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PREFACE.

This reporf is intended to be general and concise. More detailed descrip-
- tions and discussions of resulfs will be found in Volume III of the “ Records
of the Survey of India, 1911-12.”
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GENERAL REPORT

ON THE

- Operations of the Survey of JIndia
DURING THE SURVEY YEAR

IQII-1912.

PART L
ADMINISTRATION.

- 1. This report deals with the operations of the Survey of India for the
year ending 30th September 1912,

9.. The Hon’ble Colonel ¥. B. Longe, C.B., R.E., A.D.C,, retired, on the
" términation of his leave on the 31st October 1911, and Colonel S, G. Burrard,
. C8.L, R.E, F.R.S, was confirmed as Surveyor General of India from the
same date.

3. Two Imperial Officers Major J. M. Burn, R.E, and Lieutenant
H. G. Bell, R.E, died on the 18th March and 26th July 1912, respcetively.
Mr. T. A. Pope retired from the service on the 11th February 1912, and
Mr. John Eccles, M.A., on 8th September 1912.

4. No recruitment was made either for the Imperial or.the Provincial
Service during the year.

5. The cost of the department for the financial year ending 31st March
1912, was Rs. 82,83,294, against an estimated cost of Rs. 34,56,050.

1

6. The distribution of the officers in the various offices and parties is
shown in the accompanying lis.
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PART IL

SURVEY WORK IN THE FIELD.

I—TOPOGRAPHICAL SURVEYS.

NORTHERN CIRCLE ¢ rede imlex wap Neo. 1),

7. N I Perty.—This party with its Headguarters at Srinagr continned
work in the Kashmir State and surveved an area of 4,439 square miles on the
1 inch = 1 mile scale in the Kashmir proper and Kishenganga valleys, Field
operations were started in April and brought to a close by the middle of
October 1912, The winter of 1911-12, thouch mild, wus a late one, and the
snow in the higher hills of the Kashmir valley made work very diflicult in
April and May, and in the Kishenganga valley it was impossible to do any
thing before June.  For these reasons the strength of the party had to he
increased by transfer of hands from other partivs to complete the scasou’s
prograumne in time.

3. No. 2 Party.—No. 2 Party surveyed aun area of 7,369 square miles in
Amritsar, Sialkoet, Gujrinwila, Lahore, Ferozepore, Jullundur, loshidrpur
and Gurdaspur districts and Kapurthala State in the Punjab.  About three-
quarters of this was revision of previous 1-inch maps and the remainder new
survey. The country was flat and open plains except for a small bit of Siwalik
hills in the North-East. :

& No. 2 Party.—XNo. 3 Party completed a revision survey of anaren of
6.187 srpuare miles on the I-inch scale in Moradiabad, Budaon, Bareilly, 1ardoi,
Etah and Farrukhabad districts and a small portion of Rampur State in the
United Provinces. The country surveved was tlat and well cultivated with
a few sandy knolls in the tract between the Ganges and the Rimganga rivers,
Theough the country cannot be ealled well wooded, there are numerous mango
groves and all the main roads have avenues of trees,

10.  No. 4 LParty—XNo. 4 Party continued work in the United Drovinees
and surveved an arca of 5,807 square miles in the districts of Sitapur, Hardoi,
Lucknow, Barabanki, Kheri and Bahraich, the work in the two latter distriets
being only a supplementary survev. The country surveved was a fat plain,
generally well cultivated and interspersed with an abundance of groves. On
the east of the work, however, along the Gogra River and its tributaries,
occurred a broad tract of country Iying at a lower level than the surrounding
plain and cut up by innamerable streams and back waters. A traverse section
of this party ran traverses to supplement old work where necessary. The
Cautonment Section of this party was employed on the survey of the (Quetta
Cantonment and Civil station ou the scale of 16 inches = 1 mile. The area
of the former is about 17 square miles, and that of the latter, 1,100 acres.
In addition to these, the Cantonment section is also surveying the Quetta Fort
on the scale of 50 feet = 1 inch, (area about 53 acres), amla tract of
waste land, {some 700 acres), Iying N. W. of cantonmeut limits for the exton-
sion of ranges. The whole of the field work is nearing completion and
should be finished by December next. The fair drawing of these maps is
being carried on at the same time as field work. Proofs of 5 cantonments,
ziz., Allahibad, Hyderabad, Risalpur, Loralai and Yort Sandeman, were
received for colouring during the year.

11. The Punjab Riverain Detachment.—This detachment continued the
worlk of traversing and laying down base lines. 33205 linear miles of main
traverse and 1,911-26 linear miles of minor traverse were run, and 8541 theo-
dolite stations were fixed along the banks of the rivers Sutlej, Ravi, Chenab and
Jhelum, in districts Hoshidrpur, Ambila, Ferozepore, Lahore, Montgomery,
Sialkot, Gujrit, Shihpur and Jhelum. 492 corners of 164 squares were
marked with permanent mark-stones on both banks of the Sutlej and the
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Jhelum rivers, to serve as bases for the future demarcation of bou’n@arl;les in
the bed of these rivers, 1,997 plotted and 435 boundary “‘masgeis — were
completed and 30 4-inch sheets were traced and supplied in thne to the
Settlement officers of Ioshiarpur, Una, Ferozepore, Sialkot and Shahpar.
Besides these, 120 miscellaneous fraces were preparcfi,_ and all the traverse
stations laid ont during the season were plotted on 23 4-inch sheets.

12, In addition to the above, 20 $-inch riverain boundary zheets were
H pe T o o
plotted and compiled, 10 sheets typed, 23 sheets finally cqmpktul, an’:l 371
village maps were reduced by pantagraph to the scale of 4 inches=1 mile.

13, The detachment also curied out the 25-acre rectangunlar survey
in continuation of the last year's work in the remaining tract commanded
by th Lower Biri Dedb Caual.  Tn all, fifty five thousand 25-acre rectangles
were hroken. Nearly 40 per cent. of the work was tested by the tahsildars,
nadly tahsilidars and the Sarvey officers and 15 per cent. was checked with the
theodolite traverse. 4,752 linear miles of traverse were run and 13,758
theadolite stations fixed and it is hoped that the whole of this demarceation
work will be finished by Deceniber 1912

1. The Delli Survey Detaclunent,—In connection with the transfer of
the capital of India from Calentta to Delhi, a Town-planning Comnnttee was
appuinted at Delhi by the Government of India, and to meet the requirements
of that Committes, orders were received from Government in March 1912, for
i 4-inch revision survey of Delhi and vicinity, with contours at 5ft. vertical
intervals, as the existing maps were not considered suflicient. This wrgent
aml speeind work was ewrried out by a detachment from the XNorthern
Cirele uniler the immediate supervision of Licutenant A. A, Chase, R.E,
to whom 3 Drovineial officers and 18 survevors were temporarily lent
from Nos, 2, 3, & 4 Parties to do the work.  The revision of the map in the
ficld was completed on 25th April 1812, and the contouring by 5th May, and
30 copies of the map in black and brown, reproduced by the Vandyke process,
were supplied to the Committee on the 13th May 1912, The map was
subsequently faie drawn in No. 8 Party, and was completed by the 15th
Angust 1912,

SOUTHERN CIRCLE (#ide index map No. 2).

I3, Vo.5 Party.—No. 5 Party surveyed an area of 3,473 square miles in
the Jubbulpore, Narsinghpur, Hoshangiibad, Chhindwira and Betal districts
of the Central Provinees and in the Bhopal and Gwalior States of Central
India, and triangulated an arca of 2,498 square miiles in the Nagpar,
Bhandira, Chhindwira and Seoni districts of the Centrul Provinces, The
nature of the country surveved varied from the sfeep and wooded hills lying
nortl awed south of t|)|e ‘alley of the Narbada River to the Hat and undulating
cultivated land in that valley, N

16.  No. ¢ Party.—XNo. 6 Party surveyed an area of 1,745 s(uare miles in
the Akulft :l_l!t{.Y{E(}tll}ﬁf listricts of Berday, and in the Adilabad, Nander and
Parbhani distriets of Hyderabad, triangulated an arvea of 2,800 square miles
in the Akola and Buklana districts of Bevar and in the Aurancibad. and
Parbhani districts of Hyderibad, and traversed 707 linear miles of houndaries
of reserved forests in the Akola, Buldina and Yeotmal distriets of Berar. It
also surveyed the Cantonment of Santa Cruz.  The country surveyed was of
avariod nature, the lavger portion being fairly open; rather more than one-
tl\_u‘:l,_ liowever, was covered with forest agrowth, nnd, as this was combined
with intricate ground, progress was necessarily slow, -

17, Moo 7 Party—XNo. 7 Party surveved an area of 2,347 square miles in
the South Kanara and Malabar distriets of Madras, in Mysore and in Coore
and triangulated 2321 square miles in the Salem and North Arcot districts
of Madvas aml in Mysore.  The country varied from the low lyving iuéric‘zﬁe
m_n%ulnténg country of the west const, c(:n.-:isting of cultivated ‘t“:‘lﬁg“ﬂ fr'in:red
with dense groves of palms, to the bold crests of the junglo-covered i‘s’esttém
Ghats amd the undulating plateau of Mysore to the east,



I—TOPOGRAPHICAL SURVEYS. 9

18.  No. 8 Party—No. 8 Party surveved an area of 1,550 square miles in
the Malabar and Ceimbatore districts and in the Cochin and Travancore
States of Madras, and traversed 132 linear miles in the Travancore State of
Madras. The country surveyed in the plains consisted of paddy fields sur-
rounded by dense groves of palms, and, in the hills, censisteé of forest which
generally became denser as the elevation increased. In some cases, however,
the hill tops were grassy, but, as the grass was generally very thick and high,
irom a surveying point of view, it was equivalent to dense forest. Survey
work was slow, laborious and expensive. )

EASTERN CIRCLE (wvide index map No. 3).

19. No. 9 Party.—No. 9 Party was transferred to the Eastern Cirele,
after the close of the field season 1910-11. It surveved an area of 2,592
square miles, on the 1-iuch scale, in the Singhbhtim, Ranchi and Manbhim
districts and Orissa Feudatory States of the Bihar and Orissa Province, and
4 square miles of forests on the 2-inch scale. A small amount of traversing
of forest boundaries, (164 linear miles), was also carried out. The country
surveyed was for the most part hilly and wooded.

20. No. 10 Party—No. 10 Party surveyed an area of 2,760 square miles
in the Katha, Myitkyind and Bhamo districts and in Mongmit State of Upper
Burma, including 71 square miles of country beyond the Bui‘ma—CLina.
frontier which were sketched. 2,836 square miles were triangulated and
traversed in the Myitkyina district and 192 linear miles of forest boundary
‘surveys were completed.

The country lay in the valley of the Irrawaddy between Katha and Myit-
kyind, {omitting the portion near Bhimo which was surveyed in 1910-111), and
extended eastwards through the Kachin hills to the Chinese frontier. It was
partly flat and partly hilly, but everywhere covered with dense jungle.

The section employed in giving practical training in cadastral surveying
to officers of the Burma Land Records Department continued to be attached
to this party until the Ist April 1812, when it was transferved to that depart-
ment. Officers of several years’ standing as well as probationers were sent
for instruction, and the former were also instructed in the rudiments of topo-
graphical surveying, but, as they were only allowed 2 months for this part of
the course, they cannot be expected to have derived much benefit from it.

One Officer, one Upper Subordinate and two surveyors were attached to
political missions during the field season in North Barma.

21. No. 11 Party.—No. 11 Party surveyed a total area of 2,638 square
miles of which 1,800 square miles were 1-inch, 117 square miles 2-inch, 1,628
square miles }-inch survey and 93 square miles 1-inch revision survey.

Work lay in Karenni and the Sonthern Shian States to the morth, where
the ground was mostly steep, rough and rocky and was saurveyed on the 1-inch
scale, and in the Salween, Thaton, and Toungoo districts, which consisted of
jungle-clad hills which were surveyed on the 4-inch scale.

Triangulation was completed over an area of 3,950 square miles for 1-inch
survey in the Amherst and Tavoy districts of Tenasserim, and of 530 square
miles in the Salween district for the 1-inch survey which was also carried out
this season.

92, No. 12 Party.—XNo. 12 Party surveyed an area of 3,359 square miles
in the Khisi and Jaintia Hills, and Kamrap distriets, and carried out trian-
lation and traversing, preparatory to next season’s detail survey, over an
area of 3,250 square miles in the Kamrap, Darrang and Nowgong districts.
The above survey was on the 1-inch scale with the exception of 77 square
miles of reserved forest surveyed on the 2-inch scale. The country under
survey consisted largely of densely wooded hllls, open towards the highest
parts, but mostly of the alluvial plains of the Brahmapatra valley, thickly
populated for the most part but elsewhere consisting of swamps and large
sheets of shallow water known locally as ‘bils’.
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Table showing Out-turns and Costs.

19111912,
1 2 3 1 3 6 7 s 9 10 1 12 18
Out-turns. Total Dif;;?n?m Cost-rate por
Circle. | Party. Locality. Character of Grownd. Type of Survey. | Seale, é?;:;?:: (:jl 6,000 square| Total cost., | Qe “‘il"" REMARRS,
. o 3 N Survey and
Survey, Mapping. seales. I;:ic:}l“(;) Mapping.
Sq.omiles, | Sy omiles. | Sq. omiles, | Sy, miles. s R
N. | No. 1 | Kashmir State Hilly and motntainons Survey e | 1-inch 1,458 4,488(b) 4,489 -—1,511 1,365,298 304 | (&) Mapping incoms
pleto,
N. |No. 2 | Punjab Flat and open plains except | Survey nud Re-| l-inch 7,369 1,369 7,309 1,360 1,06, 114 144 3 Fxeludi Re
! o smail bit of hill in the| wision Survey. & ’ + 1K) (t)i.‘.‘.‘it&m(::gl)ul‘lji
north-cost, 13-inch specinl survey,
N. |No. 3 | United Provinces ... [ Flat alluvial plains Rovision Survey | 1-inch 6187 6,187 6,181 187 B3,063(d) 187 | () Exeluding Ry,
H 166  an Dolhi
specinl survey,
N. [No. 4 | United Provinces .. | Plains Survey and [ l-inch o807 5,807 5,807 -193 1,001,163{) 174 | () Exoluding Rs,
Supplementary 220 aad  Ra
Burvey, 20,787 on Quetia
Cantomnent wiul
Civil Live Swirvoy.
Totals, Northern Cirele ... o we | 23,852 23,652 —148 4,298,629 1797
8. {No. 5 |Contral Provincos Vnnerl chicfly woeded | Survey 1-inch 2,569 - " o "
and Central Indi hills. 2,750 3,473 el BT 1,04,800 303
eniral Indize | { Opon eultivated pluing ... | Revision Survey | 1-inch o0l
‘ ; . Varied | Survey wo | leineh 1,337 « . .
8 |No. 6 |Berirand Hyderabad, {Intncate foresia o | Survey 2-inels ‘mg} 1,400 L7405 —4,235 08,521 66-6
]’ Hzgh lulls, nmatly forest~ Survey v | 1-inch 563
clad. ‘
Low unduluhn , vory in- | Survey . | 1&-inch 1,059
. trieatp, 2,258 2,347 3,653 83,359 355
8. |No. 7 M’édm"’ Mysore, and Heavy jungle-clad hills ... | Bureey 2-inch 182 , ' '
ooTg: High forest-clad hills .., | Revision Survey 1-inch 425
Low undulating, very in- | Revision Burvey | 14-inch 19
tricate,
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No. 8

No. 10

No. 11

No. 12

Mudros e

Sinehbim district of
Chhota Nigpur and
Orissa  Feudatory
Stotes.

Upper Buvn,
Kuthid, Bhimoe, and
Myitkying districts.

Kuarenni and Sulween,
Toanngoo - and
Thaton  districts,
Yower Burma,

Khiei and  Juintia
Hills and Kamrip
districts of Assam.

Partly flat enclosed, partly
wooded hills.

Flat enclased R

Hilly dense forests

Totals, Southern Civele ..

Mostly hilly and thickly
wooded,

All densely wooded ; purtly
hilly and partly flut.

Stecp, rocky hills, lightly
wooded in Karenni else-
whers low  jungle-clad

hills.

Purtly open and flat and

Tutuls, Esstern Circle

Gravp ToTALs

partly weoded aml ailly,

Survey aas

Survey .
Survey -

ey

Resurvey, Revi-
gion  Burvey
und Supple.
mentury Survey,

Sur vey -
Revision Burvey
Reconmaissance
Survey.
Survoy

 Burvey
Survey
‘ hunu’
" Revision Surv ey

Survey
Roevision Survey

Supplementary
Burvey,

Surcey

1-inch

1}-inch
2-inch

1-inch
&

P-ineh

I -inch
1-inch
1-inch

2-inch

1.inch
2-inch
}-inch
1-inch
1-inch
1-inch

1-inch

2.inch

1,202
982 1,447 1,650 wth 4 50 1,22,780 502
66
R 7,855 0,115 --14,883 4,009,460 DER
2,592}
2,109 2,508 —3,404 LOLYT1(/) 92 1(/) Excluden 1w,
4 5 L0687 for frne
‘ varsing of Torent
bounduries  anil
. Re,  GHIH  fur
2,101 Punjab mupping.
240 l
T1{y) 2,990 2,650(8) —3,311 1,36,774(4) 00 gy Tranm-bordoy
J nketehed,
N5 (h) Yaxeluding ro-
connninwunov
HUTveY,
(1) Excloden Ry,
26,722 expomlid
on  oxploraiion
anrveys,  fovest
boundsry survoys
snd  treaining of
officors of Biroin
Laond Recorida Do-
]mrtnwnt. Cust
igh  owing  to
Cdurgn wren of
2-inch murvey,
1.5()0)
117 3638 3,638 2,362 1,388,176 370
1,628
03 )
1,566
1761 :
l,:his 3,350 3'359 -—2,0‘“. l,3“,0”7u) 3K 7 (J’) Includes eont of
J furent  bonndary
T tranvaorsing not
recorded  gopa-
rately,
...... 12,156 12,282 —11,718 507,018 4124
o 43,895 45,249 )| —26,751 | 13,45,113 T

fa} The figure 6,600 (square miles) from whivh differences are ehown in column 10 is the full out-turn per party whick it in hoped to attain in the foture,
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PART IL

12
7 1912
Table shewing progress of Topographical Surveys, 7905 to
: T
| Northern | Southern | Eastern Total.
Burvey year, ! Beale. Cirele. | Circle. Circle. 9
= !
' 87, miles. Sr;.- miles. | Sq. miles. | Sq. milea.
190506 . | 1-inch and } 5,983 1,660 19,332 17,977
1006-07 i 5,271 5666 | 8,659 | 23,802
1967 -6% do. 14,530 9206 | 12,431 36,217
143808 do. 17,957 12,326 11,342 42,025
F5-10 e do. 23,8433 12,532 8,736 46,101
1010-11 - do. } o758 | 13171 218 49917
and 14-inch _ 1o .
1911-12 do. 23,852 8,113 12,2582 45,249
Areas completedd todute ... 120,972 65,926 ¥4,190 | 261,088
" Tgtal e‘f]
l-inch & | )
Total aroas included in  topogrsphical{ | -inch | 750,000 | 52,800 | 528,800 | 1,821,600
Progranme. work | '
L alletted, |
7 Total of
I-inch & ‘k
Approximate arnn remuining for Survey 4| dnch i. 630,098 | 476874 | 454,610 | 1,560,312
remain- .
| ing.

Note 1.—As was suggested in the note on page 12 of the General Report of

the Survey of India for 1910-11, the question of reducing the scale of
survey in certain regions has now been considered, and the half-inch
scale has been accepted for a larger area than was contemplated in
the original topographical programme. The exact figures showing
the areas allotted to 1-inch and }-inch surveys, respectively, are not
t;} hand as yet, and only the total figures for both scales can be
shewn.

The reasons for this reduction of the scale of survey are as

follows:—(1) to enable the completion of the survey programme
to be carvied out by 1935 if possible, {2} to reduce the expenses
of survey in hilly, desert or other depopulated regions, where the
one-inch scale for maps seems af present unnecessary.

Note 2.—Tle figures showing the total areas included in the topographieal

Pr{)wl‘amme of the circles and the areas remaining for survey are
inble to fature correction, (1) because the limits of the several
circles linve not been everywhere settled, (2) because in some small
areas surveys are not found up to standard and require revision.
These areas get unavoidably included both in the totals for the year
of actual survey and in the totals for the year in which the
revisionary survey takes place, and the figures thus become slightly
incorrect. -

Notg 3.—~The small survey out-turn this year is due to the special surveys on

which the departiment was engaged, viz., the Berar and Travancore
Forest Surveys, in both of which, owing to the dense jungle, progress
was necessarily slow, also to the fact that 9 Imperial Officers were
employed on the Abor Expedition, Mishmi, Miri and Hkamti Long
Mission Surveys on the North-East Frontier and in North Burma,




II.—FOREST SURVEYS.

25, The forest surveys of the year were carried out in every ease by
the topographical parties in whose splieves of operations the forests lav.
The survers were for the most part on the 2-inch scale; but some were on
tlie 1-inch seale, and forest boundary surveys on the t-inch seale were carried
out over a consilerable area.  The revision of certain areas previously surveved
on thie 4-inch scale by the ol l Forest Survey Branch was also effecte .

Northern Cirvie.

24 Puujal-—XNo. 2 Party surveved an area of 4659 scpuare miles of
forests mcluduw reserved and unclassified forests and rakhs, in the Lahore
and Amritsar districts in connection with the ordinary topagraphical kun‘{'v
on the scale of 1ineh=1 mile. Of this arca 64 square miles had heen
previously surveyed on the 4-ineh seale by the old Forest Survey Dranch,

25. Uwited Proviuees iginal forest swrvevs were done, hat
No. 4 Party surveved au area of 9-54 square miles of the Motipur block in
the Bahraich district on the scale of 1inch=1 mile in the course of the
ordinary topographical work which had been previously surveved on the
4-inch seale by the old Forest Surver Branch.

Southeru Cirele.

26. Central Proriuces. (Derge Circle}—Xo. 6 DParty continued the
topographical survey of Derir and Hyderabad during the vear under review,
and all' A and B class forests and selected U class forest, falling in the area
under survey and in 5 of the sheets that will he hurve\'ezi next year, wore
surveyed on the 2-inch seale and their houndaries nfrnreaslv traversed by
theotolite and plotted on the 4-inch seale. All the forests surveyed are
sitnated in the Yeotmal district and, with the exception of the eastern
two-thirids of the Kinwat reserve, the survey of all the forests iu this district
has now ‘been completed. The area surveyed on the 2-inch scale amounted
to 310 square miles and the Loundary braversing to 526 lincar miles. In
acddition about 181 linear miles of the boundaries of the A, §i, ad O elass
forexts Iying in the area proposed for detail survey next seaxon in the Akols
and Buldana distriets, were traversed in advance.

27. Cuorg.—In the course of its ordinary ()I‘Ef,‘hltiﬁﬂ& No, 7 Party
surveyed on the 2-inch scale the Padinalknad Ghat and the Patti Ghat forest
reserves in Coorg.  They embrace nearly the whole of the western slope of the
Western Ghats up to the South Kanara “and Malabar boumdary on the west
‘and the Malabar district on the south. The aren thus smrveyed amounted
to 73 square miles. In addition to these, the survey of all Jammamalle
boundaries, omitted from the work carried out in season 1909-10, was
executed, together with the survey of the new realignment of the Drahmagiri
forest reserve, therchy satisfying the wants of the Coorg forest authorities

. and completing the whole of the forest reserves in Loor No new theodolite
houndary traverse was executed bhut the Madras Revenue Survey traverse
was utilised as far as it coincided with the forest houndaries,

28. AMadras Presidency.—In the South Kanara district, 26 reserved
forests including all extensions of less than one square mile in area, were
surveyed by No. 7 Party on the 2-inch scale, thus completing the survey of
all the reserved forests in this district up to date. The total arca surv eyed
amounted to 77 square miles.

In the South Coimbatore division, the portion of the Anamalai forest
falling in sheet 58 L., area 8} square miles, was resurveyed on the 2-inch seale,
by No. 8§ Party, as the old 4-inch maps were found to be extremely inaccurate,
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Fustern Cirele

99, [ihar and Orisss~—The detail survey of only 4 square miles of
forests was done this season and 164 linear miles of boundaries were traversed
in the Singhbhum and Chaibassa divisions. The whole area for detail survey
on the 2-inch scale is 53 square miles of which 26 square miles will be done
next seasom.

30. Upper DBurima (Northern Cirele)—Detail survey on the 2-inch
scale wag carried out of the Shwegu extension, Wapyudaung, Uyahathd
reserves and part of the Nammi reserve of the Bhamo and Ayitkyina
divisions, 215 square miles. Their houndaries were also traversed with the
thieodolite and also the boundaries of the Loimaw, Mohnyin, N. E. exiension,
Nanhim, E. extension, Mawhun and Zigyun reserves, and part of the
Nansonti reserve of the Katha and Myitkyina divisions, 192 linear miles.
These latter reserves will not be surveyed in detail next season, as the
tocale of operations has been shifted to the northward.

© 3L Southerr Shan States.—The detail survey of the Tamhpak reserve,
G4 square miles, was carried out.

32, West Salwzen Division.—The Dagwin and Lower Dagwin reserves,
93 square miles, were surveyed on the 2-inch scale.

33 Assum,—An area of 77 square miles of the North Kimrip Game
Reserve situated in the Kamrap division was surveyed on the 2-inch scale.

This area lies on the plains at the foot of the Bhutan hills and consists
of dense khagra grass and tree jungle.
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III.—TRIGONOCMETRICAL SURVEYS.
GEODETIC SURVEY.

(). —dstrononiical Latifades,

-

34 Voo 12 Party.—XNo. 13 Party was employed on lutitude observations,
the new Zenith Telescope hy AMessvs. T. Cooke & Sons heing uszed for the
first time. 10 stations in Bihar and Orissa were oceupied, extewding north
from the line Ranchi-Lohardaga to JMuzaffarpur. One station. Khajnaur,
in the Siwaliks was also visited.  The results of the observations are wiven
in the following table :— )

Station. { Heighe, Longitude, Goodutic Astronomival

i Eatitwle. : Tatitude, ' A=t
' S0 I BRI . ,

Bulbul I 3,352 34 26 23 37 4463 5344 H0-063 ' el
Teonu . ? S0 %4 10 G431 a8y 497640001 : Flos2
JMednipur 335 Ry 229y 5 14 23354061 i .
Nuacn 2310 84 4 25 B34 3T 15640038 | FTT0
Jalalpur a3 %2 o230 w8 3 3942 1360043 | et
Aahward 3,153 54 54 93 495 168 92540051 T+
Aabar 1,608 85 W] 9% 33 208 311240051 Flou
Bihar 301 | 85 317 25 12 2603 B9-2T s ! T
Dubauli - 139 8 W 95 0 1493 229940052 4 TE
Pokladpur 175 € 27| 26 4 21wl 2 dirody 4ot
Ehajnaur 2,576 77 83| 3w I8 2363 56 T0FH0UNT —ong

A positive value of (A — G) devotes a southerly attraction of the
plumb-line.

35. The deflection at Bihar is the largest southerly defection as yeb
found in India, that at Teona being the second largest. The decrease in
deflection hetween Teona and Bulbul amd between Mahir and Mahwiri
indicates an excess of (vlm'ty hetween these stations and mukes it prohablo
that the “hidden chain” of high density has been crossed in puassing from
one to the other.

(b )—Pendulum Gperations.

36, No. 14 Purty—No. 14 Party made pendulum obscrvations over
the same area as that covered by the latitude operations, only onc ohscrver
being available for this and No. 13 Party,

The table annexed gives the results of the observations, The lLiruo
négative values at the l}{}rthem stations should he noted, these heing wreater
than have been hitherto found in similar localities.

The observations at Sultinpur were made in 1910 buat have not hitherto
been published.
" The investigation into the theory of isostatic compensation has heen

continued and some results are }}{l})hshbd in the Records of the Survey of
India, Vol IIL

Captain Couchman has suggested that Colonel Burrard’s hypothesis,
(that the Indo-Gangetic alluvium is cov ering a crack in the sub-crost of the
Earth), should be 1etrarded as suppicment&ry to Hayford's theory of huwi‘hy
and not as antaﬂomamc to the Iatter.



SUMMARY OF RESULTS.

Height | Observeld Corr '«‘timi " Ynu:? 1
Stations, Latitude, (Longitwle, above mino of g::ﬁrli:;:;‘ (g:::rgitli:“ frwh ‘ I‘v(\;n::};’ml f\llr Ila-ig;;:t.

AL S, L. . = Terrain.  for Heigzht, Mass anl

| Terrain,

A ? ! Feop, Dynea. Pynea, ypies, ril, Dopnes, Fopnes,

Japla 2083158 [ 81 -0 art | 978836 | 40014 | —o017 0 wInaon | oTs R8s
Daltonganj - w242 51 8L 4 TOT | DIRR2T | 006 | —00025 0 OTRS | 9T8-SGs
Ranchi - 2323 5| 83 19 .2.1(37 2861 | o202 | —00056 0 075903 | D58817
Onya 204742 85 0 361 | 9TSSSE | 40031 [ —0°013 0 0T8RO0 | 078905
Monghyr 25 22 68| 86 98 151 | 998909 | 40004 | =005 o 978008 | 07R018
Arrah “ 25 3 100 84 o 188 | 078018 | 40018 | =0:007 0 COTSIIG | 07809y
Snsaram 24 57 21 83 59 310l 078003 | 4o032{ —0012 0 078085 | 0TS0
Moghalsarai " . 2517 3| 83 o« 937 | 018010 | 40:024 | —0r009 0 078013 | 978-0%4
Ruxar . o o 29 3 420 83 50 207 | 078033 | 40019 [ —0007 0 IR | - TSI
Muzaffarpur . 26 7 s 85 2 179 | 978034 | 40017 | —0000 0 078051 | 078015
Majhauli R L2617 46] 83 5y 29| 078928 | 40020 | —0-008 0 OTROIR | 78910
Gorakhpur W2 4458 ) 83 23 2571 078:03G | k0024 | —0:000 0 078000 | 978051

Sultanpur 2616 6| 827 3 3141 978:950 1 40020 | —0011 0 ATR-ORY

78077
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Lcngitudinal feries in Latitude 23°,

IOI—TRIGONOMETRICAL SURVEYS.

TRIANGULATION, (ride Index Map No. 12).

17

37.—During the vear under report No. 15 Party carried out Principal

and Secondary Trmnmziahon

{a).—Principal Triangulation.

(i)—The Sambalpur Series was commenced. This meridional series
emanates from the side Bhursu, (XLIX}—Haribarpur, (L), of the Calcutta

Longitude 85°, and at first trending to

the south-west till it lies astride the meridian of £4°, afterwards extends
southwards with a view to junction with the East Coast Series at Latitude
19°, Longitude 84°. During the season the series was carried as far as
Latitude 22°,

Great Arc Principal Series.

in

based on a side of the Bombay Lone'atu{hndi Series has been commenced.

-

(b ). —Secondary Triangulation.

(ii}.—The Bhir Series was completed between the }\hanphur‘z and the

It lies along the parallel of 19°

(iii })—The Ranchi Series in Latitude 23° was completed between the
South Paraspith in Longitude 85° and the New Sambalpur Principal Qersea

Lougitude 84"

(it)—The Villupuram Series running through the districts of S. Arcot -
and Salem in Latitude 12°, and cennec%mg‘ the Great Arc and the South
East Coast Series was completed.

(t)—The Madura Series.

This Series, of which only the building of
stations has so far been accomplished, lies aignﬂ the paraliel of 10°, between
-the Great Arc and the Sonth East Coast Series.

(vi)—DBombay City Triangulation.

A network of triangulation toserve
as the frame on which to construct a large scale survey of the city and island,

rii ).—HKashmir Secondary Operations.
from the northern end of the Kashmir Principal S€'1 ies in the neighbourhood
of Gilgit along the Hunza and Kanjut valleys with the object of forming
a connection with the Russian Triangulation near the Beyik pass in the

Taghdumbash Pamir.

The table below gives details regarding the observational work on the’
different series :—

Triangulation has been carried

SUMMARY OF PARTICULARS.

Sombal Villg. [gomhour
ambnl- . - -
pu. Ranchi. | Blur. puram. T(;ism:i ¥} Madurs. | Bomstny,
guintion.
- Neo. of Stations chserved at 13 13 26 20 ) a4
- - newly fixed 13 3 sl 16 8
. built 17 11 35 16 21 6 123
Lezzfrth of triangulation compieto& in miles. 112 100 176 99 40 . .
s still remaining to
be done - 180 &0 110
Aren of trmo'uiatwn in sq. miles .1 2,370 958 2,764 i.108 . %5
§{ |T.& 8. 8-inch | B-inch | 8-inch | 6-inch - §-inch
Theodolite used ... ¢ 11%inch V] Micro. | Micro. | Miero. | Micro. Aicre
Number of triangles observed ... 21 i3 24 18 T 6 .

. astmaomw&f arnmeths e?}eerve& 1 U . .
Maximum trispgular error 1526 634 332 +905 B
Aversze tnanrrt:}&r error 0473 217 93 i 256
Aean elosmc error in Lat. 003 18 o086

Y . .  Lone. 0703 | 015 | 008 .
" . . he:wht 22 feet | 14 foet | 6 fert .
" " . azimutb ... 14 I-25 373
" log side, the unit bemsv -

the seventh "decimal piuce 124 180 38 es
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tide-ganges during the year, at the stations enumera

PART 11

TIDAL OPERATIONS.
—Ohservations were taken by means of self-registering

ted in the foiiowincr list -—

¢ | Number !
. : Date of Date of years of r ES
Stations. commencement | of closing of [~ o EMARKS.
of ohservations, | observations. | = . o
H B i i
i . H
1 Aden 187D Still warkin 33 ' )
2| Ko (11868 160 © | #1375 | ® Small tide-gauge work
2 | Karachi 1181 ... | Still working | 32§ [ img.
3 | Bombay, (Apatle Bandar)... 1878 v H
4 i Bumbay, (Prince’s Dock) ... 1848 - ae 24
51 3Mad §1ss¢3 1590 0},
ras % Restarted 1895 | Still working ; 174~
8 | Ridderpore ... 1881 . 31
7 | Hangoon . ... | M8 - 32
B | Fort Blsir . e 1 IRRO - 82
baned 15K} 1888 6}9
# | Moubmein { Restarted 1009 | Still working | 3
39. In addition to the above, readings to tide-poles were taken af

Bhavnagar and Akyab.
40.

The 9 tidal cbservatories af w{)rk were inspected during the year

and the registrations have, on the whole, been satisfactory.

41.

In the following tables are given the annual and decadal percentages

of errors in the ;}redlcied times and heierhts of high and low water at open
coast and riverain stations :—

Percentage 9f errors in Predicted Times and Heights at open coast stations
Jrom Automatic Registrations.

IN TivE. Iy HerGHT.

Tear NWBber \Within 15 minutes| Within 8 inches (Within %, of mean

' stations. of nctuals, of actuals. range at springs.
HW.|LW HW |LW HW|LW
102, . 9 76 67 94 95 96 96
o 8 80 77 92 93 91 94
1604 .. 8 82 75 89 as 96 96
| RL:15 T . 7 82 79 86 95 98 97
LG ... o 6 85 81 96 97 94. 93
1L raN. - 6 54 83 28 98 88 29
gy ., . 1 84 84 98 97 88 99
g .. 6 85 86 97 97 97 98
utyg L. 6 51 &3 93 88 93 96
1811 H 84 84 98 93 g7 08
Averngaof 10 yeurs .. L] L. 82 86 97 a7 g6 97

Percentuge of errors

in Predicted Times and Heights at riverain stations
Jrom Auntomatic Registrations.

Ix Tiue. Ix Hzenr.
Tonr. Nuinber ithin 15 minutes| Within 8§ inches |Within 15 of mean
stations. of nctuals, of actuals. rangs ot springs.

HW LW HW. LW HW | L. W,
it %:.’. . 2 53 54 1 83 a8 80
19a3 .. 2 35 61 70 60 58 87
Ii*ﬂ% e . 2 ‘fo 61 72 65 94 95
s . 2 52 62 72 5% 94 a2
i i*ﬁi_i e . 2 {fﬁ fis T 64 92 a3
I?ﬂg . 2 ?8 47 kL 60 96 90
LiQS . 3 a8 {:2 kT 80 97 92
ey - 3 61 Fri 69 63 93 92
}Eiiﬁ .. - . 3 57 53 64 Tl 8g 94
igit - 3 43 B 68 66 90 80
Averagoof 10 years .. 1 .. 57 33 72 62 83 82

42, Tidal observations dnrlnﬁ' the coming year will be

the 9 observatories now \\'erl\mﬂ'

continued af
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LEVELLING OPERATIOXNS.

43. No. I7 Party.—Three detachments were employed as under :—

(i )—XNo. 1 Levelling Detachment was employed {«) oun check-levelling
the line Khushab-Shahpur, (%) continuing the line Khushib-Shahpur to
Lahore, () levelling from Sargodhba along the railway line as far as  Kadirpur

tau near Multin, {/} levelling at D:lhi in conuection with the selection of
a site for the new Capital. The out-turn amomunted to 625 miles, which
includes 233 miles of single levelling at Delhi.

The heights of 6 primary bench-marks and 441 secondary bench-marks
were determined by double levelling. Tn the Delhi levelling the heizhts of
124 secondary bench-marks anl 1,352 temporary bhench-marks were deter-
mined. .

The line Shahpur-Lahore completed the muin circuit of levelling Labore-
Rawalpindi-Khushab, Shahpur, Lailiore.  Accepting the values shown in the
line-forms for the new lines, and those shown in Volume XIX B of the
Operations of the Great Trigonometrical Survey for the old line, the cirenit,
447 miles in length, closes with an error of 0°142 of a foot. This clusing
error will be slightly altered when the new work is reduced to orthometric
terms.

(ii}—No. 2 Levelling Detachment was employed on new levelling (a)
Dumpep vid Sythet, Karimganj and Akhnara to Comilla, () Karimganj to
Silehar, (¢) Akhuara as far as possible towards Dacea. The total length of
this work was 327 miles and the heights of 26 primary and 264 secondary
bench-marks were determined. Among these were included 11 Great
Trigonometrical Survey stations.

(iit )—No. 3 Levelling Detachment was employed on new levelling in
Burma, («¢) from Minbu to Salin by read with branch lines along the banks
of the Salin Choung, () from Prome to Rangoon along the Irrawaddy
embankments ri¢ Henzada and Maubin. The out-turn amounted to 193
miles. The heights of 7 primary and 361 secondary bLench-marks wore
determined, including one Great Trigonometrical Survey station.

Progress in connection and construction of standard bench-marks.

The standard bench-marks at Sylhet, Silchar, Comilla, Henziuda, Prome,
Salin, and Myanaung were connected. Standard bench-marks have been con-
structed at the following places and will be connected during the next field
season :—Barisal, Dacca, Mymensingh, Chittagong,

Clasing of levelling circuils—During the next field season it is hoped to
-close 2 levelling circuits in the Punjab and one in Burma.

MAGNETIC SURVEY.

14, No. 18 Party—Two detachments, each under a Provincial oflicer,
were employed on field work, a third detachment was employed at Head-
quarters in initiating the reduction of the declination data of the Survey.

45. The fleld detachments were employed on the detailed examination
of the Deccan trap area in Central India and Hyderabad State where con-
siderable abnormalities are met with; they also observed at repeat stations
in the vicinity of their work.

46. The officer in charge made comparative ohservations at the 4
Survey base stations and at Alibag magnetic cbservatory and visited 37
repeat stations.

During the season the values of magnetic elements were determined at
78 new detail stations and 74 repeat stations.

47. Work during recess.~—The computation of the previous season’s
field work and the reduction and tabulation of the hase station resnlts for
1911 have been completed.
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The investigation of the instrumental differences in Horizontal Force has
been continued and will, it is hoped, be shortly completed ; this investigation
which involves the determination of the probable errors of observation of
the Survey standard has proved more complex than was anticipated.

48, The mean values of the magnetic elements at the Survey base
Stations for 1911 are as follows :—

Latitude
Chaervatory., & Lip. Declination. H.F. ¥.F
Longitude.
o v < . = ¢ C.G. 8. C.G.8.
30 J9g 19 N
Dehra Dion f } N 44 20|E 2292 -33238 -32136
ts 3 19 EJ
22 46 20 N '
Barrackporr | ! N 30455 |E 0499 | 37337 -22220
{ss 21 28 EI
18 55 45 N
Toungon f 2 N 23 3¢|E 51931 -38833 ‘165332
lo; 27 3 E)
o 10 13 s N
Kodaikenal { ! ¥ 3520|W 1 02 37515 02536
77 27 46 E}
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OFFICE WOQRK.

I—HEADQUARTERS OFFICES.

MAP PUBLICATION OFFICE (»ide imdex maps at endd

49.  The classes of maps, for the publication of which the Headguarters
Offices are respoasible, may be enumerated as follows:—

(@)—The topographical map of India on the scale of 1 inch=1 mile.
(4 )—The topographical map of India on the scale of } inch=1m le,
{ ¢ )—Geographical maps on the one-millionth scale.

{d}—General maps on small scales,

(e)}—Special maps.

50. The first duty of the offices is to publish the 1-inch and }-inch maps
prepared by the field parties and circle drawing otlices from the topugraphical
surveys in progress.

51 (a) The map of India on the scale of 1 inch = 1 mile~—~During the
year 236 sheets of the new map have heen received for publication and 159
have been published. A large proportion of the shects included in the

former figure were received towards the close of the year too late for
publication.

52, Of the 204 sheets surveyed in 1910-11 only 7 sheets had not been
received by the 30th of September 1912, as compared with 64 sheets, the
corresponding arrears on 30th September 1911.

53. Index maps Nos. 4,5 and 6 at the end of this report sbow the progress
of the publication of the new 1-inch map, and the table below gives the annual
output of its sheets since the modern topographical surveys were begun:—

I-Ixcn {(STaxNpamnp) SnEeTs PrINTRD,
Year. T
Northern Southern Eastern Total.
Cirvle. Circle, Circle.
1903-06 |

1906-67 4 1 3

1907-08 - 16 ‘I 22 F
19G8-09 - .- 35 - 3% s 2
19058-10 .- .- ves - T2 41 2 182
1919-11 - . - at 35?‘ 23 115
1911-12 S LS 33 a% 138
Total printed ... | 216 s | 22 636

Total in programme ... | 2,160 2,067 f 2,101 6,328

Number remaining for prblicution ; 1,014 1,804 i 1,839 6,(5}'2—_

* Two sheets, §5 % aod 55 %, formerly classified as preliminary issues, have been reclassifled xs madern sheots,
54. In addition, 13 1-inch sheets prepared from modern revenue surveys

bave been received, and 23 have heen published as preliminary editions.  One
old style sheet prepared from modern revenue surveys has also been received.
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3 intai isti s, or to give effect to
55. To maintain the existing stocks of old sheets, or
impo';zant alterations due to the development of communications, 40 sheets on
the 1-inch scale have heen reprinted.

; inch = : i ndez

56, (b) The map of India on the scale of % mcé’_ 1 mile ( vide { 2

map No. I(Gi-—'i’his mpap'i;s. prepared in “degree sheets vyh:qh mclm}i}e 1 ><1. .

or the area covered by 16 one-inch sheets. The publication of the map is

still in its infaney bub the fair drawing of several sheets is in progress. . he
following table shows the work in front of the department in connection wi

this map :— '

Northern | Southern | Eastern Totals.
Circle. rele. Circle.
Dogree sheets, printed in 1811-]12 i 1
Total number of degres shests in programme 17¢ 140 140 450

57. During the year 4 “degree sheets” have been received at Head-
quarters and one has been published. Experiments are being made to
ascertain the most suitable method of representing hills on ‘degree sheets
but no decision has yet been arrived at.

58. Pending the preparation of the new map, 13 sheets on the scale of
$-inch=1 mile have been published in degree sheet form from the maps of
old surveys, and 149 sheets of the Indian Atlas and 6 district maps on the
same scale have been reprinted to replenish stock.

69. () Geographical maps on the one-millionth scale.—Nine sheets
were published, two of these in outline only without hills and one as a provi-
sionalpissue. Progress has been made with the compilation and drawing
of the sheects remaining to be published. ( 7ide index map No. 11). One
old sheet has been reprinted. : .

60. Until the modern surveys have extended over comparatively large
areas and have been published on hoth of the topographical scales, the
one-millionth series of sheets, each of which includes 16 ‘degree’ sheets, and
256 1-inch sheots must continue to be prepared from old surveys. Hitherto
the hills on these maps have been shown by shading, but in order to express
more {ully the availuble information regarding leights and orography in
general, it has been decided to show the orography of the sheets to be
published in future by the “layer” system. Under this system the height
abovo sea-level is indicated by a series of colour tints, which in the case
of the one-millionth maps will probably be graded from light green for areas
hetween sea-level and 250 feet, through yellows, browns, purples and red to
yure white for areas above 25,000 feet. The application of the layer system
mvolves the compilation of approximately accurate contour lines, which may
delay the publication of the remaining sheets to some extent, but this
disadvantage will be more than counterbalanced by the increase in the
amount of information which the ‘layered’ sheets will give.

61. An international committee, which assembled in London in
November 1909, docided that it was desirable that an internatjonal map of
the world on the scale of 1:1,000,000, should be produced, and that the
rospective (Governments should prepare and publish the sheets of the maps-
in which their territories were included in a uniform style prescribed by the
committee., The Indian Government had already begun the preparation of
its own series of one-millionth sheets, and these differ in several important
features from the international map, more particularly in the size of the sheets
which include 4° X 4° instead of the 4° X 6° of the international sheets, and in
the use of the foot as the unit of height measurements, instead of the metre.
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62. The Indian sheets could not be altered to acree with the interna-
tional series as they form the key to the whole systeﬁs of nomenclature and
arrangement of the topographical sheets, and because the heichts and contour
intervals must be shown on them in feet ; and if the Survey of India is to con-
form to the international movement, it will be necessary to produce the inter-
national sheets as a special series, in addition to the regular one-millionth
series of the country. Work on the preparation of the special series can only
be undertaken as occasion offers, but a beginning has been made, and the
engraving of one international sheet has been begun. ’

' 63. (d) Small scale General maps:—The outline engraving of the new
32-mile map of India and adjacent countries is nearing completion. It has
been decided to show the bhills on this map by the ‘layer’ system and to publish

it in 1913.

64. The preparation of 2 new 32-mile map of India showing railway
stations has been begun, and is nearly finished. The map will be published
before the close of the calendar year.

65. A mew edition of the railway, canal and road map of India, scale
82 miles=1 inch, has been in hand.

66. The preparation of a series of maps of Southern Asia on the scale
of m’—:@* (about 32 miles=1 inch), has been under consideration for some
time and in response to the demand fora modern map of Persia which has
been steadily growing of late years, it was decided last year that a beginning
should be made with the Persian sheets; the rough compilations of ?:wcs o?
these, ‘Northern Persia’ and ‘Southern Persia’, have been received from the
Simla Drawing Office ; the latter sheet has been drawn and is now under
publication, and the drawing of the former isin progress. The two other shests
which include paris of Persia, namely the “ Afghanistin™ and “Baldchistin”
sheets, are still under compilation at Simla.

. 67. The recent proviﬁcial’ changes are being given effect to on the
lates of the general maps of India, and maps of the reconstituted province of
engal and of the new province of Bibar and Orissa have been prepared.

68. The annual edition of the Railway Administration Map on the 64-
mile scale, showing information up to the first of April, was produced in May.

69, Progress has been made in the engraving of the new index maps ;
7 of the 42 which include the Indian area have been engraved.

70. () Special maps:—Numerous special maps, diagrams and camp

plans were prepared for the Coronation Durbar at Delli. In addition to these,
a special two-inch topographical map of ‘Delhi and vicinity’, and a more dotailed
4-inch map in 4 sheets with an extract map prepared from it in one sheet,
have been published, and a 12-inch enlargement in seven sheets has been
begun. ’ '
. 71.  As usual a very large number of special maps, plans and diagrams
have been prepared for the different departments of Government, for Army
Headquarters and for officials throughout India. Among these are census
maps, administration maps, postal maps, and railway diagrams.

72. Many of the departmental publications of the Survey of India,
its pamplhlets and papers, become forgotten and lost, becausc they are not
published in a regular series with a serial number attached to each. It
frequently happens now that a Survey officer conducting an enquiry is unaware
of the existence of a previous paper dealing with his subject. For this
reason Colonel Gore in 1899 initiated the ‘Professional Papers’ of the Survey
Department. These Professional Papers are published in a uniform style
and are serially numbered. They are distributed to foreign librarics, univer-
sities and surveys. A complete list of the published Professional Papers is
included in each successive paper. It has, however, been found that the
series of Professional Papers is not by itself sufficient, for there are many
reports and papers of the Survey Department which are published for depart-
mental nse, and which are not intended for world wide distribution. It has
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therefore been decided to have a second series of papers of the Survey of India
entitled © Departmental Papers” and numbered serially and to include within
it all papers which are being published for departmental use. The essential
difference between the series of ‘Professional Papers’ and the series of ‘ Depart-
meutal Papers’ will be their distribution, the former being issued to the public,
the latter being confined to the Survey of India and other Government of India
departinents and to individuals who are specially interested in the progress
of the Survey of India.
73. The following departmental publications were printed at Caleutta
this year .—
(1).  Professional Paper No. 12, “Onp the Origin of the Himalaya
Mountainsg,” by Colonel 8. G. Burrard, C.5.L, R.E, F.R.S,,
Surveyor General of India.
(2). Topographical Hand-book :—
Chapter IL.—*Constitution and Organisation of a Survey
Party.”
Chapter IV.—“Traversing and its Computation.”
Chapter VI—“Fair Mapping.” )
Chapter VIL—+“Trans-frontier Reconnaissance.”
Chapter IX.—“Forest Surveys and Maps.”
Chapter X.—*Reproduction of the sheets of the one-inch
Map.”
(3). *“Report on a trial of the Equipment of the 1st, (Prince of
Wales’ Own), Sappers and Miners for reproducing maps in
the ficld” by Lieutenant A. A. Chase, RE.
74 A list of the departmental puablications printed at Dehra Dan
this year is given on page 30 in the Report from the Delira Diin Offices,

DRAWING OFFICE.

73. The Drawing Office continued its normal work of compiling and
supplying material for the engraving of all the general small scale maps of
the department and the fair drawing of such of them as are printed by helio-
zincography, the meintenance and correction of the office copies of all the
maps of the departiment, and the bringing up to date of old maps which had
to ho reprinted. During the year work was done on 29 sheets of the India
aml Adjacent Countries Series, on the seale of -!—mi—m, on 2 sheets of the new

Southern Asia Sories, on the scale of ;.2 and on 37 sheets of the general
maps of India, on various scales,

Tho preparation of degree sheets from the old Atlas sheefs has been
continued and 21 such sheets have been taken in hand,

Of maps, on various scales, which bad to be reprinted, 89 were worked
on during the year,
_ Corrections or additions were made to 125 sheets on various scales
which had been drawn by parties and circles, :

Of indexes, provincial and district maps, and large scale plans of cities
and cantonments, 81 were worked on during the year. 66 sheets of extra-
departmental work were taken in hand. Amongst these were many maps
aud plans for the Census ofticials, and one entirely new drawing for the map
showing the name and poesition of every railway station in India.

41 sheets of miscellaneous specimens, symbols, &o., for departmental use
wero taken in hand.

76.  The work of the office copy or record section is alwavs heavy;
overy new railway and canal and every addition to main roads, or change
1]n bo?ndarmsl has to be added on the office copies of all the maps of the
dopartment; the recent provincial rearrancements in B

) arra . engal alone affec
260 of our sheets, N ° ted
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ENGRAVING OFFICE.

77. The Engraving Office has been employed on maps on the scales of 4
miles to 1 inch and g and on all the general smaller scale maps of the
department.

Considerable progress has been made with the new edition of the $2-mile
map of India in 12 sheets and this map will be finished during the
coming year. _

A considerable amount of work still remains to be done on the new
64-mile map of India, which will not be finished for 2 or 3 years to come.

Corrections have been made to the 96, 128,192 and 256-mile maps of India
and a new map on the 128-mile scale has been published during the year.

The engraving of the first degree sheet, {No. 33 N'), based on surveys
subsequent to 1903 has been taken up and is nearly finished, this map will be
published early next year. Five sheets, (Nos. 34, 47, 53, 83, 94) of the s
series have been worked on during the year, and one sheet of the Iuterna-
tional map on this scale was commenced. Numerous district, provincial,
miscellaneous and index maps have been prepared, or corrected. Amongst
the publications under this head is a new edition of the map of Calcutta on
the scale of 6 inches to 1 mile.

78. The normal employment of the office for some years to come will
‘be as follows:—
(i) The completion of the new 32-mile map of India and Adjacent
Countries, and the revision of the plates of the 64-mile map.
(#) The engraving of those sheets of the India and Adjacent Countries
series, on the scale of Tmu%fm* and of the degree sheet and }-inch series which

are likely to be most in demand, as including important towns, big military
centres and manceuvre areas.

(#¢7) One sheet of the international map of the world on the scale of
Towowe 1S in hand, and additional sheets will be taken up as occasivn offers.

PHOTO.-LITHO. OFFICE.

79. There lias been a general increase of work over 1910-11 both in the
number of maps printed and in the total number of pulls, which has
necessitated a considerable expenditure on overtime work., During the year,
231 sheets in new 1-inch (standard) form were published, including prelimi-
nary and provisional editions, new publication and reprint editions to replenixh
stock. Of these 292 were in colours, 4 in black and brown, and 5 in black
only. This shews an increase of 90 such sheets over 1910-11, and of 15 over
1909-10. Sixty-one degree and fourteen m sheets, (including reprints, &c.,
as above ), were also published.

80. Some progress has been made in connection with the production
of Iayer maps. The difficulties in producing and securing good registration of
the various layer tints have been successfully surmounted, and satisfactory
results have been attained. Two layer maps are in proof stage at present,
and will shortly be printed. .

81. With a view to keeping abreast with the latest printing methods,
a new rubber offset printing machine has been installed. 1t is too early yet
to judge the results of printing from rubber, but it is hoped that the new
method will offer material advantages. ’

82. In the month of March this year the large Zeiss “Apochromatic
Planar” lens indented for in 1906 arrived. The makers experienced great
difficulty in making the prism for this lens, and it is understood that over three
were rejected by them as unsatisfactory before a successful result was
attained. The lens has a fccal length of 1,700 mm, working at an aperture ¢

5. It has been tested at full scale on a 46} inch x 33 inch plate, and

__found quite satisfactory. _With a small aperture, a plate 50 inches x 40 inches
can easily be covered. :

83. A glass plate polishing machine has also been installed.
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TABULAR STATEMENT OF OUT-TURN OF PHOTO-LITHO OFFICE.

: z j_® | 4 | s | & | 7 | ¢ °
‘ iNumberof, OF MAPS PRINTED.
Value of Recovered impressiensF STUBER
Year, {,m‘t of out-turn at:mcmb or | palled ¢ Depart- Extra ReMarxs,
office. ¢-ratea, | DY Dook- {Litho. epn depart- Total,
COBL-TBLUA- | Jehit.® | only here | mental, mental.
rhewn).
s, 3. £
1660-10  ...1 1L,54,404 1 2,13,804 a1,086 | 1,574,180 2,697 1,053 3,790
1010-11 ... | 1,584,193 | 1,77.900 | 50,693 | 1,383,147 2,559 1,104 3,663
1011-12 ... | 147,867 | 201,304 | 24,904t 1,sm,~mi 2,686 1,263 3,949
i

* This shaws a decreane, This s due to the fact that the Map Reoord and Issue Offics now despatches and charges
tor noarly ali the sxtra-deparimental maps printed by the Photo.-Liths. Office.

+Thix ay i statomeontia of provious yeors only includes Btho, impresgions,

In nddition, thers wero 0,036 half-tone pulls and 437,820 line-block pulls, (chiefly Weather Charts).
g § 102,000 . snd 111,300 L, in1910-i1,
BRABRIDEL ) 114846, . and 68,30 . iu 1903-10.

The output of the Type Section is not included in tho above statoment.
The Type Section published 7,998 pages or items, 1,131,012 copies, 2,014,766 impressions.

. 14,604 or ., 1233181 ,, 2,104,755 . in 1910-11,
08 against {12’185 T oor o LA35.008 . 2615735 . in 190910,

) MAP RECORD AND ISSUE OFFICE.

84. 'The gross face value of the maps received from the - rinting offices
during the year amounted to Rs. 2,28,331. This sum includes Es. 16,235, and
Rs. 13,066, the face value of maps printed in the Engraving Office and at .
Dehra Din respectively.

85. The following table shows the maps printed and received and their
faco values :—

NUMBER OF DIFFEREXNT
MAPS OF EACH COLi38
Cluss of maps. Sealo FECEIVED. Val
_ . alue.
New publica-
tionsand Reprints,
-|New Editions.
: Rs.
{I} Geegrnphical meps see § Small & Various 2 2 &,712
II) India and Adjacont Countries (Helio) ...| 1
{II) . <43 untries {Helio} T:600,000 10 2 &,300
{IIT} Quartrr-inch ahecis—
u} Degree sheots { Modern) we | linch= 4 miles P 3 1,500
b da,, Prely, & Provl} ...| linch= 4 miles 33 -1 16,636
- do, from old materdal)... | 1inch= 4 miles 13 3 4,950
(4} {O1d stylo sheets) .., w| linch= 4 miles 1 9 4,020
(TV} 1-inch zStmazlami} sheots— . T
@} {Medern} i Yinch= 1 mile 139 2 *
{bi {Pz-ﬁ!iﬂﬂnary) . i linch= 1 mile 23 ee ?é,%{g}
S (0 style) | Vinch= 1 mile 13 ‘a7 17,467
Provine: linch=16 miles; }
(" feva:txcuﬁ maps {zinch=32 ilee } 1 3 1,780
{(VI} District maps e linch= -4 miles & 1
(VIT) Atlas sheets «« | linch= 4 miles 148 1 051
(VIIT) Administration Report maps | Pinch= 8 miles B 17 s
{(IX} Plaus of Cities aud Cantonmenta - Various H 12 S
(X} Trinnpgulation nnd traverse charts Various 22 mm-i? -’SQ?
}I} In‘&;\x nups Various ;E 5 I,éf}a
(X11) Miscellancons maps w|  Tarious 273 35 43031
Totals - 611 31 2,28,331
Corresponding totals for 1910-11 541 325 | 917481
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86. The total number of printed maps issued during the year was 2,338,633
of an agcregate value of Rs 1,39,270. The details of the sales were as
follows :—

Sales to Number of maps. Taluos.
B

Government officials ’0,73% Y1634 .
Indis Office 1,782 2 061
Departmental issues 3% 42,734
Private individuals . 24,410 19,452
Agents o 3498 3,159
Totals for 1911-12 258,633 1,539,950
Corresponding totals for 1910-11 . 230,548 1,397,167

MATHEMATICAL INSTRUMEXNT OFFICE.

87. During the year under report, riz., from 1st April 1911 to 3ist
March 1912, there was a marked improvement in the demands made on this
office, compared with those of the preceding 2 years. This is clearly illus-
trated by the following table :—

Value of Instruments issued to Public Oficers.

1909-10, 1910-11. 1011-13,
1. Fe B,
238,332 263,184 3,953,633

As a result, the profit and loss statement shows a profit of Rs, 6,204,
(as against a loss of Rs. 6,891, shown in the statement for 10910-11), on this
head.

88. On the ofher hand, there was a shrinkage in the work done as the
following table will show :—

Value of worl: done in the workshop.

1908-10. 1919-11, % 1011-12,
R, Ra. fis.
1,88,411 2,01,329 1,74,571

The profit and loss statement shows a loss of Rs. 4,716, (as against a
gain of Rs. 10,673, shown in the statement for 1910-11), on this head. This
loss was partly attributable to the absence of the Junior Assistant Manager
on leave, the work during his absence devolving largely on more or less
untrained assistants. '

89. The following table shows the number of employés at the end of
each of the last 3 years:—

19062-10. 1810-11. 1011-12,

486 318 330
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90, The following table shows the average number of employés and
their pay :— :

1911-12.

1509-10, 9te-11.

353 at Ra. 70,510 296 at Bs, 50,836 297 at Re, 62,961 -

91. It may be noted as pointed out in last year's report, that certain
standing charges, (representing supervision, rent, interest on plants and
materia[f, depreciation, clerical labour, &c.), have to be incurred, irrespective
of the work coming to the office, and consequently, the so-called profit and
loss in connection with the working of the Mathematical Instrument Office
depends on the demands received for instruments to be supplied, and for
work to he done. In calculating Eroﬁt and loss, a percentage is allowed to

"be taken as credit, (25 ¥ over hook value in the case of issues and 10 7 in the
case of work dene), and an increase of demands means an increase in the
amount of this percentage, resulting in probably a gain, and a shrinkage of
demands means a reduction in the amount of the percentage, resulting in
probably a loss, the standing charges remaining the same in both cases.

92. DBelow are given the usual comparative figures for the last three
years i—

1869-10. 1910-11. 1911-12.
s, Bs. - Ra,
Total ireues to Public Offiecs as shown in the Profit 2,38,332 2,565,184 3,235,633
—  and Loss statements of stores. -
YValuo of repuirs to instruments received for repairs 55,774 64,156 53,941
uirl returned in o servicenblo condition,
Vaulue of instruments received from Government 53,440 33,428 37,228
Utlicers when no longer required,
- Book vnino of the stock of instruments, &c., in 10,22,554 9,20,825 746,047
Hearvicasblw Store, .
Book vnlus of the stock of ipstruments, &e., in £1,381 62,371, 70,460
Ropairable Store, :
Totul value of work done in the Workshop 1,588,411 2,01,329 . 174,871
Value of imstruments nunufuctured in Workshop for 43,035 61,608 61,431
Sorvicenble Store, ’
YValue of instruments purchused loeally 1,045 2.880 4,378
Valuo of instraments and taaterials obtained from 2.12,991 40,844 47,148
Englund through the Dircetor General of Stores. l

43.  During the year the stock of all the three stores, the Serviceahle,
the Repairable and the Material Stores, was taken, and the discrepancies
noticed have been adjusted. - - '

o4 '.’}‘he working of the office on the whole has been very safisfactory,-
el the aims of the Profit and Less accounts have been carried ouf, so that
the oflice lias done its work without practically either gain or loss.

95. During the year the following items of importance oceurred :—

] (1) The Abor Expedition, Miri and Mishmi Missions were
equipped.

(2) The Field Press was again got ready for trial at manccuvres.
(3} A little progress was made in the manufacture of lenses.
(1) The extension of the dividing shop was completed.
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II.—DEHRA DUN OFFICES.
SPECIAL OPERATIONS.

96. The pew apparatus for the comparison of standards of length which
has been designed by Sir David Gill, K.C.B,, F.R.8,, is on its way out from
England, and parts of it have already arrived.

97. The apparatus is primarily concerned with the measurements of
geodetic bases but is of so complete a pature that with its aid it will be pos-
sible to determine the length and thermal constants of almost any bar that
has suitable terminal marks inseribed on it.

93. There are two distinct and separate parts of the apparatus. The one
is for determining the lengths of the wires with which bases are measured in
the field, and the other for defermining the length of the bar with which the
wires have been measured, by comparison with the primary standard.

99. The primary standard will ?robably be a metre of pure nickel. It had
been intended to employ a metre of silica-glass, which seemed to have many
advantages over other materials, but the metre of this kind in the possession
of the National Physical Laboratory at Kew has shewn signs of secular
change, and it would therefore be unsafe, at any rate until further knowledge
of its behaviour has been accumulated, to look upon it as a primary standard.

In addition to the metre of pure nickel there will be a metre of invar, {367
nickel, 64 % steel), and a 4-metre bar also of invar. ’

The last named bar will be used for determining the 24 metre length with
which the wires are compared.

100. The equipment formerly in use in India consisted of a set of 6 Colby
Compensation bars and microscopes and a 10ft. standard bar of wrought iron.
The latter on account of the largze size and somewhat irregular outline of the
dots that define its length, is unsnitable for work of the refinement that is
nowadays looked for, and the Compensation bars, though highly ingenious,
are laborious to use, and their complexity makes it difficult to account and
allow for the residual uncompensated changes of length, due principally to
" differences in the temperatures of the brass and the iron bars of which they
are composed.

101. The Trigonometrical Survey has never possessed any apparatus for
determining the coefficients of expansion of its standards of length and it was
very pecessary that this deficiency should be made good.

102. The seismograph has been inx action and certain improvements
have been effected. 'The pillar even yet appears not to have settled finally,
and adjustments for period have to be made from time to time. A number
of earthquakes have been recorded and the distance of the epicentre
estimated, showing satisfactory agreement with the estiinate from the Simla
seigmograms.

103. Photographs of the sun have been taken on 336 days, the sun
being obscured by clouds on the remaining days.

104. Meteorological observations have been continued as usual at 10
a.m. and 4 p.m. throughout the year. As the results, with the exception of
rainfall readings, are no longer required by the Meteorological Department,
certain changes in the times of observing will be made from Janunary 1913, so
as to make the observations of greater practical use for Survey operations.

COMPUTING OFFICE.

Geodetic work.

105. Numerous computations, comprising conversion of coordinates for
trans-frontier degree triangulation charts, deduction of dynamic and
orthometric heights of rock-cut bench-marks along varions lines of levelling,
reduction of azimuth observations taken on the Abor Expedition, and
;}reparat-ion of Table XVII, Auxiiizgr}' Tables, have been carried out. Work
also has been done in conpection with certain magnetic questions, size of the
Earth, and the International Atlas.
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82 triangulation charts

106. Twenty-one spirit levelling pam shlets and
o : 2 S p ng the year: the total

have heen passed through the press and printzd duri
namber of the latter now amounting to 112.

107. The following publications hive been printed :—

(2) “Note on a change of the axes of the Terrestrial Spheroid
in relation to the triangulation of the Great Trigono-
metrical Survey of India” by J. deGraaff Hunter, ALA

(#y “Miscellaneous papers relating to the measurement of
Geodetic Bases by Jiderin Invar Apparatus.”

(¢) Professional Paper No. 13. “Investigation of the theory
of Isostasy in India,” by Major H. L. Crosthwait, R.E.

(4) “On the Deformation resulting from the method of con-
structing the International Atlas of the World on the
scale of one to one million by M. Ch. Lallemand.”
Translated by J. Eccles, MLA.

(¢} “A note by Major C. L. Robertson, C.M.G., R.E., on the
representation of hills.”

Arrangements have been made for the storage of all thz Professional
Forms which are now being supplied from this office.

Geograplic Work.

108. Some topographical triangulation has been finally adjusted, and
gome is at presont in hand. Explorations in Tibet made by Indian Explorers
at difforent times have been combined chronologically in one hoolk, which is

now being sent to press.
109. The following reports have been printed :—
(¢} Report on the Survey Operations, Mishmi Mission, 1911-12.°

" Ditto ditto  Hkamti Long Mission,
191i-12. -
() Ditto ditto  Miri Mission, 1911-12.

Preservation of Trigonometrical Stations.

110, 1,117 stations were repaired by the district officers ata cost of
Rs. 6,612-4-3. OQut of 340 districts from which reports are due anaunlly,
20 failed to make returns.

DRAWING SECTION.
111, The following table shows the volume of work undertaken :—

. N
Class of map. Z\mnigerh?idsheeta ;rxziirrﬁf&%;f?
to press.

SBoientifle tHagrums and charts 0 g
Geographical mnps, 1.00(13,*300 scalo “ + 1

Da, do,  Layer systom, {specimen) .. 1 o

Do, do. amuller senle ., 2 z
Mireellnneous indexes, plans, dingrams, &, 2 5
Trinngulntion charts e 34 35
Levelling charta 1 qE;
Coronation Durbar mnps - 0 8
Sprein]l maps—Hkamti Long Mission 0 3

Do, do. for Doctor Stein 0 17

Extra Departmiental maps—(1) District map of
Hoshiarpur, and (2) Conntry between Ambala and} 0 2
Paniput,
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PHOTO.-ZINCO. SECTIOXN.

112, 1,350 maps and diagrams were photographed against 1,844 in
1910-11, very little work was received for photographing during the months
of Febrzzzry, March, ani April which accounts for the slight falling off.

113. The number of impressions pulled was 239,116 against 204,113 in
the previous year. The ht.hoomphic machine was emploved throaghout
the vear printing the maps of Dr. Stein’s exploration, cautonment maps,
forest maps, triangulation and levelling charts.

114. The letter-press machine and stereo-typing plant have been
installed and erected during the year., The letter-press machine was em-
ployed throughout the year priutinz departmo>atal forms, the number of
impressions pulled was 265,615.

FOREST MAP OFFICE.

115. The number of maps, of the gross face value of Rs. 14,699, issned
to the Forest and other officials and to the public during the year, was
10,453, which is a deerease of 6,859 from last year. The sum realized by sales
amounted to Rs. 2,681, against Rs. 1,724 in the previous year. Of this
amount, Rs. 2,096 was adjusted by book-debit and Rs. 535 accrued from
sales to private individuals and frading companies.

116. The following table shows in abstract form, the work dealt with
by the Office :—

XUMBER OF SnEETS.

Class of map.

Inhand, | DREmOndsent | pyicied.
1-inch, 2-inch, and 4-inch maps of Forest Surveys 177 4o 108
Provincial, Divisional, and District Forest maps ... 15 12 1
Worldngz Plans snd Miscellaneous maps 17 25 18
Totals 09 137 126
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IIL—CIRCLE AND LOCAL DRAWING OFFICES.

NORTHERXN CIRCLE DRAWING OFFICE.

) ination of
117. The normal main work of the office was the examina :
l-inch (standard) sheets drawn by the various parties, t(]ilg-tqolr;%lz;ﬁi i;o
margin and examination of a few sheets owing to small addi 1011 Surye gd)’
the ?Irav;ing of degree sheets, and the examination _of a few 1-inc (}Eiﬁ an
sheets compiled and drawn in the late United Provmces. Drawing . -
118. The following is a summary of the work in hand and sent to

press ;—

Number of Sheets,
Clacs of map. ‘ Seale. Inhand. Sent to press.

i

- — a 160

1-inck {standard) sheets ... .1 1inch=1 mile 6{.3. | p

0. 0 ?nd Edition) - Do. ] ! ]

Da, do. Reprints) ... - Do, o 8

L, do,  (Preliminary) vl Do ° :

Degres sheets o ] 1 inch=1 miles 5 a8
4 Cuntonmgent maps . e 112, f,}ﬁ; ixll;ches |

Miscellaneous maps, {Delhi) I 0 l 4

SOUTHERXN CIRCLE DRAWING OFFICE.

119. The final examination of 55 1-inch (standard) sheets and the fair
drawing of 5 1-inch (standard) sheets, 4 degree sheets, 4 sheets of the map of
the Periyar and Pambiyar Catchment Areas and 20 special forest editions
were completed ; the fair drawing of 25 standard sheets which were received
incomplete from parties was also completed. The fair drawing of 2 1-inch
(standard) sheets and 3 degree sheets was commenced but not completed.
Considerable assistance was given to parties to complete their current
‘mapping. 13 pupils were trained in drawing and typing. _

120. The Photo.-Zinco. Section undertook most of the photographic
ad Vandyke work required by the parties.

121. The only sheets reported as surveyed in 1910-11 which were
not submitted for publication before the 30th September 1912 were the
following :—

Sheets 48 ;L7 and 58 &

EASTERN CIRCLE DRAWING QFFICE.

122, During this season the office dealt with the maps of season 1910-11,
when there were only 3 parties in the circle.

123. Out of the 41 sheets completely surveyed, 40 were sent in by the
partics for examination and publication. . All of these but one were forwarded
fo Caleatta for publication before the end of the season under report, and
the remaining ‘one was forwarded in October 1912, Fifteen of these sheets
contained foreign territory, of which only reconnaissane¢ surveys on the
T-inclk scale are in existence, and they were completed to margin in the
drawing office by enlargement of the 3-inch surveys. Twelve sheets were
submitted otherwise incomplete by the field parties, and were completed in
the drawing oflice, and during recess 12 draftsmen were lent to the parties
to assist in the mapping of the current season.

124, One degree sheet map was drawn and forwarded to Caleutta for
publication and 8 are now in hand,

125, 0110'cant0nn_1ent map was drawn and forwarded for publication
and also one triangulation chart,
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BEXGAL DRAWINXG OFFICE.
(Standard Mapping Section),

126. The following 14 1-inchk (standard) maps with a mapped area
of 3,47766 square miles have been submitted during the year for the
publication of a preliminary edition of each:—

72 _,ib, %: %], (old style 30 inches X 15 inches, brought up to margin

ors L 0 P =a B
fOI‘a second edltf{)ﬁ), 518, 51 3T L 73 38
and the following 17, with an area of 3,25272 square miles, have beon
compiled during the year and submitted for the preparation of prints for
supplementary survey:—

i= 1,2,3,4,7.% i3 L34,5.5.58, 9 1, 11, 13, 4, 15

127. The following four l-inch {standard) sheets which were comploted
in former seasons for surveyed areas are still held up for the incorporation
of the material of districts Jalpaiguri, Gays and Hazaribagh, no new work
having been done in them during the year:—

B »g G H
786,—5’{

< w

128. The following 57 l-inch (standard) sheets with an approximate
area of 13,942-46 square miles are in hand for the publication of either a
preliminary edition or of prints for supplementary survey :—

o K L o P - c 6
63 ITRE 61 e 3,1 491 13 < RO TR S C T O N T B U N S WA
72—, 733 ¢ __, E
112,15, 18 7 L4567 L2354,3,6550 10,11, 15, 13, 15, 15, 16

. S - L .
Five sheets, riz.:—72  and 72 - were practically ready bub

unfortunately could not be sent in for publication before 1st Qctober aund

hence could not be included among the maps submitted for publication
during the year.

129." In addition to the above, the following 32 1-inch (standard) sheets
which were drawn in previous years in pencil for thina mapping purposes
are still in pencil but will gradually be inked up for publication :—

o 0 0 P - 1

63 T4 6+ 6,7.5, 10, 11,12, 14, 15, 187 72 12, 16" 3,406,759 10, 11, 12, 14, 15, 14 3 LE 5,
M ’
73

130. The following examination, correction and colouring work has also
been done :—

(a) 10 uncorrected proofs of 1-inch (standard) sheets have been
examined and corrected.

(6) TFiscal limits and cultivation have been coloured on 20 un-
published black prints of 1-inch {standard) sheets.

(¢} 26 published black prints of 1-inch (standard) sheets have been
coloured.
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PART IV.

WORK FOR OTHER GOVERNMENT DEPARTMENTS.

131. As in previous years the Riverain Detachment of the Northern
Circle was exclusively employed on the riverain and rectangular surveys
required by the Punjab Government (ride page 7).

132, The Mathematical Instrumeut Office supplies and repairs certain
classes of instruments for every Government department in India including
the Army Department.

133. Various forest surveys were carried out by the parties in the
different circles ( vide the special report on Forest Surveys, page 13 ).

134 The survey of the Quetta Cantonment and civil station was carried
out at the instance of the Chief Commissioner and Agent to the Governor
General in Balachistan (zide page 7).

135 The survey and fair-mapping of the Cantonment of Santa Cruz
were completed { vide page 8).

136. The Pambiyar Catchment area in the Travancore State of Madras
was surveyed and a combined map in 4 sheets on the 2-inch scale of the
Periyir and Pambiyar Catchment areas was fair drawn.

137. A section of No. 10 Party was employed in giving practical
training in cadastral surveying to officers of the Burma Land Records Depart-
ment until the Ist April 1912, when it was transferred to that department
{zide page 9).

138. Survey detachments were attached to the Abor Expedition, the
Miri and BMishmi Missions on the N. E. frontier, and to the Hkamti Long
Mission in North Burma, and executed reconnaissance surveys for the Foreign
and Army Departments.

139. The reproduction, for other departments, of maps, plans, and
illustrations that do not require to be redrawn, does not interfere .with the
normal work of the Survey of India and is always undertaken whea asked
- for. On the other hand, the amount of drawing and compilation that can

-be done for extra-departmental purposes is limited, and is necessarily confined
to urgently required and important work.

140. During the year special drawing and compilation have been doune
for the following :— '

The Government of India.
Local Governments and Administrations.
fihe Chief of the General Staff,
The Coronation Durbar Committce.
he Railway Board.

The Census Commissioner.

The Post Master General.
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Maps, plans, or illustrations were -reproduced for the following in

addition :— :

General Officers Commanding Divisions and Brigades.
The Director-General, Military Works.
The Director, Geological Survey of India.
The Director-General, Commercial Intelligence.
The Director-General of Observatories.
The Consulting Architect to the Government of India.
The Officer on Special Duty for Enquiry into Prices.
The Engineer Officer on Special Duty, Delhi.
The Chief Inspector of Mines in India.
The Indian Museum.
The Superintendents, Government Printing.
The Director-General of Archeology in India.

" The Superintendent, Hindu and Buddhist Monuments.
The Controller of Patents and Designs.
The Great Indian Peninsula Railway.
The East Indian Railway.
The Bengal-Nagpur Railway.
The Eastern Bengal State Railway.
The Bengal and North-Western Railway.
The Kariichi Extension Railway Survey.
Local Census Superintendents.
Sanitary Commissioners.
Chicf Engineers.
Forest Department.
Police Department.
Postal and Telegraph Department.
Agricultural Department.

141. Some work was also done for public bodies or societies, such as
the Port Trust Commissioners, Caleutta and Madras, the Indian Astronontical
Socioty, the Calcutta School of Art, the Photographic Society of Bengal
&e., and in a fow cases, for private firms. o

142, Asarveyor from No. 1 Party accompanied Mra. Bullock Workman'’s
expedition and surveyed an aren of 866 square miles on the scale of § inch =
1 mile on and m_the vicinity of the Siachen glacier in Baltistin. The dordina,ry
pay and travelling expenses of the surveyor were paid hy the Survey of India
all other extra expenditure being mst by Mrs. Bullock Workman on the under-

standing that the mup would be placed at the disposal of the Survey of India
on the return of the expedition.

143. 17 maps were drawn and compiled and 30 maps reproduced at
Dehra Dim of Dr. Stein’s explorations in Chinese-Turke ps reprocuced a
Chinn, 1906—03. 3 stin and Western

144, A number of astromomical, barometrical, a 3

: N . .( 3 & i1l {}d }3 SO
observaé;o_ns, i’ﬂ‘]g}ﬂlt‘y C“??*‘ﬁ Bailey in the course of 2 journey }flr?)nfl%:}{;?é
across China to Sadiya, India, bave been worked out in ¢ : .

at Dehra Diu. ut in the Computing Office

145. A section of the Simla Drawi ice i

. awing Office is employed s
miscellane 'us work for the Military and Foreign Depa,rtmentg gn((ll h‘gily og
out 2 lurge number of maps. ’ a5 burne
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or illustrations were -reproduced for the following in

Maps, plans,
addition :— :
General Officers Commanding Div
The Director-General, Military Works.
The Director, Geological Survey of India.
The Director-General, Commercial Intelligence.
The Director-General of Observatories.
The Consulting Architect to the Government of India.
The Officer on Special Duty for Encjuiry into Prices.
The Engineer Officer on Special Duty, Delhi.
The Chief Inspector of Mines in India.
The Indian Museum.
The Superintendents, Government Printing.
The Director-General of Archacology in India.
"The Superintendent, Hindu and Buddhist Monuments.
The Controller of Patents and Designs.
The Great Indian Peninsula Raiiway.
The East Indian Railway.
The Bengal-Nagpur Railway.
The Eastern Bengal State Railway.
The Dengal and North-Western Railway.
The Kariachi Extension Railway Survey.
Local Census Superintendents.
Sanitary Commissioners.
Chicf Engineers.
Forest Dopartment.
Police Department.
Postal and Telegraph Department.
Agricultural Department.

isions and Brigades.

141. Some work was also done for public bodies or societies, such as
the Port Trust Commissioners, Caleutta and Madras, the Indian Astronomical
Socioty, the Calcutta School of Art, the Photographic Society of Bengal
&e., and in a fow cases, for private firms, ” =t

142, A survevor from No. 1 Party accompanied Mres. Bullock Workman’s
expedition and surveyed an area of 856 squars miles on the scale of § inch =
1 mile on and in the vicinity of the Siachen glacier in Baltistan. The :ordin‘ut-
pay and travelling expenses of tho surveyor were paid by the Survey of In((Iiaj.r
all atiher 0}xt§a (fxpcmiihum Ebcing mat by Mrs. Ballock Workman on %The under-
standing thet the map would be placed at the dispos: 4 i
on the return of the éxpcdition. : tisposal of the Survey of Tadia

143. 17 maps were drawn and compiled and 30 maps

- - : 3 N £ Fs 33 y {;uca(} a.tu
Dchra Din of De. Stein’s explorations in Chinese-Tu ups reproduces
China, 1906—05. i rkestin and Western

| 144 A number of astronomical, barometrical, and hypsometrical
ohser\'ftéliqn& g:tlmn]by Captain Bailey in the course of a journey from Pekin
aeross China to Sadiya, India, have hoon worked . A
it i out in the
at Dehra Dan. Computing Office

145. A section of the Simla Drawing Office is employed solely on

miscellane us work for the Military and Forei
oreign Departme 3
out o large number of maps. s B nés, and has turned
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