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PREFACE.

This report is infended to be general and coneise. More detailed deserip-
tions and discussions of results will be found in Velomes IV and V of the
“ Records of the Survey of India, 1911-12-13 and 1912-13, respectively.”
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GENERAL REPORT

ON THE

Operations of the Survey of India
DURIXG THE SURYEY YEAR

1912-1913.

PART L
ADMINISTRATION.

1. This report deals with the operations of the Survey of India for the
survey year commencing the 1st October 1912 and ending the 30th September
1913.

2. Colonel 8. G. Burrard, C.8.1., R.E., F.R.5,, the Survevor General,
administered the department until the 16th April when he went on leave
and Colonel T. F. B. Renny-Tailyour, C.8.1, R.E, ofliciated as Surveyor
General for the remainder of the year.

3. Lieutenant-Colonel P. J. Gordon, I.A., retired on the 23rd of Septem-
ber, and Lieutenant C. F. Nation, R.E., reverted to Military Duty with effect
from the 2nd November. Three new Imperial Officers were appointed, namely,
Lieutenants R. L. Almond, R.E., H. E. Roome, R.E.,, and H. M. McKay, R.E.

No Provincial officers were recruited.

4. During the year the Provincial Service reorganisation scheme was
sanctioned, introducing, besides other benefits, an incremental time scale of
pay combined with charge allowances and the granting of executive charges
to Provincial ofticers,

Two new parties were created from the 1st March, riz., No. 19 SBase
Line) and No. 20 (Cantonment }, and the six drawing offices were numbered
and all are now executive charges. The drawing offices are now No. 1
{ Calcutta), No. 2 (Dehra Dan), No. 3 {DMussoorie), No. 4 {Bangalore),
No. 5 (Shillong), No. 6 (Simla).

Two of the three posts of Survey Instructor were abolished.

5. The cost of the department for the financial year ending the
31st March 1913 was Rs. 33,74,174 against an estimated cost of Rs. 37,29,520.

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

SURVEY WORK IN THE FIELD.

I—TOPOGRAPHICAL SURVEYS.

.

NORTHERN CIRCLE (vide index map No. 1),

7. No. 1 Party.—This Party continued its field operations in the
Kashmir and Jammu State throughout the year. An area of 3.091 syuare
miles in the Puanch State, the MMirpur, Riasi, and Jammu distriets was
surveyed on the 1-inch scale, the country varying from the low flat plains
bordering on the Gujrat distriet of the Punjab. te the high ranges of the
Pir Panjal. In addition, areas of 684 and 1,036 square miles on the }-inch
and }-inch scales were revised in the open mountainous tracts of the
Gilgit and Ladakh districts respectively, bordering on those areas surveyed
Iast year. The head-quarters of the Party were retransferred from Srinagar
{Kashmir) to Mussoorie in April 1913.

8. No. 2 Party.—No. 2 Party surveved 36 1-inch sheets giving an
area of 9,245 square miles. Most of this was revision of existing 1-inch maps
in Lahore, Ferozepore, Ludhidna, Hissar and neighbouring districts, and in
Faridkot and Maler Kotla States; ualso new survey in the western portions
of the Philkian States; all plains. There was 1 sheet of revision survey in
the Siwaliks, on the border of Hoshiarpur district, which was parvtly hills and
partly plains, and revised on a variety of existing scales.  Except for this the
country was plain and fairly open, with slight undulations and sandy outerops
in the southern parts. No contouring or height work was attempted in i%iﬁ
plains, a fair number of heights indicating the general line of the country
being subsequently abstracted from the maps of the Irrigation Department,
Ferozepore cantonment and a few mmportant towns were surveved on a
slightly larger scale in order to secure full detail for the 1-inch maps,

A small six-inch survey of Miler Kotla and eavirons was paid for by
Maler Kotla State. A man was sent to the Dera Ghazi Khin neighhourhood
to sketch in the great alterations due to the movements of the Indus, for
incorporation in the new degree sheet of that area. -

9. No. 3 Party—This Party was originally intended for work in the
United Provinces in continuation of last year’s programme, but was moved
into the Punjab for special surveys, required by the Irrigation Department.
It surveyed a total area of 7,724 square miles, of which 4,960 square miles
was 1-inch revision survey, and 2,764 squave miles 1-inch survey. The former
comprised parts of the districts of Ambala and Karndl, and the latter the
eastern portions of the Phalkian States, of Patiila, Nabha, and Jimd. Te
supply data for the new survey, a traverse section of this Party ran traverses
over an area of 6,058 square miles in the Phualkian States.  With the excep-
tion of the foot hills of the Punjab, Siwaliks in the North, the country wuas
flat alluvium, much irrigated and generally wooded. The old 1-inch maps
utilised for the revision survey, except for the village sites, were not of much
assistance. The new maps show a large amount of detail,

10. No. 4 Party.—This Party surveved an area of 5,460 square miles
in the districts of Buahraich, Gonda, Lucknow, Bara Banki Llbe Barels,
Fatehpur, Fyzibad, Sultinpur, Partabgarh and Hardoi The country
surveved consisted chiefly of flut plains, well cultivated and covered with an
abundance of artificial groves. The rivers Ganges, Gogri, Gumti and Ripti
ran through portions of the work.
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as transferred to No. 20 Party from 1sé

» Cant nt Section w. .
The Cantonme 7 Section IV {Canton-

Angust and the work of this section is reported under
ment Surveys). )

11.  The Punjab Riverain Detachment.—This detachment continued the
work of traversing and laying down base lines. 319 linear and 39t square
miles of main traverse, and 3,256 linear and 803 square miles of minor traverse
were run, 13,833 theodolite stations were fixed in _tile area, under water
action of the rivers Satlej, Rivi, Chenib, and Jhelum in districts Ferozepore,
Lahore, Sialkot, Gujrat, and Shahpur, and 583 coraers of ifif}‘ squares were
demarcated with permanent mark-stones on both banks of the Sutlej (districts
Maontgomery and Ferozepore ), Chenal (distriets Gujrat and Sidlkot ), and the
Jhelum (districts Shahpur and Jhelum) to serve as bases for the future
demareation of bounduries in the bed of these rivers. 3,496 plotted and 697
houndary  “maxiris” (scttlement mapping sheets) of 407 villages were
completed amd 49 4-inch sheets were traced, and supplied in time to the
Settiement Officers of Ferozepore, Lahore, Sialkot, Gujrit, and Shahpur.
Besides these, 863 miscellancons traces were prepared, and all the traverse
stations marked during the season were plotted on 51 4-inch sheets. Three
4-inelt rivernin bonndary shects were plotted and compiled, 2 sheets finally
completed, and 4 sheets typed,

12, The 23 acre rectangular survey was carried over the remaining tract
commanded by the Lower Bari Doab Canal in continuation of the last year’s
work. Fourteen thousand, six hundred and twenty seven 25 acre rectangles
woere broken,  Nearly 56 per eent. of the work was tested by the tahsildars,
naiby tahsilifies, and the survey officers, and 16 per cent. was checked with
theodolite traverse. 1,059 linewr miles were Eraversed, and 3,895 theodolite
stations were fixed.  This work is now completely finished.

13. The Khushab T%al (sandy area) survey was suddenly taken up
daring Fehruary 1913 at the special request of the Punjab Government.
1,967 lincwr and 1,070 square miles were traversed, and 3,808 theodolite
stutions lnid out. 238 dressed stones and 84 iron tubes were embedded on
cortain sclected stations to facilitate future survey and demareation of fields
and bowndarvies. 591 plotted swasipsis on the scale of 12 inches to one mile
wore suppliod to the Settlement Officer, Shihpur, early in September 1913,

In addition to the above, 604 masqeis of 36 villages (scale 8 inches to
one mile} wore redaced to tho serle of 4 inches to one mile. The boundaries
of these villiges were compiled on 29 4-inch sheets showing discrepancies of
over two chains, and their traces prepared on 63 masaris for the Settlement
Ofllicer, Shahpar,

. With aview fo assist the Settlement Officer, Dera Hamirpur and to
utilizo the experience thus gained for the cadastral surveys of tahsils
alimpur, Kangra and Narpur, the Kangra work was experimentally started
tluring the” middle of April 1913, 637 linear and 81 square miles weve
trianguiated and traversed and 1,840 stations fixed with theodolite. 784
plotted masdris of 256 tikes {sub-villages) were supplied to the Settlement
Gilicer, Dera Thunirpur,  The experiment has proved suceessful, and work
will he commenceed in the three tahsils during next ficld season.

SOUTHERN CIRCLE (vide index map No. 2),

.18 Nao & Party.—No. 5 Party surveye:d an arca of 3,690 square milas
in tho oshangabad, Narsinghpar, Betal, Chhindwira, Nagpur, Bhandara,
Seont and Balaghat districts of the Central Provinces and trinneulated an
aren of 14072 squarve miles in oshangibad, Narsinghpur, Betal, Chihindwra,
Seont, Bhandire, Bilaghat, Niagpur and Wardha districts of the Central
Provinces and in_the Awraoti district of Berdr. The nature of the country
survoyed varied from the steep and wooded hills on the north of the Satpura
plateau to the tiat and undulating cultivated lands in the Nagpur plain,
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16. No. 6 Party.—XNo. 6 Party surveyed an area of 5,028 square miles
in the Yeotinal, Akola and Buldana districts of Berar and in the Adiliabad,
Nander and Parbhani districts of Hyderabid and triangulated an arex of
2,795 square miles in the East Khandesh distriets of Bombay, in the
Buldina and Akola districts of Berir and in the Parblhani and Nander
districts of Hyderdbid. The country was of an intricate nature similar to
that surveved in previous vears. The l-inch survey of Hyderbad State
was commenced and the increased out-turn of the party is <due to the
rapidity of survey on this scale.

17. No. T Purty—XNo. 7 Party surveyed an area of 3,017 square miles
in the Malabar, South Kanarm, Salem, Coimbatore and North Avcot distriets
of Madras, and in the ]hmﬂ*llure Kolir aud Mysore districts of Mysore, and
triangulated 4,642 square miles in the Salem, Chittoor and North and South
Arcot districts of Madras. The country sm-\'e}‘ed was very vavied in charae-
ter. It includes the Hat intricate coast, the undulating jungle-clad foot-kills
of the Western Ghats, the densely wooded, hilly conntry on hoth hanks of the
Cauvery river and the open undulating Mysore plateau.

18, NVo. 8 Purfy.—No. 3 Party surveyed an area of LG squave miles
and traversed 205 linear miles in the Malabar and Madura districts of Madras
and in Travancore State. Along the sea coast the country is covered with
dense eocoanut groves and pi uid'; ‘cultivation whieli is Hooded for the greater
part of the year. On leaving the sea coast the country gradually changes in
character and is at first undulating and densely populated and cultivated with
scrub or tree jungle on the low hills, Further inland the cultivation and

Cinhabitants are less and the forest areas becote more numerous and denser
with open grassy tops to the high hills.  The work in such country was of
necessity slow difficuit and expensive.

EASTERN CIRCLE (ride index wmap Na. 3).

19. No. 9 Party—XNo 9 Party surveyed an area of 4,030 siquare miles
in Singhbham and Ranchi districts and in the Feudatory States of Ovissa,  Of
this area 1,189 square miles in the Feudatory States were surveved on the
2-inch scale ,zm(l 30 square miles of reserved forest in S;zwhl:hum district
were surveyed on the 2-inch seale; the remaining area was surveyed on the

1-inch scale. The country surveyed was mostly wooded and hilly. but on the
Ranchi platean, unduifttuw and well caltivafed. 253 linear miles of forest
boundaries were traversed by theodolite within Singhbham district.  Tri-
angulation was carried out in districts Haziwibagh, Mongh}: Bhagalpur and
Santal Parganas.

20. No. 10 Party.—No. 10 Party surveved an area of 2,406 square miles,
in the Myitkyin2 district of Upper Durma, including 24 square miles of
country bheyond the Burm‘t Chiua frontier (md in unadministered ferritory
which were sketched; 2,700 square miles were triangulated and fraversed
in the Myitkyina district and 207 lincar miles of forest houndary traverse
were completed. The country surveyed varied from the level plains roaud
Myitkyina and Talawgyi on both sides of the Irrawaddy which were less
than 500 feet above sea level, to the high hills along the Burma-China Border
some of which were over 12,000 feet hzgh and covered with snow during the
winter months. Doth plains aud hills were thickly wooded and it was diflieult
to get any views of the surrounding country except where grounid had been
cleared for cultivation.

“In April a drawing office was opened in Maymyo for the prepara-
tion of degree sheets of Burma and of special maps deualing with the Burma
fronfier Silch as those surveyed with Political Missions, &(,

One Upper Subordinate and three surveyors were attached to Political
Missions during the field season.
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21, Aw. 11 Party.—No. 11 Party surveyed an area of 1,960 square miles
in the Tavoy district of the Tenasserim division of Lower Burma and tri-
angulated an area of 3,929 square miles in the same district and in the north
of the Mergui district. The country surveyed varying from MANGTove SWamps
to hills rising to 6,800 feet lay between the sea coast and the Siamese frontier,
the greater part of it being thinly populated or eatirely uninhabited. The
work also incladed the North and Middle Moscos Islands, which lie from
fifteen to twenty miles off the coast.  Owing to a hot and damp climate with
an avernge annual rainfall of 230 inches the evergreen jungle is very dense
and often impenetrable ; this, together with scarcity of labour, supplies, local
transport and communications made survey work slow and difficalt.

Six Superintendents of the Burma Land Records Department were
attached to the party for training in plane-tabling for two months each.

One surveyor was attached to the North Burma Exploration Survey
Detachment and another was employed on reconnaissance work under an
officer of the Intelligence Branch of the Army Department.

22, Nao 12 Purly.—No. 12 Party surveved an area of 3,374 square miles
in the Kamrap, Darrang and Nowgong districts of Assam and carried out
triangulation and traversing over an area of 4,500 square miles. The ahove
area includes 43 gquare miles of reserved forest surveyed on the 2-inch
seale.  The country umniler survey consisted principally of the alluvial plains
of the Bralimaputra which, where not under cultivation, are covered with high
grass and seattered tree jungle interspersed with finmense swamps and
“hils™; the balunce of the area consisted of hills for the most part densely

woaled,




TOPOGRAPHICAL SURVEYS.

Table-showing Out-tupns and Costs.

1912-1913.
1 2 3 4 ] 6 7 B ' 9 10 11 12
Qut~turn, Total Dil}:_:ﬁime Cost-rute per
Cirele.| Party. Loceality, Character of Ground. Type of Survey. | Seale. S(?I?E'L?"c::l ?5] 6,000 square| Total cost. :{:::"“;':::{H RuMARKy,
Burvey. suiles. ';::}: f )I’L(':;) Mupping.
i ! o
g milea, | Sy miles, | Sy, wiles, 1., | Iin,
Burvey .. | 1sineh 3,001 )
N. |No. 1 | Eashwir Btate voo | Mostly hilly and wooded ... | | RevisionSurve -inch 644 4,811 1,189 1,12,650 2444
y nlly Y
( ReviuionSurveyi $-inch 1,036 )
|
N. |Xo. 2 | Ponjab ... | Partly plains, partly Siwalik | [ RevisionBurvey| 1-inch 6,331
l ills, cais] ’ Survey ... ] ldneh 2,661 9245 +3,245 111252 i 12:0
Plaina  fair open, no - L3 o e I A1, )
heights or Sontaurs, '\ Revision Burvey {i«iuch. } 238 ) i
; |
‘ !
\
t
N. [ No. 3 ! Panjalb and U, P Flat Allusiam | { Survey o+ | Beinch 2,704 | IR +1,724 1,42, 74 148
e : J P 1| RevisionSurvey 1einch 49505 fri= o e
I
: ' i !
N. 1No. 4 | United Provinces ... | Pluins wooded pnd open ... | Resurvey  and | 1-inch | 5,460 | 3,44 i —511 U6,477(b) 177 | (#) Excluding cost of Cantan-
supplementary ! ! : : ment Beetion, Ra. 18,020
BUrvOY. ! } | (riede tubide un p. 18),
I '
i ! \ l
1 : l N : ]
: f . ! [ .
Totala, Northern Circle ... ‘ i 97,20 i 43,240 | 468122 1700 |

fa) The figure 6,000 (square miles) from which differences are showa in column 9 is the full out-turn per party which it i buped to attaln in the future.

11



TOPOGRAPHICAL SURVEYS.
Table showing Out-turns and Costs.—{Contd.)

1912-13.
Lo 3 : 1 3 6 3 § 9 10 1 12
. : l Out-turn. Total . Di?:::]l:"w Costerate -Ym
Circle., Party. ; Locality. Character of Ground. Type of Survey. ; Scale. S?l:‘t;:‘l;:; fﬁl G,::?(ll)vz.l‘;‘:"‘ Total cost. Qé‘f,‘ﬂrf‘\lﬁ:ﬁl REMARKS,
i | Burvey scales, pa rty.l(u) Muopping,
Varied, wooded hills and | Survey 1-inch 2,576}
8. {No. & |Centrnl  Provinces caltivated pluing, . 3,690 310 1,135,888 00
(Woodcd hilly Revision Burvey | 1-inch 1,115 )
Varied, apen plaing undu- | Survey | §-inch 1,086
lating platean intricute .
forest-clad hiils.
B. | No, 6 |Berdr& Hyderabad ... [« Open  unduluting plaing | Survey . | 1-inch 1,508 3,028 R U 09,531 320
’ with deep ravines, .
Intricato ground with thin | Survey 2-inch 434
) forest.
[High foreat-clad hills and { SBurvey .| 1-ineh 65Y
undulating open platean, { Rovision Survey] 1-inch 4,040
B, | No. T |Mudras & Mygore ., 5,m7 - 513 57,604 175
Fiat coast, low jungle | { Survey 1}-inch 312
clad foot-lills. Survey wre | 2-inch 13
Flat enclosed const comtry] Survey voe | 1i~inch 256 L6Ls 5 6
. . . ] ) —4, 386 1,32,797 24 [ Very difficult country,
8. [No. 8 |Madras & Travaucore (Opeu hills, forest snd flat | Survey v | 1einch 1,358 )
enclosed,
Totals, Southern Cirele ... ‘ veen | 18,349 -10,651 4,438,990 32:51

ol

I L¥vd



1.

No, @

No. 10

No, 11

No. 12

Bihar & Ovissn

Upper Bavina

]
Lower Burmn

Assun

Supplementary
lnting platcan. Burvey.
Thickly wooded hills Revision Survey
Open unduluting ground...' Swrvey .
Waoodedundnlauting r-mmu] Revision &mvc\'

with hills.

|
' [ Wooded hills and undu-
|

Thickly wooded bills .. | Burvey
Survey -
Mostly Dilly wud  thickly ""éﬂll'l'll‘n"\nmm-
waooded, urvey

\ Survey

Deusely wooded ; partly un-, ;'"“"
dulnting, p.ull) stewp hills' { Surve
Burvey

Revision Snrvey

Fartly open plains and grass ‘wupplclm-utur\'
jungle,  partly  densely sarvey,
wouded hills, Survey

Totuls, Eastorn Cirele

Graxp ToTars e

1-inch

1-inch
1-inch
$-inch

2eineh -

1-inch

Yaineh
2-inch

1-inel

2einch |

1-inch
Leineh
1-ameh

2-ineh

2,308
416 | L0 | —1u50 108,185 20
4 S Loy 1,45 I ) |
1189 | : I ; !
[ |
30J ; i ’
. | .
2,347 !
N ! Z SATH) 0N L d66() FE () Trans-border reconniinsnies,
"'W’_) \ I i (o) Exclelding  reconuipumee
123 ! | CURNTVEY.
! : i {i) Exceludes  Ha, 30,288 ox-
; ‘ ‘ ponded onee xplovation mrveys,
' ! forext Lowndury warveys ninl
: ) ‘ , Moymys  Dreowing  Offieo,
! ‘ Costevade iw high owing to
- ! dithenlt vatnge of groanel il
| expensn of feansport,
| i
i
i
1o 1,060 — 1,040 1,305 BT () Exeluding T, VLI on
215 ) inktruction  and  recolniise
: e,
5
116 | .
PR SR X 626 LR, 006( /) A () Exeluden R 2050 for
: specind  foront pirvey T
37(y)J i includen MK, 2865 expoenilis
| ture  on trsversing  forest
' i Louardnries,
f {9} Excluden 6 sequarey miles of
wpecind forest survey.
| \ .
| i | !
t
1 r
: i
1886 0 12,184 a1.2445 IR
_— s T
524G | e 10,375 1 14,08,337 S kih

{0/ ‘Tho tigure £,000 (rquare miles from which differences are shown in column 9 is the full vut-turn per party which it is huped to attam in the future,
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Table showing progress of

PART IL

Topographical Surveys, 7905 to 1913.

Burvey your.

.

113-14;
16507
HinT-08
140%-04
1969-10
tats-i!
[1-12
1412-13

Avinn completed to dute

Tolal weons  included  in topegraphiosl<
proiramne, | ,
N
* w H :
Aypproximate aress remsaining for Survey 4
£
I
i

i i i !
,  Northern : Bouthern . Eastern
Seale. . " Cirele, Girele. | Cirele. Total.
. Sy, iniles. : S, miles, . Sq. wmiles. Sq. mifes,
linchand ) 4995 16601 103320 17,977
2-ineh ! ; :
do. .37 1,646 8,659 - 23,602
' ; |
do. 14530 0,256 12431 36217
do. 0 17857 1226 | 1La42 | 42025
. .
hr. 25,833 12,532 | 8.738 . 46,101
. dor. 07,52 13151 9,218 1 45,917
uned 1)-inch } : | :
do. L oemRsz 915 (01065 43621
£
do. 7 27,248 i 13,19 11,836 ‘ ¥2 425
andd §-inch § o
! i
...... LaR212 | TH2T3 ] BLBOR | 311,865
1 1
i
Total of )
{-inch & 1 _ i
$-inch {730,080 12,800 24,800 § 1,821,800
work |1 :
allotted. ) ;
i
|
Totul eof 1)
1-inch & i ; . '
d-inch - !ognrgss ! 463.0u5 | 444,408 11,509,715
work siil] [ .
remuin- |
ing. J

{#r} The aren reporied in 1911-12, wroagly include

Norr 1.—As was suggested in the

d 1,628 square miles surveved by No. 11 Party on }-inch seale.

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

the original topographical programme.

for a larger area than was contemplated in
The exact figures showing

the areas allotted to 1-inch and l-inch surveys, respectively, are not
to 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 ho carried 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 ab present unnecessary.,

Nore 2.—The figures showing the
nog

total areas included in the topographical

ramme of the circles and the areas remaining for survey are

{iai_)Te to future correction, (1) because the lmits of the several
cireles have not been everywhere settled, (2) because in some small

arens surveys are not
These areas get unavoid
of actual survey and

found up to standard and require revision.
ably included hoth in the totals for the year
in the totals for the year in which the

revisionary survey takes place, and the figures thus become slightly

incorrect,

*
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23. A large amount of exploration on the North East frontier was
carried out during 1911-12 and 191213,

924 The detachment under Lieutenant Lewis, R.E. with the Mint
Mission in 1911-12 surveved 2,000 square miles in the basin of the Subausir
and its aftluents the Klru and Kamla Rivers and fixed a laree number of
peaks on the main Himalayan range.

25. In the Abor country during 1811-12 and 1912-13 a detachment
nnder Captain Trenchard, R.L s|ury ered the whole valley of the Dihdng and
its tributaries up to Latitude 29730 (except the headwaters of the Siom
River); an area of 6,500 =quare miles. A lurge number of peaks on the main
Himalayan range were also fixed, including one of over 25,500 feet.

26. The detachment under XMajor Gunter, RLE., with the Mishmi
Mission explored the Luliat kiver up to the neighbowrhood of Rimd in
1911-12 and surveved the whole of the basin of the Dibing River aud its
tributaries in 1912-13, completing an area of 8,843 square miles, and fixed a
large number of peaks on the main Himalayan range,

27. The detachment under Captain Cardew, L.k, which aceompanied
the North Burma DMissions of 1911-12 and 1912-13 surveved an arca of
10,000 square miles, nearly completing the exploration of the Irvawaddy hasin,
Surveyors also accompanied the late Captain Pritchard in both seasons, and
including their work, a total area of well over 30,000 square miles of hitherto
unexplored country has been surveyed on the }-inch scale.
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I1I. FOREST SURVEYS.

ox. Duying the vear 191213, the forest surveys h_m'e, i@ _1_1:;{1;1.!, heien
carricil ont by the Topograplical parties of the bm’%’eb\l nif [lafii!‘tl" !nit 1e
majority of cases, the surveys were executed on the scale 0} wo inc a{‘als
to the mile bt in some few stances, the \w;rl-c was «one on the one-inch
acide. A considerable extent of forest houndaries was also surveyed -on the
scale of 4 inches to the mile. The revision of certain nreas previously
airveved an the d-ineh senle by the old Forest Survey Branch was also
effected,

Nurthern Circle.

2%, No forest surveys were carried out in this Circle during the year
nnder report,

Sauthern Circle.

30, Central Procivers, (Berar Cirele)-—Xo. 6 Party continued the
topographical survey of Berdar and Hyderabad. All A and B class forests,
and C e&usu forests over one square mile in area falling in the area under
survey and in six of the sheets to bhe surveyed in the next and following
sesons were surveyed on the 2-inch scale,

With the approval of the Chief Conservator of Forests, no theodolite
howndary traverses were carried out, but all the reserve boundaries were
surveyed hy plane-table traverse on the 4-inch scale; this ensured betier
agerecment with the topographical details.  The survey of all the forests in
Yeotmi] district was completed and work was also done in Akola and Buldéana
distriets.  The old 4-inch map of GGerumatergaon reserve in Buldana was too
inaccurnte to be utilised and a new Z-inch survey was commenced. The area
of forests surveyed on the 2-inch seale amounted to 3756 square miles and
the plane-table boundary surveys amounted to 9348 linear miles.

$1. Madras Presidency.—No. 7 Party in the course of its ordinary
aporitions carried out the survey on the 2-inch scale of the Mambeita reserve
and Doddasampagai extension of Kollegal division amounting to 116 square
wilex.  No new boundary traverses were carried out.
L4

Fasteru Circle.

32, Bihdr and Orissu~—In the course of its regular operations, No. 9
Party surveyed an area of 30 squave miles of protected forests, on the 2-inch
sele and 32 square miles on the I-inch scale, in the Singhbhim and Chaibasa
divisions; and theodolite traverses amounting to 253 linear miles, were run
romud the houndaries of all the blocks over 1 square mile in area which have
not heen proviously surveyed.  The survey of all the forests in the Sinehbhira
forosts division and of such forests of the Chaibisa division as fall in the
Singhbhiim district, has now been completed.

143 , Upper Burma (Northern Circle)—During the year under report,
No. 101 arty surveyed the Maingna, Zigyun, Talawgyi and Kawan reserves
in the Myitkyind division, amounting to 1161 square miles, on the 2-inch scale
and part of the Padaung game reserve, area 27 square’miles on the I-ii:(:}l
scale.  In addition to these, 207 linear miles of b(}und&r}’ survey was
comploted round  the Maingna, Talawgyi, Kawan, Namkwin and part of
adaing reserves.  The Conservator of Forests, Northern Circle agreed to
t?e survey of the Padaung reserve being done on the 1-inch scale instead of
i}:{; S.{.};ﬁ:ﬁ;{;ﬁtlg s 16 15 only reserved as a game sanctuary and not for timber
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34, Sunth Tenasserim Dirision ( Tenasserim Cirele J—Parts of the
Heinzé and Kaleinaung reserves amounting to 212 square miles and the whole
of Pandin-In reserve, area 3 square miles. were surveyed by XNo. 11 Party
on the 2-inch seale aud their boundaries, 50} linear miles, were traversed by
theodolite.

35. Assam.—XNo. 12 Party surveyed the Darranga, Khalingduar and its
extension and Singri Hill reserves, on the 2-inch scale in course of its
ordinary operations. In addition to this, the two small reserves of Hijo and
Sildar Hill surveyed on the 1-inch scale last year, were at the special request
of the Conservator of Forests, Western Circle, resurveved on the 2-inch scale,
The total area thus surveved amounted to 37 square miles.  Au area of some
6 square miles was also surveyved on this seale in the Upper Dehing reserve
{western block) and its boundary, 50 linear miles, traversed on the {-inch
scale. This being a special survey, its cost will be borne entirely by the
Forest Department. Sonaikusi and Nolahat reserves, area 44 square miles,
which were previously surveyed on the 4-inch scale by the old Forest Survey
Branch, were revised on the 1-inch secale, as the contouring and heights were
found unreliable. The artificial houndaries only of the following reserves,
amounting to 167} linear miles, have been traversed on the 4-inch scale,
during the year under report :—Khalingduar Extension, Singri Hill, Jungthung,
Chelabor, Sildharampur, Lackhawa and Kaziranga.
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IV.—CANTONMENT SURVEYS.

96, No. 20 Party (Canfonment)—During the year this Party was
formed to survey cantonments and towns on large scales, and also to train
solidier survevors who after a further training in this party, are to be trans-
ferred to the Military Works Department to revise and keep up to date all
cantonment plans completed by the Survey of India Department.

37. From 1st Aungust 1913, the Cantonment Section of No. 4 Party
was converted into this new Party, and its strength was increased by recruifing
pupil surveyors and by the transfer of a Provincial Officer and 'an Upper
Sabordinate from other parties.

98, During the year the cantonment section and the party completed
the survey of (Quetta Cantonment, Quetta Civil Station and Quetta Fort,
which were then imband, and also completed an extension of 825 square
miles of the Delhi New Cantonment Area which was surveyed the year
previons for the Town-planning Committee, and in addition surveyed Saugor
Cantonment and its bazaars, and also triangulated Guna.

39, The mapping of Quetta Cantonment, Quetta Civil Station and
Quetta Fort iy in hand and will soon be sent for publication.

The prograumne for the ensuing year is the survey of Guaa, Kampiee,
and Rajkot cantenments and also other additional eantonments which may be
required by the Director-General of Military Works.

Table showivy ont-tnrn and eoxi-rates of Cantonment Sureeys, 1912-13.

Clasy o Total Cost-rate
. i & . viiTer ut-turn. otu per acre. N
Cuntonmenis. | Su:::ay Seade, Acros, cost.  Survey and REMakKs.
’ mapping.
| ‘ Hs. s, i
) | ¢
Dellii . 8urvey .0 4'=1 Mile 5,280 350 |
Quetts and Spugor ... | Re-survay! 167=1 Mile 6,164 | L2214 2:75 *Includes Rs. 18,620
i [ i csost of Catflto;:?maut
Bau - . Gi'=1 Bk 3 1.97 1 Dection of No. 4
gor i e 2% ') 637! party prior to the
' H o fonnation of WNo.
’ E 11,538 20 Party,




ig
V.—TRIGONOMETRICAL SURVEYS.
GEODETIC SURVEY.
{(a)—Astronomical Latitudes.

0. No. 13 Parly.—As no Officer was available, no Astronomical
Latitudes were observed during the field season 1912-13.

{h).—Preudulum Uprrations.

41, Noo 14 Poarty.—XNo. 14 Party made pendulum observations at 14
stations along a line stretching from Bhopal to Bulandshalr, thus filling in the
gap between Major Lenox- Conyngham's work from Mussoorie to Mevrut
and Captain Cowie's observations in the Central Drovinees. The table
annexed gives the results of the observations. These results are not compar-
able with those of previous years, as we have now becun to use 2 new
formule for computing 4 The results at all stations are, however, being
published in a new Irofessional I Aper.

The stations Bhopal to Guna form part of the “hidden chain™ or belt
of high density and the existence of two other small belts is indicated by the
Hayford residuals.

42, The results of the investigation into the theory of isostatic com-
pensation appear to show that the Himalaya are not complotely compensated
and further that the partial compensation heneath them extends bevond their
foot into the plain. This investigation is not yet complete.

43. Comparative observations bhetween the Indian pendulums and
those of the De Filippi expedition have lately been made at Dehra Dan. The
results, when available, will give an independent determination of the value
of gravity at this, our base station.

For Summary of results, see page 20.



PENDULUM OPERATIONS.

Summary of Results,

1912-13.
_ c:;,l.&:zuﬁd CORRECTIONS FOR . (‘?{,2;?“ 'Yo.vt"{);::;ct-'%;;n;:;cﬂ Observed
Stations. Latitude. [Longitude., Height. | gravity at |~ N I I 0 I R TR T A AP SV [ JUOV Rw
. Height. ' Bouguer). Hayford ). (Bouguer).!(Haxford), |
b Yo | I ‘ Yo Yo &
o s = e ¢ Feet. Dynrs, Diypnes. Dynes, Dynes, Dipnes, : Dynrs, Dyues, Dynrs, l Dipies, Digines, Pynes,

Bhopal 23 15 58 | 77 25 00 1,630 | 078835 | —0153 | 40033 | 40007 | 978632 | 078787 | evsesw | 038711 | 0020 | 0026 | fenee
Kalianpur 24 711 | 773917 1Li63 | 978892 | —0165 | 0059 0011 OTSART | BTN | 0T8N | 0T8Ty | A003 T o0 ) 0030
Binn 24 10 41 | 78 11 46 1,355 | 978896 | —0°127 | 40°046 | 0000 | 97STGH | OTSSIAZ | OIRTON | OTRTOS | 003G L -0 020 | 0026
Guna 24 38 48 17719 18 1,569 | 076028 | —O-147 | 0033 | FO-007 | 97881 | 05§83+ | otayss | aTssoy | 40026 | - 0027 | 00010
Lalitpur oo | 20 41 20 178 24 26 1,109 | 978931 | —0-212 | 40040 | —0003 | 978810 | O5%BI0 | OTSEIS | OTSBIL L 0005 | 0045 | - neoo
Sipri 25 25 52 | 77 39 23 1,633 | 078-082 | —O0' 14k | 0052 [ 40009 | 9IBSI8 | OTSS00 L OTSR4T | GTRET6 | 0038 | 0014 | 40020
Jhinai 25 27 2|78 83 43 868 1 978983 { ~0080 | A40029 | —O0007 | 975003 | OTR032 | 9THBUG | 078010 | 40007 | — 0023 0014
Galior oo | 2018 87 [ T8 12 49 658 | 970039 | 00627 40022 [ —0:012 | 9IB0IT | OTRU09 | 078065 | 078038 | —0 010 | —O041 | - 0007
Dholpur o] 26 42 ) | 9T 54 47 a7 979072 —0-054 0019 —0r015 970018 a0-037 979-003 978000 w1019 G R IR ~ Ot
Agra 271020 (78 1 7 335 | 990107 | 0050 [ 40018 | —O0I8 1 070057 | 90075 | BI0080 | 070036 | —O0OBL | —0-019 | 0017
Muttrn 27 28 25 | 77 41 48 562 | 970120 | —0033 | 40019 —0019 | 0036 | 070005 | et0057 | ot00r2 | 000 0023 | r0ld
Hitliras 27 36 52 | 18 8 22 587 | 979139 | —0055 | 400207 0020 979084 | 970104 [ 070081 | 979075 | 0008 020 | 0l
Aligarh 27 53 32 | 78 031 612 | 079-160 | —0:057 | 40021 | 0021 | 079103 | 979124 | 970082 | 970075 | —0028 | —0049 | —0007
Khurja 28 14 19 | 77 51 53 649 | 979186 | ~-0061 | 40022 | —0024 | 0726 | 070147 | 970101 | 070082 | —003 | 0065 | ~-0010

¥y, = 978:030 (1 + 0005302 stn, ¢ —0-000007 sin. *2 ¢),

0%

I I1dvd
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TRIANGULATION ¢ reede index map No, 12

41 During 1912-13 No. 15 Party was employed in extending Prineipal
and NRecondary Triangulation.

(a0 )—Privcipal Triangulation,

{¢)—Thr Sowhalpur Serivs. This meridional series was continued from
Latitude 22 | to which the operations of T011-12 had carvied it, and extemded
southwards through Sambalpur, the Orissa Fewdatory States, and Khoudmals
into Ganjam. reaching a Latituwde of 1% 400 Three more firures renmin still
to be ohserved hefore the seriex will be complete.

(h)—Secondary Trivnglation,

(17)—The Manipine Series. This zevies was commeneed. [t will conuect
the Assamn Valley Series, in the neighbourhood of Golaghat, with the northeru
eml of the Manipur Meridional Series, a little to the west of Homalin.

(ii1)—The RKhandwda Seriex. This sevies aloeng the paeallel of 22
approximately, hetween the Khanpisura Series in the neigchbourhood of
Khandwa, and the Great Are Series near Badyar, was fully completed.

(ir)—=The Alola Seriex. X commencement was made on this meridional
series which, it is intended, shall conneet the Khandwi Secondary Sevies with
the Bhir Sccondary Series in Longitude 76 3507

(r).—DBombay City ond Istand Operatives.  The triangulation commenced
in 1911-12 to provide a basis for a large detail survey, was completed and
supplemented by precise traverse work. About two tifths of the proposed
traverse lines still remain to be completed.

=

{ri).—Nashmir Seeowdary Operations. The triangulation commeneed in
the Summer of 1912 for the purpose of forming a connection hetween the
Indian and Russian Systems of triangulation was completed in the Summer
of 1913,

This series runs from Gilgit up the Hunza valley, over the Kilik pass, and
across the Taghdumbash-Pamiv to the Berik pass near which the Russian
stations are situated.

The table below gives details regarding the work on the ditfevent series :—

SUMMARY OF PARTICULARS.

*

TRIAXGULATION. TRAVERSE,

s
Prixewran, I RECONDBARY,

f— — e e — — e —— - ——— (Hommax Coy.
Sumimlpur. Kashmee, | Klambws, Hombmy,
g E
Neo. of Stutions observed at o 12 bt I
e 1 newly fixed e 170 L i :
. e .- built . 17 26 e
Tongth of triangulation completed in miles 167 i EE 1 futewark J 1 L
Length of trianguiation remaining to he done 5 ! 114 e s
i e
Area of triangulation in sq. miles 50 630 1,710 : é\';}} f?(;ii
T.&ES ST T &8s | T &S 8 [T &K uw | T &8s ¥
Theodolite used Micvomr. Aliermr, Microwmr, Micremr, | Micromr,
No. ¥V Xo. 148 Nea. l31a No. 130 ¢ No, 1316
Number of trinngles observed - i1 11 w3 g | o
- ustronomieal azbmuths ohyerved 2 e U e '
Maximum trangular error o564 gonh B3R FUET
Average trigngular error @183 147 1741 Urag |
Alean closing error in Lat. : L e 07155 P
- - w  Long. L e 241 ,
" - . height .. . | 1D fent
. e »  azimuth e e Eo ey | L
" v log side, the umit g
heing the seventl: place of decimal ... : mE L L
H i
TRAVERSE. .-
Pree sion of requlis, hishest . J O AU RSN !
. GO, 43H)
average : 1
I 1] = . ‘ O e '2.!!”{’
Number of Statisns en . § ....................... BT
Total No. of miles of chaining o TP POt R 3455
i Averasw heicht
: of stations shove) .
i . meusn s level, fa} Framewark,
i LRI fret, 154 Tntersl
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TIDAL OPERATIONS.

45, Nu. 16 Party.—Ohservations were taken by meuans of self-registering
tide-ganges during the year, at the stations given in the following list :—

' Date of Date f}f‘\ ::;ﬁ:{r’f !
Rtutiems, commencement  of clsing of 7 & L T Eeyanus.
af yhuervations, | abservations, t‘ions. ; ‘
I Aden E 1IN0 ..o Btill working | 34 )
" o HIREE ] 1860 By T Small tide-gauge work-
2 Korachi ! st Dol still working | 333 ing
3 Benbay (Apollo Bandur) . 1878 " ) i
i Bombay (Prinee’s Dok L Isss . . 25 .
- T Bt o 1%00 10,
* Mudeas i Restarted 1883 | St working 18977 |
¢ Kikderpore . IsRL " B \
7 ¢« Rangoon . :E-sﬂ&'} 15.;' ' 33 |
‘ . LB BH i !
A Mouhein ¢ Restarted D] Still working © 4§ |
! Port Bluir AR . o
¥ ! '

- In adddition to the above, tidal diagrams registered by a small river
ganee at Chittagong and readings of high and low water taken during day-
light on tide-poles at Bhaunagar and Akyab were supplied by the Porb
Oflicers concerned,

The 9 tidlal observatories at work were inspected during the year
and the registrations have, on the whole, been satistactory, except at Madras,
where the passage between the sea and the tide-gange well was completely
blocked with sand aml the tidal ebservatory stopped working from the
10th August 1913, A new observatory at Madras is being built, bhut it was
not readdy by the 30th of September 1913

Tidal observations during the coming year will be continued at all the
ahove observatories.

4G, In the following tables are given the annual and decadal percentages
of errars in the predicted times and heights of high and low water at all
the stations where observations have been taken i —

Peveentage of ervors in Predicted Times and Heights at open coast stations

Jrowe dutomatic Registrations.

_ i IN TiME. E Ix Heisur.
Yeur. Ix“?fh”r‘ﬁ'ithin 15 !!1i}iﬁt98§:t;'ith523 8 inches |Within .4 of mean
. sations. ?f,&etfzﬁs' E of actuais, range st springs,
! PHOW. LW, H.W. | LW, [H. W. | L. W.
g . 5 i 0 77 o2 L w3 81 m
T _ O S s | es i s [
1905 T 82 0 96 ' 95+ 95 97
WG , - 6 s 8 96 e 1 93
LT 6 w83 98 . 88 o8 | 99
EEITIE . 6 Mo0os1 s a7 9% e
taus 6 0 "s» 86 | ELENET FE A T 1T
Wi 6, sl T B T . % 1w
1 H TR a8 99 97 a8
1M Lo G o1 s i; L2 ; a7 98 a7 a3
Average of 10 vears U 53 'i 81 E o7 i a3 a6 4 '
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Perevntuge of errors fn Predicted Tines aid  Helakts at ricerain stations
Frone Antomatic fegistrations.

Ix Tine. Ix HElGur.
"7 Within 15 winates. Within 8 inckes . Within ;) of mean

Nl
nf Foe : h
of aetuals of setunls rauge at spritgy,

Year.

stations.

H.W. L.w., HW. Lw H.w., L. w

10600 s 0 (131 nl (R H NN h¥
Tineg u EN He T2 [Hv3 i uh
TS i oL 62 e 3 uy s
146 . &Y 5 4 54 w w3
3150 bid BB N N (53] g g
Tais 4 = 4 T Bt iy x
J3LTR) I Hi aH nsk 2 iy e
1410 3 o o i Ti i) uy
Tuil H "3 a1 fi~ [HH 1 s
513 B4 +4 iU as it [ 1y Wy
Average of 18 vears - s 1A W Wi a3 1t

LEVELLING OPERATIONS.

47.  No. 17 Party.—Three detachments were emploved  on levelling
operations during the past season.

AR Noo 1 Levelling Detachient was employed (o) on the complotion of
the line S drgmiha AMaltan, (4 ) on a revision of the olld line of levels Multan-
Mahiwalae T. S, (¢ ) on a revision of the old line Ambala-Meerut-Dellid,
along the main road, () on new levelling from Delli alony the roud
to Muttra, {¢ ) on new levelling from Muorree along the tonga road to Srinagar
(Kashimiy), with Dbranch hnes emanating from Srinagar to Paloun rid
Islamabad, to the Sind Valley, towards Bandapur, towards Shupiyvan.

The out-turn amwounted to 629 miles, and the heights of S primary, and
555 secomdary beneh-miarks determined, ineluding 5 Principal stations of the
Great Trigonometrical Survey.

The line Sargodha-Multin completes the civenits, { 1) Multin-Khemwila-
Negra-Darva Khan-Khushih- Sargodha-Mualtan, 450 miles in length, and (2)
\Iulhm Sargodha-Lahore- l'erwepmc Murghai- i\hcnm ala- \Iult.m, a length of

795 miles, the closing errors heing respec tnch’ 0-095 aml 0-180 of a foot,

The new line Delhi-Muttra also completes the civeuit Dellii-Meerut-
Hathras-Muattra-Delhi, the closing ervor being (0155 of & foot in a length of
272 miles. These errors are deduced  from differences of umdjusted
orthometric heights.

49, No. 2 Levelling Detaclhment was employed on new levelling on the line
{e) Comilla-Chittagong by road, (/%) DBrahmanbaria-Pachuria, partly hy
road and partly along the railway line, crossing by the * Target” method the
Mechna, Lakhya and Dhaleswari vivers, and the Paudmd or (:.mtfes river by the
“ Vortical Angles”™ method, (e) Pachuria-Barisdl, by voad and across
country.

The out-turn amounted to 354 miles, and 18 primary, and 277 sccoudary
bench-marks were connected, including 8 Principal stations of the Great
Trigonometrical Survey.

In addition to the above, about 35 miles of single levelling were carried
out at Darjecling in the cantomuents of Takdah and },vlumcr anid in the
Happy Valley landslip area.

The line (1) Brahmanbiria-Pachurii completes the cireuit Poridaha-
Parvatipur-Gauhati-Akhaura-Pachuria-Poradaha, with a closing error of
2-706 feet, accepting the orthometric values of Poridaba and  Parvatipur
as published in Great Trigonometrical Volume XIX B. The length of the
circuit is 824 miles. The line (2) Comilla-Chittagong connects Parvatipur
with the tidal bench-mark at Chittagong  with an error of 1-082 fect, mm a
length of 643 miles, assuming that mean water level is 03 of a foot ahove
mean sea level.
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This shows that the greater portion of the error, ey., l'ﬁ‘_’—}s feet in_]ine
{1}, is on the line Akhaﬁra-i’{;réd_aha, and may }:e due to ei'l"f}jjs in }iﬁe ?In$§e
Jevelling from Pachuria to Poradaha which is to he reviseid by dou fe
levelling in the coming field season, and in the river Crossings. For lva{ae (2)
the mwost likely places for error to have crept in, ave the river crossing at
Dhnsbri, crossed by the © Tide-pole” method only, which is to be repeated by
the “ Vertical Angles™ and *Tapget” methods, and the hill section over the
Khasi hills

50, No. .t Leselling Detaehment was employed on new levelling in Burma,
{ ) from Henzuda to Bussein along the left bank of the Ngawun niver, ()
from Pegn to Mokpalin by road and railway, with h.r‘:m(fh lines along the
Pera-Sittang Canal, (#) from Prome to Tanndwingyi zed Allanmyo by road.

The ont-turn amonnted to 310 miles. The heights of 4 primary, and 220
seeondary benel-marks were detevmined.

51, A scetion of No. 17 Party laid down on the ground and erected pillars
on the new boundary between Naini Tal District and Nepil State, and also made
a supvey of the above houndary together with the boundary hetween Pilibhit
District and Nepal State, the settlement of which is now under diseussion.

MAGNETIC SURVEY. .

52 No. 15 Party—Two detachments, each under a Provincial officer,
wore employed on field work: they were engaged partly on detail survey and
revision of the work of season 1901-02 and partly on revisiting repeat
slations.

The eofficer in charge  inspected Barrackpore and- Toungoo hase-
stations, observed at repeat stations and subsequently carried out a prelimi-
nary nitgnetic survey of Ceylon,

During  the season  the values of the magnetic elements were
dotermined at the following :—

58 repent stations,

19 old stations {revised ),
42 new stations in Ceylon,
3 new stations in India,

20 new detail stations.

8 Work durivg recexs—The computation of the previous season’s
field work and the tabulation of the base station results for 1912 have been
completed: the latter have for the first thine heen derived from the measure-
ment of all available days instead- of from only 5 quiet days per monith as
heretofore.  One section has heen emploved throughout the vear on the
roduction of the declination data, which will shortly be completed.

The mean values of the wmagnetic olements for base stations for
112 are as follows :— -

! Latitude { f :
Observal ary, ; & Dipe. { Decliuntion. | H. F. Y.
| Longitwie. 1
L., o b
! i E E C.G.8 C.G 8
{3 19 19 Ny : f
Behra bDan - } N 44 s 1E 2e5u 33218 e s
Iss 3 1w E! | )
H
{ 2T 45 VY N)
Hurrnckpore X oy BE OO0 440 37369 3216
tss 2t 30 EY
)
(’ I 33, 43 ?\')
Tounges XN 2 31 E ¢ ig 38889 16348
las 27 3 g}
0 13 38 X '
Rataikanal ! ) ¥ 8w ) IG;
. i a.S .3 8‘} 33
L7 97 s BV R 02616
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BASE LINE OPERATIONS.

53+ Voo 19 Party—This party was ouly instituted on the 1st March
1913, and since the Base Line apparatus had not yet been received from
England only a small amount of preliminary work in this conneetion has
heen possible.

In the meanwhile the officer in charge has been oceupied in preparving
further materials for marshalling the whole evidence of Indiau geodesy in
relation to problems concerning the constitution of the earth’s crust.




1
Lt}

PART III.

OFFICE WORK.

I.—HEADQUARTERS OFFICES.

MAP PUBLICATION OFFICE {ridr tudex maps at end .

55. The classes of maps, for the publication of which the Headquarters
Offices are responsible, may be enumerated as follows—

(a )—Topographical maps on the scale of 1 inch=1 wmile.
(5)—Topographical maps on the scale of § inch=1 mile.
{r}—Topographical maps on the scale of ! inch=1 mile.
(#1)—Geographical maps on the one-millionth scale,
{¢)—General maps on small scales.

{f)—Special maps.

The first duty of the offices is to publish the L-inch, l-inch, and f-inch
maps prepared by the field parties and circle drawing offices from the topo-
graphical surveys in progress.

6. (u) The map of Iudia oun the scale of 1 inck = 1 wile.—During the
year 152 sheets of_the new map have been received for publication and 222
sheets have ber ~™ _jished.

All the areas surveyed up to the end of 1911-12 for the preparation
of the new one-inch map of India have been published in the form of 1-inch
sheets with the following exceptions,—30 sheets, including an area of approxi-
mately 8090576 square miles; of these 30 sheets 29 are undergoing publica-
tion and the drawing of the other is in progress. The sheets of 1912-13 will
begin to come in for publication early in 1913-14.

57. Index maps Nos. 4, 5, and 6 at the end of this report show the
progress of the publication of the new one-inch map, and the table helow

*

gives the annual output of its sheets since the modern surveys were begun :—

1-INeH §run»::*s PUBLIRHED.
Yenr. i
anﬁmnl Sot‘ithﬂm Eastern Total.
Cirele. Circle. Cirele,
1805-06 S . % . . 3
1906-07 4 1o L B
1907-08 HH 15 § 22 53
1908-09 35 LU i3 142
1909-10 72 TR 6 182
1910-11 E a1 30 25 115
1911-12 68 33 a8 159
1912-13 ot liM e 38 922
i 1
Total printed . | 350 228 | 0 8
Totsl in programme ... E 2160 2067 | 2000 | 632
Number remaining for publication - 1,810 1,838 : 1,801 5,450
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58. One change which affects both the utility and appearance of the
one-inch map has been introduced by the decision to shade the ln‘EEs on shf:ets
of mountainous conntry,  This adds somewhat to the lahour and time required
for reproduction but 2 glance at the new one-inch sheets in the neighbourhood

. I . . . Ny
r - . 3 ; , . b o !
of Srinugar, Kashmir, {vg., sheet No. 43 {4, will show that the change is

decidedly an improvement.

59. In addition, 29 one-inch sheets prepared from maodern revenue
surveys have been received for publication, and 20 have heen published as
preliminary editions.  Four special editions of one-inch sheets showing
village boundaries have also been published.

60, To maintain the existing stocks, or to give effect to important
changes due to the development of connmunications, &c¢., 10 moslern, 4 preli-
minary and 38 old style one-inch sheets have heen reprinted.

61. (L) The half<iuch map.—So far only 2,458 square miles have heen
surveyed for the preparation of L-inch maps. The whole of this survey has
heen done during the fiekd season of 1912-13 and the sheets should bhe
received for publication in 1913-14.

62 (c) The map of India on the scale of L inch = 1 mile, (vide {fudex

- Y . 1 -z - o )

map No. 10).—This mapis prepared in “degree sheets” which include 1°X1°,
or the area coverad hy 16 one-inch  sheets.

The following table shows the progress made in publication :—

DEGREE SHEETS PUBLIRHED.

Years of Pablicstion. T I
Northern Seuthern Eustorn Total
Circle. | Cirrele. ’ Circle, otk
0112 e 2 1 I E
{11243 . h] 1 1 &
L _ f | ‘
‘Fotuls . . . 5 b4 2 G
Approximate number of degree shuvets in Tndin ... 170 140 140 430

* Only one whieet, the only ams then published with hills shown by Iayvers, was shown i the eorrespomding table
on piegn 22 of the thawral Report for 1911-12.0 T4 hax now been devihd to include in this table all degroe shoeots
prepured from modern survaeys,

63. 1t has been decided to show the hills on degree sheets by a combi-
nation of contonrs, hill shading and layers.  Small stocks of copies with the
hills shown by contours and layers alone, {for scientific purposes), and with
shade and contours alone will alse be printed. Of the 8 modern degree
sheets publishod, three are in accordance with these decisions. °

64, Pending the preparation of the new degree sheets from modern
surveys, 17 degree sheets have been prepared and published during the vear
from the maps of old surveys, 194 Atlas sheets and 6 district maps on' the
sume seale havo been reprinfed ineluding one new edition.

G4 ﬁr!.) Geographical Maps own the one-mitlionth seale.—The decision to
produce these maps in layers, to which reference was made in para. 66 of the
General Roport of the depirtment for 1011-12, has affected the output of the
sheots of the India and Adjacent Countries Series to some extent. Four
new sheets have hoen published during the year, 5 old sheets have heen

reprinted and the contouring of a few of the sheets already published as
well s of the new sheets in hand is in progress.

66.  One Indian sheet of the International Map of the World, seale

LLOGLLO00 is in hand and will be published in 1914, (See nuras. 81 - )
of the General Report for 1911-12). P ( paras. 61 and 62
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67. (r) Small seale yenvral maps.—The engraved plates of the new
32-mile Map of India aml Adjicant Countries hive been completed.  An
outline e:lition without hills and a Jayered edition are being ;}rnltmi

63, X new Railway Station Map on the scile of 32 miles to 1 inch
showing everv railway station in India and a new edition of the R: vilway,
Yoad and Canal Map of India on the same scale have been published during
the vear. The last’ Annual edition of the Railway Administration Map of
Indii, scale 64 miles to 1 inch, showing information up to the Ist of April
1913 was produced in May.

69.  The first sheet, * Southern Persia’, of the Southern Asia Series of
sheets ou the scale of 1: 2 million his heen published.  The * Northern Persia’
sheet 1s under puhln-atlun aml the fair drawing of the two other sheets,
{*Afghanistan’ and * Baluchistin’), which include parts of ersin is 1o haad.
The publication of the ‘Southern Persia’ sheet mporks a new departure in
the style of Indian Geographical maps.  On it the heights above and below
meun sex level have heen shown by layers of colours and the hills have heen
shaded. A special experimental «dition in different layer colouring and
without shaded hills has also been printed as opinious of scientists ditfor
regarding the advantage of shading hills on layered maps.

0. {S) Special Maps.—XAs usual a very large number of special wmaps
and plans, diagrams and illustrations have heen prepared for the different
departments of Government, for Army Tlead Quarters and for ofticials
throughout India, (see Pavt IV).

71. The number of maps issued during 1912-13 is considerably in exeess
of previous years, {see report of the Map Record and Issue Oflice on page 30),
and there are other indications of a gradual but steady increaxe in the use
of maps both for Government and private purposes in India.

72. The following departmental pamphlets have been printed at
Calcutta this year:—

(/) A consideration of the contour intervals and colour scales best
suited to Indian 5 maps, by Captain M. O’C. Tandy, L.

(#{) Notes on the Vandyke or direct zinc process, compiled in
the Photo.-Litho. Oftice under the direction of Colonel
T. F. B. Renny-Tailyour, C.8.1,, R.E

A list of the departmental publications printed at Delra during the
vear is givén oun page 35 in the report of the Delira Oltice.

MAP RECORD AXND ISSUE OFFICE.

73. The gross face value of the maps received from the printing offices
during the year amounted to Rs. 3,18,793. This sum includes Rs. 14,392 and
Rs. 3809 the face value of maps prmted in the Engraving Office and at
Dehra Din respectively.
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74, The following table shows the maps printed and received and their
face values :—

§ NUMBER OF DIFFERENT
MAPS OF EACH CLASS
RECEIVED.
Class of maps. | Seale, Yalue.
5 New New Editions.
; Publications.
H
o - - E FAR
13 Grographical maps— B i .
® i} Mapn of India YVarious ‘ .I! 1 ‘3!;,!:32
b} Seouthern Asis Series ... n2omoe0 o 3 - -{-:.V.;
{r} Tndin and Adjacent Conntries ... 1 1,006,060 | -! 3 23t
{11} Topographical maps -- :

Degree Bheeta, L _ . e
ff;‘ Modern ... | Vineh = 4 miles; & ,23 :,:;&}
ér’) Preliminary & Provisional De. | e _ 1 i(ﬁi
{ £} From Atlas Material ... Do. | S O 3,

(1D t'l;.:;h}?g:l!:::; .| linch=1 mile | 222 1o 1.I4.673
{) Do, (Prelimivary Editions} ... Do, % 28 4 ?,qeet
{ ij) Do, (Village Boundaries) . Do ; + L6680
2 inehi= 1 mile

{IV} Old Btyle Sheotx %’ to } 8 35 23,088
. -Tinch= 8 miles. -
[V} Atlus of Indin Series i %tscl;:if mgiosé e 194 42,542
inch—1 miles i . e
{VI)} Provineinl Maps {{ - tov . E \ 3 3 3,025

A imeh—=32 miles,
(VIT} Distriet Maps ... .| Vinch== 4 miles| ... R 2,400
{(VIIT} Administrution Report Maps .. lioeb= Bmiles ... . 0 o
{IX} Pluns of Cities and Cuntonments Yuricus 3 & 13,150
{X} Trinngulation and Tryverse Charts ... De. 1 1 . _E}%
(X1} Tudex Maps Do. 34 3 2,518
{XII} Miscellameous Maps Da. 263 il 60,492
Tatal 5N 304 3,158,793
Correrpouclitg figures for 1911-12 ‘e s 611 311 3 U5 53

75, The total number of printed maps issued during the vear was 327,311
of an aggregate value of Rs. 1,69,760. The details of the sales were as
follows :— '

Sales to Number of maps. Values.
f§ Be. .

{
Governmend otheiaiz e 220,384 3,047
India Ofice e 2,270 . 2,561
Departmontal ivsues % 51051 62,371
Brivate fnlividanls - 28,957 24,308
Agonts ; 4,840 4,778
Totuls for 1912-13 ... | 327311 i 1,69,760
Corresponding totals for 1811-12 el 288,613 i 1,399,270

i

No. 1 DRAWING OFFICE.

76.  The Drawing Office continued its normal work of compiling and
supplying material for the engraving of all the general small scale maps of
tho department and the fair drawing of such of them as are printed by helio-
zincography, the maintenance and correction of the record copies of all the
maps of the department and the bringing up to date of old maps which bad
to be reprinted. During the year work was done on 29 sheets of the India

! x .u 23 . =1 i
and Adjacent Couuntries Series, on the scale of iowag Ot 4 sheets of the

Souihern Asia Series, on the scale of m%&,ﬂ, and on 41 sheets of the General
maps of India on various scales.
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77. The preparation of degree sheets from old atlaz sheets has been
continued and 30 such sheets have been taken in hand.

Of maps, on various scales, which had to be reprinted, 105 were worked
on during the vear.

Corrections or additions were made to 60 sheets, on varions scales, which
had been drawn by parties or eircles,

Of index maps, provincial and district maps, and large scale plans of
cities and cantonments, 109 have been in hand and 40 sheets of aniscvi‘nne{ms
specimens, symbols, &e., for departmental use were also worked on. A large
amount of extm departmental mapping in 49 sheets has been undertaken:
included in this were a new edition of the Postal Map of the United
Provinces, Maps of Fort William and of Tenasserim, also many maps and
plans for (ensus Officials, Railways, Telegraph, Educational and other
authorities.  {See pages 42, 43.)

y—

The examining section has dealt with 637 ecases during the vear in
addition to a great deal of miscellanecus work,

78. The work of the ‘oftice copy’ or record section continued to be
heavy, new railways and canals and additions to main reads, and changes in
boundaries, were marked on the record copies of the maps of the department ;
this work affected 3,069 sheets, 1,111 new record copies were examined and
filed during the year and 23,833 colonred maps examined before issue to
the public.

In addition to this normal work of the office copy scction, 114 pages of
traverse data were supplied to Settlement Ofticers, Engineers and others,
attested traces of certain large scale surveys were supplied for use in counr
proceedings and information regarding systems of survey, boundaries, &c.,
were supplied to settlement, political, cantonment, departinental and other
officers. ‘

EXNGRAVING OFFICE.

£y

79. The new 5th edition of the 32-mile Map of India, in 12 sheets, was
completed during the year.

Corrections have been made to the 64, 86, 123, 192 mile maps of Indin
and a new wap on the 128-mile scale has heen published.

The engraving of the first degree sheet, 38 N, based u{mn surveys
subsequent to 1905, was practically completed and this map will be published
early in 1914

Work was continued oan five sheets 34, 47, 53, 83, 94 of the maﬁe series
and on one sheet of the International Map on the same scale. In addition,
work was putb in hand on sheet 63, and plates for colour printing of sheets 47,

(13 1 T
53, 63 of the gy scale begun.

Numerous provincial, miscellaneous, and index maps have heen prepared
or corrected, Index maps for the whole of India and Adjacent Countries
will be completed in 1813,

PHOTO.-LITHO. OFFICE,

80. There has bheen an increase of both departmental and extra
departmental work during the year and this has been satisfactorily dealt with,
a comparatively small expenditure on overtime charges having been incurred.

Two hundred uand fifty-two sheets in modern form were published,
including preliminary and provisional editions, new publication and reprint
editions to replenish stock. Of these 233 were in colours (222 new sheets,
1 preliminary sheet and 10 reprints) and the number of new 1-inch sheets
published shows an increase of 63 over 1911-12 and of 42 over any former

year.
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The total number of impressions pulled excecds that of any former year
hy four lakhs.

81, Good progress has heen made and much experience gained in the
matter of printing Tayered maps.  Among the minor improvements in this
diroction has heen that obtained by etching the successive plates in relief.
Six layered maps have heen printed and published during the year and three
sheets of the 3Z-mile layered map of India have been proved.

82, A few changes of importance have been made in the Photo. Branch.
The conversion of the larze camera to carry the Zeiss * Planar” lens purchased
last year to an iron base stand has enabled that lens to be hrought into use,
while the strensthening of 'the foor with iron girders below the runners of
the camera stands has done away with the vibration which formerly gave
trouble.

No changes have been made in the methods and formulwe with the
exception of the introduction of a screen photogravare process which has
heen found usefnl for certain subjects,

The installation of electric light thronghout all. sections of the office
now enables all hands to work at night should it at any time be found
necessiny to do so. :

During the year wnder report the Stores Section of the Office has been
reorganised.  The scction is, however, working under a disadvantage owing
to the very restricted accommodation for stores.

TABULAR STATEMENT OF QUT-TURN OF PHOTO.-LITHO OFFICE.

! T
! ) T - 1\:;;5;{ L(:i’ MAPS PRIXTED
i | Yalne of .Fm#“‘!’rﬁi Nunmbwerof - - i
v Cont of in ensh or . . 1 i
CIE, . gttty impressions 1 Exta i REManrs.
oitice, ! C by hook- » , Depuart-
ceastetates. ol pullel. ® ¢ mental depmrt- 1 Total.
' e E * wentul.
; ) ‘ i T | !
PO e, ! Kx. :
| i : ‘ ! H
: B 4
=11 UL, 1R ) L7 E00 SRE | LS T | Pt ‘ 1,104 2 $,663
. | E i i
I011-18 L 1ATReT D 0lB08 | 20004 | 1,004,408 | 2686 | 1,263 ; 3.949
! ‘ :
P20 L8 LOLEHE | 230810 0 27914 1 1,066,458 l $,636 | 2,614 5,666
§ ; ' E » J ' } +

“Fliin us in atatemonts of previous yenrs only includes lithe, nspressions,
In adddition, there were 51,370 hali-tone pulls aud 330,280 line-block pulls, {chiefly Weather Charts).
{ 80,038 " o nnd 437,820 . . m 1911-12,
102,000 - o mned 111,300 ve w1 191G-11.
The ontpmt of the Type Scetion is not inclnded in the sbove statcinont.
The Type Scction publidied 8408 puges or items, 1,343,460 copies, 2,6808.591 hupressious,
;,S!RS w  or 4, 1LEILG12 | 2014768 Tae o - dn 1811-12
LR, er ,, LU33I61 2,104,755 . in 1910-11.

% qyrkitat.

s ngningt {

MATHEMATICAL INSTRUMENT OFFICE.

83, During the year under report, riz., from 1st Aprﬁ 1812 to 31st
March 1913, there was a shrinkage in the demands made on this office
compared with those of the preceding year, as the following table shows with
the result that apainst a profit of Rs, 6,204 exhibited by the Profit and Loss
statement of 1911-12, that for 1912-13 shows a loss of Rs. 7,055, which
however, includes over Rs. 5,500 loss on the sale of unsuitable lzy;h'ozileters. ;

Value of Tustruments issaed to Public Oficers.

1iH-11, fl-13, b 1812.13
ils. Hs. s
245,184 4,153,643 2,581,315 -
| - >
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{4 On the other hawl. there was a wmarked improvement. as the
ollowino table will show. in the value of the work done, and the Profit and
Loss statement shows a gain of Rs. 2,387 against the losc of s 4718 shown
by that for 1911-12.
Valne of work done in the vorkshop.

1910-11. 1911-12. ' 1912213,
1
Ra. § Rs. L,
201,129 % L54x7L 213308

85. The following figures show the number of emplovés at the ead of

each of the laxt 3 vears:—
*Number of emplonés at the end of each of the ust three years.

1910-11. l 1911-12. ‘ 1912-11.

318 1 S 1 Ja3%

86. The following table shows the average number of employés and
their pay :—
Arevage wumber of enployés amnd their pan.

=12, FH S R

i

i9in-11. }

i
206 ot By HEL886 ; 247 ar Hs, 82,951 1 01 nt Rs, 68620

87. It may be noted that as pointed out in the previous years’ reports,
certain standing charges (representing supervision, rent, interest on plants and
material, depreciation, clerical labour, &c.), have got to he incurred irrespective
of the work coming fo the office, and consequently, the so-called profit and
loss in connection with the working of the Mathematieal [nstrument Oflice
depends on the demands received for instruments to be supplied, amd for
work to be done.  In ealculating profit and loss a percentage is allowed to
he taken as credit (257 over hook value in the case of issues and 107 in the
case of work done), and an increase of demands means an increase in the
amount of this percentage, resulting in probably a gain; and a shrinkagoe of
demands means a reduction in the amount of the percentage, resulting in
probably @ loss, the standing charges remaining tKe same in both cases.
Increased debit has arisen of late years, due to the necessity of writing down
prices, which mean decrease and loss.

88. Below are given the usual comparative figures for the last three
years :—

1810-11. 191112, 1912-1:.
FR Fis, Iis,

Total issues to Public Offiecs as shiown i the Pretit 2,653,185 «3.25,688 281,315
and Loss statements of stores.

Value of repairs to instrumenis received for Tepairs 61,156 33941 3§,452
and returned in & serviceable condition.

YTalue of instruments received from Government %428 3738 57,257
Ofticers when no lonzer reguirsd.

Bock value of the stock of instruments, &c., in 8,20,925 746,047 8,410,041
Servieeable Stores.

Rook value of the stock of Instruments, &e., In 658,971 T0.460 2402
Repairable Stores.

Total value of work done in the Workshop 281,530 1,74,871 213,528

¥alue of instruments manufsctured in work«hop for B 3 5L 61,4531 HRL:
Serviceahte Stores.

Valne of instruments purchased loeslly 2,880 4,578 5,206

Value of instruments and maferisls obtained from 40,844 47,148 57,6547
England throngh the Director General of Steres.
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89, During the year the stock of all the three stores (the Serviccable,
the Repairable and the Material Stores), was twice taken, and the discre-
pancies noticed have heen adjusted. The 2nd stoc}:-tak;ng of the repairable
stores, however, was done in April 1913 instead of in March.

90, Apart from the ordinary repairs and manufactures, the following
few special works done may he mentioned :—

f«) New pattern of brass sight rules and rectangular compasses
were made up, amnd were reported on favourably. More have
been indented for the coming season.

(%} Aluminiam plane-tables were made for use during the last field
season, but they did not prove snceessful owing to the
alumipium bracings not being sufiiciently strong to resist
sugr cansed by the Surveyors’ weight on the edge of the
tiable. Several wmore aluminium  plane-tables have bheen
made up for trial again during the coming season, with the
bottom strengthened in different ways to eliminate the
above defect.  One has been strengthened with Duralumin.

{r) Two experimental aluminium G. T. staves were constructed to
a specification by the Superintendent of the Trigonometrical
suarvey.

() Yor the coming scason, an experimental water level for use
: with G. T. staves has bheen constructed to a design by

Captain V. Il Cotter, LA, - :

{e) Some telescopic clinometers have heen made up to a design
sent in by the Superintendent, Southern Circle.

(/} Trial is being given to the skim-milk product called ‘Syrolit’, as
a substitute for ehonite and ivory, for set squares and
scales.
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II.—-DEHRA DUN OFFICES.
SPECIAL OPERATIONS.

1. The vew apparatus for the comparison of standards of length has
arrived, amd 15 now o proeess of ereetion,

92 A\ portable mast, 1530 ft. high, was made awd erected in the
Survey Office compomd.  The mast was prinmarily desigued to support an
electrical apparatus for the determination of air temperature at varvious
heights, which iz now being made in London, but it would also be suitable
for supporting a wireless telegraphy aerial, or to serve as a triangala-
tion signal. h

93.  The daily meteorological observations were continned as usual up
to December 1912, From Ist Januwary 1913 the readings of the enrth
thermometers have been dizcontinuwed. and the readings of the barometer
and of air-temperatures are heing taken once daily, at 2 pom. standard time,
instead of twice as heretofore.  Simultaneous reidings have been taken at
Mussoorie to give data for temperature gradient and refraction.

9+ During the ycar under report the Scismograph has worked
satisfactorily ; a list of the cnrthc;mﬂ{es recorded in 1912-13 &s published in

the Records of the Survey Department, Vol V.

23

95. Photographs of the sun have been taken on 339 davs, the sun
being obscured by clouds on the remaining days.

COMPUTING OFFICE.
Geodetie work,

6. Numerous computations comprising conversion of co-ordinates
for trans-frontier degree triangulation charts; computations in connection
with Professional Paper No. 11; deduction of dynamic and orthometrie
heights of levelling lines Khushab to Lahore, Amkhas to Multin, Sargodha
to Multan, Multan te Mahiwdla and Prome to LRangoon; adjustment of
Bhir, Villupuram and Khandwa secondary series, reduction of latitude
observations taken by Licutenants Almond and McKay at seven stations
between Dehra Dan and Mussoorie, aml the preparation of certain tables
for the Records have heen carrvied out.

97. Thirteen spirit levelling pamplilets and 27 triangulation charts
passed through press; data for 40 charts were compiled and compared.

The following publications have been printed :—

{a) ‘A note on the representation of Hills” hy AMajur F. W,
Pirrie, L A.

(3) Departmental Paper No. 1. “A consideration of the most
suitable form of type for use on maps”, by Captain

M. O'C. Tandy, R.E.

(r) Departmental Paper No. 2, “A review of the boundury
symbols used -on maps of various countries,” hy
Captain M. O°C. Tandy, RE.

(d) Departinental Paper No. 3. “Extract from the new map
of Italy, scale 1:100,0007, by Luigi Giannitrapani.
{Translated from the Italian, by Major W. M,
Coldstream, ILE.).

{e) Departmental Paper No. 4. “A report on the practice of

town surveys in the United Kingdom and its applica-
tion to India”, by Major C. L. Rlobertson, C.M.G., LE.
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«The Thompson Stereo-plotter and rit:-; use, with notes on
) the field I:’-’f)i‘k " by Lieutenant K. Mason, R.E.

{n Professional Paper No. 14 © Formulie for Atmospheric

- Refraction and their application to Terrestrial

2ofraction and Geodesy ™, by J. deGraatt Huanter, ML AL

Data from the original records were supplied to 50 officers, and a large
number of requisitions for forms were attendled to.

Geoyraphic TFork.
g8, Some topographical trianmgulation has been finally adjusted and
more work of this sort is in hand.

. . - - s
The 4th Edition of “ Routes in the Western Himalaya and Kashuir” is
in course of preparation,

Presereation of Trigonometricel Stafiouns.

G0, 1,266 stations were repaived hy the district officers at a cost of
s, 6,205-8-10. Qut of 347 districts from which reports are annually due, 18
failed to make returns.

No. 2 DRAWING OFFICE.

100.  The following table shows the volume of work undertaken —

Numhor of sheots Namber of shieets
Claxe of mapw, ansr Pathd drnwn and scut
in hened, t
: ! o press.
Beiemtifie dingram Layer Rystem, 1 inch=+¢ Miles .. 1
Geographicnl mups, Layor System, seale I}i#.‘:.iiii, :
Do, das, . § inchz= 32 Miles e : 6
Do, du, smallor sende L. 3 1
Mivcoellaneous indexes, pluns nnd diagrams, &eo .., i [
Tevelling chavis S e i1
Chnrt of Trinngulntien, degres sheots . 25 17
Extra depurtwental tnaps, pluns, indexes, &eo, 1 6

PHOTO.-ZINCO. SECTION.

1l 1,973 maps awd diagrams were photographed during the year
agadnst L6560 in 1911-12,

The number of tmpressions pulled was 236,766 against 289,116 in
the provious year. The lithographic machine was employed throughout
the year in printing the maps of Dr. Stein’s exploration, Forest maps, triangula-
tion and levolling charts.  The last sheet of Dr. Stein’s maps was compfeted
at the end of May.

gy

Lho lettor-press was omployed throughout the year in printing depart-
mental forms, the numbor of impressions pulled was 877,027 against 265,615
in the provious year, ’
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e
A

FOREST MAP OFFICE.

102,  The total number of maps issued, both to ofticials aml the public,
during the vear amounted to 9607, a decrease of 846 on last vears total.
The gross face value of these maps was Bs. 17,223 and the net amount
realised from =ales was Rs. 3,191,  Of this amount Rs. 2,067 was recovered
by book-debit and Rs. 1,124 by cash from sales to private individuals and
trading companies. The total sum realised from sales in the previous year
was Rs. 2,681, so that in actual sales there has been an inerease of Rs 510
during the vear under review. The number of maps and field sections
received for storage during the year was 6080, besides 258 computation
volumes, angle-books amd traverse field-books and 73 triangulation and
traverse charts.

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

l KUMBER oF RHREETS.

Class of nup. - - .

| D wnt | opn

E In band. m::"pi::i‘:“ nt Publishal,
I-imch, Z-inch, and 4-inch maps of Forest Surveys i 104 ] 82
Provincial, Divisional, aud District Forest mnaps ... 11 - $ 3
Werking. Plans aud Miscellaneous maps 8 R 30

Totals e 216 i 30 117
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II1.—CIRCLE AND LOCAL DRAWING OFFICES.
No. 3 DRAWING OFFICE (NORTHERN CIRCLE).

104. The routine work of the office was the i_iﬁ;;,l examination of _l—iﬂch
sleets, drawn by the various parties in the circle; and the drawing of
degree sheets. ' o

The following were finally examined amd sent for publication
during the carrent year:—G9 1-inch sheets, 3 degree sheets and one canton-
ment map.

g : \ ’ soree sheets
\t the end of the year under report there were 11 degree s
in h;:nd, hut no arrears of 1-inch drawing, of sheets which had been surveyed
in 1911-12,

N0, 4 DRAWING OFFICE (SOUTHERN CIRCLE).

105, Thirty-four 1-inch sheets were received from field parties and out of
these thirty-three were finally examined and sent for publication and only
one sheet was with held pending settlement of some questions regarding details
andd houndaries.  The only sheet reported as surveyed in 1911-12 x;‘luch was
not submitted for publication before 30th September 1913 was 58 ;.

Three degree sheets were completed and sent for publication and seven
more were in hand at the close of the survey year. Twelve pupil draftsmen
were trained and assistance was given to partics to complete their current
Season’s mupping.

106. The Photo.-Zinco, Section undertook the photographic and zinco-
graphic work required by the circle and the following is a summary of the
work dono:—

Number of reproduetions to full scale

Enlargements ves cee ves s 121
Reductions e e e ves 213
V:n;dykesl e fee e = GY

Total ... 402

No.b DRAWING OFFICE ( EASTERN CIRCLE).

107. 'The chief work of the office during the year was the examination
of the parties’ one-inch sheets and the drawing of degree sheets.

In addition to the draftsmen lent to the parties during the recess season
six dinftsmen wero permanently transferred fo form the nucleus of a drawing
offico in Maymyo attached to No. 10 Party. It is intended that in future
that oflico will draw all Burma degree sheets.

During the year §7 one-inch sheets were submitted for publication
inclnding 4 sheets which were completed to margin from additional material
in this oflico. In nddition 10 degree sheets were drawn in this office and
submitted for publication, three contain material from old surveys which were
conmploted to margin and on one sheet stump shading was executed. ‘

One cantonment sheet was submitted to the Superintendent of the
Trigonometrical Survey.

20 depree sheots are now in hand; of these seventeen cover the areas
recently surveyed in years 1911—13 by the Abor, Mishmi and Miri Mission-
and  Explovation parties: it. is intended to publish these in degree sheet
form in addition to the various special provisional maps already prepared.
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EIHAR AND ORISSA DRAWING OFFICE.
{ Stasdeard Muapping Seetion ),

103. The following 29 one-inclr maps with a mapped area of 587440
sqquare miles have heen submitted duri ma the vear for the publication of a

_ S B 2 L -3 O

pzehmmaz‘} edition of each:—Nos. 64 5 72 5, 72 -~ S 02 e =
N N . -3 I

72 ma v (old Xo. 145 in four sections cmnpic&d to umwm) i3 % ar 2 e

the last thirteen, /i.¢, “0 5+ have also been submitied for the prepuration of
prints for supplementary survey.

109. The following 35 one-inch sheets which have been completed for
surveyed areas are bemﬂ' withheld until the cadastral maps of distriets
Jalpaiguri, Gaya, Palanmu Hazaribagh, Maubham and the neighbouring
districts of the Uﬁ;teé Provinces are 1Lcen'ed —

.y O 3 P > £} -2 < -3 D
63 T, 5, 1L 15, 1 65 SRRV FN 64 T % (R T T SR R S Sy
) G vpH 2o 1 =n B
23816 (= Rt (9 oy 10 4w

110. The following 58 one-inch sheets representing an area of 9,247°36
square miles are being got ready for publication either of a preliminary eihhon
or for revision survey :—

v ) 15 P * K . L » {3 P - [

B iy Ty . - —“7. . n - 2

63 i 03 g 6 mp Uy, 6 ez 00 72,00
- A - € I M
73 w19 5y (9 uelu’ 3 TE5, 5,6, 7, 04T, 12, 14, 15,167 73 1

111.  The following examination, correction and eolouring work has also
been completed :—
(#) 26 uncorrected proofs of one-inch sheets have been examined
and corrected.
(/) Fiscal limits and cultivation have becen coloured on 48 un-
published black prints of one-inch sheets.
{¢} 24 published black prints of one-inch sheets have been coloured.
112, The drawing of the following maps has also been completed in the
Standard Mapping Section :—

(¢}  Darjecling Municipality see  GO-inch map.
(6) » » aer e 10, 3
(‘*) 2 » oo e 2, »
() Map of Happy Valley survey, Darjecling e 20,0,
{¢) Lebong Cantomment map survey ORI | | .
(f} Takdah » " » e e S0,

{2) to{c) were prepared for the Darjeeling Municipality and will be paid
for by that body.
(d) is being prepared for the Public Works Departmont, and will be paid
for by that department.
¢) and (/) are being prepared under the orders of the Surveyor General
for the Military Department, and will be paid for by the Surveyor Gencral.
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PART IV.

WORK FOR OTHER GOVERNMENT DEPARTMENTS.

113. As in previous years, the Riverain Detachment of the Northern
Circle was exclusively employed on the Riverain traverse and rectangular
surveys required by the Punjah Government (ride page 8).

114. At the request of the Maler Kotla Durbar, a §-inch survey of
Maler Kotla and environs was carried out hy No. 2 Pasty and the eost of this
survey, riz., Rs. 600, was borne by the above State.

The area surveyed was 10°50 square niiles.

115. No. 20 party {(cantoument) has been organised and is at present
devoting its time to making surveys of ditferent military cantonments
requued by the Army Dep.uh;lenf. Its report will be found on page I8,

116. An officer has been deputed to the Bombay Government to carry
_out the survey of an experimental area of 200 aecres in Bombay so that
experience may be gained to prepare an estimate of the time and cost of
surveving the whole city.

117. The Mathematical Instrument Office supplies and vepairs instru-
ments for every Government department in India including the Army
Department.

118. Various forest surveys were carried out for Local Governments,
&e. (ride page 16). .

119. An officer of No. 11 Party was employed in giving practical
training in topographical surveying to six superintendents of the Durma
Land Records Department in two batches for two months cach.

120. Traces of the area surveyed by No. 11 Party as it progressed and
several copies of blue print enlargements of plane-table sections, mounted
and inked up, were supplied to the Deputy Commissioner of the Tavoy
district for allotting mining concessions and settling disputes.

121. The series of secondary triangulation in Kashwir for the purpose
of connecting with the Russian triangulation, was completed during the
year (tide page 21).

122, Exploration work for the Foreign and Political, and Army Depart-
ments was continued on the North East Frontier by the Abor, Mishmi
and North Burma Exploration Survey Detachments (ride page 15).
Captain Morshead accompanied Captain Bailey of the Foreign and Political

Departiment on his journey up the Tsan Po.

123. The boundary between Nepil aud British territory along the Sirda
River was surveved and demarcated as described in para. 51, page 24.

124, A surveyor accompanied the late Captain Pritchard and Captain
Waterfield on their journey from Assam to Burma through Hkamti Long.
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2125, Heights observed in Arabia by Captain Leachman of the Genera
Staft were reduced by the Computing Office, Dehra Dan.
126. Certain computations were done for the Commissioner of Settle
ment and Land lecords, Burma,

127. The geographical co-ordinates of a namber of places in India wer
supplied to the office of the Connaissance des Temps, Paris.

128, The remainder of the maps of Dr. Stein’s Exrlar&ttions in Chines:
Turkestin and Western China, 1906—08, were completed and reproduce
at Dehra Dan,

128, A section of No. 6§ Dmwing Office (Simla) is employed solely o
miscellaneons work for the Military and Yoreign and Political Departments
and has turmed ont a large number of maps.

130.  The reproduction, for other departments, of maps, plans, anc
illustrations that do not require to be vedrawn, does not interfere with th
normil work of the Survey of India and is always undertaken when askec
for. On the other hand,” the wnount of drawing and compilation that ea
he done for extra-departmental purposes is limited, and is necessarily confine
“to urgently required and important work.

131, During the year maps, plans, or illustrations were reproduced for
the following departments and offices :—

Puablic Works Departinent, Government of India.
Home Department, Government of India

Finunce Department, Government of India.

General Officers Commanding, Divisions and Brigades.
The Director-General of Military Works.

The Director-General of Commercial Intelligence.

The Director-General of Observatories,

The Director-General of Archeology in India.

The Director-General, Indian Medical Service.

The Director, Geological Survey of India.

The Director, Botanical Survey of India.

Tho Director of Land Records, Punijab.

Tho Consulting Architect to the Government of India.,
The Oflicer on 8pecial Duty for Enquiry into Prices.
“The Engineer Oflicers on Special Duty, Delbi.

Tho Chief Inspector of Mines in India.

The Indian Museum,

The Superintendents, Government, Printing.

The Supcerintendent, Hindu and Buddkijst 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 Karachi Extension Railway Survey,
Sanitary Commissioners,
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The Ceusus Commissioner for India.

Chief Engineers.

Forest Department.

Police Department.

Post aud Telegraph Department.

Agricultural Departinent.

Government Epigraphist.

The Inspector-General of Civil Hospitals,

The Ailitary Seeretary to His Excellency the Viecroy.
The Revenue add Judicial Commissioner, Baluchistan,
Linguistic Survey in India.

Civil Engineering College, Sibpur.

Gun and Shell Factory, Cossipore.

Coronation Durbar Committee,

Some work was also done for various public bodies and societies.
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