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NOTICE.

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

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

(z) THOSE SURVEYED AFTER 1905 are printed in colours, in sheets
24 INCHES' x 19 INCHES, price Rs. 1-8-0 per copy.

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

(¢) 4 miles to 1 inch maps are printed in two edmona, vtz,
LAYERED and POLITICAL, as described in para. 4, price Rs. 1-8-0 per copy.
Those from old surveys are printed in black sad styled PRovisioNal,
price ONE RUPEE per copy.

2, GEOGRAPHICAL MAPS are also obtainable as follows:—

(¢) SoUTHERN AsiA SERIES, scale 1:2,000,000 or pearly 32 miles
to 1 inch, in LAYERED and PoLITICAL editions, as described in para. 4,
size 36 inches x 24 inches, price Rs. 3 per copy.

{b) INpIA AND ADJACENT COUNTRIES, scale 1:1,000,000 or nearly 16
miles to 1 inch, in LAYERED and PoLITiCAL editions, and from old-
surveys a8 PROVISIONAL ISSUESs, size 24 INCHES x 19 INCHES, price Rs. 1-8-0
per copy.

(¢) INTERNATIONAL Map oF INDIA, scale 1:1,000,600 or nearly 16
miles to 1 inch, in LAYERED edition (without shading of hills), size 30
inches x 26 inches, price ONE RUPEE per copy.

(d) GENERAL MAPs OF- INDIA, scale 32 miles to 1 inech, in sets of
12 sheets, each sheet 25 inches x 82 inches, in” LAYERED and PoLiTiCcAL
(without hills) editiops, price Rs. 12 per set. Maps of India on various
smaller seales and miscellaneous special maps illustrating Railways, ete.,
are also available.

3. MISCELLANEOQUS maps are also pubhshed a8 below :—

() ProvINCIAL Maps, on scales 16 miles and 32 miles to 1 inch.

" (b) District Maps, on scales 4 miles and 8 miles to 1 inch.

(¢} CANTONMENT AND TowN MAPS AND OTHER MISCELLANEOUS Maps,
on various scales and prices.

(dy ForestT Mars obtainable only from the Ochm IN CHARGE,

Forest Map OFrice, DEHRA DUN,

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

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

(b) PovriricAL EDITION, printed in colours with colour ribands along
houndaries, contours to show altitudes and shading to emphasize hills. |

(¢) ProvisiONAL ISsUE, generally printed in black or black with hills
‘in brown. Colour ribands nslong boundaries are added by hand when
required at an extra cost of 2 annas per sheet.

5, MAP CATALOGUES can be cobtained at ONE RUPEE per copy.

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

7. Maps approved for issue to Government Officials on the PUBLIC
SERVICE are supplied on BOOK DEBIT. . '

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

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

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

8, THE MaP RecorD iaND Issue OFFICE will be glad to give, free
of -charge, any further information.
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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 Pari 2—Work of Field Parties, &c., summarieing
the operations of the field parties, grouped under appropriate headings;
and Part 3—Offiee Work, which gives a brief account of the year's progress
in the head-quarters and other otfices. Fuller details of these operations
are being published in Voelume XV of the ‘‘Records of the Survey of
India.” :

3. Ap 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 -30,464*® square miles; and that this bringsa
the total progress since 1905 to 540,774 square miles, leaving 1,250,828
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 oun which the survey of India
is based. . '

4. Table IV on page 28 gives a list of the new publications of the
Calcutta Offices during the year. A complete list of departmental publica-
tions, apart from mgaps, may be found in the annual “Records of the
Survey of India”; and lists of new maps are published quarterly by the
department, as well as in the monthly “Notes of the Survey of India.”

5. Progress in the Trigonometrical Survey can only be assessed by a
study of the “ Records of the Survey of India” and the special publicatione
issued at Dehra Diin. The General Report can attempt little more than
a brief abstract of the locale and nature of the different operations.

* Excloding 38 aquare milea laorge scale survey on the scale of 127, 167 and 24'@ 1 mile,



GENERAL~-INTRODUCTION.

8. The following events are notified:—

(a) Owing to the shortage of officers the field work was again
curtailed, but to a lesser extent than in the previous
year. _

(b) The personnel of the Mesopotamian Survey Party was
placed on foreign wservice under the Mesopotamian
administration from 1st January 1920.

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

A party designated the Waziristin Survey Party was formed
under a Class I officer for service on the North-West
Frontier.  This  party returned to Mussoorie in June

1920.
The Military Authorities expressed great satisfaction at the

work carried out by these Survey unmits.

(d) Major H. T. Morshead, D.5.0.,, R.E, and Mr. Laltan Khan,
1.D.S.M., accompanied Dr. A. M. Kellas on his attempt to
climb Mount Kdmet (25,445 feet). The party had not
returned by the end of the year but it is known that the
attempt failed at 23,500 feet.

(¢) A Training School was formed in Maymyo for instruction of
pupils recruited for the parties in Burma.

(f) The increase in the demand for special and large scale
surveys has continued.
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IL.—ADMINISTRATION AND PERSONNEL.

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

1

1917-18. 1918-19, 1919-20. REMARES.
Rs. Ra. Ra.
Gross actual cost 40,33,295 38,386,091 44 .53,872" | * These figures
are not final,
Deduct receipte and credits 17,58,796 18,83,964 20,30,389"
Net actun) cost 22,74,499 19,54,127 24,23,483"

8. Colonel C. H. D. Ryder, c.LE, Ds.0, RE, sdministered ‘the
department till 20th April 1920 when he proceeded on leave to England.
Lieutenant-Colonel W. M. Coldstresm, R.E., officiated for him for the
rest of the year.

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

Bt.-Major (Temporary Lt.-Col.) Archibald Alderman Chase, D.8.0,, R.E,

Captain Rowland Latimer Almond,'R.E.

Edward Carlton Baker, R.E.

Edward Bellasis Cardew, R.E.

John Archibald Field, RE.

Henry Marshall McKay, R.E.

Qeorge Frederick Thomas Oskes, R.E.

Lieutenant Vivisn Donald Berry Collins.

" Walter Percy Hales, LA.R.O.

Jemadar Ram Charan, Surveyor.

10. By the reorganisation of the Imperial and Provincial Services
of the department, Imperial and certain selected Provincial Officers are
now styled Class I officers, the remainder of the Provincial Service being -
styled Class 1I. Practically the whole of the various establishments of
the department have been reorganised during the year to meet the
increased cost of living. -

11. Of Class I officers :—Colonel T. F. B. Renny-Tailyour, ¢.B, c.8.1,
R.E, and Lieutenant-Colonel R. T. Crichton, c.I.E, 1A, retired and
Major M. N. MacLeod, p.8s.0, M.C, RE, and Major K. W. Pye, DB.0, RE,
reverted to the Home Establishment.

The following officers were appointed during the year:—

Bt.-Major. E. O. Wheeler, M.c, RE, Captains E. A. Glepnie, p.8.0,,
rE, H. A. Joly deLotbiniére, mM.c, RE, O. Slater, M.c, RE, and
G. Lennox, LA,

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

Captain H. G. Salmond whose services were placed at the disposal
of this department to assist in experiments in producing maps from aeroplane
pbotographs reverted to the Eastern Bengal Railway.
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Of Class II officers :—Mr, H. A. Charrier retired, Messrs R, B. (ildea,
F. E. R. Calvert, R. M. Wyatt and A. J. Moore resigned. Mr. W. Newland
was transferred to the CGovernment of Bombay. Mr. B, M. Berrill and
Mr. P. Simpson were placed on deputation with the Bombay, and Bihar
and Orissa (Governments, respectively.

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

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

The total strength of the hepartment at the close of the Survey year
was 55 + Class I officers, 98} Cluss II officers and 57 Upper Subordinates,
besides specialists, elerks, lower subordinates and menials.

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

the British Empire.— LA,
" Members of the Order of Mr. D. K. Rennick, Extra Assistant Superin-
the British Empire.— tendent.
Assistant Commissary and Hony. Lieutenant

R. Graham.
Mentioned mn des- Major H. McC. Cowie, R.E., (second time).
patches.— Brevet-Lieut.-Colonel C. P. Gunter, 0.B.E., RE.,

(second time).

Brevet-Lieut.-Colonel C. M. Browne, c.M.G
D.8.0., R.E., (fifth time).

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

Surveyor Khitab Gul.

Brought to the motice of Lieutenant R. B. Gildes, LA.R.0., (resigned).
the Seeretary of State Mr. F. H. Grant, Extra Assistant Superin-
for war serviees.— tendent.

Surveyor Mansab Khan.

Doctor of Science (Cam- Mr. J. deGraaff Hunter, m.a.

bridye University.)—

")

Title of Rat Sahib.—~— Mr. Jagdamba Prasad, Extra Assistant Superin-
tendent.
Title of Almudan gaung Maung Pe, Sub-Assistant Superintendent.
Tazeik ya Min.—

13. The following table shows the distribution of officers during
the year. The names of officers on deputation to Local Governments
or military duty or absgnt on military duty followed by leave through-
out the year are omitted; the names of officers, other than officers in

charge, on leave, military duty, or foreign service, during the greater
part of the year are also omitted.

+ Iueluding 2 officers on temporary military duty,

1 Including 2 ofticers on temporary military duty, but excluding otficars re-employed and on deputation
to Loenl Governments,
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TABLE I-DISPOSITION OF OFFICERS, 1919-20.

Colonel C. LD Ryder. conee bsoy, k. (on leave from 20ch

SURVEYOR GENERAL OF INDIA -], . Amil1o0) = = it 200
B - 1

Lient.-Colonel W, M. Coldstream, .k, QOfiviating from
April 1120,

Clias I ()fﬁlns Claz 11 Officers, I'J.}.n- Sl Cuede o, b 'I':.'F("-l'!l o d
i rrelernedfed, g,
Suweyor General's Majur il J. Conchman, b.» o
Office. - M.y
) Captain W, E. Perry, M., R 1~
*Mes opotamian Bt,.Colonel . W. Pirtle, c.8.0., Mv. V. \\:. Morion Mro Huyat Moduoimul Kban, B Saeveyors, &,
SUI‘VBY Pa.rty. . C.LE., LA, ,, (. Waest K.%.
Muajor E. T. Rich, c.L.%., R.E. w BC) Newhod o Namak Chawd Pord,
F I, Hnntor B.5.0. . LA, E.GOO'Sullivan, voeow, LA, R.X
Dr. J T. deiraff l[mltor 8¢, b, ,, F. B, Kitehen o Hamid Gial, .8, c.n.
MLA.L o A Fo Muephy o Anndn Presud Gihosly

o Absdul Latit Khan

SUPERINTENDENT, MAP ) Licut.-Colonel H. H. Turner, k.| up to 3rd February 1920,

PUBLICATION— " (i, A. Beuzeley, pso. RE, from $th February 1920,
Class T Oficera. Cliegs T O flicers. Upper Sihordinntes,

J Map Publication ... . ... . .. oo Mo ML Gostuad (re-employeds,
Office, Calcutta.

No. 1 Drawing Bt.-Lieut.-Colonel C. . Guuter, Me. P. Willinws
Omca, Map Recor O.B.E., B.E. ,, Jagdambm Prusul, RS,

Lower
Kubordinates, de,

and Issue Office and Major H. J. Couchmun, Dso, o Prommdamnjuo - Ray, .
Engra. ) g Office O.H.B.T M.C., R.F. . E-B

vin ' " mnc!nml R.E. o Abinash Chonder Bose
Calcutta. UM Thempson, 1A, w G West e

4+ Asmntallaly Khan, 5.1,
A. B. Hunter

™ Priya Nuth Sur
o L. B, Fitz-Giibbon
A ) E[. ”1. El'. B;ltt(‘lrﬁvl-l
. R w oDy Lal Sahgm
Photo.-Liitho, Mujor A, Il Gwyn, 1,4, e
Office, Calcutta.
Mathematical In- Mr. T. A, Ferrier, c.B.F. .
strument Office, fon eombined leave),
Calcutta. w 8. Woodhouse (Offg.).
Benﬂ’a.l & Blh&r i e e e M DL Blanpaon
& Orissa Drawin Mr. . West,
Office, (Imperl .
Standard Mapping
Section).
No. 8 {Simla) Major L G Crosthwait, §.4. AMre, iECM Saabolle . o e e b Euvopean Dmits.
Drawing Offiice. » .. Arhery, M.A.E. » AL AL Druke, Doeow, . Ten,
4 Printors,

2 {Clerks.
15 [ulinn Drattsmen,
2 Pupil Drftamon,

SUPERINTENDENT, { Lieut.-Colonel R. T. Crichton, c.LE., La., up to 7th Mareh 1020,
NORTHERN CIRCLE { Lieut.-Colonel H. L. Crosthwait, r.k., from 8l Mareh 1920,

L. Willinme

A A Graham

w J. AL Colvert

o HoGoShaw

tre- mnplo)ml)

. ol . \ . : , . Lt_:war
agg I Officers. Cluss IT Officers. Upper Subordnmh;« Subordinates, de.
No. 3 Drawing Mfl.lol' L. G. Crosthwait, 1.A. Mr. E. B. West ... Mr, Tmam Pin . veeiiiii 41 Burveyors, &e,
QOffice, Mussoorie. Mr. L. A. Freeman . . ... o DK, Renmick, ik, it Ningh Rowat

"
"

No. 1 Party,............ Bt..Lieut..Colonel A, A, Mr, G, J. S Wae .. ... Mre. Jamuma Prasad, gon. .0 H Surveyors, &,
. Punjab and United MecHarg, n.s.0., R.E. W AT Kenny < Mubumnmad Huasain Khan
Provinres, Captain, H. E. Rnome, M.C.,R.F. ,, A M. Tulnti b+ Jugdeesh Prurad Vastay
Bt.-Major K. Mason, M.C., R.E. ,, It. C. Hunson o Mulwmmnd Khan

Major H. 1. Morsheud, Dso b B, Grice

£k ., J.A. Calvert
No. 2 Party,..-. ....... Bt.Licut..Colonel 8. W. 8. Mr. H. P.D. Morton .. .. Mr. Mubsmimad Husidn ..., W Surveyors, &c.
Punjub, Rijputina and Hamilkton, n.s.0., R.E. ,, Duni Chand Puri v Lakshimi Dutt Joshi
Unrted Provinees. . Ghulw Hasun -

. Daulut Ram Vol
Lultan Khan, 10800,

No. 3 Party,..:......... Bt.-Major C. G. Lewis, n.r. ... Mr. B. M. Berrill Mr. Pama Ham ............... .. B33 Nnrveyors, &e
United Provinces, Mr. H. H, B. Hanby . Jo Ho Johuson +»  Howid Gul, .8
w G B R, Cooper o Amir Abdul Salam Matlah
o Mogimuddin Ahmad
No. 4 Party,........-... Licut.-Colondl E. A, Tundy, g.®. Mr, Allal Kurim, foa. . Mro Nobidwd Khan .0 1 erk.
United Provinces, " T Criuhton

C.I.E.
Bt.Lioat..Colonel §. W. &,
Hamilton, D.8.0., B.F.

* Major L. G, Crosthwait, LA
»  H.T. Morshead, pn.5.0.,

R. E.
Lieat.-Colonel H. L.
Crosthwait, R.E.

Captain L. H. Juckson, T.A,

Sind-SagarParty, .. ... ... e M. Dhani Bam Verma . Mr. Chani Lal Kapur . .. 28 Burveyors, &c.
I'uujab.g 7 . v J. CL Lanrs b, Nabidud Khkunn 105 Local  Roevenue
., Abdul Karin, 8.4, stafl.
i in} ... . ... Mr. Maya Dua Puri, 8. . Mr. Ham Nareyan Hastic ... . 00 Barveyors, &e.
N%ax?t?r (Riverain) » Vidya Dhar Chopra 1 Naib Tahmildar,
Punjab,
Wazlmsta,n Survey Lieat..Colonel I, L. Lrowr.hwmt Mr. . ‘.I\.('l'. Kenny . ... Mr. :I]n{utlmumul Huain Khar 9 Sarveyor, &,
. FoJ. Grice v Slib Lal
Farty, i Major M. T. Momhosd, o J A.Calvert o Sulik Al
aAzTwiRlun. ) D.5.0. RF
Bu’]a.nd Survey De- e v, M GoA Norman o, Me Afmz el L 3 Sarveyors, &-.
tachment, .
North-East Persia. . )
Simla Survey De- .. veee Mr, WL Strong, MBE. . o . 10 Surveyors, &c.
tachment,
Simla.

* Tlie personna! of the party was transferred to foreign service nader the Mesupotamian arkministmation from 1at January 1020,
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TABLE I—(Continued).—DISPOSITION OF OFFICERS, 1919-20.

SUPERINTENDENT
SOUTHERN CIRCLE

No. 4 Drawing
Office, Bangalore.

No. 6 Party,............ Major L. €, Thuillier, LA, ... Mz

Central Provineen,

No. 6 Party,............
Bombny, Madras,
Hyderdlad.

No. 7 Party,...... ...
Madras,

No. 8 Party,...........
Madran.,

No. 20 Party,....... .

Lieut.-Colonel W. M. Coldstream, k.E., up to 19th October 1919.

Major L. C. Thuillie

r, 1.4., from 20th October to 10th November 1319,
Liout.-Colonel E. A, Tandy, n.., from 11th November 1919 to 20th January 1920.

_Brevet-Lieut.-Colonel C. P'. Gunter, 0.B.E, R.E., from 21st January 1920.

Class I Officers.

Mr. I H. Nichol ...

Mr. J. O'B. Donaghey

and

Major J. D). Campbell, p.s.0., Mr.

Mr., W, M. Gorman ... ...

Mr. B. It Huoghes o Mr.

Cantonment and Mili.

tary Disteict Lands i
the 8th Division.

Training Seotion ... ...

Mr.

"
"

My,

('lass I Officers.

%, F. Norunan

5, F, Norman ... ...
11. B. Simons
. C. Pilcher
F. W. Smith

-, WAL Meyer....oi

Munshi Lul, B.A.
X. 8, Havihara Iyer

H. B. Simons ............

S, F. Norman
C. E, C. French
J. H. 3. Wilson

Haji Ahdul lHabim, k.8,

F. H. Grant

C.E.C. French ...

5. F Normon

M, Maludeva Mudalinr,
MLA,

B.T Wyutt
M. 8. Ganeaa Aiyar
J. C. 5t . Pollett

C.E. C. Freueh ... .,
J H. 5, Wilson
(). D. Jackson

S. 5. McA'l. Fielding ............

Lowesr

Upper Subordinates. o W "o tes, dc.

. Mr. B, V. Namyana Rao ... 39 Draftsmen, &e,

Mr. P. 8. Veugusvani ............ 36 Surveyors, &e,
,  Pamodar Khadilkar
»» Pulin Bebari Roy

Mr. K. G. Mundanna ...
;»  Masud Khan
»  E. N. Natesan

Mr. Eknath Battu..................
,» K. Namayunasvami Chotti
,» Damodar Khadilkar

32 Burveyors, &c.

16 Surveyors, &c,

Mr. H. Narasimhamurti oo

42 Surveyor, &e.
Shaikh Muhammad Salik

Mr. Dhavau .

) e, 26 Burveyors, &e,
5 Jditendra Molan Mukerji

., 22 SBurveyors, and
Pupile.

SUPERINTENDENT,
EASTERN CIRCLE

No. &
Office, Shillong.

No. © Party,
Bengal.

No. 10 Party,.........

MTpper Burma,

No. 11 Party,........

Lower Burma,

No. 13 Party,.........

Assum,

No. 21 (Burma
Forest) Party,
Upper Burma.

Class I Officers.

Drawing Mr. ML C. Petters........ ...

Bt..Livut.-Colonel R, H. Phil- Mr.

himore, D.8.0., B.E.

*Mr. M, C, Pettews oo s

Me o0 Gl L

Muojor F. 1B Seott, LA .

Me. U, W, Biggie oo,

"

Mr.

1

"

Mr.

AL
"

Mu.

*
"

{Lieut.-Colonel C. L. Robertson, €.M.G,, R.E., up

t'lass 1T Officers,

E. Clnudius
C. 5. Mclones

BE.J. Biggie.............
Anar Krshua Mitra

W. G. Jarho

H. H. Creed

Dhirendra Nath
Banerji, L.c.®,

O.J. 1 Hart ... ., .
E. M. Keony

H. T. Hughes

F. C. Suint

E. G. Hardinge... ........

E. M. Kenny

Prafalla Chandra
Mitra, D.A.

W, G Jarba. L

C. 0. Picard
C. B, Sexton

to 24th October 1919,

Lieut.-Colonel W. M. Coldstreamn, R.E., from 25th October 1919 to 19th April 1920,
Major E. T. Rich, ¢.1.E., R.E., from 20th April 1920,

Lower

Upper Subordinates. Subordinates, e,

. Pramadaranjan Ray, R.8. Mr. Jagdeesh Prasad Vastav... 37 Surveyors, &ec.
i

»» Dalbir

. Mr. Amulya Charan Ghosh...... 23 Surveyors, &,

,+ Gopal Lal Mitra

Mr. Hayat Mubammad, ks, ..,
» Dhirendra Nath Saha
,» Ham Prasad, r.5. ’
Maung Pe, A.7.M.

17 Surveyors, &e.

Mr. Pratul Chandra Sen %upta, 26 Surveyors, &c.
. Se,
y» Dalbir Rai

Mr. Girijn Sonker Bagelii ........ 30 Survoyors, &e.

Me. Bhamba Bam .. ..

9 Surveyors, &e.




GENERAL.

TABLE I—(Concluded).

—ADMINIS I"RA TION AND PERSONNEL.

--DISPOSITION OF OFFICERS, 1919-20.

SUPERINTENDENT OF THE
TRIGONOMETRICAL SURVEY

Colonel Sir (Ferald P, Lenox-Conyngham, kt., R.€,, F.R.5., up to 15th
May 1920.
Major R. H. Thomas, p.s.0, B.E., from 16th May 1620

Upper Subordinales. Lower

Clags I Officers. Class IT Officers.

JSugermt,endenta Mujor H. T. Mowshead, pos.o.,
Captain L. 1. Jackson, 1.4 ( Probuatinners),
Bt.-Major E. Q. Wheeler, 3: ¢., Mr. Prafulln l\umanl;msh

R.E.
Captain E. A. Glennic, b, 5.0, 4 Bhupendra Nath Soha,
Se,

R.E,
0. Slater, me., w.w ,, . M. Critchell
.. G.Lemnox, 1.a. »  Mahammad
{ Attac hed ) Najonuddin, B.a.
" I. G, Sslmond (on ,, T.O. Threlfall

deputation  from Fastorn
Rengal Kailway).
Dr. J. deGuaaft Hunter, Se. D, Mr. Hanamau Prusul, v,
M.AL

Major C. M. I'hompson, 1,4,
Major F, J. M. King, r.7.

Computing Office.

Ar. C

7"

C. C. Byene ...
H.P. D. Moston
., Rama Prasad Hay, B.A.
MaJorC H. Tresham

No. 2 Drawing
Office and Forest
Map Office, Dehra

Dun. Mr. J. McCraken, B.B.F.
s T F. Kitchen
w Y. P, Wainright
. F.C. Baint
No. 13 Party,........ Dv. J. dethmafl Huntor, Se. I, ooerenn.
( Astronomical ). .

M.
Bt.-Major C. G. Lowis, R.E.
Captain G. Lennox, 1.4,

No. 14 Party,......... Lieut.-Colonel G. A erelq,
( Pendulum ). R.E.
Bt.-Lient.-Colouel C. P Gunter
0.B.E., R.E.

Munjor E, T Rich, c.L.E., R.E.
’.llmmaa, D.8. 0.,
R. E

C. M. Thompson, 1.4.

(;nptam E. A. Glemnie, n,8.0.,
L.E.

"

(Levelling). (. N. Pushong

K. 8. Gopalochari,
B. A
Narendr Nath
Chuckerbutty, L.c.E.

No. 18 Party, . ver emeeerirarsssssesasmiesessmaeervngere M1 E. G0 1. Bond, v.n. ..
(anm-hc) ,» Nikunjo JRonjon Ma.
mmdar

+» Naj Bahadnr Mathur,

n.A,

No. 19 Party,.........
f Bare Linej.

Manjor H. J. Couchimua, n.3.0.,
M. L R. :

0. H. B. Trenchard, 5.F.

C. M. Thompson, 1. Y

”
t1

Subordinales, de,

Mr. A. Ewing (re-employed) Mr. Laltap Khaw, 1088, ...,

Mr. Bamt Kumar Mukerji ..,... 43 Computers, &c.

. Lal Bingh, g.B.,.
{re- omployal)
Ilam Singh, R.8.
I Behuri Lal
}‘.u deo NHebari Lal
Sadik Al

. |R0 Draftamen, &o.

. 1 Lomputer.

I Clerk,

No. 15 Party,......... Major . H. Thowmas, p.s.0., Lieut. C. 8. Melanes ... ... & Computers, &o,
. . : R.E.
( Triangutation ). Captain 0. Slater, u.c., B.E.
No. 16 Party,......... Mr. O. C. Ollenbach............... Mr. Syed Xille Hasnsis, K. oo v eissinnnenen. 20 Computers, &e.
¢ 29dal ). s D. H. Luxa
Bt.-Major K. Mason. y.c.,m.E. My, H, G. Shaw Mr. Karuna Kumar Dae, B.A. 12 Computers, &e.
No. 17 Party,....... e ' ! (Re-employel). ‘,, Satish Chandra Mukerjee r '

2 Magmetio 0b.
BCTTOTY,
12 Computers, &o.

Ridhu Bhosan Shome |

=

r.

1 Clerk.
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PART 2.—WORK OF FIELD PARTIES, &c.

L—TOPOGRAPHICAL SURVEYS.

14. 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 sanctioned a scheme for the reduc-
tion of the scale of survey of certain sparsely populated arens of India.
This will greatly reduce the area of survey on the one-inch scale and
consequently accelerate the rate of progress of topographical surveys shown
in Table II below. In order to give a better idea of what work actually
lies before the department, it may be remarked that of the area remain-
ing for survey about 580,400 square miles are likely to be surveyed on
the half-inch or smaller scales. -

Table II.—Progress of Topographical Surveys since 1905.

Survey year, - Sc_n]es of Survey. N&‘:ng Sg?::}:" %’::3:" TOTALS,

‘ Sg. milea. | Sq. miles. | Sq. miles. | Sq. miles,

1905-06 ... | Mostly 2-inch and 1.inch 8,278 1,660 | 10822 18,280
120607 ... ditto | 7519 7,868 8,650 | 28844
1907-08 ... ditto vl 14,580 9,256 12,4381 86,217
190809 ... ditte o 18824 12,526 11,542 45,892
1908.10 ... | Mostly 1-inch | 28,888 12,582 9.736 46,101
1910-11 ... ditto e 27,528 13,171 9,21'3 40,017
1911-12 .. " ditto .| 23852 9,115 10,654 48,621
1912-18 ... | Mostly 1-.inch and 4-inch 28,192 18,349 11,884 58,877
1915-14 ... ditto .| 25052 15,844 14,800 55,746
1914-156 ... - ditto S| 12,834 19,286 5,058 86,878
1915-16 ... ditto 8,168 17,248 8,031 82,842
101819 ...l ditto ..’ 11889 | 11,888 9,798 82,760
1917-18 ... | ditto 4,202 12,181 8,898 24,770
1918-18 . ... ditto - 509 7,268 6,178 18,048
1919-20 ... " ditto ..| 9,146* ! 11,891 9.428 30,464
Total areas completed to date . I221.455 {174.321 144,008 540,774
Approximate areas for the whole 950.000 |542,800 |528,800 !1,821.600

topographical programme,
| ' !
Ap%r{:)r:‘t}gs‘a.te areas remaining for|528,545 :368.479 |383.802 !1.280.826

¢ Exclnding %% wpnare miles Lirce winle snrvey ap the sndos of 130107 a0 20721 mile
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Table IIL—OUT-TURNS of PLANE-TABLING and COSTS
' of Topographical Surveys, 1919-20.

TOTALS, SOUTHERN CIRCLE —

_

COsTs OF
QUT-TURNS S%RVEY
OF PLANE- | 1NoLUDING
TABLING. MAPPING.
PARTY and LOCALITY. Arvens Totals (
) on et;ch of areas | Total Cost- . REMARBES,
Scale 1 o) all costs, rates.
Charaoter of Country. Scale and Class of Survey. oé]each Scales.
ass.
Re.
Sq- males, Rs, pe-r_lsq.
mils.
NORTHERN
No. 1 Partty—Punjab and United Provinces. OIRCLE,
Wooded hills il-im:!lll:I Revision Survey 23?
Ditto vee ... l-inch Original Survey 1.9 959
Ditto ... l-inch Revision Survey | 4841(| 5218 181,704
Large.Scale Survey e | a8
i
No. 2 Party—Punjab, Rijputina end United Provinces.

Mountainous, sovered with heavy i-inch Original Survey 264
low jungle and thick grass. . ]

Qultivated plains, open with ocea- 1-inch Original Survey 418
stonal isolated low rocky hills.

Cultivated plains, open .. l-inch Resurvey .| 14267 2,638 6514}1) 248 “?a’efa’%le'éfl::ﬁlf:a
Ditto ditto ... 2-inch Resurvey .. 265 ajputina,  Ra.
Ditto ditto v« S8-inch Experimental Aeroplane 266 5,280 cost of }-inch

Survey. ﬁ pmsm:t“ B;f'
training pupils mnd
soldier eurveyors,

No. 3 Party—United Provinces.
Wooded hills ... 2-inch Original Survey .| 1,287 794 | () Excludea Ru.
1-inch Resurvey 90} 1,927 _1.05,3?51) 8,855 cost of Sizals
. urvey,
- TOTALS, NORTHERN OCIROLE:— 9,183 sq.m. Rs. 3,02,452 ?ggg' 329
Sgq. miles, Rs. ,,,I:’,'q_ SOUTHERN
mile. CIRCLE.
No. & Party—Central Provinces.
Well.-wooded hills and cultivated 1-inch Original Survey . 12,667
plains, . } 3,027 99,715 329
1-inch Revision Survey 860
No. 6 Party—Bombay, Madras and Hydergbad.
Undulating and cultivated v {-inch Original Survey «. 8,883
%d_ncll:; Supplementary Survey... | 108 l
-inch  Original Survey .. | 298 4 .
3-inch Original Survey et 70 181 | 94,386 22'6
) 3- Pch Supplementary Survey ... 60
Wooded hilla .. 13-inch Origipal Survey .| 282
No. 7 Party—Bangalore.
e ' Did not take the field.
No. 8 Party —Madras.

Undulating and cnitivated platny 1-inch Supplementary Su .
with a coastal bell of palmyra ) plementary Survey 4.628 1
paims. 1-inch Original Survey 21147 4,673 1,21487| 260

Small wooded patches of babuland 2-inch Fovest Survey : } ; '
other trees. 3

11,891 sq. m. Rs. 3,15,688

Cost-

rate 265
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i1

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

COSTS OF

T&BLI\'G. INCLUDING
‘ S 1 MADPING.
PARTY and LOCALITY. Areas
. on each Totala i
Scale of areaa | Total Cogt. REMARKS,
Oharacter of Country. Seale and Class of Survey, of ench ém ?“ coats. | rates.
Class. cales,
. : Ra.
' Sq. miles. Ra. per #q.
mile.
EASTERN
QIRCOLE.
No. 9 Party—Bengal. -
Flat and oultivated plains ... 1-inch Original Survey 9.209 _ Exolnd
Ditto.  ditio. - 1li-inch Revision Survey 10} 2344 | 80987 | 346 | (o) Excludes o eum
. sooount of half-
inoh mapping, He.
7,008, for twolve-
inch mapping, Ra.
169, tor twelve-
inch oomputation,
Ra. 117, for twelve.
| B I
No. 10 Party—Upper Burma. ins.t_rll:ctfon o8
High mountaing with densely }-inch Original Survey .| 2,518 pupiis.
awooded valleys. } 9,230 1,486,797 458 -
Densely wooded hills .« 1l-inch Original Survey 798
4
No. 11 Party—Lower Burma and Northern Shan States,
Intricate hills and low ground l-inch Original Survey | 1,681
covered with mamgrove swamp : '
and dengely wooded. a | () Includ ¢ of
High lills sparaely wooded and 1-1nch Resuevey cop 20f) 170% 20088 ) 1144 Bhgorn e Drmicg
rocky. . .
Low hills with open undulating 3-inch Original Survey 108
ground cultivated and sorub
jungle. - , . .
No. 12 Pﬂ.rty.—:lsswm.
Hills, consisting partly of a plateau }-inch Original Burvey 1,099
out up by ravines with stretches :
of grass lands and foot hills
densely wooded. . ) 1,967 |1,24,2561 632
Plains, partly under cultivation l-inoh Original Survey 578
and partly densely wooded. o
Plains and hills densely wooded ... 2-Ineh Original Survey 200
L |
No. 21 (Burma Forest) Party—Upper Burma.
Wooded hills .+ 3-inch Original Survey wr 88 )
Ditlo. .« 4-inch Original Survey s 36} 124 | 94,877 | 7651
i

) b ag.
TOTALS, EasterN OIROLE:— 9,428 sq. m. Rs. 647,643 Cony - 6877
GRAND TOTALS:— 30,502 sq. m. Rs. 12,865,583 0% 414




12

WORK OF FIELD PARTIES, &o.—TOPOGRAPHICAL SURVEYS.
NORTHERN CIRCLE (rid Index map No. 1.

15. No. 1 Party.—5,180 square miles of topographical survey were
completed during the year under report chiefly 1-inch and }-inch revision
survey in the Simla Hill States, Sirmtr, Mandi and Kangra distriet.

The party also cowmpleted the large scale surveys of the cities of
Lahore and Férozepore which had been commenced during the previous
gseason (vide page 18). In addition a large scale survey of Mussoorie
City was carried out at the cost of the City Board (vide page 42).:

18. No. 2 Party.—This party surveyed an area of 204 square
miles on the j-inch scale in Alwar State, 441 square miles on the scale
of 1inch = 1 mile in the Gurgaon district of the Pumnjab, 962 square
miles on the scale of 1 inch = 1 mile in the Muttra and Aligarh districts
of the United Provinces, 412 square miles on the scale of 1inch =1 mile
in the Bharatpur State and 29 square wiles on the scale of 1 inch =
1 mile in the Alwar State, both of the Rijputina Agency, making a total
of 1,844 square miles on the l-inch seale, and 265 square miles on the
scale of 2 inches =1 mile (for instructional purposes) in the Muttra and
Agra districts of the United Provinces. Traversing was also carried out
in the” Bharatpur State.

The country surveyed on the scale of } inch=1 mile in Alwar

-State was hilly and difficult of access, being mostly covered with heavy

low jungle and thiek grass, while that surveyed on the scales of 1 inch
and 2 inches =1 mile, and the area traversed, consisted of cultivated
plains open and easy except for a few isolated low rocky hills in
Bharatpur State. ' _ .-

The party also combined with No. 13 Party (vide page 20)
in an experimental aeroplane svrvey on & seale of approximately
3} inches = 1 mile of an area comprising 125 square miles in the
Bharatpur State- of the Rijputana Agency, 398 square miles in the
Agra district and 7 square miles in the Muttra district of the United
Provinces, the whole consisting of -cultivated plains except for the few
rocky out-crops in the neighbourhood of Fatehpur Sikri,

Hulf this area- was also surveyed on the seale of 2 inches =1 mile.

The large scale survey of Mount Abu and vicinity commenced in
July 1919 on the scale of 24 inches = 1 mile comprising a total area of
5,076 acres was completed (vide page 42). .

17. No. 8 Party.—This party surveyed an area of 1,327 square
wiles mainly on the scale of 2inches =1 mile in the Garhwil, Almora
and Naini Tal districts of the United Provinces, and triangulated an
area of 1,230 square miles in Garhwal and Almora distriets and in
Tehri-Garhwal State. '

The survey of Kumaon hills is being executed chiefly in the
interests of the Forest Department, (vide page 16) and the maps for
that epartment, as well as the public edition, will be published on
the scale of 2 inches =1 mile.

18. No. 4 Party.—This party continued in abeyance until June
1920, when preparations for taking the field were commenced. Later,
however, it was decided that the party should not take the field, and these
preparations were discontivued in September . 1920. '

19. Training.—17 pupil surveyors were entertained and, in addi-
tion. 5 vieancies caused by resignation and discharye of men entertained

oI and ES were il up by recruitment of new nen, thus



WORK OF FIELD PARTIES, &C,—TOPOGRAPHICAL SURVEYS, 18

making a total of 22 men, Of these 18 were under instruction in
drawing and 4 in computations as pupil computers during recess, at
the close of which the pupil surveyors will take the field with No. 2
Party for training in survey. The Ipupil surveyors entertnined in 1918
and 1919, who reccived training in the plaine in No. 2 Party, were
distributed for further training in hill survey during the coming field
season a8 follows: —
To No. 1 Party ... 16 men
. v 16,
The soldier surveyors undergoing their first period of training were
posted as follows for training in survey during the coming field senson :—

4 men (1st year) to No. 2 Party. (Plains)
5 men (2nd year) to No. 1 Party. (Hille)
5 men (2nd year) to No. 3 Party. ( do. )

20. Recess Work.—The progress

of fair-mnapping was retarded

owing to the special drawing which had to be undertaken by this Circle
on s number of the N.W. Frontier sheets in connection with additional
surveys dome recently on those sheets by the Wuziristin Survey Party,
and by special mapping connected with East Persia.

The fair-mapping of the following sheete of the
previous season’s survey remained for completion on 30th September
1920 :—

current and

Sheets on the 1l-inch scale 21
Sheets on the 2-inch scale . 18
Sheets on the }-inch scale ... o 2
Town guide Maps e e 2

21. Record Section.—This section has been formed for the prepara-
tion of triangulation data and charts for publication of the triangulation
pamphlets. It slso deals with the custody and issue of triangulation and
traverse records, printed maps, office copies of printed maps, original
plane-table sections and office forms &e. '

23. Particulars of special work done by Nos. 1, 2, 3, 22 and the
Sind-Bagar Parties will be found on pages 18, 42 and 43.

SOUTHERN CIRCLE (vide Index map No. 1),

23. No. 5 Party.—This party surveyed an area of 3,027 square miles
on the'scale of 1inch =1 mile in the Chhindwara, Seoni, Narhsinghpur
snd Balaghat districts of the Central Provinces. The country consisted
of jungle-clad hills and well-wooded cultivated plains.

24. No. 6 Party.—This party surveyed an ares of 4,131 square
miles on different scales in the Bijipur and Dharwar districts of Bombay,
the Bellary district of Madras and the Raichir, Mahbidbnagar and
Atrif-i-balda districts of Hyderabad (Deccan), and triangulated an area
of 60 square miles in the Atraf-i-balda districts of Hyderibiad, (Deccan).
The country surveyed is mostly undulating and cultivated, except the
wooded hills of the forest areas,

25. No. 7 Party.—This party did not take the field during the
yoar, but remained in Bangalore engaged on half-inch mapping and
the preparation of triangulation pamphlets and charta from materials
supplied by this and other parties of the Southern Circle. ‘
" 28, No, 8 Party.—This party surveyed an sarea of 4,673 square
miles on the scale of 1 inch=1 mile in the Tinnevelly and Ramnad
districts of Madras. The area surveyed comprised undulating plaine, highly
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cultivated and thickly dotted with tanks and scattered huts and villages.
In the coastal tracts there were numerous patches and belts of
palmyra palms, which were a marked festure of the country.

27. Training Section.—After & preliminary course of instruction
in the vicinity of Bangalore in plane-tabling for about a month and a
balf, 20 pupil snrveyors were given instruction in field surveyr om the
scale of 1} inches = 1 mile in the Anantapur district of Madme
about 100 miles north of Bangalore. At the «close of the
field season in April 1920 six of these pupils were sufficiently
advanced to be transferred to parties in recess and seven more,
after further training in No. 4 Drawing Office, were sent to -parties
in August to nesist in the drawing ef fair maps. Of the remaining
seven two were discharged and five were considered likely to be
efficient detail surveyors after further training im field work during next
fleld season. The training of eight probationers for the Upper Suber-
dinate Service was taken up in May 1920 but at the close of the survey
year only three of these were considered suitable for final retention and
the remainder were permitted to resign their appointments.

28. Recess Work,—The fair maps of the whole arew surveyed
this year, with the exception of 4 half-inch sheets of No. 6 Party,
have been completed. These shests will be finished long before the
next recess season, as that party is not taking the field during
1920-21. Half-inch mapping from published modern one-inch sheets
and quarter-inch mapping are dealt with on page 39.

29, The report on the survey of cantonments and military
stations undertaken by No. 20 Party appears on pages 15 and 19.

EASTERN CIRCLE (videIndex mep No. I)

30. No. & Party.—This party surveyed an area of 2,344 square
miles. on the scales of 1} inches and 1 inch—1 nmile in the
veighbourhood of Caleutta, work falling in districts Nadia, Jessors,
Khulna, Twenty-four Parganas, Hooghly and Howrah.

The country surveyed, being in the plains of Bengal, is absolutely
flat and covered with marshes, bils and tanks; it is densely populated
and the villages are large and well wooded ; . the country immediately
round Calcutta and along both banks of the Hooghly is congested
with buildings and factories. ’

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

Towards the south work reached the Sunderbans area, where the
tountry is eut up with tidal rivers and ereeks.

31. No. 10 Party.—This party surveyed a total area of 3,239
square miles on the scales of 1 inch and 4 inch =1 mile, in the
Myitkyind, Putso and Upper Chindwin districts and unadministered:
territory of Upper Burma. In Myitkyind and Upper Chindwin districts,
the ares surveyed consisted mostly of bhills covered with dense forest
g'nowth,. ranging in altitude from 700 feet in the valley of the Uyu
mver to 11,000 fest above mean sew level om the Kumon Bum IAnge.
In Putao district the area compmsed a portion of the drainage aof

the Mali Hka and 'Nmai Hka rivers aand Tanged i altitude from
LO00 fleet to 19,000 foet,
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A camp of three swrveyors, ender an Upper Subordinate officer,
remsined in Putaoc distriet during the summer to complete the detail
gurvey of that portion of the district usually under emow in the
winter.

32. No. I1 Party.—Survey operations were continned in Lower
Burma, in the Mergui district where 1,831 square miles were surveyed en
the scale of I inch = 1 mile, and 1,629 square miles were triangulated
in advance for detail survey.

The party also surveyed, for military requirements, 103 square miles
of country in the Hanthawaddy district, on the scale of 3 inches = 1 mile
( Vide page 44). ~
- A surveyor was also deputed to secompany the Assistant Superintendent,
North Hsenwi, Northern Shan Stotes, for the demarcation and resurvey
of a portion of the Burma-China boundary in the Kokang district, ( Vide
page 44). ..

The country surveyed in the Mergui distriet compriges the upper
reaches of the Ngawun stream hitherto ferra incogwita, Kesseraing island,
and the lower basin of the Lenys river. The inland portion comsists of
intricate hills: rising to 4,000 feet in elevation at the main watershed.
Both bills and valleys are densely wooded. Towarde the sea coast the
gountry i8 cut up by numerous oreeks and fringed with mangrove
SWamps,

33. No. 12 Party.—This party surveyed an area of 1,967 square
miles on the scales of 2 inches, 1 inch and 4 inch =1 mile, in the
distriots of Lakhimpur, Balipira Frontier Tract, Khasi and Jaintia Hills,
Sylhet, Cachar and Nowgong. An area of 1,801 square miles of trian-
gulation and 232 linear miles of traversing, covering an area of 173
gquare wmiles, was carried out in the districts of Khasi and Jaintia Hills,
Sylhet, Cachar, Nowgong and Naga Hills in advance of detail survey.

The area surveyed in the districts of Lakhimpur and Sylhet was
flat country partly covered with dense jungle and partly cultivated. The
remaining districts consisted of partly open and partly densely wooded
hills rising to azbout 6,000 feet.

34. No. 21 (Burma Forest) Party.—Particulare of work done
by this party will be found on page 17.

The area, over which operations extended, is hilly with forest growth
of varying density.

35. Recess Work.—Only 1 one-inch sheet out of 31 one-inch and
half-inch sheets surveyed during the year under report, was received in
the circle drawing office for publication up to 3Uth September 1920. Mot of
the remmining sheets will be Fair-mapped by the parties before the close
of thig recess season.

The fair-mapping of 2 half-inch sheets of seasom 1917-18 and 5 omne-
inch and 2 hali-inch sheets of sexson 1914-19 was in arrears on 30th
September 1920.
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T II.—FOREST SURVEYS.

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

NORTHERN CIRCLE.

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

In the North Garhwdl Forest Division veo 280 square miles.
South " " . e 480, -
East Almora " ” T e 220, "
Ranikhet " ” .. 88 "

In addition detail surveys on the scale of 2 inches =1 mile were carried
out as follows. -
In the Nuiné Tal Forest Division ... 36 square miles,

Cﬂ'nt'ral Al‘r.'w'rd ” " e 248 T} "
Eoast Almord " " ... BY " "
Ranikhet " ' .. 135, "

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

SOUTHERN CIRCLE.:

38. Madras. Southern Forest Circle.—In the “Tinnevelly
Forest Division 1'8 and 1'1 equare miles were surveyed on the 2-inch scale
of the Milavittan, and Valliyir and Extension Reserved Forests
respectively.

EASTERN CIRCLE.

39. Assam. Western Forest Circle.—In the Cachar Forest
Division 133 square miles of the North Cachar and Barail Reserved
Forestse were surveyed on the scale of 2 ifiches = 1 mile, and 27°2 miles
of boundaries were traversed of these Reserves including that of Krungmin.
In the Khast and Jaintia Hills Forest Division, 62 square miles of
Blocks I and II of the Narpub Reserved Forest were surveyed omn the
scale of 2 inches = 1 mile, and 338 miles of their boundaries were
traversed. -

Eastern Forest Circle.—In the.!Lakhimpur Forest Division 80
square miles of the Dulong, Kakoi and Rangd Reserved Forests were
surveyed on the scale of 2inches = 1 Imile, and 608 miles of the
boundaries of the two latter Reserves were traversed. In the Nowgong
Forest Division 214 miles of the boundaries of Rangkhang, Habaipur and
Barpani Reserved Forests were traversed, and an area of 13 square miles

of the lnst named Reserve was surveyed on the scale of 2 inches =
1 mile. '
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40. Burma. Tenasserim Forest Circle.—In the Tenasserim
Forest Division an aren of 281 square miles of the Ngawun Chaung
Reserve was surveyed on the scsle of 1inch=1 mile. *

No. 21 Party.—Burma. Northern Forest Circle.—In the
Katha Forest Division, 61 miles of the boundary and 16'8 wmiles of
interior lines of the Mezabya Reserve were traversed as a preliminary to
future detail survey. In the Mansi Forest Division, 14 miles of | the
boundary and 7'5 miles of interior lines of the Mode and Hwelit Reserves
were traversed, and in addition an area of 84'7 square miles was surveyed
on the 4-inch scale of the whole of the Reserve of Nansiaung and three
Extension Blocks and parts of Chaunggyibya and Mode.

Southern Forest Circle.-In the Meiltila and Southern Shan
States Forest Divisions areas of 704 and 12 square miles were surveyed
on the 2-inch secale respectively of the following Reserves :—Myittha,
Pyinyaung, Yebokson East and West Blocks, which were completed, and
Magwe of which only a portion was surveyed. Traverses of 1498 miles
of the forest boundaries and 13'8 linear miles of interior lines were
carried out in the Reserve of Yupadaung of the former division and in
Magwe, Wetpyuye and Kalaw Reserves of the latter division.
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[IIL.—CANTONMENT AND LARGE-SCALE SURVEYS.

41, No. 1 Party.—An area of 247 square miles of Lahore
City and environs was surveyed on the ecale of 12 inches to a mile
from new saerial mosaice prepared by the party; 109 square miles of
Ferozepore City and environs were also surveyed on scales of 16 inches
and- 6 inches =1 mile from similar aerial mosaics. Details of the
Mussoorie survey will be found on page 42.

42. No. 2 Party.—The fair drawing of the “Town Guide” and
# Environs” maps of Agra, Allashabad, Benares and Cawnpore has been
completed and the maps submitted for publieation.

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

43. No. 8 Party.—(Simla Survey Detachment)—This detachment
gurveyed an area of 1,270 acres on the scule of 220 feet =1 inch, completing
the area required for the Simla extension scheme. The area surveyed
was mapped in 10 sheets by No. 3 Drawing Office, the mapping of &
sheets of the previous season’s survey being completed by the detachment.

44, No. 20 Party.—During the yesar under report the party com-
pleted the survey of the cantonments and military lands of Secunderabad
and Bolarum, St. Thomas's Mount, Pallavaram, Fort St. George, Poonamaliee,
Cannanore and Velichi military district land, on the 16-inches to a mile
scale, and the revision of surveys, executed in 1908-09 of the bazars
of Secunderabid and Bolirum on the scale of 50 feot to one ineh.

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

The traversing and friangulation of Wellington, Fort St. George and
military district lands, Pallivaram, Velichi military district land, Poona-
nallee, Cannanore for 16 and 64-inch surveys and the General, Shille
and Halsar bizirs of Bangalore have been completed.

Levelling of 575 linear miles was undertaken in cantonments on
which to buse the traverse heights at a cost-rate of Rs. 507 per
linear mile.

The fair mapping of the following cantonments and military lands
‘have bLeen completed during the year :—Aurangibad, Hosir, Ahmadnagar,
Jhinsi, Manora and Bellary. '

49 wsheets have been fair mapped and submitted to press and 90
are at diflerent stages of completion.

The out-turn on the 16-inches to a mile scale of original survey
was 14,449 acres and of revision survey 1,925 acres, and that on
the G4-inches to 8 mile scale was 441 acres; 57 plans of 943 acres
of the Secunderibad and Bolarum bazars on the scale 50 feet to 1-inch,
originally surveyed in 1908-09, were also revised.

The cost-rate of original detail survey on the scale of 16-inches to.
» mile was Rs. 1'7 per acre and the average daily out-turn per surveyor
112 acres; the cost-rate of revision survey on this scale was Rs. 0-9
per ucre, and the average daily out-turn per surveyor 27-50 acres, the
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corresponding figures for survey on the scale of 64 inches to a mile being
Re. 19-6 per acre and 1'03 acres per surveyor respectively.

The testing in linear miles per square mile of survey on the 16 and
64-inch scales is 3'6 and 13'4 respectively, and 10 linear miles per square
mile for the 50-foot revision.

The cost-rate of revision survey of 57 plans of Secunderibad and
Bolarum bazars comprising an area of 943 acres on the scale of 50 feet
to an inch was Rs. 73 per acre; the average daily ocut-turn of revision
per surveyor was 2'3 acres.

The cost-rate of triangulation and traversing for all scales of survey
was Rs. 018 per acre, the daily out-turn per traverser being 9 stations
and 0-8 linear miles, the number of stations being 13 to a linear mile.

The daily out-turn of traversing for the 30 feet to the inch original
survey of biziars in Bangalors was 15 stations and 0'4¥ linear miles; the
number of stations being 31 to a linear mile..

The total area fair-mapped was 12,988 acres on the 16-inch scale and
164 acres on the 64-inch scale, and corrections and additions to 77 plans
of 1,226 acres on the scale of 50 feet to the inch were completed.

The cost-rate of fair-mapping .on the 16-inch scale was Re. 06
per acre, that for the 64-inch scale being Rs. 50 per acre.

The cost-rate of correcting 77 fair sheets on the 50-foot scale
of surveys executed in 1908-09 of the Secunderabad and Bolarum
bazars was Rs. 33 per acre. '

Alphabetical List of Cantonments and Military Stations surveyed and
published in.modern style, on the scale of 16 and 64 inches =1 mile,
up to the end of 1919-20,

{1} Agar Cantonment and Bazar, (22) Kamptee Cantonment and Bz,
(2} Bakloh do. (28) Landour do.
() Balan (Dalhousie) Cantonment. (24) Meorut do. and Biizfe,
(4) Bannu Cantonment. (25) Nasirabad do. . do.
(6) Chaman do. (26) Nimach do. do.
(8) Chitral Station. (27) Peshiwar do. do.
{7) Debra Diin Cantonment. (28) Quetta do.
(8) Delhi New Contonment do.. (29) Quetta Fort.
{9 Deoli Cantonment do. (80) Quetta Civil Station,
(10} Drazinda Out Fost. {81) Rajkot Cantonmont.
(11) Drosh Cantonment. (82) Rawalpindi do. R
(12) ZLrinpura do. do. (88) Babéranpur Bomount Depot.
(18) Ghairat Station. (84) Senawar  Cantonment.
(14) Guna Cantonment do. (85) Saugor do.
(15) Hangm do. (80) Bialkot. do.
(16) Hapur {Babiigarh) Remount Depbt. {87) Simla Indian Infantry Lines.
(17) Jandola Out Post. (88) Sitabaldi  Fort (Nigpur),
(18) Jatta do. (89) Thal Cantonmont,
(19) Jhelum Cantonment and Bazar. (40) Thath Cainp area.
{20) Jullundur do. do. (41) Topa Cantonmmont.

(21) Ealka do. '42) Zim Out Post.
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IV.—THE TRIGONOMETRICAL
GEODETIC OPERATIONS.

45. No. 13 Party.—Astronomical.—No latitude
The personnel of this party

operations
were carried out during the year under report.
was employed at the Head Quarters Office of the Trigonometrical
Survey for the greater part of the year but during February snd March
1920 was employed on aeroplane survey at Agra and surrounding area,
vide page 12. . o

48. No. 14 Party.—~Pendulum.—No pendulum operations were -
carried out during the year under report and the personnel of this
party was reduced to a minimum and employed in miscellaneous work.

47, No. 15 Party.—Triangulation.—The party did not take
the field during field season 1918-20.

48. No. 18 Party.—Tidal Operations.—During the year under
report tidal registrations were carried out by means of self-registering
tide-gauges at the stations given in the following list :—

Date of Date of Number of
Stations. comimencement closing of years of REMARES.
of observations. | observations. | observations.
1. Aden 1879 . | Stil working *41 N
. 1868 ves 1886 18 With a ewall
2. Kaxl-ﬁ,ohx 101881 o | Btill working| 89 }52 tide-gauge.
8. Bombay({Apollo Bandar) | 1878 "o 42
4. Bombay (Prince's Dock) | 1888 " 82
1880 1890 10.
8. Madras Restarted 1895 | Still working | 25 }35
8. Kidderpore 1881 " 89 |
7. Rangoon 1880 " 40
. 1880 1886 ]
8. Moulmein Restarted 1009 | Still working | 11 }17
9. Port Blair 1880 " 40
In addition to the above, the actual records of high and low

water at Bhaunagar, Chittagong and Akyab were obtained from tide-pole
readings taken during daylight by the Port Officers conceraed.

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

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

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

whole, been carried out satisfactorily and will be continued during
cowing year. )

the
the

The above observatories were all inspected during the year under
report, and, in addition, the proposed site for a tidal observatory at Tavoy
was also inspected. This was found to be unsuitable, and as no other
suitable site was located, the yuestion of a tidal observatory at Tavoy is
being held in abeyance by the Burma (iovernment.
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49. The following table shows the annual and decadal percentages
of errors in the predicted times and heights of high and low wn.terhat
the 9 stations where observationus 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. Ix HEIGHT. g ' Ix TIME. I HEIGRT.
3 T —
Yonr. | % | Within | Within g | Wjthin o | Within | Within | Within
— . . i - . . of 1nean
g 1:3 321:‘1::5:5 inches of | range at 5 106 minutes | 8 inches of range at
8 -| mctusls, i o g, of actuals. | nctuala, -
__g L : SPI1ES, _E I Pl‘lllﬂs.
za W —L.w, H.oWw —T.WwW., ! 1w -1 w, Zg I AW —T1.%W. HW.—i.W, I{ wi—:w‘ﬁ
1910 6| 81 83 94 088 95 96 3| 57 52 63 .71 89 D4
1611 6| 84 84 98 99 97 98 3| 65 51 68 86 90 90
1012 6| B2 82 97 98 97 08 4| 70 58 74 82 94 91
1913 6 83 82 97 97 98 09 4 68 b6 70 58 94 88
1914 6 77 79 98 87 98 98 3 75 87 71 55 g2 B4
1915 6 82 82 98 98 96 96 | 3| 76 68 78 67 94 ©2
1916 6] 81 82 96 97 96 99 3, 81 88 78 62 98 87
1917 6| 95 72 96 98 g6 o7 | 3 .79 @5 80 84 92 88
1918 6 ] 83 82 a7 o7 97 98 3 76 68 66 65 90 89
1919 6 78 75 96 97 g7 98 3 T4 65 70 69 95 92
Averape of '
tenyears | ... | 81 80 |87 9 | 97 9 |..[ 72 61|70 6 | % 9%
|

50. No. 17 Party.—Levelling.—Two double detachments were

employed during the past season on the levelling operations mentioned
below :— A

(a) & (b).—In the Punjab.

Rovision of the line from Ferozepore wvid Moga and Jagraon to
Ludliina along the Ludhidna-Ferozepore road. (Part of line 61).

New line from Amritsar vid Jullundur and Phillaur to Ludhiane
along the Grand Trunk road. {(New line 56 F). This is part of line
137 of the New Level Net.

(¢) & (d).—In the Sind-Sigar Doab.
New line from Shiahpur T.S. vid Leish and Khairiwila to Shorkot

Road railway station.
New line from EKhairiwila vid Jandanwila to near Wianbhachran railway

station.
(e) & (f).—In Assam and Bengal.

Revision of the line from Silchar vid Karimganj to Comilla (Line
77 H and part of 77 I').
(7).—In the U. P,

Revision of the section Bareilly to Lucknow (Part of line 64).
Lines (a) and (b) were undertaken owing to loss of bench-marks

on old lines and to ecomplete eircuits.
Lines . (¢) and (d) were new lines levelled at the request of the

Irrigation Department of the Punjab.
Lines (¢) and (f) were relevelled to ascertain whether any erustal

subsidence had taken place during the Srimangal earthquake of #th
July 1918 '
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Line (y) wus revised owing to ‘the loss of old bench-marks due
to time. .

The total out-turn was 358 miles of primary levelling of high
precision and 424 miles of secondary levelling of precision,

The bheights of 16 primary and 534 secondary bench-marks were
determined.

Very interesting results were obtained by the relevelment of the
Silchar-Comills line, which showed that definite subsidence had oeccurred
on one side of the geological fault in the earthquake area.

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

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

MAGNETIC SURVEY.

53. _NO. 18 Party.—Magnetic.—Since the magnetic elements
undergo very appreciable changes within a short space of time, it was
decided to take observations at the repeat stations at intervals of
every five years in order to obtain reliable values of the annual
changes; hence the repeut stations, which were observed at in 1914-15,
were visited again in 1919-20. Three detachments were employed in
completing the field season’s progrumme which comprised observations
to determine the declination, dip and horizontal force at the 75 repeat
stations in.India, Burma and Ceylon and at 5 new stations which were
selected this season and permanently marked, two being in Upper
Burma, one in Lower Burma, one in Bengal and one in Assam: these
5 extra stations were much needed for shaping the true course of the
lines of equal anoual change in these particular localities. Complete
sots of observations were also taken at the Dehra Din, Toungoo,'
Kodaikanal and Alibig observatories for the comparison of instruments.

Publication of the results of the Magnetic Survey to epoch.

It is regretted that the publication of the results of the magnetic
survey from 1901 to 1915 and reduced to the epoch 19090 , which was
promised last year, will not be available before the coming year. It
hae been econsidered advisable to revise the constants of all the
instruments ewployed, in order to obtain a more accurate determination
by utilizing the additional data derived in recent years. It has now,
therefore, been decided to recompute the results with greater refinement,
and, as observations have been taken this season at the repeat stations,
to include sll the recent observations and bring the publication up to
1st January 1920,

The reduction of the observations of the detail survey will next be
taken in hand and revised. The results of the disturbed areas will then
*be studied to ascertain whether these areas exhibit any prominent
magnetic features. It is doubtful, however, whether the investigation
of the latter results will reveal any definite sources of attraction as the
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observations in the disturbed areas are very conflicting and appear to.
show that the disturbances are of a purely local nature, depending
entirely upon the unequally magnetized rocks hidden close below the
ground surface.

The Magnetic elements at the observutories.—The cowputation snd
tabulation of the values of declination, dip, horizontal force and vertical
force for the three observatories (Dehra Din, Toungoo and Kodaikanal)
for the year 1919 have been completed: the mean values of these
elements derived from all days, excluding those of great disturbances,
are given in the table below i —

MEAN vALUES oF THE MagNETIC ELEMENTS AT OBSERVATORIES IN 1919

Latitude i Vertical
Observatory. Lon ;'&1 e Dip. Declination. H‘i.""ﬁ_t':_ml ;‘zl‘u’"
° ' " N ’ ° C. G 8 C. G 8
30 19 18N '
Dehra Dan { 1o E} N44 5¢8| E1 561 32062 32863
78 3 .
18 55 46 N
Toungoo ‘ ) N23 83| W0202 BHIG 16707
los 21 3 E}
10 13 50N
Kodaikanal . ‘ ) N & 336 W15 37753 03010
|7 21 4% E)




PART 3.—OFFICE WORK.
IL—HEAD QUARTER OFFICES.

MAP PUBLICATION OFFICE (vide Index maps at end).

53. Brief reports of the work carried out during the year under
review in the six offices administered by the Map Publication Office are
given in parss. 56 to 60, 67, 68 and 73.

Work under war conditions ceased shortly after the commencement
the requisitions by the Army for maps, &e., have
The demand for instruments has,

of the year;
largely diminished in consequence.
however, remained much above the normal.
54, No. 6 Drawing Office at Simla was
Superintendent, Map Publication, during the year.
55. The classes of maps for the publication of  which the Head

placed under the

Quarter Offices are responsible are as follows :—

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

(by Topographical maps on the scale of 4 inch =1 mile.

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

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

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

=32 miles).
(f) General maps on smaller scales.
(g) Special maps.

The progress made in the publication of each of these classos is
detailed helow :— e

fa) Topographical maps on the scale of 1 inch =1 mile.—
During the year 104 modern sheefs have been published. This is a
considerable increase on the number published during the previous yeoar.
at the end of this report shows the progress made
in the publication of the modern 1-inch public sheets, and the following
table gives the annual output of these sheets since the modern topo-

Index map No. 2

graphical surveys were begun :—

NUMBER oF 1-INCH SHEETS PUBLISHED.
Yenrs of Publieation. Northern Southern Eastern
Circle, Circle. Circle. Total.
1906-07 4 1 5
1907 -08 16 15 2 53
1908-09 35 39 68 142
14HIB-10 T 41 69 182
1910-11 51 39 26 115
1911-12 68 33 58 159
1912-13 104 60 a8 2292
1913-14 71 38 49 158
1914-15 a7 4% 9 154
10145-168 R 3] 50 204
191617 23 40 22 85
1917-18 . 18 12 13 . 43
1918-19 e 32 19 ] 57
1919-20 15 37 52 104
Totai Published 691 491 501 1,683
Probable number of 1-inch sheets B
which will not be published owing
to the aren eovered by them being
melwded in the programme for
aurvey and publivation onthe §-inch
senle . . 91t 564 473 1,948
Approxinmte nmwier renmining for
publiention . 550 974 1,063 2,587
Approxiwte number of puhllc 1-inch
sheets in India . 2,152 2,029 2,037 6,218

i one-inch sheet of those surveyed during 19156.-16
of thoso surveyed during 191617, 9 ope-inch shests of

4

one-inch sheota
those surveyed

during 1917.18 and 81 one-inch sheets of thoss surveyod during 191518,

remain to be published.
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- In addition to the above, preliminary editions (in colours) of 13 one-
lnch sheets, prepared from modern revenue surveys, have been published
during - the year pending their topographical revision. 11 “Village
boundary” editions of modern one-inch sheets have been published for
Local Governments.

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

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

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

NUMBER OF §-INCH SHEETS PUBLISHED,

Years of Publication. Drawn from Rurveved on
componens e i ” Total.
one-inch sheeta. half-inch scale.
1914-15 i 1
1915-18 . 21 4 25
1916-17 . . 50 i} 58
191%-18 ... 59 8 65
(12318190 - 26 4 30
1919-20 ... 31 8 39
Totala 187 20 216
Approximate number of half-inch

sheetg in Tndia . ... PP 1,830

In addifion to the above, a preliminary edition (in colours) of one
half-inch sheet prepared from old hslf-inch material, has been published
during the year.

3 ‘modern pﬂb]ic half-inch sheets have been reprinted during the year,

(¢) Topographical maps on the scale of { inch=1 mile.—
These mﬁps' are pfepared in “degree™ sheets which include 1° of latitude
and 1° of longitude, %.e., the area covered by 16 one-inch sheets, or 4
half-inch sheets. '

The productlon of these maps is still delayed owing to the more
urgent work on those of the half-inch scale.

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

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

NUMREER OF *“DEOREE" SHEETS PUBLISHED.
Years of Publication, Nurthern Sonthern Kastern Total
Circle. Circle. - Circle. otul.
R . )
1911-12 2 1 4 T
191213 4 1 1 5
1913-14 4 3 2 1)
1914-15 1 3 3 7
191a-16 s 1 4 5
141617 1 3 4
1¥17-18 4 . 4.
1ul4-18 3 ] 11
1919-20, C e 4 4 8
!
Totuls 15 12 as 60t
Anproximate nuber of * ‘degree sheets
’:I: Tudia R 170 140 140 450

® 7 ot these wers drawn in No. | Drawiay Ofttice,
4+ 20 of these ars proliniinary editions, baving been preparsd from surveys {on varions scales) prior

to 1905.
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7 preliminary sheets in colours from comparatively modern surveys
have been published and 11 are in hand. )

In addition to the above, 1 modern public quarter-inch sheet
has been reprinted during the year.

14 “degree” sheets have been 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 8 of such sheets
which were publishedl previously have been reprinted during the year.
These “provisional” degree sheets, including those in haund, now cover
the greater part of the ares of India for which modern degree”
sheets are not likely to be available for some time.

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

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

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

(f} General Maps on smaller scales.—The engraved plates of
all these maps have been corrected and brougut up to date as far as possible

during the yesr. )

(¢) Special maps.—The annual edition of the Railway Adminis-
tration map (on the scale of 1 inch = (4 miles) has been published during
the year; two provincial maps and the map of India and Adjacent
Countries (on the scale of 1 inch=64 miles) have been reprinted.

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

“Towan-guide” maps, on the scale 12 inches = 1 mile, of several
of the larger Indian cities are under preparation; the Calcutta-Howrah
“Town-guide” map (in 16 sheets) was completed during the year, also
the maps of Riwalpindi and Campbellpore. .

The maps Simla Mahasu (in 10 sheets) and Simla Mashobra (in 14
sheets) on the scale of 220 feet to 1 inch of the Simla extension
surveys have been published.

A map of Bombay City (in 12 sheets) was published on the scale
of 400 feet to 1 inch from reductions of the Bombay City Surveys of
1914-1918,

58. Mzap Record and Issue Office.—An Imperial Officer was
attached exclusively ‘to this office during the year. The work is being
placed aa far as possible on a commercial basis and considerable changes
in the routine methods have taken place.

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

The reduction in demand is due to the cessation of military opera-
tiona,



OFFICE WORE.—HEAD QUARTER OFFICES. "
The issues on cash payment still incrense steadily.
Issues.—From Map Recorp aND Issue Orrice, 1919-20.
ON CasH Pay-
ON Boox DEMIT | MENT (TO PRI l.i“l:‘;:;m’ .
{ro GOVERNXMENT | VATE INDIVI- ( ND TO l\'nA TOTAL,
OFFICIALS),  |DUALS AND Map| * 0::1?101;) A
AGENTS). )
YEAR,
Number Number Number Number
of Valu of Value of Value of Yalue
Printed Rs. Printed| Rs. | Printed| Ras. Printed Ra.
Copies. Cupics Copics. Qopies.
| Depart- | 108,027 | 59,290 ] 35,683 | 41,086 | 48,190 | 41,137 191,900 | 1,41,533
mental,
Extra- |1,165,8214 {1,07,533 | 101,288 | 14,362 | 28,854 | 9,702 | 1,293,966 [ 1,31,817
1919-201 | depurt-
mental.
l'I't:\tll.l ..[1,271,861 |1,66,823 136,971 | 55,468 | 77,044 | 50,869 | 1,485,868 | 3,73,160
1918-19 - i Total ... {2,227,0.0 | 3,87,085( 101,422 | 47,663 7,204 | 32,339 | 2,365,436 | 4,687,287
1917-18-| Totul .. | 793,810 |2,12,861} 39,183 | 35,795 48,530 | 39,382 83,5430 2,588,008




28 OFFICE WORE—HEAD QUARTER OFFICES.

Table IV.—Publications received in Map Record &
Issue Office, 1919-20.

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

NUMBER
OF DIFFERENT MAPS
OF EACTE OLASS Number of
RECELVED, umber o
Class of Maps. Scale. ) cqpm?1 Value.
- New Reprints printed.
Publica- | and New
tions. Editions.
DEPARTMENTAL.
GENERAL MAPS. Rs.
Maps of India e .| Various 4]  sm00] 8000
GEOGRAPHICAL MAPS,
Map of India vee | 1"=22 miles
Bouthern Asin Series ... 1:2,000,000 a2
Indin and Adjacent Countries Series 11,000,000 2 32 21,500 21,500
La-Carte Tuternationnle du Monde ]1:1,000,000 3 a0 800
TOPOGRAPHICAL MAPS.
Quarter-inch Modern .., ... [1"=4 miles| 1 1 2,000 2,000
Do. Prely.) ... ... [1"=4 miles| i 8,040 { - 9,210
Do. Provl,) ... ... [1"=4 miles 14 8 8,700 8,676
Half-inch Modern © e 1"=2 miles 39 3 - 21,990 22,496
Do.  (Prely.) .- [1'==2 miles 1 500 563
One-inch Modern .o [1=1 mile 104 94 115.953 115,309
Do, (Prely.) ... |I*=1 mile 13 6 8,515 8,893
0Old Stylo sheets - .. | Various 35 6.310 8,510
SPECIAL MAPS.
District Maps ... [1"=4 miles
Adtmmuhutmn Report Maps .. [t"=8 miles 4 173 65
Provineinl Maps ... | Various 2 1,150 1,386
Plana of Cities and Cantonments w.. | Vaurious 33 11 6,500 0,863
Index Maps ... | Various 3 38 45,900 1,738
Miscellaneous Maps ... | Various 12 - 22 8,473 8,244
Total 232 260 | 265,006 | 233,353
EXTRA-DEPARTMENTAL.
Maps ...| Various 133 43| 292,159 94,540
Plans and dmgramn ... | Various *95 | 10 | 147,413 16,865
IHustrations U 93 16 192.254 28,634
Mis.clluneous O at | 49 | se2.639 | 19,528
Total O 864 118 (1,194,465(1,69,567
Grand Total T 596 378 |1.459.471:3,92,920
B.—From the Trigonometrical Survey Office, Dehra Dun.
Various | ...... l 37 Vi 4,165 4,165
C.-LETTERPRESS.

1. Burvey of India General Report, 1918-19, Priee Es. 2 or 4s.



OFFICE WORE—HEAD QUARIER OFFICKS. 9.

57. No. 1 (Head Quarters) Drawing Office.—This office is
divided into six sections each under its own Bupervising officer,

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

(@) “La Carte Internationale du Monde au 1,000,000°". QOnpe sheet
has been sent to press, another is ready for the press
and patterns for the engrauving of four sheets are under
preparation,

(b) The Southern Asia Series, scale 1:2,000,000. Patterns for the
engraving of five sheets are at different stages of
completion. :

(¢) The most important *‘ miscellaneous’ :'nupa dealt with by this
section” have been the “Town-guide” map of Nowshera
which has been completed and sent to press, and the map
of the island of Bombay originally prepared in 12 sec-
tions by the Bombay City Survey which was rearranged
into 10 sections, and the sheets sent to press,

In addition to the above this section also prepared and sent
to press the following:—(i) index, on 1/5M &cale
showing surveys and publications of 1-inch phests (ii)
border specimen for l-inch, }-inch and }-inch sheets
and (4i1) the stump shaded originals of 3 one-inch shoets,
The preparation of o revised type table for topo-
graphical maps is also in hand. '

(2) The ““ One-Millionth " Section.—Is responsible for all maps of the
“India and Adjacent Countriea” Series on the 1: 1,000,000 scale,

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

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

(¢) The originals of ten shects have been corrected and eent to

i}

press for reprint.

(8) The Quarter-Inch Section.—This section deals with the fair
drawing of quarter-inch sheets, either as * Preliminary " editions or as
“ Provisional ” issues compiled muainly from surveys on different scales executed
prior {o 1905. ‘

{a) Nine “Preliminary ™ editions have been sent to press and
nine * Preliminary " and four * Provisional” sheets are
in hand.

() During tfe year under report the correction of 6 original
fair sheets for reprint was in hand, 3 have been sent
to press.

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

(¢) The fair sheets of 211 published sheets (170 modern and
41 old setyle) on the l-inch, }-inch and }-inch ecales
have been corrected and brought up to date and sent
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to press for reprint. In addition 15 fragmentary sheets
have been completed to edge from old material as far
as possible snd 5 sheets have been enlarged, corrected
and brought up to date, and sent to press for publication
in colours, '

(b) The fair sheets of 90 new one inch topographical sheets from
the different circles and drawing offices received for
publication have been scrutinised and corrected before
being sent to press. 7

(¢) Press order proof corrections have been inserted on the

_ original fuir sheets of 144 modern topographical sheets
after publication.

(¢#) The fair sheets of 32 special maps on various scales have
been . drawn for other government departments, etc.
and sent to press.

(5) The Ofice Copy Scetion.—Is wmainly employed in maintaining a
complete record of all additions and alterations to details on published
sheets for incorporation on future editions and reprints of the sheets.

. (¢) Additions and corrections have been entered on the existing
“office copies” of 2,808 published sheets; 482 “ office
copies”’ of newly published or reprinted sheets have also
been prepared during the year. '

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

(6) ZThe Examining Section.—Is responsible for the examination of
the sheets which are drawn by the other sections in the office and also for
the general scrutiny of a large number of sheets, fair drawn in other
circles and drawing offices, before publication. -

() 176 cases affecting 285 fair sheets have been dealt with by
this section during the year.

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

58. Engraving Office.—(1) Engraving Section. (a) As in the
previous year, most of the engravers have continued to be employed on
new or modernized editions of maps of the “India and Adjacent Countries”
Series, on the 1:1,000,000 scale. QOut of seven sheets taken up one has
been completed, another has been finished with the exception of the
contours, two others are nearing couipletion whilst the remaining three
are well advanced.

Of the “La Carte Internationale du Monde", scale 1:1,000,000, two
sheets have been completed and four new sheets projected.

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

(¢) The new map of India on the 1:4,000,000 scale is in abeyance
for the present.
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(¢) Perigdic corrections have been carried out on the pluates of
all the general maps of India on various scales as also on index
charts. The new index chart on the 1:6,000,000 scale for the Annual
Report (two plates) has been completed. Miscellaneous work is mostly
extra-departmental and includes a plate for the Viceroy's certiticate
printed on vellum for Territorial units serving in India, also six plates
of specimens of lettering for apprentice draftsmen, the engraving of various
kinds of scales required for the Army, and of titles on a cousiderable
‘number of photogravure plates. Several old plates have also heen
repaired, )

(2) Printing Section—29,040 impressions were pulled during the
year compared with 25,544 during the previous year on the same number
of machines. Most of these impressions were extra-departmental orders
and consisted of 9,430 photogravure prints, 10,041 scales and 8,463
miscellaneous prints - on parchment and vellum for the Army Depart-
ment. Printing on parchment and vellumm from plates is a particularly
difficult work requiring special care and skill and this year there was
8 larger order than usual for such prints. Height indicator card scales
pulled from copper plates have been printed on both sides of the card-
board; this is the first time that this has been attempted.

- 151 plates were dealt with in the Steel-facing section.

59. Photo.-Litho., Office.—The Litho. out-turn is somewhat smaller
than those of the 3 previous years, there having been a considerable
decrease in urgent reprinting orders for the Army since the peace terms
have been signed. The output therefore has gone back to normal

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

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

New processes have been evolved whereby one
added to a helio plate by exposuré in the printing frame instead of by
traneferring in a hand press; layer plates are now made without using a
camers, the layer original being prepared on glass instead of on paper.

The following tables briefly summarize the record of the Office

or more tints can be

for the past 3 years:—

TABLE A.
1 2 3 4 5 | 8
_ B NUMBER OF MAPB PHRINTED. -
Cost of 'Vtalue Oft : . !
Year. office. out-turn o Depart- Other than |y
cost-rates. mental. Depurtmental. | :
Rs. Bs. ‘
1917-13 2,08,784 - '4,34,124 Bi: 3.812 4,62¢
1918-19 2,31,218 4,541,243 G375 4,203 4,840
1919-20 2,20,643 4,19.638 788 3,118 | 3.904
TABLE B.
1 2 | 4 | 5 6 | 7
Number of Number of | Numberof TyrE BECTION OUT-TURN.
Yea impreasions balf-tone line-block - —- -
T pnlled in ipressions impressions | Pagea oritems;  Copics Liupressions
Litho. Branch. pulled. yulled. published. printed. pulled.
1917-14 | 4,796,813 | 224,903 1,193,418 7436 | 042,811 | 1,677,147
1918-19 4,248,913 183,413 1,151,678 5,577 1,233,211 | 1,520,380
1919-20] 3,013,822 122,522 727.256 4,656 | 1,564,652 | 2,742.584




82 OFFICE WORK.—HEAD QUARYER OFFICES.

TABLE C.
PHOTQ. BRANCH.

‘ 1917-18. 1918-19, 1919-20.
Negatives 5,500 4,190 6,658
Zine Plates . . . 8,426 7,227 9,161
Half-tona blocks

. 380 a4 544

Line blocka J

60, Mathematical Instrument Office.—During the year from
lst April 1919 to. 31st March 1820, there was a decrease in the
demands made on this office (vide item 1 in para. 2), as well as in the
value of work done (vide item 6 in para. 2), and there was respectively
a profit of Rs. 71,833 and Rs. 20,109 against a profit of Rs. 1,21,573
and Re. 39,762 in 1918-19. v :

2. Below are given the usual comparative figures for the last 3

yoars i—
1917-18. 1918-19, 1919-20.
. ) Rs. s, Rs.

1. Total issues to Public Offices as shown in the 8,88,658 . 7.64,795 5,564,959
Profit und Loss statements of stores. .

2. Value of repsirs to instruments received for 53,133 50,904 48,002
repairs and returned in serviceable condition. :

3. Value of instruments received from Government 85,200 1,33,730 51,503
Officers when no longer required.,

4. Book value of the stoeck of instruments, &c., in| 3,92, 268 4,22 818 4.06,059
Serviceable Stores.

3. DBook value of the stock of instruments, &e., in | 1,04,394 1,10,65¢ | 79,057
Repairable Stores,

6. Total value of work done in the Workshop . 341,607 | 435028 3.67,343

7. Value of instruments manufactured in the Work- 1,685,737 2,17,342 1.95,907
shop for SBerviceable Stores.

4. Value of instrumenta purchased locally 4,30,336 2,72,402 70,276

8 Value of instruments and materials obtnined from 66,380 67,174 1,567,694
England through the Director General of Storea. .

10. Average No. of employees and their pay ...| No. 30+ No. 536 No. 699

Rs. 1,33,719; le 1,63,759/|Ra. 1,28,770

3. During the year the stock of all the three stores (the Service-
able, the Repairable and the Material Stores), was twice taken, and the
discrepancies noticed have been adjusted.
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* IL.—DEHRA DUN OFFICES.
TRIGONOMETRICAL SURVEY OFFICE.

61. Computing Office.—A large amount of computation was
done both on departmentul and non-departmental requisitions. The
adjustments of Mawkuwi and Mong Hsat series, Kashmir series and Russian
triangulation have been taken in hand. Great progress has been
made in rewmodelling compntation forms und adapting them to paper
of foolscap size. ‘

In view of the enormous mass of minor triaﬁngulation requiring adjust-
ment, 2 method shorter than that used in geodetic triangulation must
be devised im order to make the work of adjustment practicable.
Considerable progress has already been made in finding a shorter method
leading to consistent results, N

Dr. Hunter also prepared a long note on the specifications of
microscope theodolites, in view of certain developments in glass graticules
and other details. This has been sent to the Director General of
Stores, India Office, by whom it was called for. )

165 requisitions for data from departmental and non-departmental
officials were complied with,

32 Triangulation pamphlets were published and issued during the
year. !

_ Type Printing Section.—The following publications were printed
during the year:— '
Records of the Survey of India. Vol. XIV, 1818-19.
Departmental Paper No. 9.
Triangulation pamphlets covering 79 degree shests.
Levelling pamphlets, 44, 63 and addenda to levelling pamphlete 68, 72 and 78
Auxiliary Tables, Part I (reprint).
Hand Book of Levelling.
Catalogue of Library books.
Topo. Hand Book, Chapter 11
Air Photo. Surveying.
Waziristan Report. _
Observatories.—Meteorological observations were continued as usual,

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

Preservation of Trigonometrical Stations.—571 etations were repaired
by the distriet officers at a cost of Re. 3,118 Out of 359 districts from
which reports were due, 15 failed to make returns. 9 districts of the
Hyderabad State have not submitted annual weturne although reminders

—
A R

were sent.

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

(1) The Triwngulation Chart and Cuntonment Section.—Deals with
the fair drawing of triangulation, levelling and index charts, and the
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publication, reprint and correction of cantonment plans. In addition to the
ordinary work of this section 15 miscellaneous sheets. and charts were
fair drawn, proved and finally sent to press and 58 sheets were hand
coloured.

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

(3) The Stein Section.—Deals with the fair mapping of Sir Aurel
Stein’s explorations in Chinese Turkistin and Kansu in 1900-01, 18506-08
and 1913-15. Out of 12 sheets shown in hand last year, 8 sheets were
completed and sent to press during the year leaving 4 sheets in hand,
which are under scrutiny by Sir Aurel Stein. Of the sheets sent to press
for publication 14 sheets are still in the colour proof stage.

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

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

(6) The Ezamining- Section.—Examines the majority of the
important sheets drawn in this office and instructs the pupil draftsmen
in drawing, hand printing and in the use of drawing instruments. 72
sheets on various scnles were examined and disposed of and a number
of specimens of drawing and rapid style hand prmt.mg was prepared
by this section dufing the year.

(7Y The Map Record Sectiom. —Deals with the storage of originals
and office copies &ec., of. cantonment plans, triangulation and other
charts and Geographical maps, and keepa a small stock of all maps
published by the department for occasional issue to the public and for
departmental use; also deals with the despatch of all sheets printed
in Dehra Dun and with all correspondence.
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The following is the summary of the work of the office during the

year 1919- 20.—

Balance Balanve
hof Sheet;d 8heets | of sheota
sheeta |receiv sent to | in hand
: Claau of maps. Beale. on lst in presain| on lst RExaRs.
Ootober|1918-20.11919-20. ] Qctober
1919. 1920.
Triangulation charts ... ... 18 27 34 11 *Proved  and
fineily eent to
. presas.

Levelling charts scale 1'==18| ...... | ...... 5 1 1 t Do.
miles,

Index c¢harts to illustrate| ...... | ...... 4 41 et Do.
reporta.

Cantonment plans for gorrec- | ...... 52 199 1984 53 §Corrections
tion. carried out in

both originals
and offios
copies  and
stored.

Cantonment plans for publica-} ...... | ...... 127 689 50 T Proved and
tion. finally sent to

press.

Colour guides ... .| ... 10 498 &8 150 Includes colour-

ing uf canton-
. went plans.
GEOGRAPHICAL
" MAPS.

Scale 1/M Fair sheets ... | ...... 9 | ... 8 1

Soale 1/M Rough compilation | ... 5 5 | ... 10

Scale 1/24M Fair sheets | ... 4 + |

Scale 1/2M Rough com- 1 2 | ... 3 For . engraved
pilation. edition.

Sir Aurel Stein's explorations | ... 12 | ... N 4 Of the sheats
in Chinese Turkistdn and : sent to press
Kansu in 1900-01, 1906—08 pr(-vlm.mly 14
and 1913—15, for publica- - arée in the
tion on 2/M acale. colour proof

stuge.
...... 4 12 4 12

Half-inch sheets e
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Photo.-Zinco. Section.—During the year 1919-20, the work undertaken

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

In the year under report, the Vandyke section placed at the disposal
of the Superintendent Northern Circle, has since returned to Dehra Din
as the Waziristin Survey Puarty was disbanded. A detachment.of 4 men
(2 litho-draftsinen, 1 photographer and 1 helio-printer) was sent to Bagldid,
in order to re-inforce the Mesopotamiasn Survey Party.

The following table shows the work done in the Ilast three

years i—
No. of Chocolate
Yeurs. } No. of Subjects, | No, of Negatives.| No. of Pulls, and Cyrnotype
] ¢ " prints.
1917-18 - ! 1,130 1,719 345,776 127
1918-19 . 1,193 1,475 276,276 229
1919-20 o 1,414 2.087 - 316,114 662

63. Forest Map Office.—The class of work entrusted to the
four technical sections of this oilice has been described in a previous
report; the distribution of work has been continued on the same
lines, and the progress made during the year is described below :—

(1) The Drawing Section.—The progress of this section is shown

in the table below:—

o In hand on fue;;ig"‘:ge Drawn a0d| 1 pand on | Published | Total number
ass of map. | 1et October . . | 80th Septem-} during the of copies
1919. 193;“’9{{;0‘ &“ggi’;ﬁ_‘;& ber 1920, | year 1919-20,)  printed.
(e) 59 590 | e 55
(» 68 17 48 32 38
{c) 17 18 4 8
{d) 14 15 21 8 88 21,823
(o) T 18 1B | . e 7
#3] 86 59 To27 68 25
{gi 1 29 - 24 ' 6 42
ToraLy... | ~181 192 205 1i8 ‘911

{a) Roprints of Forest maps on various scales,

{b) Forest editions, on the acale of 2 inohes = 1 mile, of modern ¢ne-inoh maps.
(¢) Maps of Forest Circles and Divisions,

(d) Mups to illustrate working plans, &e.

{(eY Maps snd dingrams to acoompany Administration Reports.

(f) Forest maps from spocinl surveys, mostly on the scale of 4 inches = 1 mile.
(g) I[ndex and miscellaneous maps.
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(2) The lLorifolio Sectivn.—Office copies of 185 waps and colour
specimen of 49 waps were prepared, corrections on 191 sheets wers
completed, and 2,597 sheets were coloured by hand for issue. Al
arrears regavding office copy corrections to be made from Notifieations
received to date have now heen worked off.

(38} The Map Record Section.—The number of maps, diagrams and
other records, rcceived for storage was 21,626, and 17,948 maps, &ec.,
valued at Rs. 17,403 were issued. Sales by book-transfer to Government
departments amounted to Rs. 9,159 for 13,930 maps, &c., these figures
show an increase of 5,940 maps and Rs. 1,907 over thoss for lust year,
Cash sales to the public amounted to Rse. 38,725 for 1,745 maps,
an increase of Rs. 415 over the amount realised the previous year.

(4) The Book-Binding Section.—The section dealt with 852 volumes
for the Forest Research Institute and 76 wvolumes for the library ‘of
the Trigonownetrical Survey, the value renlized being Rs. 1,013, an in-
crease of 103 volumes and Re. 312 over the figures for last year. In
addition 412 envelopes were made for Height Indicator cards and the cost
viz. Rs. 171 realized by book-transfer; 2,675 maps of various sizes were
mounted on cloth for issue.
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III.—CIRCLE AND LOCAL DRAWING OFFICES.

.

64. No. 3 Drawing Office (Northern Circle).—During the year
5 two-inch sheets out of 21 and 19 one-inch sheets out of 40 previously
surveyed, were fair-mapped hy parties and have been submitied for publica-
tion. In addition to these 5 one-inch sheets were redrawn and 3 one-inch
gheets were brought up to date and completed to margin in the Circle
drawing office and submitted for publication. '

Half-inch sheets compiled from modern one-tnch and old style haif-
inch mups.—26 half-inch sheets, 25 of which were drawn in the Circle
drawing office, have been submitted for publication during the year.

Modern material available—There are 83 half-inch sheet areas of
which the component one-inch sheets have been published; of these the
fair-mapping of 24 sheets is in hand. In addition to the above, there
are 9 half-inch sheet areas of which some of the component one-inch
sheets, though surveyed, have not been submitted for publication.

Quarter-inch sheets drawn from the published sheets of the modern
one-inch and half-inch maps (and old style maps).—During the year, 1
quarter-inch sheet was fair-mapped in the Circle drawing office and sub-
mitted for publication. The fair-mapping of 2 quarter-inch sheets is in
hand while that of 2 others is in abeyance.

Modern maferial available. —There are 24 quarter-inch sheet areas
of which the component one-inch or half-inch sheets have been published.

In addition there are 3 quarter-inch areas of which some of the
component one-inch eheets have not been submitted for publication,

Special maps—During the year 18 sheefts of the Simla Exiension
Survey, ecale 220 feet =1 inch; 16 sheets Mount Abu Survey, scale 1
"inch = 220 feet; 12 sheets Town Guide and Environs Maps Surveys scale.
12 inches and 4 ioches to a mile respectively; 2 sheets of the biennial
survey of Delhi and vicinity map, scale 4 inches =1 mile and 5 of the
Royal Artillery Practice Camp Maps, scale 3 inches = 1 mile, were
fair-mapped and submitted for publication.

Ifill-shaded sheets.—33 one-inch and half-inch sheets were stump
shaded and submitted for publication. -

Layer guides.—Nil.

Colour patierns and press order proofs.—Press order proofs and colour
patterns of 81 sheets were submitted for publication. In addition to
these the yellow and green colour patterns of 27 sheets and thg yellow colour
patterns of 18 sheets were specially prepared and submitted during the
year for future reprint purposes. :

Miscellaneous.—The traverse plots of 30 mauzas in 54 sheets, acale
16 and 32 inches = 1 mile, of the Gonda district were prepared and
the cost of preparation recovered from the Deputy Commissioner, Gonda.

For the purpose of reprint, the office copies of 197 one-inch sheets
were corrected, brought up to date and submitted for publication during-
the year.

The special village boundary editions of 11 one-inch sheets were prepared
in the Circle drawing office and submitted for publication during the year,

The fair sheets of 46 half-inch sheets were brought up to date and sub-
mitted for reprint during the year.
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65. No. 4 Drawing Office (Southern Circle).—During the
yesr, 25 one-inch sheets and 2 half-inch sheets which had been fair-mopped
by parties were finally examined and sent for publication. At the end of
the year every sheet, the survey of which had heen completed during
previous years, was submitted for publication,

Half-inch sheets compiled from modern one-inch maps.—2 sheots were
fair-mapped and submitted for publication, and 25 sheets which had been
fair-mapped by No. 7 Party were finally examined and submitted for pub-
lication. At the end of the year 11 sheets were in hand.

Modern material available—There are 11 half-inch sheet areas
completely surveyed on the one-inch scale but of which the component one-inch
sheets have not yet been submitted for publication. All half-inch sheets
of which all the component one-inch sheets have been so submitted have
either heen submitted for publication or are in hand.

Quarter-inch sheets compiled from modern one-inch and half-inch
sheets (and old style maps).—3 quarter-inch sheets were fair-mapped and
submitted for publication.

Modern wmaterial available—There are 9 quarter-inch sheet areas of
which all component half-inch sheets have been submitted for publication.
In addition there are 6 quarter-inch sheet areas completely surveyed but
of which the component half-inch sheets have not yet been submitted
for publication; of these the fair-mapping of 12 sheets is in hand.

Special maps.—Revised edition of the Ootacamund Hunt mup was
fair-mapped. Kapra and Rijankunti (Royal Artillery Practice Camp) maps
were finally examined and suhmitted for publieation. '

Hill-shaded sheets. —36 were prepared.

Layer guides.—Nil.

Colowr patterns.—Were prepared for Gl sheots. \

Triangulation charts.—6 were finally examined and submitted for-

publication.
Photo.-zinco. work.—Number of reproductions ... 160
. ,» enlargements 126
. ,, reductions 344
” . Vandyke plates prepared ... 187
" ,» printa pulled s 9,023

Miscellaneous.—58 plane-table sections of the South-West Persia Survey
Detachment were completed as regards headings, scale, &c.; of these 52 on
the }-inch scale were submitted to No. 6 Drawing Office for fair-mapping,
3 on the l-inch scale, 2 on the 4-inch scale and 1 on the 8-inch scale
will be fair-mapped in this office.

The usual training in drawing, typing and hand-printing was given
to pupil surveyors snd pupil draftsmen.

66. No. 5 Drawing Office (Eastern Circle).—During the year,
12 one-inch sheets and 5 twelve-inch sheets were fair-mapped by parties
from recent surveya and received in the drawing office. There were aleo
95 ope-inch and half-inch sheets received from the parties in the previous
year which were under examination and correction. Of these 42 sheets,
41 were finally examined and submitted for publication and the remsining
one has been scrutinised and is ready to be despatched.

Half-inch sheets compiled from modern one-inch and old style
‘maps.—14 sheets were received from parties in the previous year for final .
examination, 4 were received in various stages of completion during the
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year and 14 were under preparation in the drawing office. Of these 32
gheets, 14 were finally examined and submitted. for publication and 18 are
in bhand.

Modern material «vailable~There are 68 half-inch sheet areas of
which the component one-inch sheets have been submitted for publica-
tion; of these the fair-mappiug of 32 sheets is in hand in the circle.

Quarter-inch sheets compiled from published sheets of the modern
one-inch, half-inch and old style maps.—The fair-mapping on 11 sheets
wag in hand and 2 sheets, received from the parties in the previous year,
awaited final examination. Of these, 5 sheets were submitted for publica-
tion during the year and 7 are now in hand. Work on one sheet is
held in abeyunce pending completion of the component half-inch sheet
recently surveyed. .

Modern material available.—There are 15 (uarter-inch sheet areas
of which all component one-inch or half-inch sheets have been submitted
for publication; of these the fair-mapping of 3 sheets is in hand.

A rough compilation in one sheef, comprising the area surveyed on
the quarter-inch scale by a detachment attached to the Kuki Punitive
Measures Force, was prepared and completed to margin by the incorpora-
tion of material from old style muaps. It was eubmitted for publication
and a small edition will be printed to meet the present requirements of
the Assam Government. o

Hill-shaded sheefs.—Material for 20 one-ineh, 14 half-inch and 5
quarter-inch sheets were rcceived. There were also 15 one-inch and half-
inch sheets in varicus stages of completion at the clese of the previous
year, Of these 54 sheets, 47 were completed and submitted for publi-
cation and 7 are in hand.

Layer guides for 4 quarter inch sheets were received of which 2 were
completed and 2 are in hand.

Colour patterns and press order proofs.—Proofs for the preparation
of 58 colour patterns were received during the year and 25 were in
hand at the close of the previous year. A total number of 73 colour
patterns and press order proofs were completed and despatched for pub-
lication and 10 were M hand on lst October 1920.

Triangulation charts and traverse dafa.—A special section was
formed during the lattes part of the year to complete the preparation
of charts which bad fallen into arrears. The preliminary work of sorting
and arranging all volumes and data for areas in Bengal and Assam was
completed. There were 18 triangulation charts in hand of which one
has been examined and will be shortly submitted for publication.

67. No. 8 (Simla) Drawing Office.—This office was placed
under the Superintendent, Map Publication, from 1lst June 1920.

The Awrmy Section has dealt with the preparation and printing of
maps and plans for the use of the Army and other government
departments, '

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

68. Bengal and Bihar and Orissa Drawing Office.—(Imperial
Standard Mapping Section). This section has been employed as usual
on the compilation from modern revenue survey material and from
other local maps, and on the fair mapping, of the preliminary editions
of ‘modern one-inch sheets in colours pending their topographical
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revision. The sheets are completed from old material where no modern
work is available. '

To reduce the labour of drawing on the two-inch scale and the
inconvenience of bhandling the fair map in two sheets all the 16-inch
cadastral maps will in future be first of sll reduced to the 4-inch
scale, detail to be shown will then be inked up and reduced to the
l§-inch scale and all maps fair-drawn on that scale.

Of Bengal 20 new sheets, and of Bibar and Orissa 5 new sheets have
been fair-mapped and submitted for publication during the year.

The section bas been accommodated in the Head Quarters Offices.
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PART 4.—WORK FOR OTHER GOVERNMENT"
DEPARTMENTS.

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

traverse and 36 miles of levelling.

No. 2 Pariy.—This party completed the survey of Mount Abu and
leased srea, on the scale of 24 inches = 1 mile commenced in July 1819, the
total area surveyed comprising some 5,076 acres, situated on a plateau about
4,000 feet above mean sea level, the highest point, Adhar Devi, being 4,623
feet. The larger portion consists of cultivated and grass lands, but there is a
good desl of rocky and intricate ground covered with scrub jungle and trees,
The scheduled boundary of the area, which was very considerably in error, was
also corrected. The fair-drawing was undertaken immediately the survey was
completed and was submitted for publication in April 1920. The cost rate of
survey was Ra. 15 per acre and of fair-drawing Rs. 0-4 per acre.

Sind-Sagar Party.—During the year under report, the party was

employed on rectangulation of the Sind-Sigar Doab in connection with the
Punjab Government's Sind-Sagar Cuanal and Colonization Project, in
Mianwili, Jhang and Muzaffargarh districts, in continuation of previous
seasons. o .
Sub-division into 100-acre rectungles was ecarried out over the
southern part of the tract, comprising an area of 35491 square miles,
and embrdcing parts of Mianwali, Jhang and Muzaffargarh districts, 22,714
rectangles of 100 acres each were laid out and their corners marked by
stones. Practically the whole of the work was tested by the superior
revenue staff and the survey staff. The party has now to deal with the
sub-division into 100-acre rectanples of the north eastern part of the area,
already divided into 120 rectangles of 4,000 acres each. -This will be done
next field season.

The country under rectangulation lies between the Indus river on the
west and the Jhelun and Chenab rivers on the east and is locally known
as the *Thal” (uplands). The tract is a vast rolling desert of sand
studded with hillocks covered with stunted vegetation, sparsely populated
and almost waterless. There are scattered patches of cultivation irrigated
from wells the water of which is generally brackish. The *Thal”, with
the exception of the central portion which is open, is wooded in parts,
s strip of country along its western edge being covered by a dense
jungle of trees and high grass. The natural difficulties of the ground
tend to impede the work. '

In recess the party was employed on completion of the records of
the Sind-Sagar rectangular survey and on preparation of the wmaterial
for triangulation pamphlets. The purely temporary hands who had been
entertained last year were given instruction in traversing, and its com-
putation, in drawing and in typing. In addition fo the men above alluded
to, 1 soldier surveyor and 8 pupils who were temporan]y attached to the
party were given training in drawing. :

At the request of the Executive Engineer, Thal Survey Division,
Mianwali, 49 published one-inch sheets of the Sind-Sagar Doab were
" marked with 4,000-acre rectangles and corner numbers entered on them.
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His further request for 12 sheets of the northernmost area of the Doab
marked with 100-acre rectangles was also complied with.

Four indexes on the scale of 1 inch =4 miles showing the field work,
of the last year and this year were prepared and supplied to the Irriga-
tion and Revenue Departments. Two indexes indicatiug the positions of
stone depdts on the same scale were slso supplied to them.

In addition a considerable amount of miscellaneous work in connec-
t10n with the proposed extension of rectangulation in the Lower Bari
* Doab was done. _

No. 22 (Ruwverain) Party.—The party countinued the work of traversing,
and laying down base lines. 371 linear and 429 square miles of
main circuits, 2,650 linear and 491 square miles of minor traverses
were executed, and 458 theodolite stutions of the former, and 11,590 of
the latter in 143 villages, wore fixed. 798 corners of 266 squares in 843
square miles were demarcated with puormanent mark-stones or both- banka
of the Suticj and Chenab rivers in Muzaffargarh, Multin and Montgomery
districts antl Babawalpur State, to serve as bases for the furthor survey
and demarcation of bowndaries and fields in the beds of the rivers. 1,554
plotted and 474 boundary masdvis-on the scale ol 1/2,640, and 34 four-
inch sheets, and 2 one-inch inlexes were traced and supplied to the
Settlement Officer, ‘Multin, 15,181 pages of ficld books and 3,314 of
set-up forming 102 volumes were almost cowpleted. Some arrcars of
computations still remain to be finished. Besides these, 595 boundary
masavis were partly compiled on the scale of 220 fest =1 inch for the
next season’'s work, and 222 miscellaneous traces including 16 traces
(scale 4 inches =1 mile) supplied to the Exceutive Engineer, Upper Sutlej
Division, showing the riverain traverse data along the Butlej and Chenab,
were prepared; all the traverse stations marked during tho year were
plotted on 36 four-inch sherts.

The Multan suburbs traversing was begun at the request of the
Settlemsnt Officer, Multin, during October 1919, and was finished in
February 1920. It was based on the riverain main circuit run along the
Chenab connecting it with Multin Fort, and Multin City Dotne. - The stations
were marked with two bricks placed vertically one above the other. 14 cornera
of 6 squares were fixed to perve as buases for tho {future survey. Thirty-
three dressed stones were embedded on 15 traverse slations, snd on 18
corners of the base lines. 1,114 stations were laid out and 189 lincar
miles executed in 5 villages covering 20 square miles. 95 plotted musavis
on the scale of 55 feet =1 inch, 184 on the scale of 110 fect — 1 inch
and one . trace on the scale of 4 inches = 1 mile were supplied to the
Settlement Officer, Multin. . )

The Gujranwdla town traversing was started at the request of the
President Munieipal Conmittee, Gujranwala during February 1920, and was
finished during April 1920, for the detail survey of the municipal area on
4he scale of 200 feet = 1 inch. It was connected with Shahjamal T. 8,
XXXVIII, Shahdara DMinaret, and the Cheniab riverain main circuit. The
stations outside the congested area were marked with bricks, and inside with
8-inch long iron pegs with round flat tops of 1}-inch radius. In all 617
stations were laid out, 507 for the town survey, and 110 for making the three
connections. At the connections the stations were marked with ordinary pegs,
145 linear, and 3 square milea of traversing were done. A trace on the acales
of 8inches and 16 inches = 1 mile showing the stations, and copy of the
traverse data were supplied to the President, Municipal Committee, Gujranwala,
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70. Eastern Circle.—At the request of the Burma Government, &
surveyor was deputed to accompany the Deputy Commissioner of the Hill
district of Arakan to survey the boundary between Assam and Burma as
decided on by the Deputy Commissioners of the Hill districts of Arakan and
Lushai Hills, but a8 no agreement could be reached at the meeting of the two
officers, the boundary could not be surveyed. An area of 310 square miles
of unadministered area was, however, surveyed on the }-inch scale.

No. 11 . Party.—-At the instance of the Chief of the General Staft
the survey, on the scale of 3 inches = 1 mile, with a vertical interval of 25
feot, was made of 103 square miles of country, on the left bank of the Rangoon
river, between Syriamn and Kyauktan, in the Hanthawaddy district, Burma.

The country surveyed comprises the Kondan ridge, s laterite spur of the
Pegu Yomsa, extending through the middle of the area from north to south.
The western slopes of the ridge descend in undulating ground to the river
bank; on the east, from the base of the ridge, is an open expanse of rice
fields. The whole arca is well inhabited, and, in the vicinity of Syriam, are
the important refineriea of the Burma Oil Company.

At the request of the Burma Government, a surveyor was_deputed fo
sccompany the Assistant Superintendent, North Hsweni State, to point out
from existing one-inch maps, sand from the report of the Burma-China
Boundary Commission of 1898--1900, the position of the boundary line
between existing pillars, along & portion of the boundary in the Kokang
distriet, disputed by the Chinese. The disputed boundary and an area of 20
square miles on the British eide were resurveyed, and a trace of the map
supplied to the politieal officer, for the settlement of the questions in dispute
at the Chief Political Meetings to be held on the frontier in 1920, _

71. Head Quarter 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 31, in the *Issues” Table and in
Table IV of the Map Record and Issue Office report on pages 27 and 28.

In addition to the special maps for other departments which are
mentioned in para. 55(y) on page 26, these extra-departmental pub-
licationa include Royal Artillery Practice Camp maps and various opera-
tions and manceuvre maps for the Army, maps to illustrate the Journals
of the United Service Institution, various reports of Government
officials, &e., and the usual large numbers of weather charts for the
Meteorological Department and of the photogravure and half-tone illustra-
tions for the Archaelogical and other departments.
¢ The work entailed by the preparation of originals for some of
these special maps, in addition to their publication, is mentioned in the
reports of No. 1 Drawing Office and of the Engraving Office on pages
29 to 3L .

72. Mathematical Instrument Office.—The manufacture of
beliographs, prismatic ecompasses, scales, protractors, &c., for Military
Departments was stopped in the early part of the year, but it has however
been taken up again and the large balance on previous orders slowly reduced,

Repair and manufacture for Civil Departments was taken up again and
most of the outstanding work for the years 1914, 1915, and 1916 has been
completed and that for 1917, 1918 and 1919 is well in hand so that it is hoped
to be up to date by end of the cold weather.

Instruments were supplied by this office to many Government
offices, Imperial and Provincial. '
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its  normal

73. No. 8 (Simla) Drawing Office.—In addition to
work for the Army the Army Section has prepared maps and plans for the
Royal Air Force, the Foreign and Political Department, the Commerce and
Industry Department and the Journals of the United Service Inatitution,
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