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RECORDS OF
THE SURVEY OF INDIA.

PART 1.—TOPOGRAPHICAL SURVEY.

NORTHERN CIRCLE.

(7#¢de Index Maps 1 and 4.)

Summary.—Four field parties worked in this Circle, and during the past
field season a total area of 12,334 square miles was surveyed, consisting of : —

Square miles.

Survey 1l-inch . . . . . . 3,039
Re-survey 1-inch 4,826
Revision survey l-inch . 4,219

Survey }-inch . . . . . . 250
The Riverain Detachment carriel out a total of 1,299 linear miles of
traversing over an area of 268 square miles for the Riverain work, 3,464 linear
miles of traversing over 494 square miles for the Kingra survey and 1,106
linear miles over 63 square miles for the Simla Settlement survey.

No. 20 Party surveyed an area of 19,5678 acres in five selected canton-

ments during the year.

The Simla Survey Detachment continued the large scale survey of Simla

during the year.

Colonel W. J. Bythell, R.E., was in charge of the Circle throughout the

Survey year.

No. 1 PARTY.

By MaJson E. A, Taxpy, R.E.

1. The winter programme of field work was cancelled and the office with

IERAONNEBL.
Imperial Officers.

Lt.-Colonel C. H. D. Ryder, C.I.LE,, D.S.0., R.E,,
in charge from 27th January 1915.

Provincial Officers.
Mr. F. B. Powell, to 31st May 1915.
»  G.J. 8. Rae, from 1st February 19165.

» H. H.B. Hanby, in charge to 16th Novem-
ber 1914,

M. C. Petters, in charge to 26th January
191s.

» P.A.T. Kenny. )

» D. K. Rennick, from 21st Jaouary 1915.
R. C. Hanson,

w W.J, B. Miller, {o 20th January 1915.
» E.J.H. Hanby, from 7th May 1915.

»

”

Upper Subordinate Serviee.
Mr. Natha Singh, R.S.

» Nanak Chand Turi. B.A., from 22nd May
1915.

,»  Hamid Gul, from lst March 1915.

Lower Subordinate Service.
33 Surveyors, etc.

the bulk of the party therefore remained
in Mussoorie throughout the year. This
enabled the arrears of fair mapping to be
almost cleared off, while a programme of
3-inch mapping has been commenced to
malke up for the reduction in field work.

2. Field work was confined to the main.
tenance of a single detachment working
in the Himalayan areas of Kashmir and
Jammu to the west and north of Kisht.
war, with extension of triangulation to
the south.

3. The summer detachment of 1914
consisting of Mr. Kenny with an average
of 8 surveyors continued its work up to
the cnd of December, when the follovw-
ing 1-inch sheets were completed :—
43 T,l‘z:\—lhs,lm 43—3% and 52 T%nn)-
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This detachment also revised some faulty work in the neighbouring
sheets 431 57

4. The summer detachment of 1915 consisting of Mr. Hanson with an
average of 9 surveyors, commenced in April the survey of the following
sheets, the work being stlll in hand at the end of September, viz.:i =431 g,

[\
435 7,9, 10, 11, 13, 14, 15 and 524 3, 4, AN ' . .
"This work was all on the l-inch scale, excepting parts of i+, 7 and 1,
which lay amongst high snows and were surveyed on the 1-inch scale in order
to complete degree sheets to margin.

5. Areas of survey to the end of September were as follows : —

In 1914, . . 623 square miles l-inch.
» 1915, . 1,572, » and 250 square miles }-inch.

Total of new work 2,195 square miles 1-inch and 250 square miles }-inch,

6. Triangulation in advance was continued by Mr. Miller up to the end of
December 1914, in sheets 43 o5 48 g the total area subsequent to the end of
September 1914 being 1,350 square miles. This leaves the party with over
3,300 square miles of triangulation in advance after the completion of the sheets
now under survey. All computations have been completed, but no fair charts
have been drawn.

7. Nature of country included all varieties common to the southern face
of the Western Himalayas from the plains and foot-hills up to snowy peaks
exceeding 20,000 feet in altitude. Two fatal accidents occurred to kkalasis who
were killed by falls in this difficult country ; otherwise the general health has
been very good.

8. Office work.—Owing to the practice in this party of keeplntT detach-
ments working in the higher hills during the summer, in addition to doing a
normal programme of field work in the cold weather, the work of fair mapping
has been falling into arrears of late years. The recent reduction of field work
has, however, now enabled arrears to be practically cleared off. Thirty-five fair
maps of difficult country have heen sent iu for publication during the year,
and the arrears still in hand consist of only seven sheets quite recently survey-
ed and all now approaching completion.

9. A4 i-inch mapping section, under Mr. Rae, commenced fair mapping
on the 3-inch scale at the heginning of April, using modern 1l-inch published
sheets as material. 'Uhe following six sheets were taken up and’are now ap-
proaching completion :~-

All four sheets of 43 G, aud the two southern sheets of 38 O.

10. Cost-rates have heen affected by the abnounal nature of the year’s
programme, but work out as follows :— _—

Rs.
Tnangulation . . . . . . . . 95 per square mile.
l-inch detail survey . . . . . . . 162 ditto.
4-inch do. . . . . . . . 16 ditto.
Fair mapping 1}-inch scale . . . 3D ditto.

The total cost of the party was Rs. 90 0562.

11. Inspection.—The party was inspected once by the Burveyor General
and on several occasions by the Superintendent, Northern Circle.
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No. 2 PARTY.

By Mge. B. R. HucHEs.
1. The field head-quarters of the party opened at Gurgaon on the 9th

PEeRsoNNEL.
Provineial Officers.

Mr. B. R. Hughes, in charge.

F. B. Powell, from lst October 1914 to 3let
Janaary 1915, and re-transferred from 1st
June 1915.

Kanak Singh.

R. E. Saabolle.

J. H. Johnson.

J. A. Calvert.

Upper Subordinate Service.

r. Chuni Lal Kapur, from lst April 1915,

Lakshmi Dutt Joshi, from 1lst January
1916.

)

=

”

Lower Subordinate Service.
27 Surveyors, etc., in the field.
13 " ,, employed on }-inch mapping.
28 Average in recess (excluding absentees).

November 1914, and closed on the 27th
March 1915, the recess quarters being
at Mussoorie.

2. Topography.—The outturn of the
party was :—

. Sq. miles.

1 inch=1 mile revision survey .2,550'3
1, =1, newsurvey . 8439
Total . 3,394°2

In thirteen 1-inch sheets Nos, 44 siqy 535
53 D

1,25, 6,9,10,11, 19, 14, 15° ,

3. Surveyors were divided into two
camps under Messrs. Saubolle and John-
son,

Traverser lnayat-ullah Khan’s services

were transferred to No. 14 Party (Pendu-
lum) from the forenoon of the 19th April 1914, with a view to carrying on
traversing for the survey of the Nepal Boundary.

4. The survey was carried out from plotted trijunctions where old data
were forthcoming, and from trees and other conspicuous objects laid down from
new traversing, and triangulation. ‘

In certain sheets where the plotted points happened to be based on
different data, the position by survey of the same roads, ete., did not agree.
This was due to the old revenue traverses not being sufficiently connected up
with triangulated points which were then few and far between.

Values derived from connections with triangulated points brought up from
Great Trigonometrical stations differed from the old revenue traverse values
by nearly 3 chains in the southings and 14 chains in the eastings.

6. Triangulation.—~Mr. Calvert triangulated an area of 1,200 square miles
for future 3-inch detail survey in the Alwar State, in sheets 54 55 mmiosrrerm.

6. Traversing.—Ahmad Husain Khan ran 136 linear miles of heieht
traverse in flat country where triangulation was not found possible, in shec:gts
44 ;=5 in the Bikaner State, and also 148 linear miles in open country in sheets
53 T EeatEa » B4 5mas in the Bharatpur State.

7. Fair mapping.—All the fair mapping of the 13 sheets surveyed during
the field season will be completed and sent for publication before the part;
leaves for the field, and is being carried out under two drawing sections with
one typing section.

The 1-inch plane-table sections, mostly surveyed in half sheets were blue-
printed on the 1}-inch scale, one of the half sheets being blue-printed on
drawing paper for direct drawing and the other half on tracing paper {for
translerring.

B 2
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8. Cost-rates—
Revision survey, 1-inch
New survey, 1-inch
Triangulation .
Traversing . . .

[Vou. IX,

. « Rs. 9'84 per square mile.
, 1020 N
» 341 ” ”
»» 6°00 per linear mile.

9. Health.—This was good throughout, only two cases of khalasis down
with pneumonia, being sent to local hospital for medical treatment, both

recovering.

10. Inspections.—The Superintendent, Northern Circle, inspected the party
during the field season and also in recess.
The Surveyor General inspected the party in recess in September 1915.

_No. 3 PARTY.
Br Mz, H, H. B. Haxsy.
1. All the work lay in the United Provinces and embraced parts of the

PrrsoNNEL.
Imperial Officers.

Captain F. F. Hunter, I.A., in charge to 24th
November 1914,

Captain F. B.
1914.

Scott, I.A., 1o 26th October

Provincial Officers.
Mr. H. H. B. Hanby, from 17th November 1914,

following districts, Bijnor, Saharanpar,
Dehra Din, Garhwal, Muzaffarnagar,
Meerut, Naini Tal, Bareilly, Pilibhit and
Shahjahanpur. With the exception of a
little bit of the *Siwalik” hills in
Saharanpur and Dehra Din districts,
and a portion of the Kumaun hills east

in charge from 23th November 1914.
» E.J. Biggie,
,» E. B. West, from 1st Novermmber 1914 to
30th September 1916.
» H. T. Huoghes.
»» . E. R, Cooper, from 1st November 1914.
» Mogimuddin.

of the Ganges river facing Hardwar,
the country was flat, forest-clad areas
were encountered along the foot hills also
in the Taral tahsil of Naini Tal district,
and in parts of Pilibhit.

The field season opened at Najibabad
on 2nd November 1914 and closed on 6th
April 1915.

2. Topography.—The total area sur-
veyed on the 1inch=1 mile scale was
3028'149 square miles, of which 1359-284 square miles were re-survey and
1668'865 square miles revision survey, the whole being contained in eleven and
a half 1-inch sheets, viz. :—

Upper Subordinate Service.

Mr. Mahomed Lutf Ali.
;» Mubammed Husain.

Lower Subordinate Service.
62 Surveyors, etc.

Training Section.
3 Pupils.

53 1,2,3,867,80d :thhorn half of 11,
53 FHm E T
In the above is not included 53 rmmemmns; it Was surveyed by the training
section.
Three camps were formed and the following allotment of work was made : —
Mr. G. E. R. Cooper 53 i,2,3,8,7, andfnﬂhem halfol 11 9
Mr. Mahomed Lutf Ali 53 7ig.
The average outturn per man per month for re-survey works out at 277
square miles and that for revision survey at 31:2 square miles.
The area revised was not carried out on blue prints of the original maps.
All trijunctions were plotted on fresh boards on to which the detail was
transferred in blue, trijunctions being fitted over plotted trijunctions, and then
checked in the field.
One would have thought that the progress of revising detail wouid have

far exceeded that of re-swrvey, but owing to numerous changes since the last

Mr. Mogimuddin 53 ;s
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survey, in rivers, extension of canal system, roads, railways, and new cultiva-
tion of lands at one time waste or forest-clad, the labour in the field was that
of doing a new survey. .

3. Triongulation.~Mr. E. B, West was employed on triangulation. The
programme under this head embraced the following sheets :—53 i, for 4-inch
survey, and 53 5155 53 rowaa e for 2-inch and }-inch survey, l?ut
with the intricate nature of the country, and the low convexity of the hills
densely covered in trees with an absence of commanding peaks, he was only
able to complete, before the monsoon broke, 830 square miles for future
survey on scales 2 inches and } inch to a mile in sheets 53 sy portions only,
53 comw and 53 1555 90 square miles were also triangulated for a
special forest survey, on scale 4 inches = 1 mile, in sheets 53 o7

4. The health of the party during the season under report was fair in the
-winter months but bad in May and June when Tarai fever became prevalent.

5. Traversing.—At the request of the Conservator of Forests, United
Provinces, Western Circle, a special theodolite traverse of 398 linear miles was
ran in the Rimnagar Forest Division falling in sheets 53 ;1 and 53 ;5. With
the object of giving additional points, 835 linear miles were traversed for a
future survey on the 1-inch scale, in sheets 53 -, and 53 2.

107 linear miles were further traversed for a special forest survey on the
scale of 4 inches = 1 mile in sheets 53 5.

The traverse camp was under Mr. E. J. Biggie till the 6th March 1915
when he was transferred temporarily to No. 4 Party.

6. Recess duties.—During the recess the party completed the mapping
of the following sheets on the scale of 14 inches to 1 mile:—53 2—3—%,

P
53 9, 10, 11, 13, 14, 16 '

'The remaining two sheets will be completed before the end of October
1915.

7. Inspection visits.—The party was inspected by the Superintendent,
Northern Circle, in the field in February last, by the Surveyor General in recess
in September, and visited on several occasions in recess by the Superintendent.

No. 4 PARTY.
By Mr. H. W. BigeIE.

1. The field head-quarters of the party opened at Fyzabad on 19th October

PERSONNEL.
Imperial Officers.

Major L. C. Thuillier, I.A,, in charge to 2nd
November 1914.

Captain R. Foster, 1.A., in charge from 3rd to
21st November 1914.

Provincial Officers.

Mr. H. W. Biggie, in charge from 22nd Novem-
ber 1914,
» B.J. Biggie, from §th March to 24th May
1015.
» H. P. D, Morton, from 17th May 1915,
» J.C.C. Lears.
, Duni Chand Puri.

Upper Subordinate Service.
Mr, Mohammad Husain Khan.

Lower Subordinate Service.
47 Surveyors, etc.

1914, and closed on 12th April 1915,
the recess head-quarters continued at
Mussoorie.

The area that came under survey com-
prises portions of the districts of Bara
Banki, Fyzabad, Sultanpur, Partabgarh,
Jaunpur, Azamgarh and Basti. It con-
sists of flat plains which are highly cul-
tivated and covered with orchards, mango
trees being in great abundance. It is
well-wooded but there is no forest,
though shrub jungle occurs in many
places. Village sites are numerous, and
the area is densely populated. The prin-

cipal rivers that run through portions of the area are the Gogra and the Gumti.
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2. Topograph y~—The following sheets were fully surveyed :—63 T 15 =
63 ;oo Field work was divided into three camps under Messrs.
J. C. C. Lears, Duni Chand Puri and Mohammad Husain Khan.

_The average rate of plane-tabling (excluding the time taken in marching),
was 33'48 squarc miles per man for a month of 30 days. The cost-rate of
detail survey on the scale of 1 inch to 1 mile is Rs. 9'3 per square mile.

3. Traversing.—This consisted of supplementary traverses which were
run wherever required, to provide points for detail survey,

4. Triangulation.—This was started by Mr. E. J. Biggie in 63 4, but
owing to dust haze in April and May the work was not completed, and will be
taken up again in field season 1915-16 to provide points for the detail survey
of the Nepal portion of the sheet.

5. Miscellaneous field work.—The Khetran-Leghari boundary between
the Punjab and Baluchistin was demarcated by Captain R. Foster, L.A,,
at a cost of Rs. 1,316-11-3, which was paid for in equal shares by the two
Governments concerned.

6. Recess duties.—The three camp officers mentioned in paragraph 2 above
supervised the fair mapping which was divided into three sections. All fair
maps of sheets surveyed during the field season will be completed and sent for
publication about the end of October, Mr. Morton was employed on fair
mapping and miscellaneous work.

Village boundary editions.—Twenty- three village boundary editions were
prepared and sent for publication during the year.

7. Health of the party.—Four members of the party died during the year.
Their names are Baldeo Prasad, Clerk, Narayan Datta, Atma Ram, and Bala
Datta, Surveyors. Only one of these deaths, that of Atma Ram, was due to
disease contracted in the field where the health of the party was good.

8. Inspection visits.—The Superintendent, Northern Cirele, inspected the
party during the field season in March, and visited the party during recess in

May. The Swrveyor General inspected the recess office of the party in
September. ‘

No. 20 PARTY—(CANTONMENT).
By Me. A. Ewixc.

1. During the year under report, the party was employed on the survey of

PERSONNEL. Meerut, Dehra-Dan, Landour, Saharanpur
Provincsal Officers. and Hapur (Babugarh) Remount Depbts
Mr. A. Ewing, in charge. on the scale of 16 inches to a mile; and

f.oNaint, fro 5 her 19 .
+ B C. Saint, From 5th October 1014 surveyed the bazaars of Meerut and Debra

Diin on the scale of 64 inches to 1 mile.
The triangulation and traversing of
Peshawar, Jullundur, Bannu, Kalka,

Upper Subordinate Seivice.
Mi. Dharvrou.
Lower Subordinate Service.

5 Surveyors,

10 Draftsmen and Computers. Sanawar and Bakloh bave been completed
2 Clevks. in advance for season 1915-16. During
10 Pupils.

the year Santa Cruz was re-traversed, a
survey of the proposed pipe-line for New Delhi was done for the Military
Works Department and the Guide Map of Mussoorie and Landour brought up
to date. Twenty-one fair maps have already heen sent for publication, eight
fair maps will be sent for publication in a few days and fourteen sheets of
Meerut have heen drawn and examined.
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2. The field season commenced in Meerut on 1st October 1914 and closed
in Dehra Din on 30th September 1915.

3. Owing to the party being employed on the survey of cantonments
where sanitary arrangements are always good, there was not much sickness
during the year. One khalasi died of pneumonia in Meerut. During the
months of May and June cholera broke out among the troops in Dehra Din.
The surveyors working there were promptly removed outside cantonment limits,
and for two months very little work was done. This delayed the completion
of the survey of Dehra Dun for nearly two months.

4. Topography.—As Mr. F. C. Saint on his transfer to this party had no
previous experience in the work of a cantonment party, Mr. A. Ewing took
charge of the detail survey during the year ; but was assisted in the testing of
field sheets by Messrs. F. C. Saint and Dharmu. Both of them are now quali-
fied to be placed in charge of sections and during next year they will be put in
independent charge of six or seven surveyors employed on detail surveys,

The accuracy of detail surveys was thoroughly tested by Mr. A. Ewing
by 24:18 linear miles of test lines in nearly every field sheet, and also by
Messrs. F. C. Saint and Dharmu by 3598 linear miles of partal in the five
cantonments surveyed during the year.

The following table gives the outturn and costs of the survey of five
cantonments surveyed during the year : —

Outturn. Cost Rs,
10,260 acres on the 16-inch scale . . . . . . 20,579
318 do. do. Gi-inch do. . . . . . . 3,662

The cost-rate of the 16-inch survey, viz.,, Rs. 1'07 per acre, is less by
Re. 0:23 than that of the last year’s survey, but there is an increase of Rs. 2:63
in the cost-rate of the 6%4-inch survey which is Rs. 11'52 per acre. This
increase is due to the Sadar Bazar of Meerut being very congested and intricate.

5. Triangulation.—Sufficient number of stations and intersected points
were fixed in Saharanpur Remount Depét, Kalka, Landour and Santa Cruz for
the connection of theodolite traversing. Messrs. F. C. Saint and Dharmu were
employed on the triangulation done during the year. The triangulation of
Bakloh will have to be done during next season, as the mark-stones found on
the ground were not those fixed by the triangulator in season 1894-95. The
triangulation done during the year was sufficiently accurate for the purpose for
which it was doné, viz., fixing stations and points in and round the canton-
ments to connect the theodolite traversing and to check the chaining. 405
square miles of triangulation was doue at a cost of Rs. 3,087-8-0.

6. Traversing.—During the year the traversing of Saharanpur Remount
Depot, Hapur (Babiigarh) Remount Depét, Bannu, Peshawar, Kilka, Sanawar,
Jullundur and Landour Cantonments was completed. Santa Cruz was re-trav-
ersed to prepare a table of bearings and distances of the boundary pillars.

The traversing donc by each member of the party is :—

Mr. F. C. Saint . . . 195 stations 21:23 linear miles.
Mr. Dharmu . . 276 do. 1460 do. do.
Gokul Chand . . . 1,965  (o. 26431  do. do.
Amir Abmad . , . 40  do. 1'63  do. do.
Niaz Ahmad Kban . . 80t do. 1948 do. do.
Debi Datta . . . 73 do. S48  do. do.

3,053 do. 320073 do.  do.
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The theodolite traversing both in angular work and chaining is very good.
30 azimuths, 3,053 angles and 330 linear miles were done at a cost of Rs. 11,481.

7. Levelling.—Some levelling was carried out in Meerut, Saharanpur
Remount Dep6t and Hapur (Babugarh) Remount Depé6t. In Meerut, in addi-
tion to the four bench-marks of the Great Trigonometrical Survey, twenty-
seven bench-marks were fixed by this party. No levelling was required in
Dehra Din and Landour as there were enough Great Trigonometrical bench-
marks in these cantonments. The levelling cost Rs. 862.

8. Recess duties.—Twenty-one fair maps have already been sent for pub-
lication, and eight more will be sent in a few days. Twenty-three sheets were
drawn during the year. Ten sheets are in hand, and niune sheets of Dehra Din
and Landour which were surveyed during the months of July, August and
September are remaining to be drawn. These sheets will probably be com-
pleted in February 1916. The fair mapping was done under the supervision
of Mr. A. Ewing, who examined all the sheets before sending them for publica-
tion. The cost of fair mapping for the year is Rs. 6,230. There is no arrear
of fair mapping.

9, Programime for season 1915-16.—To be surveyed Peshawar, Jullundur,
Bannu, Kalka, Sanawar, Bakloh, Simla lines, Upper Drosh, Lower Drosh,
Fort Lockhart, Hangu, Thal and Chitral. To be triangulated and traversed
in advance for season 1916-17, Rawalpindi, Jhelum, 8ialkot, Upper and
Lower Topa, Chaman and Nimach.

RIVERAIN DETACHMENT.

By Mg, Mava Das Pugri, Rar Samis.

1. The field operations opened on the 1st October 1914, and closed early in

PERSOS NEL. August 1915. Three traversers in Kangra

Provincial Officer. and one in Simla, were, however, con-

Mr. Maya Das Puri, Rai Sahib, in charge. tinuously employed during August and
Upper Subordinate Service. Septembel‘ 1915 for completing the work

Mr. Paras Ram, from the 10th December 1914. urgently required 'by the Settlement
Mr. Vidya Dhor Chopra, from the 1st NovembeT

1914 authorities.
Lower Subordinate Service. The office was moved down from
83 Surveyors, etc. Dharmsala to Gujrat on the 15th Octo-

ber 1914. During January plague broke out at Gujrit and so it was again
shifted on the Sth February 1916 from there to Campbellpur which was made:

the permanent head-quarters of the detachment from the 1st July 1915 on
account of its being a healthy station.

During the year Mr. Paras Ram, Sub-Assistant Superintendent, supervised
one of the Kangra field sections and plotting.

r. Vidya Dhor Chopra, Probationer (Upper Subordinate Service) was
emp10\ ed on traversing Simla proper and on computations,

Munshi Ganda Singh Naib Tahsildar looked after the riverain, and

the Simla (Pharauli and Kot Khai tracts) traversing, and a computing
section,

Babu Ishwar Singh, Surveyor, continued to supervise the Kangra field

work, and in addition got the Kangra trunk road surveyed for the Executive
Engincer, Provincial Division, Kangra.
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The detachment continued the work of traversing and laying out base
lines. Twenty-one linear, and 37 square miles of main circuits, and 1,278
linear, and 231 square miles of minor traverse were run, and 5,387 theodolite
stations fixed in the area under water action of the rivers Sutlej, Ravi. and
Chenab in districts Jullundar, Siilkot, and Gujrat. One hundred and fifty-
nine corners of 53 rectangles were demarcated in 174 square miles with per-
manent mark-stones on the banks of the Chenab (districts Gujrat and Gujran-
wala) to serve as bases for the future survey and demarcation of boundaries in
the bed of the river. Nine corners of 3 squares were re-demarcated at the spe-
cial request of the Settlement Officer ina small portion of the Ravi, 2% miles
long, in district Sialkot. One thousand two hundred and forty-eight plotted
and 348 boundary ““mdsdvis’ (Settlement mapping sheets) of 140 villages were
completed, on the scale 40 karms, local unit of measurement varying in different
districts, and twenty-two 4-inch sheets, and twelve 1-inch indexes were traced,
and supplied in time to the Settlement Officers of Jullundur, Biilkot, and
Gujrat. Besides these 61 miscellaneous traces were prepared, and all the tra-
verse stations marked during the year were plotted on twenty-one 4-inch sheets.
Four 4-inch riverain boundary sheets were compiled, 9 sheets typed, and 3
sheets finally completed.

The following tables give full details of the riverain work completed

during the year : —

(1).— Field work.

:_E Mars Cimcurr. MiNoR TnAS\Ux.nr;s;Y.you DETAIL | DAsE LINES,
|
2 ——— —_
= g e g 12 5 e
Names of the rivers s = = = = ) . dq
districts and the S g8 . 3 8 . S o ] 3 & REMABES.
scales. i~ ] g K 2 2 3 o 3 d .
= El = s . = = =, = s g3 a
o e E @ = d a = o W -
‘a & = =i = a 53 - wa .
£ 3 8 °s | s é S| % S °g | &
2 s a g2 S g S8 s 5 S8 B
= = z e z = “ z 2 z™ -
R S - e -
Surues Rivem. 1 !
Jullandar . . . o6 i 103 52 | 2080 | 79
Bealo 165 fect =1 inch, | , |
Rivr RuvEs, ! [
Amritear and Sialkot .| 260 | .. ) 21 47 0 3 .« | Re-demareated,
CBENAD,
Qajrat and Gujranwala . 64 v | 21 32 1298 755 | 3,228 ; 6l 150 53 174
Scaole 220 feet =1 inoh, ! |
! - -
TotAL . L 122°50 a7 ) 2] a2 [ 231 ; 1,278 5,853 140 168 56 174

(2).— Office work done for the cadastral surveys of Riverain estates.

Number of
J\;\l"ll)ﬂr anml,elr sl'wrts traced | Number of
. o of plotted of compiled or the use | 4inch
Nome of river. Nameo of district, Scale of masavis. [masaws show- [masavis lslmw- of Bettlement Ior:-lcwlsl?:lint
ing travers- | ing riverain Officers an | new work wag
ed points, boundaries. [scalo 4 fnches piotted,
= one mile,
Sutlejy . . .|Jollndw . .|165 fect =1| (33 183 8 | 3
. . inch,
Révi . . . | Siilkot . . . 1
Chenid . . .| Gujrit and  Gujran- | 220  feet =1 616 165 13 13
wiln. inch,
i i
Total . 1,248 348 22 ; 21
i

Besides these twelve 1-inch indexes, and 61 miscellaueous traces were prepared during the year,
c
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(3).—Office work done for the 4-inch compilation of riverain boundaries.

Number Number Number of sheets
v ivers N of the series. of shects com- of sheets finnlly examined
Names of rivers. rmes ’ piled. typed. sud completed.
i
‘ Gujrat 1 3 3
Chendb .« ! Gujmawal .
i
Chenab .| _ Shahpur 3 5
) ! ’ ' Gujranwala
|
‘ h
: Jhelum 1
Jhelum . . . . ——GTJrﬁ—t—
TotaL . 4 9 . 3

2. The Kangra special survey was started at the end of October 1914 in
the Kangra taksil in continuation of last year’s programme under similar con-
ditions as existed during the previous season. The Nasrpur tahsil was taken up
early in February 1915, and the work was divided into two camps, i.e., Narpur
under Mr. Paras Ram, Sub-Assistant Superintendent, and Kangre under Babu
Ishwar Singh, Surveyor, but during April 1915 Mr. Paras Ram came to office
owing to ill-health, and hence the two camps were again combined in May 1915.
'The field strength working out was reduced to one-half during April 1915 and
the men thus relieved were either sent on departmental leave, or employed in
office at the head-quarters. The scale of the survey was generally 20 and 40
karms to an inch except in a few villages which were plotted on the scale 80
karms to an inch. The length of the karm is 57°5 inches.

In order to reduce the cost no boundaries were enlarged from the
topographical maps in the snowy portions and tracts covered with forest
reserves except 2 miles of disputed State boundary falling in 3 * masavis ”
between the Chamba State and Nurpur fehsil ; but they were, however,
independently surveyed by the patwaris.

The cost works out to Rs. 118'6 per square mile. Rs. 5'1 are due to the
grain compensation having been paid to the subordinates and menials during
the current season. After deducting this item it comes to Rs. 118'5 as
compared with Rs. 117°3 of that of the last year.

Three thousand four hundred and sixty-four linear, and 494 square miles
werc traversed and triangulated. 19,824 stations were fixed with theodolite in
1,011 tikas (sub-villages), and 4,834 plotted and 3 boundary mdasdvis of 1, 000
tikis completed during the year.

3. Under orders of the Punjab Government, the Simla Settlement Slirvey
was started carly in November 1914 in the Bharauli tract of the Simla district.
During January 1915 the Simla-proper was commenced where in addition to
the ordinary work 272 stations (239 boundary pillars and 33 stones) with
beights, were picked up for the Simla detachment. After completing the
8imla tahsil, the Kot-Khai (ahsil was taken up during May 1915. As the work
here was urgently required by the Bettlement authorities it was continued
during the whole of summer. The ground here was more difficult than that
of Kéngra and so most of the stations were thrown by triangulation. The
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average number of points laid out here works out to 57 per square mile, i.e.,
43 per cent. more than what were fixed in Kangra. The work was based on
the triangulation of the old No, 18 Party (Himailayas). The scale of
survey was 20 and 40 karms to an inch. One kerm =54 inches. In all 1,106
linear and 53 square miles were traversed and triangulated, 2,989 stations fixed
with theodolite in 174 villages, and 364 plotted and 13 boundary masavis of
136 villages completed.

4. With a view to prepare a correct map on the same basis as that of the
Kangra Settlement and thus to avoid future boundary disputes, the survey
of the Kangra trunk road was undertaken during February 1915 at the request
of the Executive Engineer, Provincial Division, Kangra. Off-sets were taken
on traverse lines to various boundary turnings and pillars and after applying
the necessary corrections to distances measured along the road, for elevation or
depression, the results were plotted on the scale 200 feet to an inch. Portions
of the road facing 16 important bazaars were plotted on the scale 50 feet to an
inch. The plots were then tested on the ground in various places by the camp
officer. Theodolite stations traversed for the Settlement Survey were generally
utilized and in addition 418 fresh points covering 34 linear miles were laid
out. In all 39 miles of the road were surveyed and completed, i.e., 361 miles
from mile No. 48'7 to No. 84'8 and 2'6 miles from mile No. 89 to No. 91'5.
44, sheets (size of a sheet =20 inches X 28 inches) were plotted and completed
on the scale 200 feet to an inch, and 19 sheets on the scale 50 feet to an inch ;.
and a trace of 2'6 miles was supplied to the Executive Engineer, Provincial
Division, Kangra. Traces of the remaining area are in hand and are expected
to be finished by November 1915.

5. As required by the Deputy Commissioner, Lahore, a small area of
719 acres was traversed and surveyed on the scale 12 inches to a mile to check
the boundaries of grass land i the Lakore Cantonment given on lease by the
Cantonment authorities. The traverse containing 33 stations and 7 linear
miles was computed by using the magnetic bearing as it was not considered
necessary, for economical reasons, to connect it with any traverse or trigonom-
etrical station. The trace of the map showing discrepancies in area, etc., as
compared with the plan already prepared by a miitary surveyor was supplied
to the Cantonment Magistrate, Lahore.

6. Thirty-two stations covering 29 linear miles were rve-demarcated in the
Khushab Thal (sandy area) as asked by the Settlement Officer, Shahpur; and
the cost debited to the Settlement Officer who recovered it from the zeminddrs
concerned.

7. The riverain area in the beds of rivers was, in general, full of shrubs,
and in parts cultivated. Portions above the high hanks were open, flat, and
well wooded.

The Kangra portion varied from open low-lying tracts in the Kangra
Valley to the high ranges of Nalru, Drun, Bhingsutri, Lakka, and Mauhali
Dhdrs (spurs).

In Simla the ground consisted of high mountains from 3,500 to 9,500 feet
high, mostly cultivated and partly covered with forest reserves.

8. The health of the detachment was good on the whole chiefly due to the
change of head-quarters, although cholera was raging in the Kangra Valley
and plague in the riverain area. Two khalasis, however, died at their homc.s
while on departmental leave.

¢ 2
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9. The Kangra and the Simla surveys were connected with Hatidhar
H. 8. XXII, Lipiana H.S. XXI, Sidpur H. Tower, Tirloknath No.1 H, 8,
Dhar (I, Steff, Jamaura H. Staff, Rihla Fort, Sikot H. Staff, Yol H. Staff,
Sukho H. 8., Jasauwr H. 8., Rangaurtila H. Statf, Manitila H. 3., Kopra H. 8,
Mariri H. 8., and 69 stations of the old No. 18 Party (Himalayas), and the
riverain work with Hazara T. 8. XXXIX.

10. The average ecrrors in the three main classes of work were as
follows :—

1. Riverain Survey—

(@) Base lines 1:12 feet per corner when compared with the theoretical values.

Angular Linear
T onds, "o ehaing T
(8) Main circuits . . . . . 519 0:70
(¢) Minor traverse . . . . . 818 110
2. Kangra traversing and triangulation . . . 8:27 177
3. Simla traversing and triangulation—
(#) Simla proper . . . . . 3-52 049
(8) Bharauli and Kot-Khai tracts . . . 3:66 1-10

11. The total expenditure of the detachment from the 1st October 1914 to
30th September 1915 was Rs. 91,189 as detailed below : —

Rs.
1. The Riverain Survey . . . . . . . 22,865
2. The Kangra Settlement Survey . . . . . . 58,610
8. The Simla Survey . . . . . . . . 8,992
4. The Kangra Road Survey . . . 585
5. The Lahore Cantonment Survey . . . . 50
6. The Khushab 7%,/ Re-demarcation . . . . . S7

12. The detachment was inspceted by the Surveyor (eneral on the 15th
November 1914 ; by the Superintendent, Northern Circle, on the 17th Decem-

ber 1914 ; and by the 1st Financial Commissioner, Punjab, on the 22nd March
1915.

SIMLA SURVEY DETACHMENT.,

By Mg. C. E. C. FrExcH.

1. The head-quarters of this detachment remained in Simla during the
season and continued the large scale survey of the station, including the work
detailed in paragraph 3.

2. The area worked over embraces the town of Simla and the neighbour-
hood, hills ranging to 8,000 feet, covered in parts with heavy forest,
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FIELD WORK. -

3. The following work was done by
this detachment : —

PERSONNEL.

Provincial Officers.

Mr. C. E. C. French, in charge. ’ | .

., W. H. Strong, from lst January to 7th (a) Topography.—With accurate
August 1915. : . .

_0.D. Jackson, from 20th March 1915. contouring of 2,700 acres in Simla, on a

Upper Subordinate Service scale of 126 feet to 1 inch, completed by
Mr. Chuni Lal Kapur, from 17th December 1914 an average number of 8 Surveyors.
Pn::sl;fzﬁ?g QItﬁll%eoember 1914, (b) La‘.rge scale p]ans of 8 Bazaar
Imam Din, promoted from the Lower Subor- blocks in Simla.
dinate Service from 1st July 1916. (0) Forest areas in Koti State; 8
Lower Subordinate Service. square miles on a scale of 4 inches to 1
14 Surveyors, etc., of whom 7 returned to their jnile of actual forest land (with estates
parties on the lst Apri
) and villages inside forests, and overlap ad-
joining the boundary, or between adjacent forest blocks, an arca of 14 square
miles of country has been surveyed and mapped.)

(d) Simla Extension Area.—Hitherto a little over 1 square mile of
country lying in Patidla State has been surveyed. The exterior limits are
theodolite traversed, with accurate contours at 20-feet intervals. Building
sites and forest classification are marked in the Tal block.

(¢) Sanjauli-Spur Survey.—This plan was requisitioned by the Education
Department to illustrate a proposed Indian College Scheme. Six surveyors of
the detachment were employed on this for a fortnight. The area surveyed
embraces 1:3 square miles of country, with contours at 50-feet intervals.

(f) Under this heading are grouped a number of miscellaneous pieces of
work, some of which are mentioned below :—

(i) Several plans and tracings from the Simla field sheets (with areas of
some 81 acres) to accompany a proposed colonisation scheme, a
building restriction area, and three road alignments.

(i6) A series of spirit levelled heights for proposed electric lifts, with
two plans.

(itd) A trace of the Viceregal Estates in Simla, including a survey and
plan of the Retreat in Mashobra, also similar maps of the Catch-
ment Area, Nabha House Estate, and areas of proposed Bazaar
improvement (the last with sectional drawings).

Aggregate cost Rs. 4,300.

4. The cost-rate form (Table I1I) not being suitable for work of this varied
description on different scales, it has not been completed, the total area and the
total cost only being given.

»
el

5. Office work.—Ten fair sheets of the Simla survey are well advanced.
The Koti State Forest map has been despatched. A tracing of the Sanjauli
Spur survey with 6 ferrotype prints has been supplied and the fair map w{]l be
ready in a few days. Other information noted in paragraph 3(f) has been
issued to the officers concerned.

6. The triangulation, traversing and mapping done by the detachment were
relatively small, of a fragmentary nature and undertaken to meet special
requirements ; the expenditure for them has therefore been included under
topography.

7. The dctachment has now the following work left to do :—

(a) Completion of 1,200 acres of the Simla survey.



14 RECORDS OF THE SURVEY OF INDLA, 1914-15. [VoL. IX.

(b) A proposed plan of 5'3 square miles of country on a scale of B inches
to 1 mile, illustrating a boundary dispute between Patiila and
Koti States. ,
(¢) Drawing of the remaining 21 shects of the Simla maps.
It is estimated that these works will be completed by March 1914.
8. Inspections.—The Surveyor General inspected the detachment on the
15th June; the Superintendent of the Circle on the 31lst March, Colonel
Ryder on the 1ith July and Major E. A. Tandy from the 27th September to

the 1st October 1915.
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SOUTHERN CIRCLE.

~ (7ide Index Maps 2 and 3).

Summary.—This Circle was under the superintendence of Colonel T. F. B.
Henny-Tailyour, C.8.I, R.E. throughout the year and consisted of Nos. 5, 6,
7 and 8 Parties, No, 4 Drawing Office and a Training Section.

During the year 19,286 square miles of detail survey, 14,5616 square miles
of triangulation and 186 linear miles of theodolite traversing have been
completed.

The detail survey consists of :—

5,096 square miles of 4-inch survey.

9,582 , , , l-inch survey.

3,547 ,, » » l-inch revision survey.
184 ,, » » l-inch supplementary survey.
508 » 3 li-inch survey.
469 » » » 2-inch surVey.

In spite of the reduction in the number of the supervising officers on
account of the war, the full programme of detail survey, which is a record
yearly outturn for the Circle, has been practically completed, but, on the other
hand, very little more than two-thirds of the programme of triangulation has

been completed.

The following work was undertaken in the Photo-Zinco Section of No. 4

Drawing Office : —

Reproductions
Enlargements
Reductions
Sheets vandyked
Copies printed

117
137

209

93

. 5,280

No. 5 PARTY (CENTRAL PROVINCES AND BERAR)

By Mzn. J

. O’. DoNaGHEY.

This party completed the detail survey on the 1l-inch scale of sheets

PERSONNEL.
Imperial Officers.

Captain E. C. Baker, R.E.,in charge to 21st
October 1914.

Licutenant R. S. Wahab, [.A,, to 21st October
1914 and in charge from 22nd October to 28th
November 1914.

Provincial Officers.

Mr. J. O'B. Donaghey, tc 28th Novewber 1914
and in charge from 29th November 1914.

F.C. Diloher.

»» Maunshi Lal, B.A.

w C. 0. Picard.

» A. V. Dickson, to 8th July 1915.
‘Upper Subordinate Service.

Mr. Eknpath Battu.

Dawodar Kadilkuar, from
1814,

Lower Subordinate Service.

32 Surveyors, ete.

The health of the party durin

14th October

G K
56 1,56, 7, 8,010, 11,12, 13, 14,18, 16 ? 55 1,23
the 2-inch seale of a small area of re-

sevred forest in 565¢. The party also

and on

completed the triangulation of sheets
55 5 rrerermn and carried out
theodolite traversing in sheets 55 2.

The general nature of the country con-
sists of forest-clad hills, undulating open
uplands and highly cultivated plains.

The field season opened on the 23rd Oc-

toher 1914 and ciosed on the 30th April
1915. The field head-quarters was at
Betul.

g the first three months of the field season

was indifferent, malarial fever being prevalent in the country along the Tapti
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river. Onc khaliss died during the field season and, owing to bad health,
Mr. Dickson had to proceed on threce months’ leave.

Topography.—The 1-inch survey portion of the country varies from some
intricate hilly eround along the Tapti river to the open undulating uplands of
the Satpuri plateau and the highly cultivated plains of Berar. The 1-inch
revision survey and the 2-inch survey portions consist entirely of forest-clad
hills of the Satpura and Gawilgarh ranges. The elevation of the country sur-
veyed varics from under 1,000 feet in the Berir plains to 38,864 feet, the
highest point of the Giwilgarh hills; the average elevation of the Satpuri
plateau portion is over 2,200 feet.

The work was distributed as follows :—

No. 1 Camp.—Under Messrs, Donaghey and Damodar Kadilkur with 8
surveyors carried out the detail survey on the 1-inch scale in
sheets 5563, 55 X,

No. 2 Camp.—Under Mr. Pilcher with 8 surveyors carried out detail

survey on the 1-inch scale in sheets 85 |5 -

No. 3 Camp.—Under Mr. Munshi Lal with 11 sur vey01s carried out
detail survey on the 1-inch scale in sheets 53 ;i 05 5 and

surveyed on the 2-inch scale a small area of reserved forest in
sheet 55 .

No difficulty was met with in the 1-inch survey, the country being fairly
open throughout and interpolation easily obtainable. The area of the 1-inch
revision survey was comprised of reserved forests, previously surveyed on the 4-
inch scale ; after reduction by photography of the 4-inch published maps to the
1-inch scale, vandyked prints in blue were obtained of the reduced work on
Bristol boards, on which the revision work was carried out in the field. The
old t-inch work was found to be of a reliable quality.

The full programme of the party amounting to 4,435 square miles was
completed. The outturn of the 1-inch survey, of the l-inch revision survey
and of the 2-inch survey was 3,070, 1,357 and 8 square miles respectively, the
average monthly outturn per man was 30°2, 587 and 7'6 square miles respec-
tively and the cost-rate per square mile was Rs. 11'1, Rs. 7'0 and Rs. 25'9 re-
spectively.

Triangnlation.—The nature of the country is hilly, interspersed with open
undulating areas.

Mr. Picard completed an area of 2,217 square miles in sheets 55 | 5 51
Mr. Dickson, who was absent on sick leave for three months during the field

season, completed an area of 829 square miles in sheets 55 ¢ and Mr. Eknath
Battu, who was -11<0 employed on traversing, completed an area of 460 square
miles in sheets 55 ;€ .

The total outturn was 3,506 square miles and the cost-rate per square mile
was Rs. G'1. '

Traversing.—The nature of the country is flat.

Mr. Eknath Battu, during part of the field season, completed 42 linear
miles in shects 55 6.,

Connections were made with trigonometrical stations and 7 asimuths were
ohserved.

The cost-rate per linear mile was Rs. 242,
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Recess duties.—The fair mapping was divided between two sections as
follows :—

No. 2 Sectwn.—-Under Mr. Munshi Lal, sheets 65 ;-2 65 5

The fair mapping of these sheets should be completed by the end of
19165.

The total area of fair mapping was 4,427 square miles and the cost-rate
per square mile was Rs. 3-0.

The computations of the triangulation, under the supervision of Mr. Picard,
were not completed on acoount of the reduction in the number of officers due
to the war.

Triangulation charts 64 L, 65 N are in hand.

Miscellaneous. —The following information will be found useful when the
survey of the country, dealt with in this report, is being revised : —The correct
delineation on the 1-inch scale, of undulating or more or less flat country, by
contours at vertical intervals of 50 feet and by the judicious use of form lines,
requires a considerable amount of skill; and in this respect a 1-inch topographi-
cal map uuder revision could always be improved on by the employment of
suitable men in the fisld work. It would thus be advisable to employ a surveyor

. . ”» H G
wltha “good eye for country” in the revision of sheets 66 TR | e Tyt 1

b5 % _

123

The country along the Tapti river and in the Melghat taluk of the
Amraoti district is notoriously malarious during the months of October, Novem-
ber and December; it would, therefore, be advisable not to undertake field
work in sheets 55 -y before the 1st January,

Camel transport will be found most convenient for triangulators and camp
officers, plane-tablers can always obtain carts.

No. 6 PARTY (BERAR, BOMBAY AND HYDERABAD).

Bx Masor L. C. TrurLLiER, LA,

This party completed the detail survey on the 1-inoh scale of sheets 55 2 _ s
and on the J-inch scale of sheets

PRRFONNEL.
A
Imperial Offcers. 41w 06 saawo eXcept that small
Lisutenant-Colonel F. W. Pirrie, LA, in charge  greas of reserved forests in sheets 55

from 22nd October to 8th December 1914, 1, 3 4,87

Major L. C. Thuillier, I.A,, in charge from HEA .
9th Decomber 1914, . ; Were surveyed on the 2-inch scale and
Captain K. W. Pye, R.E., in charge to 21st a :
B tober 1614, the areas of Bombay and Berar in sheets

4T e 0655 were e
Provincial Officers. N-W.NE,8E" surv yed on the

Mr. P. R. Anderson, from 14th June 1915, 1-inch scale. The party also undertook the
» B. A, Meyer. : H . 1.3
" Haji Abal Rahim, K.D. triangulation for the 1-inch scale of sheets
» F. B. Kitchen. B P
. R. B. Gildes, to 25th May 1916. 56+ TR BT * 00
» J.C. 8t. C. Pollett, from 1st July 1915, .
” K. S. Gopalachari, B.A. Y The general nature of the country is
n J. OC. Fitzpatrick, to 10th June 1915. varied, consisting to the north of intricate

Upper Subordinate Service. hills and to the south of broad undulating

Mr. Ram Narayan Hastir.
i y ' valleys and cultivated lands broken by

rocky ridges with occasional high and
rocky flat topped hills,

The field season opened on the 23rd October 1914 and closed on the 17th
April 1916. The field head-quarters was at Aurangabad.

Lower Subordinate Service.
33 Surveyors, ete.
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The health of the party was good.

Topographu.—The nature of the country surveyed is varied ; open plains,
undulating country and intricate hills for the 4 -inch survey, intricate hills and
rough country for the 1-inch survey, open plains and undulating hills for the
1-inch revision survey and intricate ground with thin forests for the 2-inch
surrey.

The work was divided among four camps as follows :—

" No. 1 Camp.—Under Mr. M eye1 with 5 surveyors carried out detail

survey in sheets 47 M.

No. 2 Camp.—Under Mr. Kitchen with Mr. Gopalachari and 11 sur-
veyors completed the detail survey in sheets 56 2.

No. 3 Camp.—Under Mcr, Glldea with 8 surveyors completed the detail
survey in sheots 55 %, 56 5.

No. 4 Camp,—Under Mr. Fxtzputrlck with 3 surveyors carried out the
detail survey iun sheets 47 , 56 % .

The full programme of the party, a.mounting to 7,640 square miles, was
completed. The contour interval for the 3-inch scale was altered from 50 feet
to 100 feet during the field season, this would probably tend to improve the
outturn, but since cultivation and jungle limits with the exception of small
unimportant areas are now being put in, the changes will more or less balance
each other.

The outturn of the 4-inch survey, of the 1-inch survey, of the 1-inch revi-
sion survey and of the 2-inch survey was 5,096, 2,261, 261 and 22 square miles,
respectively, the average monthly outturn per man was 80'1, 266, 29'0 and 56
square miles respectively gnd the cost-rate persquare mile was Rs. 5'3, Rs. 106,
Rs. 97 and Rs. 20°0 respectively. Areas of 5,096 and 298 square miles
of 3-inch and 1-inch survey respectively were in Hyderabad. 'I'be figures for
the 2-inch scale include plane-table surveys on the 4-inch scale of reserved
forest boundaries ; 4 of the 22 square miles, given as the area surveyed on the
2-inch scale, were actually surveyed on the 4-inch scale, the boundary and the
detail survey being combined, this action was economical owing to the intricate
nature of the boundary.

Triangulation.—The nature of the country triangulated is low broken
bills ond undulating valleys.

Mr. Haji Abdul Rahim completed an area of 5,077 square miles in sheets
56 57, 56 o, and Mr. Ram Narayan Hastir completed an area of 2,258

square miles in sheets 56 ;. Lhe triangulation was carried out for
the §-inch scale.

The total outturn was 7,335 square miles and the cost-rate per square
mile was Rs. 3'1.  An area of 7,277 square miles was in Hyderabad.

Recess duties.—The f2ir mapping was divided among four seotions as
follows :—

~No. 1 Section.—Under Mr. Anderson, i-inch sheets 47.%, 56 A and
1-inch sheets 472,

1,12

No. 2Sechon.——Under Mr. Meyer, i-inch sheets 47, Y5 and 1-inch
sheets 47

ll,ﬂlil

No. 3 Section.—Under Mr. Kitchen, 1-inch sheets 55 W

No. 4 Section.—Under Mr. Pollett, §-inch sheet 56 A, and 1-inch sheets
» 56 2o,

53

o»
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All the sheets were comp]eted to margin with the exception of the 1-inch
sheets 47 551w 061y Which only contain the areas of Bombay or Berir
falling in them. No. 4 Drawing Office lent some draftsmen to assist the
work and all the fair mapping shonld be completed by the end of the recess
season.

The total area of fair mapping was 8,220 square miles (5,605 square miles
for the i-inch scale and 2,615 square miles for the 1-inch scale) and the cost-
rate per square mile was Rs. 2:3. Areas of 5,219 and 175 square railes of fair
mapping for the #-inch and 1l-inch scales respectively were in Hyderabad.
An area of 386 square miles in Bombay and Berar was fair-mapped for both
the 4-inch and l-inch scales.

The computations of the triangulation were completed under the super-
vision of Mr. Haji Abdul Rahim.

Triangulation charts 55 1), 56 E were practically completed and charts

47 M, 56 A are in hand.

No.7 PARTY (MADRAS, MYSORE AND PONDICHERRY).
By Mzr. W. M. Gonuav,

This party completed the detail survey on the 1- inch scale of sheets
oy 57 P

PERSONNEL, 347, 11 152 12,6 ¢ 1,9,4,5,6,7,8 11,12 15, 16 ?
Imperial Officers. with the exception of small ereas of re-
Lieutenant-Colonel F. W. Pumie, LA, in served forests in 57 ?.#1.15 which were

charge to 218t October 1914. d b .
Coptain J. D. Campbell, R.E., to 21st Octo- surveye y the PM‘ty on the 2-inch

1914, == H .
ber p ! op scale and of sheet 57 - and of a portion
1‘01}171(‘1(1 cers .
d . of sheet 57Y whic : "
Mr. W. M. Gorman, to 2Ist October 1914 and .. 2 h were sury eyed by
" in charge from 22nd October 1914. the Training Section on the 2-inch scale
,, C.S. Littlewood, to 16th Angust 1915. The party al . )
T s 1)
V. W. Morton, from lst July 1915. i l‘f ﬁ o undertook the triangula-
<
, C.West. ion of sheets 57 . o5
» H. H. P. Butterfield. The general nature of the country con-
J. C.St. C. Pollett, . : .
» J.C.St. C. Pollett, to 30th June 1915 sists of forest-clad hills, mostly reserved

N. 8. Harihara Iyer.
Upper Subordinate Service.

Mr. Abdul Hakk, K.S.
Kodandera Mandanna.

forests, lower rocky hills covered with
serub or devoid of vegetation, open
cultivated plains with detached rocky

»

,, H. Narasimhamurti Rao. knolls and 1‘001\"\' oucrop and the open
Lower Subordinate Service. 'undulatin(: plate&u lﬂnd Of MYSOre T]

29 Surveyors, ete. hol - . : 1€

whole country is well served with main

and other roads in a fairly good state of repair, rendering access to any
part of it easy and convenient. Large sized hullock ecarts are ohtainable
everywhere but coolies are difficult'to get as they arc much in demand by the
cultivators of these parts. :

The field season opened hetween the 2nd October an1 the 1st Decembey
1911 and closed between the 7th March and the 5th May 1915; the work .
shects 57 G, 57 H, commenced and ended on earlier dates than the worl o
aheet 57 P.  As the party in Octoher 1913 expericnced the full force of t1“:
north-cast monsoon while working in the locality adjoining this seasn -
programme in Madras, the departure of the party was delayed a month W,nqs
great advantage to the work. It is not advisahl» to take the field in ¢ ”
parts of Madras hefore November or to prolong it after the end of April “-he,)se
the heat hecomes unhearable. The ficld head-quarters was at Bang;mlore -

The health of the party throughout was good. ) .



20 RECORDS OF THE SURVEY OF INDIA, 1914-15. [Vor. IX.

Topography.—The country surveyed in Madras breaks away from the
high hills mostly covered with reserved forests of the Javadi range on the
extreme west limit of the work, to alternations of flat ground and lower rocky
hills covered with scrub or devoid of vegetation and finally to extensive and
highly cultivated plains, containing large villages sheltered in dense groves of
palmyra palm and other trees, and only broken here and there by detached
rocky knolls and outcrop of rock and sand hills on the coast. The area in
Madras embraces many places of historical interest such as Arcot, Arni,
‘Wandiwash, Gingee, Vellore and several towns. The Palar river with its
tributary the Cheyyar traverses a part of the work. The country is covered
with a network of communications. After a good monsoon the low ground
in Madras, well served with tanks and wells, is extensively and constantly
under paddy cultivation to the end of April and as many as three harvests are
reaped ; this hampers the work to the extent of surveyors having to go treble
the distance they would ordinarily take. Open and undulating plateau land,
broken here and there by a group of fairly high hills mostly covered with
reserved forests and rising abruptly to a height of 4,847 feet, marks the features
of the ground surveyed in Mysore. This country is well served with many
main roads, etc., rendering communicalion easy. Several towns and the
famous fortified hill of Nandidroog fall in the work in Mysore.

The work was distributed as follows :—

No. 1 Camp.—Under Mr. West with Mr. Littlewood and 6 surveyors
eqrried out levision survey on the 1-inch scale of 1,640 square miles in sheets
57 3,4, 7 3,4,7,11° 5‘

No. O’amp.—Under Mr. Butterfield with Mr. Harihara Iyer and 6
surveyors carried out survey on the l-inch scale of 1,068 square miles and
supplementary survey on the l-inch scale of 88 square miles in sheets
57 v

No.3 Camp.—Under Mr. Pollett with 8 surveyors carried out survey on
the 1-inch scale of 1,324 square miles, supplementary survey on the 1-inch
scale of 34 square miles and survey of reserved forests on the 2-inch scale of
10 square miles in sheets 57 ;.

No. 4 Camp.—Under Mr. Abdul Hakk with 6 junior surveyors carried
out survey on the 1l-inch scale of 529 square miles, revision survey on the
1-inch scale of 289 square miles, supplementary survey on the 1-inch scale of
12 square miles and survey of rescrved forests on the 2-inch scale of 42 square
miles in sheets 57, 57, %

In addition to the above an area of 387 square miles of survey on the

2-inch seale in sheets 57", which was carried out by the Training Section

during 1913.14 and 1914-15, was accepted by the officer in charge of the
party who satisfied himself that revision was unnecessary. This area has been
included in the total outturn of the party but has not been included in the
figures giving the average monthly outturn per man or the cost-rate per
square mile, for the 2-inch survey.

The 1-inch survey in Madras was considerably helped by the work of the
Madras Survey Department which was found accurate and satisfactory ; from
the standard sheets, supplied on thin bankpost paper, transfer of the work in
blue was carried out by the survcyors as the work progressed, this was gone
over and checked by them as rigorously asif 1-inch original work. For the
revision survey the 1-inch maps of the old Mysore topographical survey were
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found very accurate in detail but had to be considerably supplemented and
recontoured ‘to bring them up to the modern standard, the oountry was ideal
and presented no difficulty. Black tracing prints of the above sheets for
survey were procured and transferred piecemeal on the plane-table as work
progressed, with the usual rigorous checking by surveyors as if original work.
For the 1-inch supplementary survey the 4-inch forest surveys were first
reduced to the 1}-inch scale on blue prints, these were inked up in detail and
the shape of the ground also indicated so as to help when recontouring; each
print was then adjusted by the trigonometrical points common to it and to a
14-inch projected and plotted sheet ; the whole was finally reduced and printed
on lo the plane-table sections. This class of survey was checked and supple-
mented where necessary and recontoured. The 2-inch reserved forest survey
was located mostly in open flat country with low rocky hills within command-
ing distance rendering sarvey easy, where the forest was dense traversing with
the plane-table and chain had to be resorted to and it was begun and closed on
fixings obtained at intervals.

The full programme of the party, amounting to 5,423 square miles, was
completed. The outturn of the 1-inch survey, of the l-inch revision survey,
.of the 1-inch supplementary survey and of the 2-inch survey was 2,921, 1,929,
134 and 439 square miles, respectively, the average monthly outturn per man
was 26°8, 300, 51'7 and 7'0 square miles respectively and the cost-rate per
-square mile was Rs. 9'5, Rs. 9°0, Rs. 6:0 and Rs. 80'9, respectively.

Triangulation.—The country triangulated extended from the Eastern
Ghats, locally known as the Tirupati hills, on the west to the undulating and
flat country on the east and presented no difficulties.

Mr. Kodandera Mandanna completed an area of 1,155 square miles in
an area of 1,164 square miles in

-gheets b
sheets 57 it 1o addition to the points now fixed about 300 points, fixed
by triangulation when the reserved forests in this area were surveyed, will also
be utilised.

Charts on the }-inch scale, supplied by the Madras Survey Department
containing their traverse stations and trijunctions, enabled the triangulators to
fix the same and to check the accuracy of the work to be surveyed topographi-
cally. Several traverse stations were fixed and compared with the Madras
Survey values and are in agreement. This agreement confidently entitles the
surveyors to utilise all village trijunctions in the plains, where trigonom-
etrical points are not available or too far apart, as beginning and olosing
points for their traverses. The programme included sheet 66 C, but it was
found that there already exists sufficient material in this sheet without any
new work being necessary.

The total outturn was 2,309 square miles and the cost-rate per square
mile was Rs. 7°0.

Recess duties—The fair mapping was divided among four sections as
follows —

0. 1 Section.—Under Mr. West, sheets 57WT 57 &.

No 2 Section.—Under Mr. Butterfield, shects 57" - .

No. 3 Section.— Under Mr. Morton, sheets 57, -

No. 4 Section.— Under Mr. Abdul Hakk, sheets 67—, 5751

No. 4 Drawing Office lent some draftsmen to assist the fair map-
ping. Seven sheets have been submitted to the Superintendent and the fair
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mapping of the remaining 12 sheets will be completed by the eud of the recess

-

season.,
The total area of fair mapping was 5,423 square miles and the cost-rate

per square mile was Rs. 45,

The computations of the triangulation carried out during the field season,
together with some arrears from the previous year, were completed under the.
supervision of Mr. Littlewood.

During previous years the work on the triangulation charts of this party
has been allowed to get considerably in arrears. The preliminary triangula-
tion charts 48 L, O, P, 57 D, H, L were received from the Superintendent of
the Trigonometrical Survey and were put in hand ; of these, charts 48 L, 57 L
are near completion and the remainder are still in the rough abstract stage
embracing work solely done by the party and requiring incorporation of the
Mysore topographical triangulation, ete., they will be taken up on return of
the party to recess in 1916. 1t is hoped that the triangulation charts will he
brought up to date by the end of next year.

Ne. 8§ PARTY (MADRAS).
By Mgr. W. F. E. Apams.

This party completed the detail survey on the 1l-inch scale of sheets
PERSONXNEL, 68 7.18’ 581,12 and portions of sheets 58%,
Imperial Officers. 58 \L and on the 1i-inch scale of sheets

Major L. C. Thuillier, I.A., in charge from 9th 58 021___ and the remaining POI‘tiODS of
November to 3rd December 1014, > 15 R .
Major C. M. Browne, D.8.0., R.E., in charge to sheets 58 o, 58?' The party also un-

21st October 1914. . .
dertook the triangulation of sheets 58 Ec
Provincial Officers. and of portions of sheets 58 X

i 6, 0, 10, 14
Mr. W. F. E. Adaws, to 2ist October 1914. in " . _
™ charge from 22n October to 8th November ~Carried out theodolite traversing in sheets

1914, from 9th November to 3rd December S D 5g I
1014 and in charge from 4th December 1914, 4,15 » 34,8

Mr. S. F. Norman.

and

" i{ 114 William. The gencral nature of the country is
5 L hennegy. . R .
M. Mahadeva Mudaliar, T.A. very varied in character and extends

from the densely inhabited and intricate

Upper Subordinate Service. .
P country along the coast to the high range

Mr. Anaptarao Dhondiba Mandhre, R.S.

» K. Narayanasvami Checti of mountains separating the Travancore
,. P.8. Vengusvami. . : Lo
State from the Tinnevelly district, most
Lower Subordinate Scrvice of the high ground is forest-c]ad, unin-
36 Sur-cyors, etc. habited and difficult of access.

The field scason opened on the 12th December 1914 and closed on the
10th June 1915. The party proceeded to, and returned [rom, the field by
special traing, but owing to a breach of the railway near Tinnevelly due to
floods, the party was delayed for two days on the way to the field. The field
head-quarters was at Shencottah.

The health of the party was fair considering the elimatic conditions, men
working in the high range suffered a good deal from the cold and rain, while
in the dense forests leechies and wild elephants were very troublesome.

Topography.—The nature of the country surveyed varies greatly, along
the coast the country is undulating, enclosed and densely populated, while the
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high range of mountains, separating the Travancore State from the Tinnevelly
district and rising to a height of over 3,000 feet, is mostly covered with dense
forest, uninhabited and difficult of access. The Tinnevelly plain is well oulti-
vated and is covered with small tanks.

The work was divided among four camps as follows :—

No. 1 Camp.—Under Mr. Norman with Messrs. Narayanasvami Chetti
and Vengusvami and 6 surveyors completed the survey of sheets 53 ,%- and
afterwards assisted No. 4 Camp.

No. 2 Camp.—Under Mr. Williams with 8 surveyors surveyed sheet 58 X
and afterwards assisted No. 3 Camp. The country in this sheet is uninhabited
and very difficult of access, no labour or transport was procurable locally and,
as no provisions were obtainable, complete arrangements had to be made by
collecting supplies in suitable places.

No. 3 Camp.—Under Mr. Mahadeva Mudaliar with 10 surveyors surveyed
sheets 5851+, the country near the coast in these sheets is covered with huts,
but only those of a more or less permanent character were surveyed. The
important towns of Quilon and Trivandrum were surveyed by this camp.

No. 4 Camnp.—Under Mr. Anantarao Dhondiba Mandhre with 7 surveyors
swveyed shects 58 ;5. The country in sheet 583 is similar to the country
in sheet 38 7, one of the peaks being over 6,100 feet above sea level.

Owing to the extremely intricate nature of the country, the survey along
the coast was carried out, asin previous years, on the 1l-inch scale. The
work, on hoth the 1-inch and 13-inch scales, was, except in the Tinnevelly
plain, very difficult and the total area surveyed, amounting to 1,788 square
miles, is consequently very small. The outturn of the 1-inch survey and of
the 13-inch survey was 1,280 and 508 square miles, respectively, the average
monthly outturn per man was 13'8 and 8'5 square miles, respectively, and the
cost-rate per square mile was Rs. 39'3 and Rs. 345, respectively, Although the
monthly outturn of the 1-inch survey is considerably greater than that of the
1}-inch survey, the cost-rate of the former is actually greater than that of the
latter, this is due to the exceptionally large expenditure incurred in the survey
‘on the 1-inch scale on accoant of the very difficult nature of the country. ‘

Triangulation.—The nature of the country triangulated is undulating
and cultivated.

Mr. Kennegy, who suffered a good deal from fever, completed an area of
1,366 square miles in sheets 58 ;7. The cost-rate per square mile was
Rs. 108,

Traversing.—The country traversed is along the coast and of a very
intricate nature.

One traverser, assisted by a surveyor, completed 144 linear miles in sheets
58 ;f5 » 68 45— The cost-rate per linear mile was Rs. 24°8.

Recess duties.—The fair mappiog was divided between two sections
as follows :—

&o. I Section.—Under Mr, Normau, sheets 58,2, 58

No. 2 Section.—Under Mr. Williams, sheets 58 2 _ 58 w

- ] 9, 1%, 15 ?
The fair mapping of all these sheets should be completed by the end of
1016. The fair mapping of sheets 55— 58 & arrears from the previous

12, 16 ?

year, was completed and the sheets were submitted to the Superintendent,
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The total area of fair mapping was 1,322 square miles and the cost-rate
per square mile was Rs. 19°2.

The computations of the triangulation and traversing were completed
under the supervision of Mr. Kennegy.

Triangulation charts 68 C, D are in band.
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EASTERN CIRCLE.
(Fide Index Maps 3 and 6.)

Summaory.—The Circle was under the superintendence of Lieutenant-
Colonel C. L. Robertson, C.M.G., R.E., up to the 23rd November 1914 and
under Lieutenant-Colonel R. T. Crichton, C.I.LE,, I.A., from the 24th November
1914 up to the end of the Survey year.

An area of 5,056 square miles was surveyed consisting of : —
3,674 syuare miles of 1-inch survey.

223 ditto 1-inch supplementary survey.
372 ditto 1-inch revision survey.
531 ditto 2-inch survey,
225 ditto 2-inch skeleton survey.
51 ditto 4-inch survey.

No. 9 PARTY (BENGAL).
By MRr. J. SMmiTu.

The field programme of this party was considerably curtailed, involving
the entire abandonment of detail survey and permitting only the execution of
traversing in sheet 79 A.

For this work one camp was formed
under Mr. Fitz-Gibbon with Mr. Banerjee,
Imperial Officer.

Lieutenant-Colonel C. L. Robertson, C.ALG., 2 U!)Pel Suhor.dmates and 1 surveyor
R.E., incharge from 25th November 1914 working under him.
till 22nd August 1915. <
Provincial Officers. The rest of the party were eml’loyed on
My. J. Smith, in charge from 1st September %-inch mapping at Shlllong
1015.

PERSONNEL,

,, Dhani Ram Verra. ) The country traversed comprised parts

. B. C. Newland, till 10th Beptember 1915. M N n

" 1. B. Fitz-Gibbon, till 16th July 1915. of the Murshidabad, Burdwan and Nadia

,» Amar Xrishna Mitra. c s , . A

" V. I. Wainright, till 18th June 1916. districts falling in sheets 79— 55—
W, P. Hales, till 18th June 1915. A

Dhivendra Nath Banerjee, B.A., till 23rd 19 ava 14 °

September 1915. . .

! _ . Altogethier 1,244 linear miles of traverse
Upper Subordinate Service.

Mr. Dalbir Rai. were completed and 2,814 intersected
» Ram Singh, till 18th May 1915. points fxed, principally isolated trees,

Lower Subordinate Service. temples and signal posts on railway lines
over an arca of 2,870 square miles.

A training class in 1-inch plane-table survey was started on the 2nd
January under Mr. Dhani Ram Verma and continued till the 8th May 1915.
Three pupils from No. 12 Party and two {rom this party were given instruction
in topography in the country round about Shillong and passed out well, with
the exception of one man who was discharged.

The independent surveys executed by them compared very favourably with
the topography as given on our 1-inch published maps, and amounted in all
to an area of 63} square miles, averaging 4 square miles per man per month.

Half-inch mapping.—Excluding 3 sheets, 64 <75, 73 55—, and 73 F—,
which werc drawn during the recess of 1913-14, the number of sheets allotted
to this party was 16.

Three sections were formed to deal with this :—

Section No. 1.—Under Mr. Dhani Ram Verma with 7 surveyors had

the drawing of sheets 73 £ , 18 =2 — and 2%

N. L., S. E. N. E. 5.E, *

24 Surveyors, ete.
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Section No. 2.—Under Mr. B. C. Newland with 8 surveyors had the
drawing of sheets 73 N.BE. ) 73 . E.,ts.N\v. ’ N.O\v, and 's_Pw‘ .

Section No. 3.—Under Mr. A, K. Mitra with 8 surveyors had the
drawing of sheets 78 —~rswv—> 18 w55t 5 and P

Two of the sheets started in 1913-14 have been sent in for publication
and the third will shortly follow.

OF the sheets allotted to the party for completion during the year 1914-15,
six were started in January, two more were taken up in February, two more
in March, three more in April and the last in May.

Three have been finally examined by the section officers and are with the
Officer in charge of the party for his examination before submission for
publication, six are finished in drawing and are being finally examined by the
section officers, and six arc in hand in various stages of completion.

Owing to the many changes that have occurred in the personnel of the
party, the examination has been greatly retarded.

The computations of the traversing done in the field season have been ¢om-
pleted by Mr. Banerjee with Mr. Dalbir Raiand 8 computers working under him.

No. 10 PARTY (UPPER BURMA).
By Masox E. T. Rica, R.E.

The recess office of the party closed in Maymyo on October 17th 1914

PEBSONNEL. and opened in Myitkyind on October
Imperial Officer. 28th, 1914.
Major E. T. Rich, R.E., in charge. The office at Myitkyinz'm was closed on
_ Provincial Officers. May 31lst 1915 and the recess office was
Myr. J. Smith to 30th November 101.4. .
» W.G. Jarbo. opened in Maymyo on June 2nd 1915,
» H.B. Simons. h . .
" V. W. Morton, to 13th June 1915, where it remained for the rest of the
. Asmat-Ullah Khan, K.8,, to 24th October ear
1914 and from lst June 1915. year.
,» C. B. 8exton, till 15th July 1915, The couuntr d :
7 A.F. Murphy. e country under survey li.‘y in the
Upper Subordinate Service. Myitkyina, Katha and Putao districts of
Mr. Hoyat Muhammad, X.8, to 25th February Upper Burm "
1916, and from 1st September 1915, PP urma, n-early the whole area
., Maung Kyaw Nyein. being covered with densely wooded hills
,, Dhirendra Nath Saha from 20th October d . S e .
lo14. and valleys, whilst great varietiesin height
Ram Prasad promoted from the Lower Sub- . . "
ordinate Service from 1st July 19135, were expenenced, varying from 500
Lower Subordinate Service. feet above sea level to nearly 14,000 feet
26 Surveyors, Draftsmen, etc. above sea level.

The health of the party was not very good during the winter season, as
there were numerous cascs of malaria from which three khaldsis died.

Topography.—Surveys were completed over an area of 2,068 square
miles at a cost of Rs. 76,879 in sheets 92
and in parts of 6 frontier sheets.

This area was surveyed as follows :—

1,833 square miles of new 1-inch survey.
178 ditto 2 ditto.

a

C A D
12, 16 (part) ? 92 1,2, 6 (part), 0 ? 92 0, 13 {part)

57 ditto l-inch revision survey.

2,068 square miles.

The party was divided into three survey camps under Messts. W, G.
Jarbo, H. B.Simons, and V. W. Morton, respectively, whilst Mr. Maung

Kyaw Nyein was in charge of a camp of instruction for 3 pupils and 4 soidier
SUrveyors,



Survey eamp erossing the Trrawaddy near Myitkyina, N. E. Frontier of Burma.

Reproduced from & photograph by Major E. T, Rich, R.E.

of India, Calentta, 1916,

of the Survey
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Camp No. 1.—In charge of Mr. W. G. Jarbo with 3 surveyors completed
an area of 472 square miles on the 1-inch scale along the frontier of which
details are given in a separate report.

Camp No. 2,—In charge of Mr. H. B. Simons with one Provincial Officer,
Mr. A. F. Murphy, two Upper Subordinates, Messrs. Hayat Mubammad, K.S.,
and D. N. Saha and 8 surveyors, completed an area of 975 square miles on
the l-inch scale and 43 square miles on the 2-inch scale in sheets 92 -,

C

G : 2 o
—2_, % and parts of sheets 92 and —-.

This area consists of thickly wooded low-lying hills except in the parts
adjacent to the railway line in the centre of sheet 92 + and north-west corner
of sheet 92 2 which are highly cultivated with populous villages.

Camp No. 3.—In charge of Mr. V. W, Morton with 7 surveyors com-
pleted an area of 578 square miles in sheets 92 <% and part of sheet 92 %-
consisting of 386 square miles of new survey on the l-inch scale, 135 square
miles of reserved forests on the 2-inch scale and 57 square miles of l-inch
revision survey over forests previously surveyed on the 4-inch scale.

The country in this camp is low-lying and thickly wooded with very
few inhabitants, the progress was, therefore, very slow as nearly all the work
had to be done by chaining. )

In addition to the ahove, Surveyor Shaikh Abdullah was seconded under
the Burma Government from 1st October 1914 to 31st May 1915 and surveyed
600 square miles on the }-inch scale in the north of the Putao district in
parts of sheets 91 - and 92 .

'This avea has been excluded from the detail survey arvea given for the
party and also from the calculation of cost-rates as the surveyor was seconded
from the party.

Triongulation.—New ftriangulation was completed over an area of
3,320 square miles at a cost of Rs. 23,488, idcluding the computations.

(¢) Mr. C. B. Sexton triangulated an area of 1,070 square miles in sheets
92 ¢ of the Myitkyina district.

3, 4,7, 8
(0) Mr. Ram Prasad triangulated an area of 2,250 square miles in
sheets 92 — K~ of the Putao district and in sheets 92 — L and

two sheets of unadministered territory.

Great credit is due to the arrangements made by Mr. Ram Prasad who
was working under great difficultics, over seven days march from his base in
Myitkyind, whence all provisions, ete., had to be carried. He managed his
own arrangements entirely by himself.

The courtry triangalated by both triangulators is of the same nature
as last year covsisting of thickly wooded hills and deep valleys sparsely
it habited.

Traversing.—During the field season, Mr. H. B. Simons was in charge
of all traversing and during the rececss he superintended the traverse
computations.

Four-inch theodolite boundary traverses were completed round the
Maingnsung, Nammun, Namma, Indawgyi, Nanyinka and Namaw reserved
forests of the Myitkyind district and the Nankohin reserved forest in the Upper
Chindwin district in sheets 92 354, - totalling 164 linear miles.

The outturn was small owing to tle densc jungle encountered everywhere

which made progress very slow.
E 2
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The total cost of traversing and its computations amounts to Rs. 12,923,

Recess Duties.—The fair mapping was divided into two sections.

No. 1 Section.—In charge of Mr. W. G. Jarbo, assistedl by Mr. A. F.
Murphy and Mr. D. N. Saha, drew sheets 92 755 an.d 5. frontier sheets, of
which only one frontier sheet will be ready for publication before the party
takes the field.

No. 2 Section.—In charge of Mr. Asmat-Ullah Khan, K.8., assisted by
Mr. Maung Kyaw Nyein, drew sheets 92 17, ;35 and 2 frontier sheets, of which
all but one sheet will be sent for publication before the party takes the field.

The computations of the season’s triangulation and traversing were com-
pleted during the recess in charge of Mr. H. B. Simons assisted by Mr. C. B.
Sexton, Mr. Ram Prasad, and one computer.

Outturn and cost-rates.—The cost-rates show a large increase all round
except for triangulation and fair mapping which show a decrease.

This increase of cost-rates is entirely due to the personnel of the party
during the field season having been made up of all the surveyors from Nos. 10
and 11 Parties who were poor draftsmen, whilst the good draftsmen, who were
also in most instances the best surveyors, were left in Maymyo to do }-inch
mapping.

This reduced the outturn by over fifty per cent. and as the total cost was
very little changed, the cost-rates for detail survey are fifty per cent. higher
than those of last year.

The cost-rate for 1-inch survey is increased by Rs. 1118 per square mile,
being Rs. 3356 per square mile.

For 2-inch survey the cost-rate is increased by Rs. 29:09 per square mile,
being Rs. 83'6 per square mile.

For triangulation the cost-rate is very satisfactory being reduced by Rs. 134
per square mile. It is Rs. 7°07 per square mile.

For 4-inch boundary traverses the cost-rate is increased by 'Rs. 7'66 per
linear mile, being Rs. 78:79 per square mile.

For mapping the cost-rate is reduced by Re. 0-57 per square mile, being
Rs. 6'94 per square mile.

No. 11 PARTY (UPPER BURMA).
By Ms. J. O. GrE1rr,
In accordance with the general scheme of retrenchment, this party did not
take the field for regular survey opera-
tions in the districts of Tavoy and
Mergui, hut was employed instead at

PERgONNEL.
Imperial Officer.
Captain L. G. Crosthwait, I.A., in charge up to

1st December 1914, recess quarters, Maymyo, on }-inch map-
Provincial Officers. Pil]g.
My, J. O. Greiff, in charge from 2nd December ) . . R
e ot 8 " cmber ITOI&r)grr/phy.—T“o surveyors werc eme
» Asmat-Ullah Khan, K.8., from 25th October oyed in completing the revisi
1914 to 31st May 1915. ploy ) pleting sion surv.ey,
» A M. Talati, L.C.E. on the 1-inch scale, of 315 square miles
» F.E.R. Calvert, up to 16th July 1915. . B <
» A.T. Booth. of country in sheets 93 3, 93 -5~ The

. R.DM. Wyatt, up to 15th July 1915. . .
yath up to 1054 July country containcd in these sheets and sheet
Upper Subordinate Service.

B .
M. Lachman Daii Jadu, R.B, from 17¢n 99 1@ encircles the town of Maymyo, the
November 1914, . . R
ow e pract
Lower Subordinate Sercice. town lying practically in the centre of the
32 Surveyors, Drof(smen, ctc. area. The shects are in much demand

both by the military and civil authorities.
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To meet their requirements, their revision was started in the recess season of
1918-14 by No, 10 Party, and was taken over for completion by this party in
the current field season. The 1-inch revision has heen completed, and there
remain only the reserved forest areas, which come under special survey next
field season.

The country surveyed comprised parts of the Maymyo plateau and adjoin-
ing high hills, rising to over 3,000 feet in elevation, densely wooded and
sparsely populated. The revision survey was directly under the supervision
of the executive officer.

Triangulation.— Mr. Lachman Daji Jadu, and Surveyor Muhammad
Yusuf Khan carried out a little supplementary triangulation for the purpose
of fixing additional points, for the special forest surveys to be taken up next
year, and for the closing of theodolite traverses.

Traversing.—The boundaries of reserved forests Baw, Baw Extension,
Zibingyi-Tonbo, Kywetnapha and Nyaundauk, totalling 195 linear miles,
were traversed by chain and theodolite. The first two reserves are to be
surveyed on the special 4-inch scale. The total cost of this survey will be
borne by the Forest Department. Some revision traversing, and connections
of traverses with triangulation data, were also carried out along the boundaries
of the Taungbyo and Sakangyi reserves. The boundaries of these reserves,
totalling 128 linear miles, had been traversed in the preceding recess season by
No. 10 Party. The computations, for 323 linear miles of traversing, and for
the supplementary triangulation, were under the charge of Mr. A. M. Talati,
who also supervised the preparation of the 4-inch forest boundary plots, and the
correction and compilation of topographical data for preliminary triangulation
degree charts. Nine such charts have been dealt with during the year.

Mapping. —The Maymyo drawing office attached to No. 10 Party

was transferred to this party from lst December 1914. The combined
drawing staff of the party has been employed on }-inch and %-inch map-
ping. .
Twelve %-inch sheets 84 N"““.., 92 s}]+w’ 92 %, 99 N.\‘_“s.\‘,fm,‘
92 o5 92 5 92 ¢ w's.n» Were allotted to the party for completion during
the year. The first eight of these were completed and submitted for
publication by the end of September, and the remaining four are well
advanced. As the combined blue prints of the component 1-inch sheets were
not rveceived till the end of December 1914, the %-inch mapping was not
actually started till January 1915. In the interval, however, much practice
work was done in the finer class of drawing needed for %-inch mapping.
‘'The mapping was distributed between three sections, under Messrs. Asmat-
Ullah Khan, F. E. R. Calvert, and R. M. Wyatt.

Section I.—Was under Mr. Asmat-Ullah Khan until the 1st June
1915, when it was taken over by Mr. A. J. Booth. It is responsible for the
completion of 3-inch sheets 92 75 and 92 5% ; also the compiling and
mapping of degree sheets 84 N, 93 E, 93 T, 93 J. These are in various stages
of advancement. It is hoped to submit 81 N for publication before the close
of the year.

Sections II and II1T.—Under Messrs. Calvert and Wyatt, completed the
mapping of shects 84 7y, 92 5%, 92 %, 92 TwawsE. On  Messrs.
Calvert and Wyatt being appointed to the Indian Army Reserve of Officers,
the two sections were combined, and placed under the supervision of
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Mr. Lachman Daji Jadu, assisted by draftsman Radha Krishna, who carried
out almost all the preliminary examinations.

The total area mapped is 8,671 square miles which is very creditable,
considering the staff was new to this class of mapping, that is, drawing toa
smaller scale from a larger. It was necessary to prepare detailed working plans
for the draftsmen to follow. A large amount of compilation work was neces-
sary, to guide the draftsman as to how detail might be eliminated and
generatized, to avoid overcrowding the resulting map and detracting from the
character of topographical features. The j-inch scale is a difficult scale,
coming as it does between the 1-inch and the }-inch, the tendency heing
either to show too little or too much.

Cost-rates.— The high rate for traversing is due to heavy clearing on the
forest boundaries, which were not cleared by the Forest Department.

The revision survey was practically a new survey, as the old work was
found to be very much out, and could not be accepted.

The high rate for i-inch mapping is due to slow progress at the start,
and to no field work; the consequence of the latter being that the cost of the
supervising staft has heen debited almost entirely to mapping.

No. 12 PARTY (ASSAM).
By LiecTENANT-CoLoNEL A, MEsms, LA.
The party continued work in the Darrang, Sibsagar and Nowgong
districts, the area of operations extending
PEREONNEL. =)

_ from the Dafla Hills on the north to the
Imperial Officer. e )
Lieutenant-Colonel A. Mears, I.A., in charge. Naga Hills on the south and included to

v Provincial Officers. the east the greater portion of the Tezpur
My, W. Skilling. ~ and Golaghat sub-divisions of districts
,, Dramadaranjan Ray, R.S. . . .
” . M. Keuny. Darrang and Sihsagar, situated in sheets
,» P.C. Mitra, B.A. P I
» H. H. Creed. 83 1,5,6,7,9,10, 11, 12, 14, 15° The programme was
Upper Subordinate Service. carried out on the 1l-inch scale except

M. Nfs?:l Chand Puri, B.A., till 21st May  for the Mikir Hills, Kaliani, Panbari,

Upper and Lower Daigurung, Nambar
and Dayang reserves, comprising an area
of 332 square miles, which were sur-
veyed on the 2-inch scale. ‘Ihe special survey on the 2-inch and 4-inch scales
of the Upper Dihing reserve, started a couple of seasons previously, was com-
pleted ; the work progressed well and the detail camp employed on this survey
was available early in February for the ordinary topographical operations of
the party.

The country wader survey was similar in most respects to that of past
§eAsoNS.

The Mikir Hills which rise {o an elevation of nearly 4,500 feet are densely
wooded. The country to the south of these hills lying between them and the
Naga Hills comprises what is known as the Nambar Forest, a tract of almost
primeval tree growth intermixed with large arcas of cane and swamp ; cndea-
vours arc being made to open up this country by frec grants of land to settlers
but so far with little success. The valley proper of the Brahmaputra, where
not cultivatel, is covered for the most part with impenetrable ¢ kbagra”
grass from 10 to 20 feet high. The field season started about the middle of

Lower Subordinate Service.
42 Surveyors, ete.
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November and finished early in May when the rains had already commencad
and the programme was completed with some difficulty. Tue health of the
party was only fair, considerable numbers of men suffering from malaria and
leech-bite ulcers, 4 khaldsis died in the field, 2 of the deaths being from cholera
and smallpox. Two surveyors and a traverser died at their homes whilst on
leave during the recess.

Topegrephy.—The programme of detail survey was carried out by 4
camps and a training section under the charge of Messrs. Pramadaranjan Ray,
Rai Sahib, E. M. Kenny, P. C. Mitra, H. H. Creed, and Surveyor Ghulam
Haidar. :

Mr. Pramadaranjan Ray with a camp of 10 surveyorsand # pupils
surveyed nearly 3 sheets, a considerable portion of the area being 2-inch forest
survey. Mr. E. M. Kenny with an establishment of 8 surveyors completed an
area equivalent to 3} sheets. To Mr. P. C. Mitra with a strength of 7 survey.
ors was allotted the special 4-inch and 2-inch survey of the Upper Dihing
reserve and the completion of one standard sheet.

Mr. H. H. Creed with 3 surveyors, and plane-tabling himself, surveyed 1}
sheets. The training section under Surveyor Ghulam Haidar with 5 soldier
surveyors and one pupil completed one sheet. Nearly half the area surveyed was
hilly and comprised the Mikir Hills which rise from the plains level of 300 feet
to close on 4,500 feet ; except where they have been * jhoomed ™ these hills are
densely wooded and the slopes as a rule exceedingly steep. To the north of the
Brahmaputra river tea is extensively grown and there are a considerable num-
ber of tea gardens along the foot of the northern and eastern slopes of the
Mikir Hills, Good cold weather roads exist throughout the plains and the
Assam Bengal Railway traverses the Nambar forest in the south-east of the area
topographically surveyed.

In the Mikir Hills communications may be said to be non-existent ; the
only path of any importance is along the Kaliani valley over which it was
possible to take loaded elephants for a certain distance, elsewhere coolies are the
only form of transport. Supplies and labour were obtained fairly easily on the
whole ; in the Nambar forest surveyors’ squads had to be strengthened owing to
the heavy line clearing and paucity of villages. The party’s outturn of detail
survey comprised 2,084 square miles on the 1-inch scale, 333 square miles of
reserved forests surveyed on the 2-inch scale (this includes 21 square miles
of special forest survey) and 31 square miles of special forcst survey on the
4-inch scale. In view of the denscly wooded and dilficult nature of the major
portion of the country these outturns may be considered satisfactory.

The survey cost-rates for the year compare favourably with those of the
previous season, the slight increase in the 1l-inch rate is due to the country
being less open and the small outturns given by the training section. The
cost-rate for the d-inch speeial forest survey is very considerably lower than
that for the previous year, this rate may be accepted as satisfactory for the
nature of the country under survey.

Triangulation.-—A small area of about 300 square miles was triangulated
in the Naga Hills by Mr. V. P. Wainright in order to fix sufficient points for
the 1-inch topographical survey of the hilly portions of sheets 83 % The
work was based on the Assam Longitudinal and Naga Hills series b'ut could
'not be closed on any principal station on account of the impossibility of cleay-
Ing rays to the low-lying river stations of the first named series ; this omission
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will be rectified when the survey of the remainder of the Naga Hills is carried
out. 'The work was completed early in January and beyond entailing very
heavy clearing for stations calls for no special comment. The triangulation
cost-rate may be considered normal for densely wooded country and is slightly
lIower than the rate for season 1912-13.

Traversing.—An area of some 2,100 square miles was traversed in ad-
vance for 1 and 2-inch detail survey. In the open plains, already surveyed
cadastrally, the work was entirely confined to obtaining sufficient heights for
the topographical survey of this area. In the reserved forests and wooded
country traverses had to be ran considerably closer together and entailed very
heavy line clearing. A total of 858 linear miles of traversing was carried out
during the season which includes the traversing of artificial forest boundaries.
Selected stations such as mile stones, bench marks, masonry bridges to the
number of 366 were permanently markedand in addition 590 zinc cylinders
were embedded. The country traversed differs little from that surveyed in
detail.

The cost-rate for traverse survey is less than half that for the previous
season and may be accepted as normal for the wooded and high grass covered
plains of Assam.

Recess duties.—The fair mapping of the season’s detail survey, consisting of
nine and a half 1-inch sheets was distributed hetween 3 drawing scctions under
the supervision of Messrs P. Ray, Rai Sahib (3 sheets), E. M. Kenny (3% sheets),
P. C. Mitra (3 sheets) ; areas surveyed Dy these assistants in the field being, as
far as possible, allotted them to fair-map. The work has progressed very satis-
factorily, sheets 83 -t -; were submitted for publication before the close of the
survey year and the 1ema1ning sheets will be completed before the party moves
into the field. In addition to the above the following sheets have been sub-
mitted for publication during the year under report, 83 ", 83, which
make a total of elever. l-inch sheets for the year. The fair mappmg bost-rate
amounts to Rs. 8'6 per square mile which is practically the same as that for the
preceding yecar. The triangulation and traverse computations of the season
have heen completed, the work proving satistactory.

ANDAMANS DETACHMENT.
By LievTiNaxT-CorLo¥EL R T. Cricatox, C.I.E., LA,

The Andamans Detachment was composed of one assistant as officer in

PERSONNEL, charge, elght surveyors, seventy-one
Provincial Offcer. lkhbalaszs, and over two hundred convict
Mr. E. Claudins in charge. abourers.

The number of linear miles of theodo-
lite traversing done wag 93, this was
computed, plotted, and used as data for
surveying the island of Balatanfr which falls in shects 86 15 T

The total arca surveyed on the 2-inch scale (skeleton survey with ridges)
15 225 qqum‘e miles, embracing part of Middle and South Andamans, in sheets
80 14, \J"n

Nature of the country is hilly, and very densely wooded, the low lands
consisting principally of mangrove swamps. The tracts under survey are un-
inhabited except the island of Baratang which is frequented by hostile Anda-
manese called Jarawas, who move about in a state of nudity, armed with bows

Lower Subordinate Service,

8 Surveyors.
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and arrows. One surveyor’s camp was attacked at dawn on the 25th Novem-
ber 1914 by a party of about fitteen, who wounded the sepoy on guard so
severely that he took five months to recover and then had to be sent away on

leave.

‘There is very little fresh water, and the climate is so enervating that a
strong man feels exhausted, after only walking a mile or so, even along a cut
Jine; also the whole place is infested with vermin. There was great difficulty
in allocating rations on account of the rough sea. Having to work with con-
vict coolies also gave a lot of trouble. Generally, the difficulties were of an
exceptional nature and very heavy.

Recess duties.—The field sections were completed on return to recess
quarters in Shillong. All field work was then sent to the Officer in charge
Forest Map Office for the preparation by him of the maps for publication, and
the detachment was then broken up ; the members, not ou leave, being trans-
ferred to the different parties of the Circle.

TABLE 1.

OUTIURNS OF DETAIL SURVEY.

| AVEBUAGE NUMBER oF
‘ OuTrUuRN, PIXINGS PER 8QUans
‘ MILE.
t
Seale, Class of Sarvey. | Circle, Party. Locality. Total I?em:"f In sita Plane-
square (per month, {by re- table
miles. 8quare section), | traverse,
; miles,
!
-inch . | Survey . l N No. 1 | Kashmir . . 250 250 03
-inch . | Survey . S No. 6 | Hydergbad , . 6,096 80°1 6'0
1-inch . Survey R N No. 1 | Kaglmir, . . 2,195 174 32
N [No. 2|{Punjeb . ., .| sua| 00| .. 13
S No. 5 | Central Provincesand| 3,070 [ 302 87 16
Berir. i
|
S | No. 6]Berar . . .| 2251 L a6 16°0
] No. 7 | Madras and Pondi- | 2,921 268 91
oherry.
S No. 8 | Madras . . R 1,280 138 59 149
E No. 10 | Upper Burma .1 1,833 278 50 2
E No. 12 | Assam . . 1,841 206 30 12
l-inch . | Re-survey N No. 3| United Provinces . 1,359 277 160 4
. M
N No. 4 Ditto | 3,467 39:48 25
l-inch . | Revision Sur- N No. 2 |Punjab . . .| 2,550 883
vey. H
N No. 8 | United Provinces . 1,669 312 110 3
S No. 5 | Central Provinces and| 1,357 387 31 03
Berar.
S No. 6 | Bombay and Borar . 261 290 150
S No. 7 | Mysore . . . 1,928 300 92
E No. 10 | Upper Burma . . 57 737 20 |
|
E No. 11 Ditto . . 315 33 5 32
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TABLE I —concluded.
OUTTURNS OF DETAIL SURVEY-—concluded.
AVERAGE NUMBER 0P
I OUITURN, FIXINGS PER 8QUARN
MILE,
Bealo, Class of Burvey. Circle, Party, Locality, Total :::::: In sita Plage.
square [per mouth, | (by re- table
miles, Square section). | traverse,
\ mlles. .
l-inch . |Supplementary S No. 7 | Madras . 134 517 50
Survey. !
E No, 12 | Assam . 223 199 . 13
14-inch Survey . 8 No. 8 | Madras 508 85 +8 372
2-inch + | Survey . S No. 5 | Berar . . . ] 76 322 325
8 No. 6| Do. . 22 56 620
] No. 7 [ Madros and Mysore . 439 70 196
E No. 10 | Upper Burma . 178 59 15 46
B No. 12 | Assam 332 79 3 62
2-inch Survey (special E No. 12 | Do, 21 7'9 70
forest.)
2-inch . Skeleton Survey E Anda-{ Andemaon Islands 225 75 69
{uncontoured.) mane
detach-
ment. R
d-inch . [ Survey (special E No. 12 | Assam . . 31 20 o 265
forest.)
16-inch .| Survey . N No. 20 | Sabaranpur Remount 922 153
: Depot and Hapur
(Babugarh) e-
mount Depait
Cantonments.
16-inch Re-survey N No. 20 | Meerut, Dehra Dun| 2087 080
and Landour Canton-
ments.
64-inch .| Survey . . N No. 20 | Dehra Diin Canton- 001 001
’ ment.
64-inch .| Re-survey N No. 20 | Meerut Cantonment 048 010
. acres. | acres.
4inch | Survey . N Simla | Koti State Forest | 51200 | 1,4720 02
Survey | (Simla.)
! detach-
i ment,
8-inch Survey . | N Do. | Simla 6540 | 1090 4
16-inch .| Survey . . N | Do. |Do. . . 8300 | 2950 10
201{eeth to | Survey . . Do. Bazaar Blocks (Simla) 320 64 . 610
inch. :
!
126 feet to | Supplementary! N Do. |8imla . .| 27000 320 o 60
1 ineh. Survey. j
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RECORDS OF THE SURVEY OF INDIA, 1014-15.
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Vour. IX.] GEODETIC SULVEY. 39

PART I1.—GEODETIC AND SCIENTIFIC OPERATIONS.

ASTRONOMICAL LATITUDES.
No. 13 PARTY.

PEBONNEL. As no officer was available no latitude
Imperial Officers. operations were undertaken, and the

Ceptain V. R. Cotter, I.A., in charge, to |
Soth November 1914, personnel of the party was employed at

From 27th November 1914 the Superintendent
of the Trigonometrical Survey held charge
in addition to his other duties.

the Head-quarters offices.

Lower Subordinate Service.
3 Computers, etc.

PENDULUM OPERATIONS.
No. 14 PARTY.

PEREONNEL. As no officer was available no pendu-
Imperial Officers. lum work was undertaken. A detach-

Major A. A. McHarg, R.E,, in charge to 6th ¢ d . ¢ f th
October 1914, ment made up in part from the personnel

Captain G. F. T. Oakes, R.E., attached from . > e
lpst to 6th Ootober, in charge 7th to 20th of the Pa’rt’y took part in the revision of
October 1914. a 11ibhi
Charge held by the Superintendent of the t]:_le b.oundary between Nepal and Pilibhit
Trigonometyrioal Survey from 21st October to  district.
2nd November 1914. . . .
Major H. M. Cowie, R.E. in charge, 3rd to This work is described on page 173.
16th November 1914,
From 17th November 1914 to 10th September
1916, charge was held by the Officer in
charge No. 15 Parly, und from 11lth to 30th
September 1915 by the Superintendent of
the Trigonometrical Survey in addition to
their other duties.

Upper Subordinate Service.
Mr. S. C. Mukharji.

Lower Subordinate Service.
3 Computers and J Traverser,
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TRIANGULATION.

No, 156 PARTY.

(7ide Index Map No, 14.)

By J. pr Graarr HunTER, M.A.

During the cold weather of 1914-15 the field work was carried out at first
by two detachments as follows :—

PRRSONNEL.

Imperial Officers.
Major E. A. Taudy, R.E,, in charge till 10th
September 1915. .
J. de Graal Hunter, Esq., M.A, in charge
from 1lth September 1915.

Provincsal Officers.

Williams.

A. Norman.

T. Wyatt.

J. Moore to 24th September 1915.

Mr

. L.
» G.
»w B.
w A

Lower Subordinate Service.
19 Computers, otc.

A third detachment with My,

(1) Mr. L. Williams; the Ashta Series-
and afterwards, the Middle
Godavar: Series ;

(2) Messrs. G. A. Norman, B. T.
Wyatt and A.J. Moore, the
Cachar Series, the Kohima
Series.

B. T

Wyatt in charge. was formed at the end of
December 1914, to commence the recon-
naissance of the Chittagong Principal Series.

NoTe.—Mr. B. T. Wyatt was transferred to the Basrah Survey Party on 1st September 1915.

Particulars of triangulation outturn during the year.

Number of stations observed at

wooon " newly selected and built

Length of triangulation completed in miles

w o " remaining to be done

Area of triangulation in sqnare miles

Number of triangles observed

" ,, astronomical azimuths observed
Maximum ! riangular error .
Average " ” . .

Menn closing ertor in latitude

s " w v longitude
, » » height
" v »w » azimuth
" , , . log side, the unit being the
seventh place of decimals
Thecdolite usnd

Priworrar, 3RCONDARY.
Chittagong Aalita Middle Goda- Cachar Kohimi
Serics. Series, vari Series, Serles, Series,
9 18 12 8
10 (built) 3 13 10
39 137 55 67
30
426 1990 747 576
7 18 9 9
< 330 367 283 37
>
g 218 125 153 176
2
= 028 007 021
z
025 010 . 021
a
2| 18fe| B 77 .
4708 176 g 96
Q
o
3 Z
3 246 47 413
T.and S.|T.and 8.  T.and S.'T. Cooke
3 inch. 8 inch. I‘ 12 inch.| & Sons.
Micr. No Micr. No. | Mior. No.! 8 inch.
1311, 1311, . IIN. Mier, No,
| i 10163.




Vor. IX.] TRIANGULATION. 41
PrINCIPAL TRIANGULATION.

The Chittagong Series.-——Th: Sambalpur Principal Series having been
completed last year it was decided to postpone further principal triangulation
until sfter the war. It was found, however, that one officer would only be re-
quired for a short period to assist in the secondary series in Assam and accord-
ingly Mr. Wyatt was directed at the end of December 1914 to undertake the
reconnaissance and building of the Chittagong Series, a new principal series
which is to connect the Burma Coast Series with the Manipur Meridional
Series and which will form an important link in the Burma Triangulation.

This series was reconnoitred and built from a base on the Burma Coast
Series about 30 miles east-north-east of Chittagong, along a line keeping near
the main road to Lungleh in the Lushai Hills and thence due eastwards almost
up to a base on the Manipur Meridional Series, east of Falam and Haka in
the Chin Hills. The series has been very satisfactorily laid out and forms a
connexion across about 115 miles of difficult country by means of five strong
fizures, all giving double values. The final connexion with the Manipur Meri-
dional Series was not quite completed owing to unfavourable weather and it is
probably that comnexiom will have to be made with the eastern side of the
Manipur Meridional by means of an extra quadrilateral. This matter which
will involve the building of one additional station can easily be settled when
observing work is commenced from the Burma end.

The 10 new statious bringing the series to this incomplete junction have
all been built and very full notes have been recorded for the assistance of the
principal detachment which will ultimately undertake the observations of the
series.

Owing to a number of the mark-stones of the Burma Coast Series having
been destroyed, the whole hexagon of the Burma Coast Serics at the western end
of the work will probably have to be reobserved.

The series extends from the plain and undulating country in Chittagong
through successive parallel ranges of hills in the Chittagong Hill Tracts, South
Lushai Hills and the Chin Hills. These ranges, which have a general diroction
of north to south, are separated by narrow valleys and increase in elevation
towards the east where several peaks exceed 7,000 and 8,000 feet. The country
for the most part is covered with dense jungle. Mule transport would be most
suitable for the country and could be arranged for in consultation with the
Burma topographical parties.

SEcoNDARY TRIANGULATION,

The Ashta Series.—Only 8 stations of this series remained to be observed at
to effect a connexion with the Karachi Longitudinal Series, the entire building
and three-fourths of the observations having been completed during the pre-
vious season. The work was completed by the middle of December and a
satisfactory connexion made,—vide table of outturn.

The detachment was then transferred to the Hyderabad State, Nizam’s
Dominions, to take up the observations of the statious of the Middle Godavari
Series which had been laid out and built in season 1911-12 under the name of
the Bhir Scries. 'L'he series conncets the Great Arcand the J abalpur Meridional
Series and consists of 18 stations lying along the linc of the Godav