ Forest.
i
No. 6 Party—Hyderabad,
Undulating and cultivated conn- Half-inch Original Survey .| 62701 i
try: wooded hills., Half-inch Supplementary Survey 365§, 6,635 1,168,781 178
. i
No. 7 Party—Muadras and Hyderabad.
Openorundulating mostly cultivated Qne-inch Original Survey ...| 8810
Low serub covered hills - ... Two-inch Original Surve 333} .
Forest-clad hills ... ... One-inch Supp)emenbm-yysm.‘,ey 1,949 6,002 |1,51,016| 247
No. 8 Party—Madras and Bombay.
Irrigated and cultivated plains One-inch Original Survey 9701
and Migh forcst-clad hills in One-inch Supplementary Survey 1\;9“
Madras Presidency. ’ Ui 4,665 |1,41,174 309 | (/) Includes cost of
High hillsrising toa heightof 4,000 One-inch Revision Survey .| 3386 l;’ o fuiranapping and
feet and open and cultivated h ) fixing ~‘scattered
area in Bombay Presidency. | ansiliary heights.
i
|

TOTALS, SOUTHERN CIRCLE:- 21,961* sq.m. Rs. 547,970 098t 250
! : rate

. o OF 205 s .
Anarea of 365 synave miles previonsly sarveyel on the 1hinch senle has heen iveluded.
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Table III.—OUT-TURNS of PLANE-TABLING and COSTS of
Topographical Surveys, 1921-22,

OUT-TURNS COSTS OF
SURVEY
OF PLANE.
TABLING. INCLUDING
MAPPING.
PARTY and LOCALITY. Areas
Totals
on coch for
Seale | Oforeas | Total Cost- REMARKS.
Character of Country. Senle and Class of Survey. of cach | On oIl | costs. | rotes,
Cl Scales.
ass.
Rs.
8q. miles. Rs. per 8q.
mile.
1 EASTERN
CIRCLE.
[
No. 9 Party—Bengul and Bihir and Orissa.
Flat and gultivated plains, congest- One-inch Original Survey 482
ed with villages.
Open  undulating  plains, well One-inch Supplementary Survey | 38,2870 g7y 1.91.180 507
populated, varied with rocky ’ o
scrub covered hills. -
Rough hills covered with Sil Two-inch Original Survey 42
forest.
No. 10 Party—Upper Burma.
Densely wooded hills and plains ... Half-inch Original Sarvey ...| 3,168 | 3,168 |1,74,518| 561
No. 11 Party—Lower Burma.
Hills densely wooded, rocky wooded One-inch Original Survey .| 1,980
island d t d . .
"Lnal((ll'l:zg:ovca:wam;)l.m coast an 2,150 1'99;0(205)’ 026 (7)) Includes cost of
Flat and Lilly forcot tracts ... Two-inch Original Survey  ...| 170 e omeh st Choree:
able to Forest
Department.
No. 12 Party—_issam.
Mainly hills, partly open and Half-inch Original Survey 883
partly jungle-clad and plains
densely covered with jungle. 2,190 {1,80,187| 81'© |t Escludes Re. 108
Plains and hills mainly jungle- One-inch Original Survey Lo 1182 r) ?3:}'; igsh mﬂ,E)[;l:;gb
"'l,“d' N A : L. houndary plots.
Plains densely covered with jungle Two-inch Original Survey 134
No. 21 (Burma Forest) Party— Upper and Lower Burma.
Densely wooded hills and  flat Two-inch Original Survey 147
grnu{ml. 163 |1,52,861| 9800
Wooded hills Four-inclln Original Survey ... | 6
Ditlo ... Two-inch Originnl Burvey 25} an 1) Dono by Surv
Ditto and town of Kalmw Four-inch Original Survey 14 (1) ()Tm?:&g)y- slcl?n?{
for the party.
l R

TOTALS, EASTERN OIRCLE:— 11,480s8q. m. Rs. 8,97,715 ?gjg' 782
GRAND TOTALS:— 45,006 sq. m. Rs. 18,009,436 C:‘c;lsttg . 422

PALN
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NORTHERN CIRCLE (vile Index map No. 1).

14. No. 1 Party.—This party was employed on the completion of
the fair-mapping left over from the previous season, comprising 33 sheets
on the one-inch and 7 sheete on the half-inch scale. No detail surveys
were undertaken during the year.

An area of 2,700 square miles was triangulated, in preparation for a
topographical survey on the onc-inch and half-inch scales. This area
comprises chiefly the tribal tract, in the southern half of the Dera Ghazi
Khin district in the Punjab, but extends westward into the adjoining
portion of the Marri-Bugti country in Baluchistan. It is practically
tree-less, and rises from about 300 feet to about 4,500 feet above mean
gea level. Water is scarce and mostly brackish and communications are
few and bad.

15. No. 2 Party.—This party surveyed an area of 4,776 square
miles in the Agra, Aligarh, Muttra, Etah, Mainpuri, Farrukhabid, Etawah,
Cawnpore, Jalaun and Hamirpur districts of the United Provinces, 137
square miles in Dholpur State in Rajputina, 143 square miles in Gwalior
State and 63 square miles in Baoni State in the Bundelkhand Agency in
Central India on the one-inch scale, and 492 square miles in Gwalior
State in Central India on the half-inch scale.

The country surveyed consists of cultivated plains, for the most part
open and casy, except in a few places where trees were numerous. There
was a great deal of broken ground along the banks of the Jumna and
Chambal rivers. The area was devoid of hills.

Triangulation was carried out in Gwalior and Datia States in Central
India and in Bharatpur, Dholpur, Karauli and Jaipur States in Rajputina
and an area of 6,560 square miles completed in advance for detail survey
on the half-inch scale.

The traverse of Allahibad city and Municipal areas for large scale
detail survey and of demarcated areas of leased land in Imperial Delhi
was completed, (vide page 40).

16. No. 3 Party.—This party surveyed an area of 1,969 square
miles on the two-inch secale in the Garhwil and Almora districts of the
United Provinees and in Nepil. No triangulation was carried out. The
survey of the Kumaun bhills is being executed chiefly in the interests of
the Forest Department (vide page 18). The maps are being published
on the two-inch scale.

17. No. 4 Party.—This party, which had been in abeyance since
1917, surveyed' an area on the one-inch scale of 3,542 square miles in
the Azamgarh, Ballia, Basti and Gorakhpur districts of the United
Provinces, 149 square wiles in the Champiran and Saran distriets of
Bihar and Orissa and 294 square miles in Nepal, or a total of 3,985
square miles. In addition, 58 square miles of triangulation and 133 linear
miles of traversing were carried out in the Champiran district and in
Nepil to supply data for the detail survey during the current season.

The country surveyed consists mainly of well cultivated plains dotted
over with lakes, marshes and numerous groves of mango trees and intersected
by several rivers the principal of which are the Gogra, Gandak and Rapti,
Towards the north-east, the country begins to undulate and the alluvial
plain gives place to a Dbroken, hilly region which forms the lower slopes

of the Someswar range. o
-
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A report on the deputation in connection with the disputed boun-
dary between Benares State and the United Provinces will be found on
page 46.

18. Training.—No pupil eurveyors were entertained during the
year. Of those entertained in 1920 and 1921, 13 were promoted unclas-
sified surveyors, 8 were discharged and the remainder have been distributed
to the parties for further training during the coming field season.

No soldier surveyors joined for training during the year. Of the
batch reported as undergoing training last year, 10 have been reverted
to their regiments and, of the remainder, 4 are undergoing their st
period and 4 their 2nd period of training, 1 having been transferred to the
Unattached List.

19. Recess Work.—The fair-mapping of all the sheets of No. 2
and 4 Parties was completed before these parties left for the field. The
arrears of No. 1 Party were completed except for 1 one-inch sheet which still
bad to be ¢xamined and 7 hall-inch sheets. These lattcr were taken over
by No. 3 Drawing Office and 6 of these will be submitted before the
end of the current year. .

No. 3 Party’s fair-mapping is still in arrears. * The forest work of
this party entails much extra work. A drawing section is remaining in
Mussoorie during the ensuing field season and all arrears will be completed
before the commencement of the next recess.

The fair-mapping of the following sheets of the current and previous
season’s survey remained [or completion on 30th September 1922:.—

Sheets on the one-inch scale 26
" Sheets on the two-inch scale 24
Sheets on the half-inch scale 9
Town-guide map 1

Of these, 28 .will be submitted for publication hefore the end of
November 1922.

20. Record Section.—Triangulation data for 12 degree sheets
were. completed. This section was amalgainated with No. 3 Drawing
Office from 1st August 1922.

21. Particulars of special work done by Nos. 2, 4, 20, 22 and 23 (Punjab
Rectangulation) (old Sind-Sagar) Parties and Bhopal Traverse Detachment
will be found on pages 21 and 46 to 48.

SOUTHERN CIRCLE (ri/ Index map No.1.

22. No. 5 Party.—This party rurveyed an area of 4,679 square miles
as follows :—2,000 square miles in the Betal, Hoshangibad and Nimir
districts of the Central Provinces, 715 square miles in Indore State and 214
square miles in Dhir State, both of the Central India Agency, on the one-inch
scale; 1,209 square miles in Indore State, 97 square miles in Dewis State,
48 square miles in Dhar State, 6 square miles in Rajuarh State, 22 H.(p.mre
miles in Jamnia State and 54 square miles in the Manpur pargana (British),
all of the Ccntral India Agency, 120 square miles in the Amjhera and
Ujjain districts of Gwalior, on the half-inch scale; and 14 square miles of

reserved forests in the Hoghangibad district of the Central Provinces

on the four-inch scale. .
The country surveyed consists of jungle-clad hills, well wooded
cultivated plains, and part of the Malwi plateau.
e
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It also triangulated an area of 4,410 square miles in the Central
India Agency, Gwalior and the Central Provinces. :

23. No. 8 Party.—This party completed an area of 6,270 square
miles of half-inch original survey and 365 square miles of half-inch
supplementary survey in the Gulbarga, Raichir and Mahbabnagar districte
of Hyderabad.

690 square wiles of supplementary triangulation was carried out in
the Amrabad and adjoining reserved forest areas in the Mahbibaagar
and Nalgonda districts of Hyderibid.

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

24. No. 7 Party.—This party surveyed an area of 5,950 square iles
on the one-inch and two-inch scales in the Kurnool, Anantapur and
Cuddapah districts of Madras, and 142 square miles on the one-inch scale
in the Raichir district of Hyderabad, and triangulated an area of 4,462
square miles in the Cuddapah, Chittoor and Anantapur districts of Madras.

The country surveyed is generally cultivated open expanses of level
or undulating land, rocky scrub covered lills and  the forest-clad ranges
of the Nallamalais and Erramalas.

25. No. 8 Party.—This party surveyed 4,555 square miles on the
_one-inch scale. Of this area, 1,169 square miles lell in the Madura
district of Madras and consisted of about equal proportions of irrigated
and cultivated plains and of the high forest-clad Palni and Sirumalai hills ;
of the remaining 3,386 square miles, 2,626 square miles fell in the
Poona, Koliba and Sitira districts, 663 square wiles in Bhor State and
97 square 1iles in Phaltan State in  Bombay; this area included
portions of the Western Ghits rising to a height of 4,000 feet and the
more open and cultivated arean to the east of the Ghits. Poona and
Kirkee were included in the area surveyed.

'26. Training Section.—The section comprised tive of the 1920-21
class of Upper Subordinate probationers who had been kept back for
further training in plane-tabling and nine Upper Subordinate probationers
recruited this year who joined in October as well as 20 pupil surveyors
recruited during the year.

The preliminary training of the pupil surveyors in drawing and in
plane-tabling on two aud four-inch scales in the neighbourhood of Bangalore
was continuted up to November when the section took the field.

During the field season the Znd year Upper Subordinates completed
their training in plane-tabling and were all posted to various circles in
May 1922, Of the 9 new Upper Subordinate probationers four resigned
during the field season and five completed their course in plane-tabling
and triangulation. Of the 20 pupil surveyors 6 resigned or were dis-
charged as unsuitable and 14 completed their plane-tabling course.

On rcturn to recess, 2 more pupil surveyors were allowel to resign,
the remaining 12 continued their training in fair-drawing and were
posted to parties in the circle in October 1922. The 5 Upper Subordinate
probationers completed their training in traversing, levelling, computations
and drawing and after passing a final examination in October 1922 were
posted to various circles. '

27. Recess Work.—21 one-inch sheets out of 50 surveyed during
the year under report were received in the circle office up to the 30th
September 1922,  All the remaining sheets, except onme which will be
partly resurveyed, will be fuirfmapped before the close of the recess season.

Ty,
LN
'
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Six original half-inch sheets out of 8 surveyed during the year were
received in the circle office up to the 30th September 1922. The remaining
2 sheets will be fair-mapped before the close of the recess season.

Besides the above 4 special forest maps will be completed by No. 5
Party before the close of the recess season.

There are no arrears of drawing from previous season’s work.

28. Record Section.—Six triangulation pamphlets and charts were
prepared and submitted during the year. "Data for 8 degree sheets were
compiled in pamphlet form and preserved in the section. All triangulation
and traverse records were re-indexed. Data were extracted and supplied
on cash payment to a private individual.

EASTERN CIRCLE (videIndex map No. 1).

29. No. 9 Party.—This party surveyed an area of 3,771 square
milee on the two-inch and one-inch seales in Bengal and Bihar. In
Bengal the work fell in the Howrah, Midnapore, and Twenty-four
Parganas districts of Bengal and in the Bhagalpur, Monghyr and Santal
Parganas districts of Bhhar.

The area surveyed in Bengal lies on both sides of the Hooghly river,
and is flat, and densely populated and that surveyed in Bihar is well
populated, undulating and generally open, with small areas of rocky
wooded hills, .

An area of 540 square wiles in the neighbourhood of Patna was
traversed for detail survey next season, the work falling in distriets
Muzaffarpur, Patna, Siran and Shihabad of Bihar.

An area of 1,600 square miles was triangulated in the Orissa
Tributary States.

30. No. 10 Party.—This party surveyed an area of 3,168 square
miles on the half-inch scale in the unadministered area lying "hetween
the Putno and Myitkyina districts of Burma and the Lakhimpur district
of Assam. Triangulation was attempted to the south-west of the area
surveyed but could not be proceeded with owing to the hostility of the
Niagis. The whole area is covered with dense jungle and, except in the
Huimwng, consists of steep and intricate hills rising to 8,000 feet.
The Hukawng is a broad level plain crossed by numerous streaws, its
altitude being about G50 feet.

31. No. 11 Party.—Survey operations were continued in Lower
Burma. In the Mergui district, on the wmainland and in Sullivan or
Lawpi island and numerous small islands along the coast, 1,980 square
wmiles were surveyed on the one-inch scale. In the Amherst district, 170
square miles of reserved forest were surveyed on the two-inch scale.

The country surveyed on the mainland consists of a densely forest-clad
ridge, rising, in places, to 2,000 feet in elevation, connected in the northern
poction of the area with the barrier range along the Siamcse {rontier and
ternfnating at its southern extremity in the high promontory ol Victoria
Point. Mangrove swamps and mul flats form the coast. The numerous
islands of the Archipelago are thickly woodud, with steep rocky shores,
hroken liy occasional sandy heaches” and vary in size from mere rocks
to peaks of 2,000 feet.

32. No. 12 Party.—This party surveyed an area ol 2,199 square
miles on the two-inch, one-inch and half-inch scales in Assam, in the
districts of Cachar, Nowgong, Sibsigar and the Nagi Hills and in
Manipur State. 26
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An area of 3,376 square miles of triangulation and 277 linear miles
of traversing (covering an arean of 1,017 square miles) were carried out
in the district of the Niaga Hills, Manipur State and the Sadiyda Frontier
Tract, in advance of detail survey.

The area surveyed was hilly, ranging from 400 feet to 6,000 feet,
approximately; almost the whole of it was covered with dense forest.

33. No. 21 (Burma Forest) Party.—The work done by this
party is included in that shown under Forest Surveys, Eastern Circle,
pages 19 and 20.

The area over which operations extended is hilly, rising to 5,000
feet and covered with very dense forest growth.

84. Training.—This was carried out in No. 9 Party and in the
Maymyo Survey School.

In No. 9 Party results were encouraging, an average out-turn of
68 square miles of survey being ohtained from each pupil. In all, 2
military officers, 1 Upper Subordinate officer, 1 soldier surveyor and
12 pupil surveyors were under training of whom 3 pupil surveyofs have
been discharged as unlikely to become good surveyors.

At Maymyo results were less satisfactory. Since the school was
formed in December 1920, 70 pupils, mostly Burmans, have been under
training for different periods. 31 of these have been discharged as
unlikely to become surveyors, 4 absconded or resigned and 6 were
discharged or resigned after having been trained and drafted to parties
and only 15 are sufficiently trained for ordinary field work. The experi-
ment of recruiting Burmans to train as surveyors has not been successful
and it is proposed to close the school from November 1st when the few
partially trained pupils still at the school will be attached to parties to
complete their training.

385. Recess Work —The sheets which had to be drawn by the parties
of the Eastern Circle during the recess season numbered 56 including 7
special [orest sheets and 1 sheet in arrears from the previous year's
drawing. By-the 30th September, 6 of these sheets had been received
in the circle office and all the remaining sheets will be received and sent
for publication before the beginning of next recess season.
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IL—FOREST SURVEYS.

38. Details of the topographical survey of reserved forests
executed by field parties of the Survey of India during the year under
report, are given below. In the majority of cases, the surveys were
carried out on the scale of 2 inches to a mile, but occasionally the 4 inches
and 1 inch to a mile scales were adopted. Boundary surveys were made
where required, and plots prepared on the 4-inch scale. -

NORTHERN CIRCLE.

37. United Provinces. Kumaun Forest Circle.—In the North
Garhwal, Central Almord, and East Almori Forest Divisions, reserved
forest areas of 158, 22 and 361 square miles respectively, were surveyed
on the 2-inch scale, thus completing the survey of reserved forests in the
two latter forest divisions.

SOUTHERN CIRCLE.

38. Central Provinces. Northern Circle.—In the Hoshangabid
Forest Division. the following reserved forest areas, totalling 13-764
square miles, were surveyed on the 4-inch scale :—

Name of Block Aren in
or Extension. square miles.
Joga Kalan A 1759
Bichola Extension B 0'259
" " C 0'168
Tadpura D 10°204
Lokartalai ., E 0033
F 0°149
" G . 0819
- V. H 0251
Budbimai ,, K 0°1R89
Pimdndeh .. I 0'133

Total .. 13764

39. Madras. II Forest Circle.—In the South and West Kurnool
Forest Division, an area of 596 squarc wiles was surveyed on the l-inch
gcale in the Dudrala Reserved Forest and of 241-63 square wiles on the
9-inch seale in the under-mentioned reserved forests :—

Area in

Name. square milos.
Giadidenadugn 753
Loddipalle 2°00
Yapnrlapidu 13°38
Voddaman 189
Rimnllnkota 2'85
Yembogyi 469
Lanjnbanda 6°00
" Txtension 535
N. Dhone (part) 7'08
Tangapuram A and R 885
Cnrried over 59.62
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Area in
Name. : square miles.
Brought forward 59°62
Betameherla’ 14'08
Pinern 36°05
Gani 6543
41°15

Owk and Extension. (part)

Giddalore Block 1 495
' . 2 cer 1012
Ycdanada 1'87
Mittapalli e 4'38
Alamur 028
Ramavaram 370
Total 241°63

III Forest Circle.—In the North and South Cuddapah Forest
Division, a total area of 44°77 square miles was surveyed on the 2-inch
scale, of the under-mentioned reserved forests:—

Name. Arco m
square mmiles.

Dhodiyam A 615
" B 3'43
Guondikota N 197
- S 839
Bhanikotamale 16'50
Dottudapalle (part) 3'58
Malnidi Kantaldimmi 3'79
Penner 0'96
Total 44'77

EASTERN CIRCLE.

40. Bihar & Orissa. Bihar & Orissa Forest Circle.—In the
Santal Parganas Forest Division, an area of 1 square mile comprising
the Kelhari closed Block was surveyed on the l-inch scale, and areas of
2 and 40 square miles of the Balghora closed Block and the old Reserve
respectively were surveyed on the 2-inch scale.

41. Assam. Western Forest Circle.—In the Cdchar Forest
Division, an area of 9657 square miles of the Langting Mupa Forest
Reserve was surveyed on the 1-inch scale, the scale of 2 inches to the
mile, on which a portion of this reserve was surveyed last year, having
been reduced to 1l-inch with the concurrence of the Conservator of
Forests.

Eastern Forest Circle.—In the Nowgong Forest Division, areas of
10-25 and 15 square miles of the Lumding and Kaki Reserved Forests
respectively were surveyed on the 1-inch scale, and the whole of the
Dhansiri Reserve amounting to 74-14 squarc miles was surveyed on the
2-inch scale.

In the Sibsigar Forest Division, the whole of the Rangapabir
Reserved Iforest amounting to 84 square miles was surveyed on the
2-inch scale.

42. Burma. Northern Forest Circle.—In the Mansi Forest
Division, the survey of an area of 3-8 square miles on the 4-inch scale
completed the survey of the Mode Reserved Forest.
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Central Forest Circle.—In the Meiktila and Southern Shan States
Forest Divisions, areas of 26 square miles on the 2-inch and I8 square
miles on the 4-inch scale were surveyed in the Kubyin and: 'Kalaw
Reserved Forests respectively. In the former reserve, 37 linear miles of
its boundaries were traversed.

Tenasserim Forest Circle.—In the West Salween Forest Division,
(New Thaton Division), 250 linear miles of the boundaries of the
following reserves were traversed: Kalemataung, Martaban, Danu (fuel),
Kyosein, Wetwundaung, Bilin, and Pabein.

In the Ataran Forest Division, areas of 6485, 104-8, and 08 square
miles of the Kyonkawun, Kyaikkamaw and Tagundaing Reserved Forests
respectively were surveyed on the 2-inch scale.

Deolta Forest Circle.—In the Bassein Forest Division, 47 square
miles of triangulation and 299 linear miles of traversing were carried out
in the Chaungtha, Mezali, Sinma, Myittaya and Thitpok Reserves, and
146'9 square miles of surveys on the 2-inch scale as follows : —

Shwewyindin Reserve ... 9’3 square miles.
Podaw " o 206 i “
Kyeintali “ .. 343 "
Sitsayan " o 2975 "
Chaungtha “ . 265 "
Unclassed Forest e 17T '

Total 146'9
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III.-—CANTONMENT AND LARGE SCALE SURVEYS

43. No. 20 Party.—During the year the party ~completed the survey
of Bangalore, Deolali and Ahmadibid cantonments on the sixteen-inch
scale, and in addition, a considerable area around Deolali on the six-inch
scale, to illustrate proposed military extensions. The remaining portions
of the bazir areas in Bangalore were completed on the scale of one inch
to fifty feet, as well as the bazirs in Deolali and Ahmadiabad on the sixty-
four-inch scale.

3194 linear miles of traversing and 9683 linear miles of levelling
were completed in conjunction with these surveys at a cost of Rs. 23766
and Rs. 1890 per mile respectively.

The fair-mapping of the following cantonments has been completed
during the year :—Pallivaram, St. Thomas’s . Mount, Poonemallee, Velichi
and West Hill. 39 sheets have been submitted to press; of the remainder,
comprising 96 sheets, 46 are ncarly ready and the rest well in hand.

The out-turns and cost-rates of the several clasees of survey are as

follows :—
1. Sixteen-inch, original, 2,064 acres @ Rs. 4-55 per acre.
9. Sixteen-inch, revision, 3,461 acres @ Rs. 1'04 per acre.
3. Six-inch, original, 40-21 square miles (@ Rs. 19022 per square wile.
4. Oneinch to fifty feet, original, 65'63 acres @ Rs. 9'82 per acre.
5. " Sixty-four-inch, original, 48:86 acres @ Rs. 1620 per acre.

6. Sixty-four-inch, revision, 5800 acres @ Rs. 13-91 per acre.
The average daily out-turns being :—

822, 10-15, 5760, 0-66, 2-20, 141 acres, respectlvely
The total areas fair-drawn, with cost-rates, are as follows : —

1. 4,636'00 acres on the sixteen-inch scale @ Rs. 395 per acre.

2. 20'10 square miles on the six-inch scale @ Rs. 134'57 per
square mile.

3. 75:00 acres on the one inch to fifty feet scale @ Rs. 196-76
per acre.

4. 666'00 acres on the sixty-four-inch scale @ Rs. 7-39 per acre.

Alphabetical List of Cantonments and Military Stations surveyed and
published in modern style, on the scales of 16 and 64 inches = 1 mile,
up to the end of 1921-22.

(1) Agra Cantonment. (24) Kilke Cantonment.
(2) Aurangabad do. (25) Kamptee do. and Bazér,
(3) Bakloh do. (28) Karachi Port Trust (Manors)
(4) DBaliin or Thath (Dalbousie) Comp nrea.  (27) Landour Cantonment,
(6) DBannu Cantonment. (28) Meerut do. and Bazar
(6) Chaman do. (29) Nasirabad do. do )
(7)  Chitral Station. (30) Nimach do. do-
(B) Dehra Diin Cantonment. (31) Peshawar do. do'
(9) Deoli do. (82) Quetta do. '
{10) .Drazinda Out Post. (83) Quetta Fort.
{11} Drosh Cnntonment. (34)  Quetta Civil Station.
(12) Delhi New do. (85) Rajkot Cantonment.
(18) Erinpura do. (88)  Riiwalpindi do.
(14) Tort Lockhart. (87)  Sahdranpur Remount Depbt.
(15)  Ghnirat Station. (38)  Saniwar Cantonment.
(1) Guna Cantonment. (39)  Saugor do. ’
(170 Hangu do. (400 Sidlkot do.
(18) Hapur (Bibiignrh) Remount Depbdt. (41)  Simla Indian Infantry Lines
(19) Hosiir do. (42)  Sitaboldi  Fort (Nagpur) .
(20) Jandola Out Post. (43) Thal Cantonment '
21) Jattn do. : (44) Topa do.
(22) Jhelum Cantonwnent. (45)  Zim Out Pc;st

(23)  Jullundur do.
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IV.—THE TRIGONOMETRICAL SURVEY.

GEODETIC OPERATIONS.

44. No. 13 Party.—Astronomical.—During the year advantage
was taken of the fact of Bt.-Major K. Mason, M.c, RE, being in
Kashmir on other survey work, to get this officer to carry out Talcott
observations for latitude at four stations of the Kashmir triangulation,
namely : —

Gogipatri, Poshkar, Zebanwan and Reban. The observations at the
the earlier observations at
those two stations, in 1860, having given indications of defects in the
instrument used, with the result that the values of latitude then obtained
have always been looked upon with some suspicion. The computation
of this work is in hand but the results are not yet available.

The personnel of the party were employed at Headquarters offices
of the Trigonometrical Survey.

45. No. 14 Party.—Pendulum, No. 15 Party. —Triangulation,
and No. 19 Party.—Base Line Operations.—No field operations were
carried out by these three parties, the personnel being employed at the
Headquarters offices of the Trigonometrical Survey.

48. No. 16 Party.—Tidal Operations.—Tidal registrations were
carried out during the year by wmeans
at the following stations:—

two former were of the nature of revision,

of self registering tide-gauges

Date of Date of Number of
Stations. commencement closing of yenrs of REMAREKS.
of observations. | observations. | observations,
l -
1. Aden 1879 . { Still working| 43
. 1868 1880 13 *\Vith e swmall
2. Karachi B {1881 ... [ Still working| 41 o4 tide-gauge.
3. Bombay (Apollo Bandax) ! 1878 " 44
4. Bombay (Prince’'s Dock) | 1668 " 34
. 1880 1890 10 ).
5. Madros Nestarted 1895 | Still working [ 27 }37
6. Kidderpore 1881 " 41
7. Rangoon 1880 " 42
. 1880 1886 6
8. Moulmein Restarted 1909 | Still working [ 13 }19
9. Dort Blair 1880 " 42

In addition, the actual times and heights of high ond low-water at
Bhaunagar, Chittagong and Akyab were observed by watch and tide-pole,
under the supervision of the Port Officers, a monthly record of the
obeervations being forwarded to this office.

Hourly readings of the height of the water, determined by a tide-pole,
were taken at Basrah throughout the day and night, and were supplied
to this office weekly by the Director, Inland Water Transport, Mesopotamia.
The observations for the year, commencing lst January 1921, were reduced
by the method of harmonic analysis and the constants thus deduced were
used in the cowputation of data for the Basrah tide-tables for 1923.

Tide predictions for the 1923 ftide-tables for the Indian ports,
including Basrah, were carried out by means of the tide-predicting
machine set up at the office of the Superintendent of the Trigonometrical
Survey. Dehra Dian, where, the tables were published.
Their iespatch to Port authorities will be completed by about the end of
October 1922. A

subsequently,



U

WORK OF FIELD PARTIES. &c.—THE TRIGONOMETRICAL SURVEY. 28

Tidal registrations have been carried out eatisfactorily at nine
observatories, except in the case of Bombay (Prince’s Dock). Registrations
will be discontinued at Prince’s Dock, Bombay, which observatory will,
however, be kept open by the Port authorities for their own purposes.

During the past year these observatories were all inspected.

47. The following table shows the annmual and decadal percentages
of error in the predicted times and heights of high and low-water at
the nine stations, where observations have been taken by self-registering
tide-gauges :—

PERCENTAGE OF ERRORS IN PREDICTED TiMEs AND HEIGHTS.

AT OPEN COAST STATIONS. AT RIVERAIN STATIONS.
% | IN TIME. IN HEIGHT. ] ' IN TINE, IN HEIGHT.
- S 2

3 . o 3 | S
Yoor. | @ | Within | Witnin 8 | Withiner | 5| wyihin | within | Within o
' % |15 minutes| inches of | © mm? “5 115 minutes | 8 inches of | O &N
% | of actuals. | actuals. range o o] | of actuals. | actuals. range at
a2 springs. ,_g springs.
5 AW —1.w. I'I.\V.—ly.\\'—. Tl’;:;’\v—‘ ; “ LW —L.W, AW.~LW. nw-—Lw. )
1912 6 | 82 82 97 98 97 98 4| 70 58 74 62 94 91
1913 6| 83 82 97 97 98 99 4| 68 55 70 58 94 88
1014 6| 77 79 96 97 98 98 3| 75 87 71 55 92 84
1915 6| B2 82 98 98 96 96 3| 76 66 73 67 94 92
1916 6| 81 82 96 97 96 99 3 ( 81 68 78 62 93 87
1917 6| 75 T2 96 98 96 97 3| 78 85 89 64 92 88
1918 6| 83 82 97 97 97 96 3| 76 63 66 65 | 90 B9
1919 6| 78 175 96 97 97 98 3| 74 65 70 69 93 92
1920 6| 82 81 94 97 97 98 3| 76 66 64 62 89 86
1921 6 77 12 | 94 97 97 99 13| 74 66 | 15 171 92 94

Average of

tenyears, | .- | 60 79 | 96 97 | 97 98 |...| 5 64 | 71 64 | 92 B9

48. Tide-predicting wmachine—This machine was received from
the National Physical Laboratory, Teddington, England, towards the end
of September 1921. After necessary repairs had been carried out, it
was erected at Dehra Diun, the predictions for the 1923 tide-tables
being completed by the middle of August 1922.

49. No. 17 Party.—Levelling.—Four double and three special
detachments were employed during the past season on the levelling opera-
tions summarised below : —

(a) In Bengal and Bihar, for the Nadia Rivers Scheme.
(¢) From Dhulian to Jangipur.
(#¢) From Tinpahir to Barharwa.
(b) In Bengal, for the Irrigation Department.
(+) From Calcutta, vie Barasat, Husainibad, Jessore and Jhenida
to Chuadanga.
(i) From Jessore to Birisat.
(¢) In Bihar.
() From Jharsugri to Purilia.
In the Central Provinces and United Provinces.
(%) From Jhansi to Saugor.
(431) From Garhmuktesar to Aligarh.

These lines were levelled to provide u cross connection between the
old level lines.

(d) In Bombay, for the Sukkur Barrage Project.
(1) From Shikiarpur (Sind) to Kambar.
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(#1) From Wairiaso to Rato-Dero.
‘(111) From Madad- Chandia to Mehar.
(iv) From Ruk to Sehwin.
(v) From Daur to Lundo.
(v3) From Shahpur to Mahrabpur. N
(vir) From Tando Aliahyir to Hyderabad (Sind).
(vii1) From Rohri to Jam Sihib.
(e) In Bombay, for the Nira Right Bank Canal Scheme.
(1) From Nira Bridge to Bhatgar.
(41) From Nira Bridge to Zalki.
(f) In Bombey, Punjab and Rijputina.
(¢) From Viramgim to Rajkot.
(#1) From Rijkot to Jorya. -
(¢ir) From Jorya to Shikiarpur (Cutchj.
(iv) Froin Shikdirpur (Cutch) to Navinir.
(v) From Navanir to Nakhtarina.
(vt) From Jacobabid to Shikarpur (Sind).
(vi7) From Shikarpur (Sind) to Rolri.
(vitl) From Rohri to -Reti.
(1x) From Reti to Khanpur.
(®) From Khanpur to Bahiwalpur.
{(wt) From Bahawalpur to Multan.
(wit) From Multan to Jhang.
{zi11) From Khinpur to Islamgarh.
{iv) From Ielimmgarh vie Sheo, Barmer, Bilotra and Luni
Junction to Mairwir Pili.
(zv) From Surat to Dhilia.

These lines were levelled in accordance with the procedure prescribed
for high precision work, and form lines 102, 104, 105 and 113 of the
new level met of India.

(g) in Bombay.
(1) From Niandgaon to Ahmadnagar, vie Manmad.
(#1) From Sholipur to Bijapur, via Zalki.
These lines were levelled to form cross counections between lines
of the old met.
th) In Punjab and Hashmir.
(t) From Wazirabad to Suachitgarh.
{ii) From Sachitgarh to Islamibad.

These lines were levelled to cowmplete the circuit taken into Kashmir
in season 1912-13.

The total out-turn consisted of 1,452 miles of primary levelling and
2,195 miles of secondury levelling; of this 1,383 miles of secondery levelling
were executed at the request of Local Governments, Irrigation Depart-
ments, &c.

MAGNETIC SURVEY.

50. No. 18 Party.—Magnetic.—The declination, horizontal force
and vertical force wagnetographe continued in operation throughout the
year at the Dehra Dan and Toungoo observutories, ond daily absolute
magnetic observations were taken regularly by the observers in charge.
The observatories were visited during the fiold season and observations,
consisting of declination, dip and horizontal force, were taken for the
comparison of instruments.
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The Kodaikanal and Alibig observatories, under the control of the
Meteorological Department, were also visited by the officer in charge of
the magnetic party.

Observations at Repeat Stations.—Magnetic observations were taken
this field season at the six repeat stations—Quetta, Karichi, Bina,
Dibrugarh, Barrackpore and Waltair; these stations are visited annually
to supplement the 5-yearly observations at all repeat stations, taken in
order to obtain reliable determinations of the annual changes in the
magnetic elements.

Publication of the results of the magnetic swruey.—The final
reduction of observations taken at observatories, in the field and at repeat
stations, to the epochs 19090 add 1920-0 is very nearly completed and
it is hoped that the tables of the results and the necessary maps &c.,
most of which have already been ment to press, will be ready for publica-
tion about the middle of 1923.

Special observations.—In response to an appeal by Dr. L. A. Bauer,
Director of the Department of Terrestrial Magnetism of the Carnegie
Institution of Washington, addressed to magnetic observatories in all countries,
for co-operation in special simultaneous magnetic observations in connection
with the Solar eclipse of the 21st September 1922, magnetic observations
were taken at the Dehra Dan, Toungoo and Kodaikinal observatories.
Declination, dip and horizontal force were observed at Dehra Ddan, but
at the Toungoo and Kodaikinal observatories, where the observatory
staffs are small, only declination observations were taken. The three
observatorics were favourably situated within the shadow belt of the
eclipse and it is hoped that the results of the observations obtained in
India will be of value to Dr. Bauer in his investigation of the effects
of the eclipse.

The magnetic elements at the observatories.—The computation and
tabulation of the values of declination, dip, horizontal force and vertical
force for the three observatories, Debra Diin, Toungoo and Kodaikanal,
for the year 1921, have been completed ; the mean values of these
elements derived from all days, excluding those of great disturbances,
are given in the table below :—

MEAN VALUES OF THE MAGNETIC ELEMENTS AT THE OBSERVATORIES IN 1921,

Latitude - :
Obgervatory. & Dip. Declination. H%lzrz:tﬂl vﬁ;tfgl
. Longitude oree. ’
° ° ° C. G. 8. C. G 8
i 30 19 19N )
Dehra Din N 45 42 E 1471 +32945 +33025
lis 5 19E)
{ 18 386 45 N"
Toungoo N 23 70 W 0268 39132 16704
lgs 27 3 E) :
o (1013 50 N
Kodaikanal N + 385! W 1542 -37832 03071
I79 21 4w E) |
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V.—GEOGRAPHICAL SURVEYS AND EXPLORATION.

51. Qeographical Surveys in Bhutan and Tibet..—
Captain H. R. C. Meade, 1A, and Mr. Bansi Ram, Sub-Assistant
Superintendent, accompanied the Political Officer of Sikkim on 2 mission
to Bumtang to confer the insignia of the G. C. I. E. on His High-
ness the Mahirija of Bhutan.

Leaving Yatung on Jume 20th, the party reached Bumtang on the
20th of July and returned by the Manlakachung La Pass through the
southern portion of Tibet by the Yamdo Tso lake to Gyintse, where
it arrived on the 27th of August.

Areas aggregating 6,500 square miles were plane-tabled on the scale
of one inch to 4 miles, the work being based generally on triangula

tion carried out during the journey.
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PART 3.—OFFICE WORK.

IL.—HEAD QUARTER OFFICES.

MAP PUBLICATION OFFICE (vide Index maps at end).

52. DBrief reports of the work carried out during the year under
review in the six offices administered by the Map Publication Office are
given in paras. 54 to 58, 66, 67 and 81.

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

(«)
)
(c)
(d)

(@)

)
(9

Topographical maps on the one-inch scale.

Topographical maps on the half-inch scale.

Topographical maps on the quarter-inch scale.

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

(13) La Carte Internationale du Monde on the 1:1,000,000
(about 1 inch=16 miles).

Geographical maps. on the 1:2,000,000 scale (about 1 inch

= 32 miles). ’ :
General maps on the same and smaller scales.
Specinl maps.

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

(a) Topographical maps on the one-inch scale.—During the
year 95 modern sheets have been published.

Index map No. 2 at the end of this report shows the progress made
in the publication of the modern ome-inch public sheets, and the following
table gives the annual output of these sheets since the modern topo-

graphical surveys were begun :—

NUMBER OF ONE-INCH SHEETS PUBLISHED.
Years of publiention. Northern Southern Enastern Total
Circle. Circle. Circle. otal
1906-07 4 1 S
1907-08 16 15 42 BE}
1908-09 35 39 68 142
1909-10 72 41 69 182
1910-11 31 39 23 115
1911-12 68 33 58 159
1912-13 104 60 a8 222
1913-14 71 48 49 158
1914-15 97 48 9 154
1915-16 85 X .9 50 204
1916-17 23 40 22 85
1917-18 . 18 12 13 43
1918-19 o 32 19 6 a7
1919-20 ; 15 37 52 104
1920-21 15 11 19 45
19021-22 20 46 29 95
Totul published ... 726 348 549 1,823
Probable number of one-inch sheets
which will not be published owing
to the aren covered by them heing
included in the programme for
survey sud publieation on the half-
inch scale .. 911 364 473 1,948
Approxinmte number vemaining for
publication 515 my 1,015 2,447
Approximate number of public one~ .
inch gheetr in Indin | .. 2,152 2,029 2,037 6,218
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In addition to the above, preliminary editions (in colours) of 17 one-
inch sheets, prepared from modern revenue surveys, have heen published
during the year pending their topograpbical revision.

47 wmodern one-inch, 9 preliminary editions of one-inch, and 79 old
style one-inch sheets have been reprinted during the yeur.

(b) Topographical maps on the half-inch scale.—Index map
No. 3 at the end of this report shows the progress made in the publication
of the modern half-inch public sheets. This series now forms the tactical
map of India, having taken the place of the quarter-inch maps in this respect.
It was commenced in 1914; most of the sheets published up to date are
reductions from the one-inch map, but others are from direct half-inch
surveys.

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

NUMDER OF HALF-INCII SHEETS PUDBLISHED.
Years of publication. Drawn from
component hfﬁtrﬁg’si;ﬁe Total.
one-inch sheets. :
1914-15 1§ 1
1915-16 - 21 4 25
1916-17 . 50 6 56
1917-18 .. 59 6 65
1918-19 26 4 30
1919-20 . 31 A 39
1920-21 39 2 61
1021-22 .. 75 7 82
Totals 321 38 359
Approximate total number of half-
inch sheets in India ... ... | ... | ... 1,630

14 modern public half-inch sheets have heen reprinted during the year.

(¢) Topographical maps on the quarter-inch scale.—These
maps are prepared in ‘“degree” sheets which include 1° of latitude and 1°
of longitude, i.e., the area covered hy 16 one-inch sheets, or 4 half-inch
sheets.

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

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

NUMBER oF '‘DEGREE” SIEETS PUBLISHED.

Years of publication. | Northern Southern Eastern
' i i irel Total.
i Circle. Circle. Circle.
1911-12 i 2 1 4 7
1912-13 ; 3 1 L a
1913-14 . . 4 g § 2
1914-15 ‘ 1 3 3 7
1915-16 . e . z
1916-17 ‘ 1 . 3 "
1917-18 . . 1 : g
1918-19 \ E s !
1919-20 o ‘: 3
1920-21 o
1921-22 1 3 e 10
Totals 17 15 39 Fa
i ] f “degree” sheets
Approximate nuwberof teegme S 110 140 140 450
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1 preliminary sheet in colours from comparatively modern surveys
hns been published and 14 are in hand.

In addition to the above, 8 inodern and 2 preliminary public
quarter-inch sheets have been reprinted during the year.

39 quarter-inch sheets have heen prepared in No. 1 Drawing Office
from the old engraved quarter-inch Atlas sheets brought up to date and
published (in black only) as provisional issues; and 12 of such sheets
which were published previously have been reprinted during the year.
These “provisional” quarter-inch sheets, including those in hand, now cover
the greater part of the area of India for which modern “degree"
sheets are not likely to be available for sowe time.

(d) Geographical Maps on the 1:1,000,000 scale.—(:) The
“India and Adjacent Countries” Series (Vide Index map No. 5)—
During the year 3 new sheets of this series have been published, G sheets
have been engraved and 13 sheets have been reprinted.

(1) La Carte Internationale du Monde.—(Vide Index map
No. 6).—A full description of the gcnesis of this series was given
in the General Report for 1913-14; 2 sheets of this series have heen
published during the year. 12 sheets have heen published up to date.

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

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

(g) Special maps.—The annual edition of the Railway Adminis-
tration map (on the scale of 1inch = 64 miles) has not been published
during the year; three provincial maps and the map of India and
Adjacent Countries (on the scale of 1 inch =382 miles) have been reprinted.

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

”n

5 “Town-guide” maps, and 4 ‘Environ” maps on the scales
12 inches = 1 mile and 4 inches = 1 mile, respectively, have been
published.

The “Town-guide” maps published during the year are those of
Allahabad, Benares, Ferozepore, Lahore and Peshawar.

. A map of Mount Abu on scale 6 inches = 1 mile has been
published and a city map reprinted during the year.

54. Map Record and Issue Office.—A larger number of requisi-
tions and enquiries for maps have been received both from the public
and from Government Officials than during the previous year, resulting
in larger sales.

The value of map issues was Rs. 3,41,488 which may be compared
with Re. 2,11,014 in 1913-14. This increase is due to improved manage-
ment, advertising, and increases in the price of the maps.

Demands for our new Catalogue of Maps have Leen so heavy that
oll copies printed in 1921 are exhausted, and a revised edition is under
preparation.

A Class T Officer has been attached exclusively to this office since
drd March 1922, and a great deal of sorting and re-arrangement has been
effected. One notable economy has been the conversion of large numbers of
obsolete mape into envelopes, office forms, &c., for the use of the depart-
ment, instead of selling themn off as waste paper.

—_
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A branch office for the convenience of the Caleutta public has been
temporarily established at 5, Esplanade East, for the display and sale

of departmental publications.

been most satisfactory.

The resulting increase in sales has so far

A system of enclosed steel shelves for storage of mape is urgently
needed and a small beginning in this direction has been made.

An Office Manual of Instructions for the conduct of business in the
Map Record and Issue Office was also published during the year.

Issues.—From THE Map RECORD AND IssUE OFFICE, 1921-22.

ON Casu Pay-
Ox Boox TrANS- | MENT (To PRI-
FER (T0 GOVERN- | VATE INDIVI- | FREE ISSUES. TOTAL. '
MENT OFFICIALS). |[DUALS AND MAP|
AGENTS).
YEAR.
Number Number Number Number
o Value [ Value o Value of Value
Printed Rs. Printed| Rs. | Printed| Rs. Printed Rs.
Copies. Copics. Copies. Copies.
[Depﬂrt- 71,641 | 77,957 | 45,560 49,560 | 60,061 | 66,169 177,262 | 1,93,486
mental
Maps.
Extra-
1921.-22 depart-
mental L4 .
Publice-|1,151,191 |1,32,753 | 59,190 | 12,515 7,751 2,734 1,218,132 | 1,48,002
tions.
Total ...{1,222,832(2,10,5610 | 104,750 | 62,075 | 67,812 | 68,903 | 1,395,394 | 3,41,488
]
1920-21 -| Total ... [1,593,808 | 2,06,402{ 136,728| 59,568 | 56,824 | 28,175 | 1,787.420 | 2,94,145
1919.20 -[ Total .,, 11,271,851 | 1,66,823| 136.971 | 55,468 { 77,044 | 50,859 | 1,485,866 | 2,73.150
1913-14-[Total ...} ... 94,599 | ... 58,832 56,491 | 57,643 ...... 2,11,014
i

NotEe :—The tigures for 1913-14 wero obtained by combining those for issues made by the Photo.-Litho,
Oflice with those for the Map Record and Issue Otlice as in that year both offices issued maps.
* These figures include 26,830 diagrams, value Ra. 2152, issued by the Photo.-Litho. Offico.
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Table IV.—Publications received in Map Record &
Issue Office, during the year 1921-22.

(including the

A.—From the Calcutta Printing Offices,

Engraving Oﬂige).

NUMBER
OF DIFFERENT MADS
OF EACH CLASS b
RECEIVED. Number of
Cluss of Maps. Seale. slf\eotsl Value.
New Reprints printed.
Publicn- | and New
tions. Editions.
DEPARTMENTAL.
GENERAL MAPS. fts.
Maps of India Various 1 1,000 500
GEOGRAPHICAL MAPS.
Map of Indin and Adjacent Countries | 1"=32 milea 2 18,000 18,000
Southern Asio Series ... 1:2,000,000 R
India and Adjacent Countries Senes 1:1,000,000 3 13 7,200 10,800
Lo Carte Internationnle du Monde {1:1,000,000 2 - 600 600
TOPOGRAPHICAL MAPS.
Quarter-inch, Modern ... ... |1"=4 miles 12 21 22.635 32,489
Do. (Prely.) . |1"=4 niles 1 2 1,250 1,875
Do. (Provl) . [1"=+ miles 40 15 13,000 : 16,450
Half-inch, Modern . [1"=2 miles 87 21 53,870 98,805
Do.  (Prely.) . |1"=2 miles
One-inch, Modern ... {1"=1 mile 99 57 74,090 1,08,135
Do.  (Prely.) _1"=1 mile 17 9 10,000 15,000
Do. (Provl.) . |[1"=1 mile 1 250 375
Old Style sheets Yarious . 79 16,250 27,204
|
SPECIAL MAPS. i
District Maps .. |1"=+ miles
Aduwinistration Report Mups . [1"=8 miles 3 GT0 257
Provincial Maps . Various 3 1,685 2,133
Plans of Cities and (‘nntnnmentq Yarions 10 4 6,970 12,891
Index Mnps Vurious .. 75 107,625 12,433
Miscellaneous Maps Vurvious 86 11 31,479 17,933
| !
Total ‘ ...... 328 ‘ 316 | 366,474 | 3,75,880
|
. EXTRA-DEPARTMENTAL.
Maps Yarious 233 59 197,186 59,238
Plans and diagrams Various 1,801 l 41 246,271 28,087
Hlustrations ... .| ... 185 | 1 57.989 10,593
Miscellomeows .. | .. 233 111 822,712 41,134
. Total ..| ... 2,452 ‘ 212 11,324,158 (1,39,052
Grand Total ... .| ... 2,780 . 528 (1,690,632/5,14,932

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

Various

- . Various

12 18 1,335 9,625
C.—LETTERPRESS.
1. Survey of India General Report. 1920-21, Pyrice Rs. 2 or 4a.
2. Cntalogue of Mups published by the Survey of Indin, 1921,  Price Re. L or Zs.
3. Hand-book of Topography, Chnpter VI, 1922.  Price Re, I or 2s.
:. Survey of India Copy Book of Lebtering, 1921, Price Rs. 3-8 or Ta.

L.,

o

A Description of the SBurvey of India Small Scale Maps (Gratis).
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55, No. 1 (Head Quarters) Drawing Office.—The organization
of the office remained substantially the same as last year.

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

(1) The Compilation Section.—

(@) “La Carte Internationale du Monde au 1,000,000".—Two
sheets sent in for publication during 1920-21, were
published during the year under report. Seven sheets
were reported in hand last year, two new sheets were
taken up during the year. Of the nine sheets,
contour patterns of four sheets and outline patterns
of two sheets have been supplied to the Engraving
Office. Outline patterns of the remaining three sheets
are in hand. Stump-shaded original of one of the four
completed sheets is in hand.

(b) The Southern Asia Series, scale 1:2,000,000.—Of the
seven sheets reported in hand last year, complete
contour pattern of one sheet, and complete outline and
partly complete contour patterns of two ‘sheets have
been sent to the Engraving Office. Of the four
remaining sheets, contour patterns of three sheets and
outline pattern of one sheet are in hand. No new
sheet was taken in hand during the year under report.

(¢) India and Adjacent Countries, scale 1 :4,000,000.—Corrections
in Tibet area received from the Superintendent of the
Trigonometrical Survey have been carried out and sent
to the Engraving Office.

(d) Miscellaneous.—

(1) Shaded originals of two sections of the 32-mile
map of India have been revised for reprint.
(#1) Various indexes for the Catalogue of Maps have
been brought up-to-date.
(113) The wusual indexes for the General Report have
been completed.
(2) The * One-Millionth” Section.— .

(¢) Engraved editions.—Of seven completed sheets of last year,
five were sent in for publication, and stump-shaded
originals of the remaining two sheets are in hand.
There were four sheets in hand at the close of the last
year and two new sheets have been taken up during
the year under report. Of these six sheets, outline and
contour patterns of one sheet have been sent to the
Engraving Office and outline patterns of the remaining
five sheets are in hand.

(b) Helio. editions.—One sheet hLas continued in hand during
the year under report.

(¢) Reprints.—Seven sheets have been brought up-to-date and
sent to press. One is in hand.

(d) Miscellaneous.—The border specimen for 1/M sheets (Helio.
edition) is being revised, engraved patterns of twelve
standard indexes have been prepared and sent to the
Engraving Office for correction of plates.

Ly
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(8) The Quarter-Inch Section.—

{a) Original compilation and drawing.—Thirteen }-inch sheets
(preliminary edition) were in hand last year and four
new sheets (3 preliminary and 1 modern) have been
taken up this year. Of these seventeen, two have
been transferred to the Southern Circle for comple-
tion, four completed and sent to press, and the remain-
ing eleven are in hand.

(b) Reprints.—New contour originals of two sheets in hand
last year have been completed and the sheets have
been sent to press for reprint. Three }-inch and
one }-inch sheets were brought up-to-date and sent to
press for reprint. Guide showing corrections for the
reprint of one engraved }-inch sheet was prepared and
sent to the Engraving Office for correcting the plates.

(¢) Miscellaneous.—

(t) Stump-shaded originale of 24 }-inch sheets were
prepared (including 19 for No. 6 Drawing Office)

and sent to press.

(1¢) Grid indicator scales were drawn on the originals of
fourteen sheets.

(#43) Originals for standardised foot-notes for transfrontier
}-inch and }-inch sheets were drawn.

(iv) Black prints of plane-table sections of 30 sheets
have been pasted together and sent to press for
supply of blue prints to parties for fair-drawing.

(4) The Reprint Section.—

(a) 43 old style (15’ X 30) one-inch sheets (including 16 sheets
in hand at the close of last year) were corrected and
sent to press for reprint; of these, four fragmentary
sheets were completed to edges from available material.
Seventeen sheets remain in hand.

(b) Seven one-inch sheets (including one in hand at the close
of last year) were corrected to modern graticules, brought
up-to-date and sent to press.

(¢) 44 (provisional) }-inch sheets (including 12 in hand at the
close of last year) were compiled from the Indian Atlas
and other material and sent to press for publication.
Of these, six fragmentary sheets were completed to edges
from available material. | Eleven sheets are still in hand.

(d) Ten }-inch sheets compiled from Indian Atlas material
(including tive in hand at the close of last year) were
corrected against office copies and sent to press for
reprint. Eleven sheets are still in hand.

(¢e) Three Indian Atlas sheets and four miscellnneous maps have
been corrected against office copies and sent to press
for reprint.

Total number of shee.ts sent for reprint during the year under
report is 111. Total number of sheets still in hand iy 39.
(5) The Mapping Section.— .

() 124 modern topographical sheets were corrected and brought
up-to-date ngainst office copies and sent to press for

- reprint, seven sheets remain in hand.
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(b) Press order proof corrections have been inserted on the original
fair sheets of 177 topographical sheets after publication
Corrections to ten more sheets are in hand.

(¢) The original of the 64-mile Railway map of India, map of
India showing districts and provinces, and six other
miscellaneous maps were brought up-to-date and sent
for reprint.

(d) 57 fair and print original sheets and contour patterns of
various special maps were taken in hand .during the
year under report. 50 sheets have been completed and
sent to press and seven are still in hand. These
include maps prepared for census, railway, industrial,
military and other departments. Trace originals of 43
maps have been prepared for military purposes.

(¢) Minor corrections to 2,122 stock copies of modern maps
were carried out for the Map Record and Issue Office.

(6) The Office Copy Section.—

(a¢) Additions and corrections received from various local authori-
ties, have heen entered on the existing ‘“office copies”
of 2,686 published sheets. 589 “office copies” of
newly published or reprintéed sheets have also been
prepared during the year.

(b) The miscellaneous work of this section includes supply of
authenticated copies of revenue and historical maps,
revenue data from field-books and other records to officials
and private persons and checking of area statements on
fair sheets against Auxiliary Tables and keeping a record
of these areas.

(7)Y The Examining Section.—This section is responsible for the
examination of the sheets drawn by other sections in the office and
also for the general scrutiny before publication of a large number of sheets
drawn in other circles and drawing offices.

166 coses aflecting 227 sheets have been examined during the year.
Seven cases affecting thirteen sheets remain in hand.

In addition to the above current work, this section supplied scientific
data to various officials, kept up corrections to Imperial Gazetteers,
examined projections on copper plates of sheets in the Engraving Office,
checked geographical names in various Survey of India publications,
examined proofs of diagonal scales and of the Index to Chapter VI of the
Topo. Hand-book, drafted corrections to various departmental hand-books
and border specimens and carried out other miscellaneous work.

56. Engraving Office.—(1) Engraving Section.—The Engraving
Office bas been employed on the following during the year:—

(a) India and Adjucent Countries, scale 1:1,000,000. Of
eleven sheets in hand, six have been completed and sent
for publication, one is under final examination and the
remaining four sheets are all well in hand. No new
sheets were projected.

R (b)Y La Carte Internationale dw Monde, scale 1:1,000,000. Of
seven sheets in hand, two have been published, three
are well advanced, and the remaining two are in hand.
Two new sheets were projected.
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(¢) Southern Asia Series, scale 1:2,000,000. Of eight sheets in
hand, two (Colombo and Mndras) passed through final
examination and were sent for publication, four sheets
are nearing completion, and the remaining are in hand.
No new sheets were projected.

(d) In addition to above, periodic corrections have been carried
out on the plates of all the general mape of India on
various scales. ‘i'he boundary symbols of all the 1 inch
=82 miles index sheets have been made more prominent.
A cover for the Copy Book of Lettering has been
designed and engraved. Office copy corrections have heen
completed on twelve plates of the map of India and
Adjacent Countries, scale 1 inch =32 miles. Corrections
and additions to 1/4 M India are in hand. A new large
tint plate has been ruled for the Photo.-Litho. Office,
size 40” x 27”. A number of titles has been engraved
on photogravure plates for the Photo. Society of India,
and the Geological Survey. Twenty-one district maps
and the 3" plan of Calcutta have. been revised and
brought up-to-date. A half-anna postage stamp was
drawn for H. M. Mint for reproduction.

(2) Copper Plate Printing Section.— 29,876 impressions were pulled
during the year compared with 32,502 during the previous year. 37%
were scales and charts, 327 photogravures, 31° India Atlas sheets
and miscellaneous. About 467 of the entire output was for extra-
departmental purposes. In the Electro-typing Section 76 plates were
dealt with.

57. Photo.-Litho. Ofice.—The number of maps printed in the
Litho. Branch is considerably larger, though the number of pulls is
slightly less, than was the case last year, but the out-turn may be taken
as normal under post-war conditions.

The out-turn of the Type Section has fallen very considerably as
compared with last year. This fall is in the main due to the fact that a
large proportion of the work done has consisted of hand-books, &e.,
entailing heavy work on compositors, with the result that the machines
have often been idle.

The out-turn of the [I'rocess Engraving Scction shows a small rise,
the smaller numnber of hall-tone impressions being more than made up for
by the increased number of line-block impressions.

During the year one new proving press driven by an electric motor
bas been installed and is working well.

A ncw process for obtaining photographieally the tints on double
lined roads and in water formations has becn worked out and perfected
by Shaikh Ghulam Nabi, in charge Powder Process Section. This process
is found particularly useful in the case of complicated sheets.
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The follwing tables briefly summarise the work of the office during the

last 3 years:— .

TABLE A.
WHOLE PHOTO.-LITHO. OFFICE.
1 2 3 4 ‘ 5 | s
NUMDER OF SHEETS PRINTED.
Value of .
* Cost of
Year. office. oub;t,u.nt) ub Depart- Other than Total
cost-rates. mental. Departmental. A
s, Re.
1919-20 2,20,643 4,19,636 786 3,118 3,904
1920-21 2,70,193 4,77,839 625 2,546 3,171
1821-22 3,065,038 5,37,5635 666 2,993 3.669
* Does not include cost of chemicnls, paper, &o., obtained from England.
TABLE B.—LITHO. BRANCH.
1| 2 ! 3 [ 4 | 5 los 7
Number of ; Number of | Number of | TyrE SECTION OUT-TURN.
Yoar impressions | half-tone | line-black -
) pulled in i impressions | impressions ‘ Pagesor items Copies Impressions
Litho. Branch.;  pulled. i pulled. i published. printed. pulled.
1919-20 3,013,622 122,522 l 727,255 | 4,666 \ 1,564,552 2,742,584
1920-21 3,736,999 237,976 “ 501,265 | 3,429 | 2,034,962 3,609,532
1921.22! 3,643.470 90,633 ) 745,670 2,854 ‘ 933.391 | 1,768,319
TABLE C.—PHOTO. BRANCH.
1919-20, 1920-21. 1921-22,
Negatives ... 6,658 ! 5,786 5,894
|
Zinc plates . . 9,161 [ 7,601 7,396
I
Photogravure plates b} :
. I :
Half-tone blocks . > a4 j 190 475
| !
Line blocks J ;

58. Mathematical Instrument Office.—During the year (from
1st April 1921 to 31st March 1922) there was an increase in the
dewmands made on this office for instruments, &c., (vide item 1 in para. 2
below), and the Store Section of the Office made a profit of Rs. 47,044
against a profit of Rs. 35,681 in 1920-21. There was however a decrease
in the value of work done (vide item G in para. 2 below) and a loss of
Rs. 38,910 occurred in the Workshop Section of the Office against a
profit of Rs. 26,793 in 1920-21, but taking the two sections together
there was a net profit of Re. 8,134. Mr. Ferrier, the permanent Officer
in charge, was on leave up to 6th September 1921 and Mr. 8. Wood-
house acted for him up to that date, and Mr. P. A. Hughes acted for the
latter as Officiating Works Manager. The loss in the Workshop Section
was chiefly due to the following reasons :—

(a) Formation of an Optical Section under an Assistant Optical
Manager, (Mr. R. C. Malcolm), on Rs. 800 per mensem
who joined the Mathematical Instrument Office early in
April 1921.

e
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(b) Retention of the services of Mr. F. C. Lee (pay Rs. 500
per mensem) for a period of 8% months after the arrival
of Mr. Malcolm pending the termination of his agree-
ment. Mr, Lee was employed on miscellaneous work
during this period.

(¢) Decrease in the demands on the Workshop by public offices
for repair and manufacture work.

As regards (a)— The Optical Section is doing a great deal of
very useful work for the military department such as repairing range-
finders, binoculars, telescopes, compasses, sight dials, &c., in addition to
the usual optical work for civil departments. In connection with the
above this section is training a number of young Indians in optical work.
This year (1922-23) the out-turn under these heads is much better
and no further loss on account of this section is anticipated. When this
section is well established, it should prove very profitable.

2. The following table shows the usual comparative tigures for the
last 3 years:—

l 1919-20. ‘ 1920-21. ‘ 1921-22.
; |
Re. ' R | Rs.

1. Total issues to Public Offices as shown in the 5,564,959 } 4,74,911 l 65.32,768
Profit and Loss stutementa of stores. ' l

2. Value of repairs to instruments received for 48,002 | 96,089 1,.18,445
repairs and returned in serviceable condition. J

3. Value of instruments received from Government 51,503 i 70,484 568,743
Officers when no longer required. |

4. Book value of the ntock of instruments, &c., in 4,06,069 | 5,06,988 6,91,499
Serviceable Stores. !

5. Book value of the stock of instruments, &e., in 79,057 ! 1,07,873 1,25,646
Repairable Stores. |

6. Total value of work done in the Workahop . 3,67,343 4,81,809 4,20,408

7. Value of instruments manufactured in the Work- 1,95,907 1,82,644 1,76,123
shop for Servicenble Stores.

8. Value of instruments purchased loeally 70,276 41,063 11,296

9. Value of instruments and materials obtrined from 1,57,694 2,98,795 4.58,016
England through the Director Genernl of Stores.

10, Avcrage No. of employces and their pay No. 599 No. 618 No. 628

Rs. 1,28,770/|Rs. 1,77,655/|R8. 1,039,658

3. During the year the stock of all the three stores (the Service-
able, the Repairable and the Material Stores), was twice taken as usual
and the discrepancies noticed were duly adjusted.
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. I1.—DEHRA DUN OFFICES.

TRIGONOMETRICAL SURVEY OFFICE.

59. Computing Office.—Professional Paper No. 18, ““A criticism of
Mr. R. D. Oldbam's Memoir, The Structure of the Himalayas and of
the Gangetic Plaim, as elucidated by Geodetic Observations in India,” by
Lieut.-Colonel H. McC. Cowie, R.E., was published during the year. It is
pointed out in this paper that, owing to the assumptions and limitations
intreduced by Mr. Oldham in his calculations, the conclusions drawn by
him do not serve to simplify the problem of the Indo-Gangetic trough.

A large amount of computation and compilation was done in complying-
with both departmental and non-departmental requisitions. Special mention
may be made of the geodetic report compiled for submission to the
first General Conference held at Rome in April 1922.

Data were compiled for the prediction of tides for 40 ports for 1923
by means of the tide-predicting machine.

In addition, the tide-tables for 9 riverain ports for 1923 were com-
pleted from the diurnal charts. '

The triangulation executed by Bt.-Major E. O. Wheeler, M.C., R.E.,
during the Mount Everest Expedition was computed, and the triangulation
connecting the Madras Longitudinal Series with the Cuddapah triangula-
tion was adjusted.

The preparation of a revised and extended 5th edition of the Auxiliary
Tables of the Survey of India is in progress. Part III of this edition has
been completed, and a small stock printed.

The revision of Chapter III (1914) of the Handbook of Topography
is almost complete, but the publication is likely to be delayed owing to
pressure of work in the printing office.

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

Triangulation pamphlets covering 60 degree sheets were printed and
50 issued in the course of the year. ;

Levelling pamphlet No. 62 was printed and issued, and levelling
pamphlet No. 63 and the DMesopotamia levelling pamphlet are under
reprint.

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

1. TRecords of the Survey of India, Volume XV, 1919-20.

2. Memoir on the Maps of Chinese Turkistin and Kansu
(Sir A. Stein, K.C.ILE.).

3. Esplorations in the Enastern Karakoram and the Upper

Yarkand Valley (Lieut.-Colonel H. Wood, R.E.).

Tide Tables for Indian Ports, 1923.
G0 Triangulation Pamphlets.
Levelling Pumphlet No. 62 and addenda or slips to Pamphlets

Nos. 34, 35, 39, 40, 45, +7. 53, 54, and 72,

7. Auxiliary Tables, Part IIL

8. Appendix to Levelling of Precision.

9. The Auto-stereo plotter, a translation from the French of
Paul Corbin. (Licut.-C'otonel H. MeC. Cowie, R.E.).

10. Note on the stage reached by the Geodetic Operations of
the Survey of India in 1920 (Lieut.-Colonel H McC

O

Cowie, ILE ',

-AU
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11. The following also are in hand :—
(i) Records of the Survey of India, Volume XVI, 1920-21,

(41) Handbook of Topography, Chapter II, (Revised).
l(iii) Author’s Catalogue of- Books of Trigonometrical
Survey Office Library.

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

Photographs of the sun were taken on 275 days, the sun being
obscured on the remaining days of the year.

Preservation of Trigonometrical Stations.—T745 stations were repaired
by distriet officers at a cost of Rs. 4,943, Out of 361 districts from
which reports were due, 22 failed to make returns.

" 80. No. 2 (Dehra) Drawing Office.—During the year under
report the work of this office was carried on principally by six sections
but a seventh section was formed towards the end of the year.

(1) The Triangulation Chart and Cuntonwment Section.—Deals with
the fair-drawing of triangulation, levelling and index charts, and the
publication, reprint and correction of cantoument plans. In addition to
the ordinary work of this section, 36 maps, charts and diagrams were
dealt with and sent to press and 149 sheets hand-coloured.

(2) The Compilation Section.—Deals with the compilation and fair-
mapping of geographical maps on different scales. Two fair sheets on
1/M scale shown as in hand last year were completed and sent to
press. Six sheets of rough compilation on 1/M scale were in hand
at the end of last year, two more sheets were received during the year;
of these two have been compiled and are being fair-mapped, two sheets have
been sent to Calcutta to be engraved and four are in hand. Of the rough
compilation of sheets on the 1/2M scale, four were in hand at the end
of last year; two have now been completed and sent to Caleutta to he
engraved and two remain in hand. Four sheets of stump-shading were in
hand at the end of last year, and five more were taken up during the
year; out of these seven have been completed and two remain in hand.
The fair-mapping of four of the seven half-inch sheets, which were in
hand at the end of last year has been completed and they have been sent
to press and three remain in hand.

(83) The Stein Section.—Deals with the fair-mapping of Sir Aurel
Stein's explorations in Chinese Turkistin and Kansu in 1900-01, 1906-08
and 1913-15. Forty-three sheets of this series had already been pub-
lished at the end of last year, threc sheets have been published this
year, and two are in different stages of publication. The fair-mapping
of one sheet shown as in hand last year is still in progress. Eleven
special triangulation charts and one levelling chart of this area were
received during this year for fair-drawing and are in hand.

(4) The Half-inch Section.—Deals with the fair-mapping of half-
inch shects. Sixteen sheets were sent to press during the year and
thirteen sheets are in hand, these with the seven sheets mentioned in
the report of the Compilation Scetion make up the total of 36 sheets
reported as in hand in last year’s report.

(5) The Exwmining Section.—Examines the majority of the important
sheets drawn in this office. 135 sheets have Dbeen examined during the
year and 34 sheets are in hand.

(6)  The Cantonment Mapping Section.—The section has been lately
formed to help No. 20 Party (Cantoument) to clear off the arrcars of
cantonwment mapping. 17 sheets have been received and are in hand.

-2
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(1) The Map Record Section.—Deals with the storage of originals

and

office copies of cantonment plans, triangulation and other charts

and gcographical maps, and keeps a small stock of maps published by
the Department for occasionsl issue to the public and for departmental use.
1t also deals with the despatch of sheets issued from Dehra Dan and with
all correspondence on the subject.

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

year 1921-22 :—

Balance Balance
of Sheets Sheets of sheets
sheets received sent to in hand
Class of maps. on-lst in press in on lst REMARKS.
October | 1921-22. | 1921-22. October
1921. 1922,
Triengulation charts "18 15 76 17
Levelling charts, scale 1/M 1 2 2 1 ‘
Tndex charts to illustrate 1 4 4 1
reports.
Cantonment plans for publica- 93 84 143 () 34 |(«) Completed
tion. sod sent to
presa.
Cantonment plans for correc- 4 51 14(5)| 11 (b} Corrections
tion. carried out
in both
originals
and office
copies.
Cantonment maps fair-draw- . 17 17
ing.
Miscellaneous maps, charts 1 62 42 21
and diagraws.
Colour guides of cantonment 70 234 149 155
and other maps.
Half-inch sheets 36 20 16
GEOGRAPHICAL
MAPS.
Fair shects, scnle 1/M 2 2 2 2
Rough compilation, acale 1/M 6 2 4(c) 4 (c) Two  sheets
have  been
compiled
and are being
fair-mapped,
and two
sheets have
been sent to
Caloutta for
engraved
edition.
Rough compilation, scale 1/2M 4 2 (d) 2 () Sent to
& P ' Calcutta for
engraved
edition.
Btump-sbading, various scales 4 5 7 2
Bir Aurel Stein's explorations 1 - 1 Out of tho 35

in Chincse Turkistan and
Kansu in 1900-01, 1906-08
and 1913—15. for publica-
tion on 2/M scale.

sheets sent to
press last year,
three bave been
published and
two arc under
publication.
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Photo.-Zinco. Section.—During the year 1921-22, the work undertaken
comprised :—
Cantonment maps. ]
Indexes and Triangulation charts.
Forest maps.
Maps, illustrative of Sir Aurel Stein's explorations.
Miscellaneous maps.
Extra-departmental maps.
The following table shows the work done in the last three years:—

‘No. of Chocolate

Years. No. of Subjects. iNo. of Negatives.| No. of Pulls. | and Bromide

; ! prints.
1919-20 1 1,414 1 2,087 i 316,114 ; 562
1920-21 .. La30 | Lo | 436996 | 447
102122 .| 1,480 ' 2.028 i 305,415 ‘

{

81. Forest Map Office.—The classes of work entrusted to the
four technical séctions of this office bave been described in a previous
report; the distribution of work has been continued oa the same
lines, and the progress made during the year under report is described
below :—

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

Drawn and;
In hand on| Received sent for | In hand on Tublished |Total number
Class of map. |1st October| during the | publication'30th Septem- | during the of copies
1921. yenr. during the | Der 1922. year. printed.
yoar. L
(a) % 80 81 2 54
(b) 04 83 73 54 83
(] 13 [ T 11 2
(&) 4 8 12 ‘ 18 23,5651
[l
(e} 4 4 4
o 19 45 32 32 36
(@ g 1 6 4
Total
1921_22_} +138 176 214 ( 99 199 l
Total
1820-21. 248 268 ‘ ‘ 278 ‘ 80,508

* The preparation of one of these maps was cancolled. '
] . (a) Ieprints of Forest maps on various scales.
(b) Forest editions, on the scale of 2 inchos =1 mile, of modern ope-inch maps.
(¢) Maps of Forest Circlesswand Divisions.
(d) Maps to illustrate working plans, &e.
(e) Maops and dingrams to nccompany Administrative Roports.
(f) Forest maps from epecial murvoys, mostly on the scale of 4 inches = 1 mile.
(g) Index and wiscellancous maps.

(2) The DPortfolio Section.—Office copies of 215 maps and colour
epecimens of 74 maps were prepared; corrections on 149 sheets were
completed, 84 oflice copies were coloured up and 1,758 sheets were coloured
by hand for issuc on indent. In addition this section corrected the forest
information on 152 ma ari : i i

mapa for the various Survey of India Drawing Offices

which required them for compiling the half-inch and degree sheets.

¢ >
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(3) The Map Record Section.—The number of maps, diagrams and
original fair sheets received for storage wns 13,466; 4,401 maps, &c.,
valued at Rs. 8,623 were issued. Sales by book-transfer to government
departments amounted to Rs. 5,705 for 2,814 maps; these ficures show
an increase of 832 maps and Rs. 2,005 above those for last year. Cash
sales to the public amounted to Re. 2,339 for 752 maps, an inerease
of Rs. 577 above the amount realized the previous year, attributable to
the increase in the price of maps and not to a larger number sold.

(4) The Book-Binding Section.—This section dealt with 624 volumes
for the Forest Research Institute, the value realized by book-transfer
being Re. 1,681, an increase of 137 volumes and Rs. 432, over the
figures for last year. In addition, 2,423 meps of various sizes were
mounted on cloth for issue. :

62. The re-indexing of all the forest triangulation and traverse
data lodged in this office, was taken up during the year for the
purpose of preparing a comprehensive list of these records, and supplying
printed copies to the Superintendents of the Survey Circles, in order
that they may always have at hand, the fullest information as to the
data available for their forest survey operations. More than half of this
work has already been done, and it is hoped to issue the list in a
few months’ time.
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III.—CIRCLE AND LOCAL DRAWING OFFICES.

63. No. 3 Drawing Office (Northern Circle).—During the year
11 two-inch sheets out of 31, 38 one-inch sheets out of 75 and 1 half-inch
sheet out of 8 previously surveyed, were fair-mapped by parties and
submitted for publication. ‘

Half-inch sheets compiled from one-inch sheets.—16 half-inch sheets,
14 of which were drawn in the Circle Drawing Office, have been submitted
for publication during the. year.

Modern material anailable—The fair-mapping of 6 half-inch sheets,
of which the component two-inch and one-inch sheets hiave been published
or sent for publication, is in hand. In addition to the above, there are
19 hall-inch sheet areas of which some of the component two-inch or
one-inch sheets, though surveyed, have not been submitted for publication.

Quarter-inch sheets compiled from modern one-tnch and half-inch
sheets.—During the year 8 quarter-inch sheets were fair-mapped in the
Circle Drawing Office and submitted for publication.

Modern material available~—Thesre are 20 quarter-inch sheet areas
of which the component one-inch or half-inch sheets have been published;
of thesc the lair-mapping of 11 sheets is in hand. There are besides. the
above, 13 quarter-inch sheet areas of which the component two-inch,
one-inch and half-inch sheets though surveyed have not been published.

Special maps.—The colour patterns of Benares and Environs, Deolhi
and Vicinity in four sheets, Guide map of Mount Abu, Guide map of
Mussoorie, scale four inches =1 mile and Mussoorie City Map, scale
twenty-four inches = 1 mile, were prepared and submitted for publication.

Hill-shaded sheets.—27 one-inch, half-inch and uarter-inch sheets
were stump-shaded and subwmitted for publication.

Layer guides.—Nil.

Colowr patterns and press order proofs.—The press order proofs of 68
one-inch, half-inch and quarter-inch sheets were prepared and submitted
for publication. In addition to these the yellow and green colour
patterns of 11 one-inch sheets were specially prepared during the year
for future reprint purposes.

Miscellancous.—The traverse plots of 17 “mauzds” in 41 sheets, scales
sixteen and thirty-two inches = 1 mile, of the Gonda district, were supplied
to and the cost of preparation recovered from the Deputy Commissioner,
Gonda district.

64. No. 4 Drawing Office (Southern Circle).—During the
year, 48 one-inch sheets previously surveyed and mapped and 7 one-
inch sheets surveyed and mapped during the year by parties and received
before the 30th September 1922 were finally examined and submitted for
publication. There are no arrears.

Half-inch sheets compiled from modern onc-inch sheets.—8 sheets
were mapped and subwmitled for publication. There are 13 shects in Land
of which 1 will very shortly be submitted for publication.

Modern material available.—The wmaterial for 9 sheets of which
the component one-inch sheets have not yet all been published has been
received but the mapping has not yet been commenced. There are 10
half-inch sheet areas completely surveyed on the one-inch scale but of
which ull the component one-inch sheets have not yet been submitted

for publication. e
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Quarter-inch sheets compiled from. modern one-inch and half-inch
and old style sheets.—7 sheets were mapped and submitted for publica-
tion. There are 14 sheets in hand of which 2 will very shortly be submitted
for publication.

Modern material available.—The material for 1 sheet has been received
the mapping of which has not yet been commenced. There is 1 sheet of
which the component halt-inch sheets are under publication and for which
the material has been asked for and in addition there are 9 sheets of which
the areas have been completely surveyed but of which the component
half-inch sheets have not yet been submitted for publication.

Reprint sheets.—1 quarter-inch sheet was corrected and submitted
for publication and 1 quarter-inch sheet is in hand.

Colowr patterns.—Were prepared and submitted .to the Superintendent,
Map Publication, for 107 sheets.

Hill-shaded sheets. —Were prepared and submitted to the Superin-
tendent, Map Publication, for 31 sheets.

Layer guides.—Were prepared and submitted to the Superintendent,

Map Publication, for 5 sheets. .
Photo.-Zinco. work.—Number of reproductions ... 212
. ,, enlargements ... 195
,, ,, reductions 221
» » Vandyke plates prepared ... 183
" » prints pulled ... ... 7,087

Special maps.—The three-inch military map of Secunderabid and
Bolirum mapped by No. 6 Party was finally examined and submitted for
publication. The one-inch military map of Shiriz ( Persia) the mapping
of which was commenced in No. 6 Party was completed, tinally examined
and submitted for publication. The mapping of a four-inch military map
of Bushire (Persia) which was commenced in No. 6 Party has been
completed and the map will very shortly be submitted for publication.
15 two-inch sheets of the special forest survey of Hyderibid (Deccan)
which were mapped by No. 6 Party were finally examined and submitted
for publication.

Miscellaneous.—Preparation of index maps.

The usual training in drawing and typing was given to pupil
surveyors and pupil draftsmen.

85. No. 5 Drawing Office (Eastern Circle).—The following
are the numbers of sheets received from field parties during the year:—

Scale 12 inches to 1 mile o 3
" 4 ), " 4
" 2 " . 8
y 1 inch =~ 22
. Yy, . 16

Total 53

Two of the half-inch sheets bave been retained in the office, as
there is a possibility of further survey being obtained in them next
year, and the other 51 sheets have been submitted for publication.

Half-inch sheets compiled from modern one-inch and old style
sheets.—24 of these sheets have been in hand, including 4 which were
drawn at Maymyo; 19 hLave been submitted for publication and 5 remain

in hand. Q -
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Modern material available for half-inch mapping.—There are 18
modern half-inch sheets ready for drawing of which the component
one-inch sheets have been published but the drawing of which has
not yet been begun.

Quarter-inch sheets compiled from modern one-inch, half-inch and
old style sheets.—Four sheets have leen completed and submitted for
publication.

Modern material available for quarter-inch mapping.—There are 5
quarter-inch sheets whose half-inch component sheets have been published,
the drawing of which has not yet been put in hand.

Hill-shaded sheets.—62 sheets have been prepared and submitted.
There are no arrears.

Layer guides.—One has been prepared and submitted. There are
no arrears.

Colowr patterns and press order proofs.—These have been sub-
mitted for 87 sheets and, in addition, the colour guides for 5 sheets
have been prepared for reprint purposes.

66. No. 6 (Simla) Prawing Office.—The Survey Scction has
been cmployed on the compilation and [air-drawing of transfrontier maps
on the one-millionth, hall-inch and quarter-inch scales and incorporating
additional information on sheets previously published.

During the year 30 quarter-inch sheets and 5 half-inch sheets were
fair-drawn and submitted for publication and 3 (uarter-inch sheets
and 5 half-inch sheets were corrected and brought up to date and
sent to press for reprint.

The Army Section is employed on the preparation and printing of
maps and plans for the use of the Army and other Government
Departments.

During the year 282 maps and plans were dealt with and 42,104
copies printed on the litho-printing presses.

67. Bengal and Bihar and Orissa Drawing Office.—(Imperial
Standard Mapping Section). This section has been employed as usual
on (a) the compilation from wmodern revenue survey material -and [rom
other maps and (b) the fair-mapping of the preliminary editions of modern
one-inch sheets in colours pending their topographical revision. The
sheets arc completed from old inaterial in cases where no modern work
is available.

16 new sheets of Bengal and 14 new sheets of Bihir and Orissa have
been fair-mappxd and subuitted for publication during the year. One
degree sheet (preliminary edition) was also submitted for publication.
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PART 4.—WORK FOR OTHER GOVERNMENT
DEPARTMENTS.

68. Northern Circle. No. 2 Party.—A surveyor was deputed
in November 1921 to carry out a survey on the eight-inch scale of the
Headworks of the Western Jumna Canal for the Superintending Engineer
of the Irrigation Circle. The survey of the area, which comprised 8-93
square miles, was completed in February 1922 at a cost-rate of
Rs. 121-3 per square mile.

At the request of the City Board, Mussoorie, a surveyor
was deputed during recess to carry out the survey of 40 acres on
the scale 1 inch = 40 feet in the vicinity of Bhatta village. Work was
commenced on 1st July 1922 and completed by the 25th September 1922
at a cost-rate of Rs. 167 per acre.

A section of this party completed the traverse of Allahibad
City and Municipal areas for detail survey on the sixty-four-inch and
sixteen-inch scales commenced in 1920-21 for the Allahibad Improvement
Trust. 85'35 linear miles in an area of 1,324'8.acres, and 7834 linear
miles in an area of 31'91 square miles were traversed at cost-rates respec-
tively of Rs. 797 and 180 per linear mile, while the number of plot charts
for the sixty-four-inch and sixteen-inch areas prepared was 30 and 44
respectively. On completion of the above, the section wae transferred
to Imperial Delbi where they traversed the boundaries of dewmarcated
areas of leased lands. 5744 linear miles were traversed at a cost-rate
of Re. 588 per linear mile, and a schedule of the boundaries has heen
prepared for permanent record in book form for th: Chicf Engincer,
Public Works Department, Delhi.

69. No. 4 Party.—At the rcquest of the United Provinces
Government and with the concurrence of the Benares State Durbar, an
officer was deputed to examine and report on the disputed houndary be-
tween Benares State and United Provinces lying along the Ganges river.
The dispute, which dates back to 1848, is due to the lateral movements
of the river and reaches an acute stage whenever sufficient silt [rom the
previous floods has heen deposited on the sand banks to make them
cultivable. The report, together with the original survey on the eight-
inch scale and a spare trace of the disputed area, was submitted in due
course through the proper channel. The expenditure in counection with
the deputation was shared enually by the Benares State and United
Provinces Government.

70. No. 20 Party (Cantonment).—The party cowmpleted the
wurvey of the hizir area in Bangalore, on the scale of 1 inch to fifty
feet. This area comprieed 35 sleets, the cost of survey and mapping
of which, will be borne hy the Bangalore Municipality. Regarding their
preparation, mention might be made here of an unusual method adopted
for classifying buillings. A distinetive style ol hachuring is being used
to illustrate the several kinds ol rooling material; this has involved
much laborious pen-work and for such cases in future a systemn of
reference numbers, or letters, or grades of stippling by mechanical
means, might be tried.

The cost-rates of this work are given on page 21.

71. No. 22 (Riverain) Party.—The party continued the work
of traversing and laying down base lines. 2,269 linear and 413 square
miles of minor traverse in the Indus, Chenib and Panjnad riverain tracts
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in the Muzaffargarh district were executed, 10,284 theodolite stations in
84 villages were fixed. 213 corners of 71 squares in 246 square miles
were demarcated with permanent mark-stones on both banks of the
Panjnad river in the Muzaffargurh district and Babawalpur State, to serve
as hases for future survey and demarcation of boundaries and fields in
the bed of the river. 27 missing stones of 9 old base lines along the
Indus river in the Muzaffargarh district were relaid at the recquest of the
Settlement Officer, Muzaffargarh. 1,154 plotted and 453 boundary masdvis
(settlement mapping sheets) on the scale of 1/2,640, and 28 four-inch
gheets were traced and supplied in time to the Settlement Officer,
Muzaffargarh. Besides these, 564 boundary masdvis were partly compiled
on the scale of one inch = 220 feet for the next season’s work, and 257
miscellaneous traces were prepared, all the traverse stations marked during
the field season were plotted on 28 four-inch sheets.

Lahore ‘““Nazul” Land Survey.—The survey on the scale of
‘1 inch = 40 feet, undertaken towards the end of recess 1921 at the
request of the Deputy Commissioner, Lahore in connection with the
Lahore city extension scheme, was continued till the 10th November 1921;
33'5 acres were surveyed till the end of September 1921 and 160 acres
were surveyed subsequently, making the final total area of 49'5 acres.

Khawr  Special Survey.—This was undertaken, in continuation
of the last year's work, for the Attock Oil Company at their request
through the Deputy Commissioner, Attock district. The work consisted in
surveying, on the eight-inch scale, with contours at 10 feet interval,
the adjoining productive area to the south of the eastern extension, and
re-demarcating the boundaries of the eastern and southern extensions dealt
with last year. The topography was based on supplementary traversing.
In all, 125 theodolite stations were laid out in 19-07 linear miles and 6
intersected points with heights were fixed for detail survey and boundary
demarcation. The work was commenced in April and finished in July
1922, An area of (0°15 square mile was surveyed amd 6-75 linear miles
of boundary was re-demarcated. The last year's survey of the central por-
tion, area 4 square miles, was corrected ut the request of the Company
to show new works that had been completed subsequently. Four miscellane-
ous traces were prepared, all the traverse stations marked, and intersected
points were plotted on the 3-inch sheets of the last year.

72. No. 23 (Punjab Rectangulation) (old Sind-Sagar)
Party.—During the year under report the party was employed on rect-
angulation, in connection with the Punjab Government Sutlej Valley
Canal and Colenization Project, in the Multin and Montgomery districts
and Bahidwalpur State.

It having been decided that, to enable the whole area to be
sub-demarcated in 3 field seasons, the Survey Department should only
demarcate to 100-acre rectangles, only the ares in which the exterior sides
of 2,400-acre rectangles had been demarcated to 25-acre rectangles in the
previous season was demarcated to 25-acre rectangles this seuson.

A total drea of 1,588-2 squarc miles was rectangulated, 4,020 reet-
angles of 25-acre and 9,159 rectangles of 100-acre were laid out, and
their corners marked with stones. An area of 1,992'1 square miles or
1,6432 linear miles was traversed in advance for the purpose of laying
down corners of 2,400-acrc rectangles, and 646 such corners were located.

The country under rectangulation lies along  the Sutlej river

from Ferozepore on the north-east to the boundary of Sind on the
]
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south-west. It is bounded on the north-west by the old bed of the Beas
and the Chenab and Indus rivers, and on the south-east by the boundary
of the Bikaner State and the old bed of the Ghaggar. A‘strip of
country on both banks of the Sutlej river is well cultivated. The country
to the north is a flat plain, covered with’ scrub jungle, very thick in
many parts, and reserved as Government ‘‘Rakhs”. The country to the
south consists of a sand desert, studded with hillocks, which in some
parts riee over 50 feet. Both these tracts are practically waterless.

In recess the party was employed on completion of the records

of the rectangular survey, traverse computations and preparation of
triangulation charts.

73. The Bhopal Traverse Detachment.—Was formed on the
18th October 1921 with a view to traversing village boundaries for the
cadastral survey of the Bhopil State, on the scale 16 inches to a mile.
The nature of ground under survey was undulating, and interspersed with
rocky kunolls. The country was partly covered with dense jungle and
in other parts well cultivated.

Only 5 trained men were transferred from the Survey of India
Department and all the other hands were entertained and trained. The
work was entirely based on G. T. values. In all, 936 linear miles of
main and sub-circuit traverses were executed, and 3,987 theodolite stations
laid out, in an area of 327 square miles, along the boundaries and in-
terior of 165 villages of the Duraha twhsil of the northern distriet;
and 235 dressed stones were embedded on theodolite stations to serve
os permanent marks for the future survey and demarcation. 355 sheets
were plotted on the scale 16 inches to a mile, 24 four-inch sheets were
traced, and the areas of 169 polygons were computed by universal
theorem and planimeter, and supplied to the State Oflicials during the
year. Besides this, several miscellaneous traces were prepared; and all the
work done during the year was plotted on the scale 4 inches to a mile.

74. Southern Circle.—At the request of the Madras Government
the settlement of the Mysore-South Kanara boundary was continued
from the previous season.

Representatives of the Madras Government and of the Mysore Durbar,
accompanied by Mr. J. O'B. Donaghey met at Gundia on the 5th January
1922,

Owing to illness Mr. Donaghey was replaced by Mr. V. W. Morton,
who took over the work on the 13th Febrnary 1922.

About 61 miles of the houndary were finally settled during this season
and a record prepared on prints of the Madras Forest four-inch survey
sheets. The total length of the boundary finally settled up to date is
now 85 miles.

The work has been temporarily stopped during season 1922-23, for
financial reasons, but will probably be resumed during season 1923-24.

75. Lectures delivered hy Lieut.-Colonel C. P. Gunter, 0.B.E,, R.E,
during the year under report were as follows:—

Lecture on “Maps” and “Surveys” to the Intelligence Class at Poona
on the 22nd April 1922,

Lecture on ‘ Maps” and ‘‘Surveys in War” to an Intelligence Class
at Bangalpre on the 7th June 1922.

A course of instruction in Survey for Artillery 'Officers was Ireld
in Bangalore from the 1lth to the 16th September 1922. Six officers
of the Royal Field Artillery :lttendefl.
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78. Eastern Circle.—In addition to his duties in the Imperial
Department, the Superintendent, as Director of Surveys, Assam, held
administrative charge of the Assam Survey Department, including the
Assam Traverse Party, Drawing Office and Reproduction Office and the
Assam Survey School: He also held administrative charge of the Maymyo
Survey School, under the Goverunment of Burma.

An Upper Subordinate officer, Mr. Bansi Ram, was placed on
deputation under the Government of Burma in connection with the survey
of the boundary between the Lushai Hills and Burma from the lst January
to G6th April 1922. :

77. Trigonometrical Survey.—At the request of the Chief
Engineer, Qudh and Rohilkhand Railway, a large scale survey of the
Lucknow Station Yard and of the Railway property adjoining the
Lucknow Cantonment was carried out during the year.

At the request of the Bombay Government, a detachment of No. 17
Party executed, in the Sukkur Barrage area, a network of levels involv-
ing 889 miles of levelling, the cost being borne by the local Government
concerned, (vide puges 23 and 24). Work was also undertaken by the same
party in the Nira right bank canals arew, the cost being defrayed by the
Bombay Government, (vide page 24).

In Bengal, certain lines of levels were run for the Nadia rivers
scheme and for the Irrigation department, (vide page 23).

Some minor triangulation was carricd out by a small detachment
of No. 15 Party in the Akora Practice Camp area at the request of
the military authorities.

78. At the request of the Punjab Government, about 49,000
miles of close levelling has been undertaken in the Sutlej Valley
Irrigation area. It is hoped that this, which is additional to the ordinary
programme, will be completed in two seasons.

79. Head Quarter Offices.—The total out-turn of all extra-
departmental publications during the year for the Army, for Local
Governments and for other government offices are given in Table A of
the Photo.-Litho. Office report on page 36, in the ‘ Issues” table and in
Table IV of the Map Record and Issue Office report on pages 30 and 31.

In addition to the special maps for other departments which are
mentioned in para. 53 (g) on page 29, these extra-departmental publications
include maps to illustrate the journals of the United Service Institution,
various reports of government officials, maps for railway guides, and for
posting in railway carringes, &c. The usual large numbers of weather
charts for the Meteorological Department and of the pliotogravure and
half-tone illustrations for the Archwmological and other departments were
also printed.

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 Office and of the Engraving Office on pages
32 to 35.

80. Mathematical Instrument Office.—The manufacture and
repair of range-finders, binoculars, teloscopes, sight dials, directors,
prismatic compasses, scales, protractors, &c., for the military departments
continued during the year under report. General repair and manufacture
for civil departments is well up to date.

81. No. 6 (Simla) Drawing Office.—In addition to its normal
work for the Army, this oftice has prepared maps and plans for the
Commerce, Forcign and Political, Legislative, Meteorological and Public
Works Departments and the Hydro-Electric Survey of India.
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