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GENERAL REPORT 
ON T H E  

Opcrrttion~ o f  the 3urbeg of  $nbia 
D U R I N G  THE SURVEY Y E A R  

PART I. 

SUMMARY, 
A D M I N I S T R A T I O N .  

I .  T h e  operations that are now reported on are  for the survey year ending 
30th September I 897. 

2. 'The general administration ol the Department and the superintendence 
of  theTopographica1 Branch rem;lined in the hands of Major-General C. Strahan, 
R.  E , Surveyor-Gener,~l of India, throughout the year. T h e  Revenue Branch 
was under the supc.rintendence of Colonel J .  E. Sandeman, I .  S. C., up  to 
18th April 1837, when he proceeded on fur lo~~gh.  Duting his absence Colonel 
R .  G.  Woodthorpe, C.B., R.E., was appointed to  officiate a s  Deputy Surveyor- 
General in charge Revenue Branch, but as.::he was himself on furlough at  the 
time and suffering fro111 the effects of malaria, Lieutenant-Colonel J. R .  t lobday,  
I.S.C., acted for him until the close of the year. Lieutenant-Colonel S t .  G. C. 
Gore, li .E.,  continued to be Superintendent of the Trigonomerric 11 Surveys 
t h r o u g h o ~ ~ t  the year, except for a short period of one month, wnen Captail1 G .  f'. 
Lenor-Conyngliam, R.E., conducted his duties 

3. T h e  Bengal Government having decided that the Bih5r Survey parties 
sliould be reduced from lour to two cadastral secrions, it was proposed that 
Captllin Crichton should, in addition to his adlnillistrative duties a s  Superin:eti- 
dent of Stl:tlellien~ Surveys: take over the executive charge of the  Bi1i;ir 
Survrvs;  this change \ \as  sanctioned by the Government of I l~d ia  in their letter 
No. l,",!$ dated 3rd June 1836. 

/rispectiorr TO~LYS O/ the  Adni i ~ i i ~ ! r . ~ f ; v e  Ojicers. 

4 .  On the 19th April 1897, the SUI-veyor-General proceeded to Dehra Diln, 
\\.lit re lie insp-cted the Great 'frigono~netrical Office and the training school which 
I ~ i s  latfly been started there and \vllich \ \ f i l l  in time beof very great service to the 
depart~nvnt grncl.ally. T h e  \\fork being done by  it \\rill be found in 1)aragraph 
4 9  011 page 12. Major-General C. S t r a l i ~ n  then visited ~ l u s s o o r e r ,  ~ a e e t i n g  
the  several survry officers from tlie North-Western Provi~lces, Bvngal and  else- 
where, \vho had just returned from tlie field. On tlie 2nd May he  arrived a t  
Simla \\her(> lie r e ~ ~ ~ a i n r d  until the 17th J u l y ,  inspecting the ofices of No. 18 
( H i ~ n i l a y a )  P.~rty and the Simla I>ra\\lil~g Office (luring his stay there. On his 
I-eturn to C;~lcutta he again visited L)elir;r and colisulted with the Superintendent 
Trigono~netrical Surveys, 011  various subjects. 

On the 31'1 August, Major-General C. Stralian again left Calcutta for 
Bangalore and Poona, insp-cting the olfices of the following parlies whicl~ were 
recessing a t  those two stations, vi?. : Nos, g, 10, I I ,  1 9 ,  2 0  and 21 at  
Bangalore, ant1 Nos. 1 7  and 25 a t  Poona. H e  returned to C a l c u t ~ a ,  ard 
hlus,oortle, wl~cre he Inet Lieutenant-Colonel Hobday, Mr. G .  B. Scc tt a!id 



2 PART I. 

Captain Crichion, and consulted with those officers on sundry matters c7n11ect~d 
with the future progress and conduct of the surveys in the North-Wester" 
Provinces and Rengal. H e  also inspected the  office of  NO. I 2' Party, which 
had been allowed t o  recess a t  Mussooree instead of Iiurrachee on account of 
the plague a t  the latter place. H e  returned to Calcut la  on the 14th October. 

5. Colonel Sandenlan, Deputy Surveyor-General, Revenue Branch, left 
Calcutta on 14th December 1896, and proceeded to Madras to  inspect the Forest 
Survey Parties in the field, No. 19 Party a t  RCnigunta in North Arcot district, 
and No. g Party a t  Trichinopoly, and returned t o  Madras on 4th ,january 1 8 ~ ~ .  
H e  then :ailed for Rangoon t o  inspect the  Cadastral and Forest Survey Parties 
in Burma. At Rangoon he interviewed the Lieutenant-Governor and Finan. 
cia1 Commissioner; also attended a meeting a t  the Municipal Office, Mr. Hall 
:he President being present, when a decision was arrived a t  to  continue the 
Rangoon Town survey and to apply for an additional grant for its completion 
by the end of November 1897. H e  then inspected t h e  maps  and records o f  
KO. 7 (Lower Burma) Cadastral Party, and on the  I 7th January proceeded 
to Pyuntaza in Pegu district, where one of the  field camps of the party mas 
at  work. On 19th January he arrived a t  Mandalay, and commenced inspecting 
No. 3 (Upper Burma) Cadastral Party on 2 1 s t  idem, proceeding on 25th 10 
Pagan to one of the  cadastral field camps, and returned on 29th to Mandalay, 
where he interviewed the Inspector-General of Forests. H e  left Mandalay on 
~ 1 s t  for Kanyutkwin to inspect No. 2 0  (Forest Survey)  Party, marched into the 
f o r e ~ t s ,  and examined the field work, returning t o  Rangoon on 6th February. 
He1.e he interviewed the Chief Secretary, the Revenue Secretary, the Director 
of Land Kecords and the President of the Municipality ; the  last nien~ioned 
informed him that the estimate for the  inc~eased  expenditure for the completion 
of the Rangoon Town survey had been passed by the Municipality. H e  then 
inspected some of the topographical sheets done by No. 7 Party in ThatBn 
district, and personally examined and checked in the field several sheets of the 
Rangoon Town survey, and eventually returned to Calcutta on the 18th 
February I 897. 

6. Colonel Sandeman obtained furlough for I year and 125 days from 1st 
May 1897, and avail:d hilnself of preparatory leave on 19 th  April, when he llandcd 
over his duties t o  Lieutenant-Colonel H o b d a ) ~ ,  who I c f t  Calcut taon 20th May for 
Sliillong, where he arrived on 25th and inspected No. 6 (Assarn) Party. During 
his stay, he in:erviewed the Chief-Commissioner, Chitf Secretary, and Director 
of  Lano Records, and made certain proposals regarding the  desirability of retain- 
ing the survey party in Assam, which were favourably received by the Chief- 
c"ommi+sioner. H e  left Shillong on 9th June ( 3  days before the great earth- 
quake), and arrived in Calcutta on 13th June. On 5th July he sailed for 
Rangoon to inspect No. 7 (Lower Burma) Cadastral Party. Here he also met 
the otlicer in charge, No .  3 (Upper Burma) Cadi~stral  Party, and discussed 
several matters connected with cadastral surveys in Upper Burma. H e  a150 
interviewed ~ l ~ e  Lieutenant-Gover~ior, Chief Se l  retary, and R w e n u e  Secretary. 
0 1 1  16 th  July he sailed lor Madras, arriving on zoth, and proceeded to Banga- 
Isire to i~lspect Nos. 9 and 1 9  (M:~rlraj Forest) Partie;, and No. 2 0  (I31lrrna Forest) 
I'art!. a t  their recass quarters. An arraligelnen: \\.as made for the arnalgama- 
lion of Nos. g and 19 into one cornbined p.irty. t i e  left Bangalore on 3 1 s t  July 
and returned to Zalcu'ta on 4th A L I _ s u ~ ~ .  On 6th S e p ~ e m b e r  he then started for 
Pi;i'~:i TAl, to inspect No. 8 (North-\Vest:rn Provinces) Traverse Party, inter- 
viewed the Senior hilernber ot the Board of Revenue, and Chief Secretary, and 
artended a meeting of the Board, when it was decided to amalgamate Nos. 2 and 
8 'Traverse Parties ; also to  establish a drawing office for the mapping of the 
standard sheets of the North-Western Provincc.~ and Oudh. Lieutennnt- 
Colonel Hobday then I12ft NAini Tril on 20th S t p t e n ~ b e r  for Mussooree, arriving 
on the following day. Here he inspected No. 2 (North-Western Provincrs) 
Traverse Party and No. 4 (Bihir) Cadastral Party, and retur~ied to Calcutta 
on I 4.h October. 

7.  Lieut~nant-Colonrl St .  G. C. Gore, R.E., Superintendent, Trigonometrical 
Surveys, on his return from furlougl~ inspected No. 25 ['art). (Tidal and Levelling) 
i n  October, the recess offices ol Nos. 14 and 24 Parties a t  Mussooree in M;ty, 
and tho Ofice of No. 18 Party at  Simla in lune .  In January the  Superinten- 
dent visited Calcutta to hold a conference with the Surveyor-General. 



SUMMARY. 

F I E L D  PARTIES. 

8. The field operations of  the  year under report were carried on by 2 1  
parties sndoriedetachraent.  Of these, one party was employed on  trigonometri- 
cal surveys ; six parties on topographical surveys ; five parties on forest surveys; 
three parties and one detachment on cadastral surveys ; one party on topog~aph-  
ical and traverse work ; two parties on traverse surveys ; and three parties 011 

scien~ific operations. T h e  operations of the Forest Survey Branch were also 
continued during the year. T h e  Land Records surveys carried on by local 
agency in the North-Western Provinces and Oudh, which are  under the super- 
intendence of  the Deputy Surveyor-General, Revenue Branch, have also been 
iricluded in this report under the head of Cadastral Surveys. 

9. The  following tabular statement shows the whole of these operations 
grouped according to the scope and nature of the work on which the parties 
were severally employed :- 

Jtnttnetrt of Suvvey Operations and P a d i e s .  
- 

Administrative 
Superintendent. 

Supdt , Trig. 

D. S. C .  Tapu. 

Ditto. 

Dit!o. 

Ditto. 

L 
o 
0 z 

24 

10 

I I 

Ia 

executive 0nicers. 

Captain J. M. Burn. R.E. . 

1 1  

6 

g 

I 4  

17 

19  

t o  

J 

Scale of Survey. 

... -. 

i .  

Naturc and locale of 
operations. 

Trigonometrird Survey. 

Bal6chirtdn . . . 
Topogvaphical Surveys. 

Upper Burma . . 
Citto . . . 

Sind . . . . 

H.E. 
15 Ballichistdn . . . Captain H. A. D. Praser, 

R.E. 
Mr. T. E. M. Claudiu~ . 

5 
,C 
&I . L & 

15 

I 
16 . 

1 

IS 

20 

Various scales . . . 1 

B 2 

h l r .  L. J. Pocock . scale, and z"= I mile lor 

Captaln C. L. Hobe~tson, 

hlr. A. J. Gibson . 
\lajar F. B. Longe, R.E. l " = I  mile lor reproduction 
Captain A. J. Pilcher, R.E. 

Upper Burma . . 
s s l m  . . . . 

Forest Sngrveys. 

Madras ' 

Central Provinces . 

Captain T. F. 8. Renny- 
I'ailjour, R.E. 

Captain C. 8. Hodgson. 
I.S.C. 

Colonel Sir T. H. Holdich, 

I"= I mile for reproduction . 
1"=1 mile lor reduction . 

l9( 

6 5 1  

a3 

M r .  C. D. Potter . 

D. S. G., Topo. 

U. S. C., Rev. 

Ditto. 

1. C. Foresk. 

D. 5. 0., Rev. 

.- . 

Iiythell, R.D. 16"=t mile, S"31 mile and 
Bonlbay . . . 30{~:106,~:{:aprell : 4"- I mile lor reproduction 

Cnptain H. A. D, Fraser, 

Madras . . C' D' Ryderl 4 , = 1  mile for reproduction 

~ ~ l ~ ~ ~ i ~ . , ~ j L ~ ~ ~ e ~ ~ ~ : E E  : 
Mr. Mr. W. R' C. H, Harrett Penruse . . : 

Durrna , . 
Forest Sutvry Brattrh. 

Central Provinces . 
Puniah . . . 
Butma . . . 

Cadastral Surveys. 

Upper Burma . 
~--.~-- . . -  ~ 

1 I " = !  mile for reproduction 

) I ~ ~ - I  mile for reproduction 

-- -- 

3'{ 

38 
39 
40 

D. S. G. ,  Tupo. 

U. S. C., Rev. 

Di t!o. 

Supdt., Trig. 

h l r  E J. lackwn . 
Caplaill H. A. D. 4"=1 mile for repruduction 
R . E .  

Caljtain P. J. Gordon, 1.S.C. 
Lieutenant ll. J. Hare, R.E. 

Mr. W. H. Reynolds . 
I l i t to  . : 
Ditto . . 

* 

Mr. C. F. Erskine . . 

4"=1 mile and 2"=1 mile ) lor reproduction. 

]<=I mile lor reproduction , 

Mr. C. H. Caake 
4 l ( l  hlr. E. C. t.ittle : : 

;,''=I mile lor reproduclion 

)16"-I mile and 8"-I mile 

- - 
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Lani 
R e  

cord! 
Sur- 

r e p  

O U T T U R N .  

S!ntcnrent o/ Survey Operntionr and Parties-cor,cld. 

lo. Dur ing the year under ;eport the aggregate area surveyed on all scales 
amounts to 104.987 sql;are miles, of which 78,718 square miles were reconnais- 
sance only.. The report of last year shows an area of 63,653 square miles ; the 
increase thts year is due to the large ainount of reconnaissance completed in  
Upper Burma, and elsewhere. The  aggregate area of ricorous survey on al l  
scales amounting to 26,263 as against 33,374 square rniles last year. These 
areas are exclusive of those embraced by the traverse operations i n  the North- 
Western Provinces and Oudh and Assam, carried on for the purpose of 
furnishing a correct skeletorl on which t o  base the field sllrveys under the 
Settlement Department ; the area thus traversed during this year ainounts 
to 6,135 squ;tre miles, whilst that of last year was 8,7 19 squ;lre miles. 

-1 he operations of the various field parties will be found sumniarized i n  the 
following pardgrapl~s. A more deta~led report on the operations of each party 
lor the year under review is given in  Part 11. 

T R I G O N O M E T R I C A L  SURVEYS. 

Administrative 
Superintendent. 

S. S. S., Bengal. 

o. S, G , ,  

Ditto. 

Ditto. 

Dilto. 

bitlo. 

Supdt., Trig. 

Supdt., Trif. 

~ 

.s 
5 

Nature and locnle of 
,: Executive ofticers, Scale of Survey. 

operations. 
& ." 
d a 

Cadnstral Suraeys- 
contd. 

1 6 ~ - 1  mile . . . 

,y=, mile . . . 

I I. The Principal triangulation of the Makrdn Longitudinal Series was 
continued from the most western stations of Idst season's work, ; i s .  :-Kuliri 
and Piaro i n  Longitude 66'30', and was extended westwards over a direct 
distance of about 75 miles, comprising 3 figures and embracing an area of 1,380 
squal-e miles. Horizontal and vertical angles were taken at g principal arid a 
secondary stations and astronomical observations were taken at one of the former. 

North-WerternProvinces 
and Oudh. 

Traverse Suruep. 

TOPOG RAPHlCAL SURVEYS.  
e 

11. On topographical operations six parties have been employed, v h . ,  
NOS. lo,  I I and 2 1  in  Upper Burma, No. l a  i n  Sind, No. rg i n  Ballichistdn, and 
KO. 18 in the Himalayas. 

56 

Captain J. M. Fkming, 
No, th-\VesternProvinces 

' andOudh Mr. W. S. Buttress . . 
Assam . . . Vr. E. C. Barrett . . 

r. W. H. Penrose . . 
Pcmbertm . . 

and Oudh. 

Geodetic. 
Captain S G .  Rurrard, R.E. 

]IV-I mile (skeleton plots) 

1 ...... 
16"-I mile (skeleton plots) . 

Mr. G .  B. Scott . . . 

India . . ...... 
Conyngl~am, R.E. 

Tidal and k a e l l i n ~  
operations. I Captain S. G .  Burrarll, R.E. 

India . . . . 68 
: Captain C. C. D. Morice, 
R.E. t ...... 

Mr. C Belcham . . 
- 

16"-I mile . . 



SUMMARY. 5 

13. No. 10 Party having completed its work in the Southern MahrAtta 
country last season, was transferred to Upper Burma. T h e  area surveyed 
i n  detail by the three parties amounted to 5,747 square rniles, inclucling 567 
square l n i l e ~  of overlap, whilst 8,6.)o square rniles were triangula~ed in advance. 
As the srlrvevols of No, lo Party were not only entirely new to the style of 
c:ountry 10 be surveyed, but were also many of them MahrAtta BrPhmins who 
strongly object to serving away from their own country, more especially in 
s l lch a alld jungly country a s  that of Upper Burma, the progress made by 
that party was not a s  much a s  it should have been. This will be remedied 
during the coming seasnn, and it is confidently cxpected that ,  what with that 
and an increase to the native establi.;hments of Nos. I r and 2 1  Parties, the  area 
turned out next ye;lr in.the Shan S ta tes  will be considerably increzsed. 

No. l a  Party corltlnued the survey oI Sind on  the  2-inch scale. T h e  area 
completed amounted to 2,244 square rniles No work was done by this party on 
the ,-inch scale, but an area of 1 ,825 square miles in the  hilly portion adjoining 
Ballicl~istPn was surveyed by a detachment of No. 15 Party. A survey of the 
Layari quarter ol liurrachee on the scale of 8 0  feet= I inch was alzo completed. 
The  cost rate of the 2-inch survey, exclusive of triangulation and traversing, is 
8 14.2 per square ~nile, which, a s  was expected, is much less than the cost rate 
c f  last year. T h e  area traversed amounted to 3,635 square miles at  a cost rate 
of Rg.1 per squilre mile ; the traversing includes a survey of the  village boun. 
daries which are fixed by offsets. 

No. I j Party \sfas employed on geographical reconnai:s;rnce and in 
topographical work in Sind, beside. t h ~ s  were several minor surveys. One 
Sub-Assistant Superintendent, Khan Bahadur Imam Sharif, was also deputed to 
Zanzibar to undertake a survey of that  island. 

No. 18, the Hi~ni laya  Party, completed a total area of 810 square miles, 
of which 446 square rniles were surveyed on the 4-inch scale, and 364 on the  
2-inch scale. T h e  2-inch work consists of topography in Mandi, Sultet and 
Sinila H ~ l l  States, and in Sirmur, and the  4-inch -in Kingra ,  Kullu, Sirmur, 
PatiAla and Icalsia (revisioll survey). 

Classification of forests and soils was carried out in 191 square miles o f  
country topographically surveyed in British territory. T h e  large scale (48 
i n c h e s = ~  mile) survey of the town of NAhan was begun. 

Small areas mere also topograpliically surveyed on variol~s scales in Assam, 
Burma, Bellgal and Punjab by NO. 6 Party, by S O .  7 Cadastral Party, by No. 4 
Party ant1 by the Forest Survey Branch. 

14. T h e  areas topographically surveyed on various scales during t h e  year 
amount to 14,460 square miles against 19,798 square miles executed last year. 

7 he decrease in the  area conlpleted is due to the (act that the + inch worlc 
ot No. 15 Party WAS almost finished last year, and only 700 square miles were 
executed instead o f  I 1,307 square miles, a s  noted in last year's report. T h e  
outturn of work on other scalrs has increased. 

'l'he total is made up a s  follows :- 

700 Square miles surveyed on the 4 inch scale. 
8,374 #I 1) I ,, 
4.841 11 ,, 2 ,, 

255 I, ,I 4 >, 
a I ,I  $1 6 ,, 
2 11 9 )  8 ,, 
56 91 ,I  1 2  ,, 

2 1 1  11 , 16 ,, 

F O R E S T  S U R V E Y S .  

15. In addition to the four survey parties which continued the operations in 
the Central Provinces, the Bombay and Madras Presidencies and in Lower 
Burma, the traverse party from the Central Provinces was transferred t o  the 
Maclras Presidency to expedite the survey of the  forest reserves, maps of  
which are required as  soon a s  possible. T h e  Forest Survey Branch continued 
its operations in Central Provinces, Punjab, Upper  and Lower Bur111a. Slnal[ 
areas were also surveyed by the  party working in the  Himilayas. 
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C A D A S T R A L  SURVEYS.  

2 3  T h e  number of parties engaged on cadastral operalions during the year 
has been as  follocs :- One party and one detachment in Btngal,  one in Upper 
Burma, and one in Lower Burma. In addition to thc operations of the Imperial 
parties, caclastral surveys have been carried on by local agency in the  North- 
\Yestern Provinces and Oudh, under the immediate superintendence of Mr. 
G .  B. Scot t ,  Superintendent of Settlement Furveys, and the general professional 
control the Deputy Surveyor-General, Revenue Branch. 

24. Owing t o  the famine i l l  North Bihir,  the programme of the Bengal party 
had to be somewhat modified; areas., which were least likely to suffer, had to be 
selected for survey. T h e  programme consisted ma:nly of the cadastral survey 
and preparation ol the  record of rights of certain private estates  in districts 
Sdran and Darbhanga and of c e r ~ a i n  temporarily settled and Government estates  
of smaller area in the NoAltliBli dihtrict, Chittagong, and in the  Midnapur district 
of the nhigalpur divisior.. X rerluclion in the strength of the cadastral survc:y 
party i n  Bihir having been decided on, Captain Crichton, Superintendent o f  
Settlelnent Surveys in Bengal, took over executive control of the BihPr surveys 
i n  addition to his other duties. As in previous years the  survey establish- 
ments have been urilised a s  part of the  Setdement Department, one amin survey- 
ing \ h e  village and writing the records during the field season, whilst during t h e  
recess se;lson the same man extracted the areas and completed the village 
records and statistics. 

25 ' I  he followin,o is a summary of the progress of work in each district :- 
In Sar in  an area of 2 10 square miles was cadaslrdlly surveyed a t  a cost 

rate o f  R14zat3 for survey, and R 128'62 for recortls. These abnormally high 
cost rates a re  due to  the alteration and contraction of the original survey pro. 
gramme in this district, on account of the famine in BihBr. An area of  z j  
square miles of diaru lands (lands subject to inundation from.rivers) on the 16- 
inch scale a t  a cost of 8 5 6  per square milc was a l to  'completed topographically. 

In Darbhanga an area of 5 4 j  square rniles was cadastrally surveyed a t  a 
cost of R78.31 pet square mile for survey and 887.47 for records. Also an area 
ot 4 0  square miles of ditrra lands was topographically surveyed on the 16-inch 
scale at  a cost of Ra7  per square mile. 

In NoikhAli an area of  84 square miles of certain Government estales in the 
islands of Sandip and Hatiya was cadastrally surveyed together nith the record 
of rights a t  a cost of R84) per square mile for  detail survey and R 5 8 . j  lor records. 
In addi~ion to this certain other Government estates  c o n ~ p r i s i n ~  an area of 146 
squire miles were topographically surveyed on the  16-inch scale a t  a cost of 
# I  2 per square mile, including traversing : and 199 square miles of diarn lands 
on the Z - ~ I I C ~ I  scale a t  a cost of 86 per square mile. 

Sn~a l l  estates in districts Muzaflarpur and Monghyr comprising a n  area of  
and I square milts respectively were cadastrally surveyed, whilst a special test 
survey on a scale o f  32 inches = I mile of an area c o m p r i s i ~ ~ g  3 square lrriIes of  
the Majnamutha estate was undertaken for the purpose of  testing an old survey. 

26. T h e  Upper Burma party continued the  cadastral sur\-eys i n  the 
following districts :- 

Area in square 
milcs. 

Cost rates per 
square milt. 

R 

Also an area of  2 square miles was surveyed on the 8-inch scale of the gold 
tracts in dis!rict Icatha. T h e  traverse survey of  blyingyan is now complete, a n d  
ol,ly about 1,000 square miles of cadastral survey remain to  be done. The  sur. 
vey of Minbu is also nearly completed. 

In the Upper Chindwin and Katha districts the areas for cadastral survey 
\yere sn~a l l  and much scattered, which caused loss of  ri~lle and exlra exper.se, 
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\\thilst the excessive unhealthiness of the cliniate especially in I<atha added much 
to the difficulties of t h e  surveyors. 

17. T h e  I,o\ver Burma party cadastrally surveyed an area of 509 square 
miles, vig., 450 square miles in Pegu district, and 59 square miles in Toungoo 
district, a t  a cost of R I ~ I  per square mile. Progress was mxch retarded in these 
two districts by the unhealthiness of the  climate, all average of nearly one-fillh 
of the menial establishment being incapacitated lor work throughout the season 
from dysr.ntery and fever. In Thatandistrict 58 villages embracing an area of  41 
square miles on t!ie 2-inch scale was re-surveyed on account of changes in the bed 
of tile Sittang river, and rxtensions of cultivation, a t  a cost of 8 3 5  per squ;lre 
mile. An area ol 452 square 111iles wss also topographically surveyed by this 
party in I hat6n district, on the 2-inch scale a t  a cost o f  8 5 8 . 5  per sqclare mile. 
T h e  survey of the town of Rangoon, partly on the scale of 50 feet  and.partly on 
that of roo feet to the inch, which mas commenced laat year, was completed. 

28. In the North-Western Provinces and Oudh ser t len~ent  surveys were 
continued by pntwdri  agency in districts Meerut,  Lhlitpur, Bahraich, Sithpur, 
ShBhjahAnpu~., Kheri and Bareilly under the executive cont1.01 of Mr. G. B Scott, 
Superintendent of Settlement Surveys, subject to  the supeivision 01 the Deputy 
Surveyor-General, \ h e  work in each district being superintended by an officer of 
the P r ~ r i n c i a l  service of the Imperial Survey. T h e  total area surveyed in the 
IVorth-Western Provinces and Oudli amounts to  4 , 3 2 5  square rlriles, a t  an average 
cost of R45  per square mile These  surveys are  based on traverses run 
by Nos. 2 and 8 parties. In Liililpur owing to the famine t h e p n t a d ~ i s l v e r e  
withdra\vn from survey \vork during a considerable portion of the field season, 
and omitts llad to be employed in their stead. In  Bareill also the  wol-k nfas P h;+mpered by the  famine. l ' h e  survey a r ~ d  record writing o the Meerut district 
and of the Lhlitpur sub-division have been completed, and it is anticipated that 
the surveys of Bahr;~ich and SliilijahAnpur will be tinished next year. 

129. T h e  total areas cadastrally surveyed during the year in the  different 
provi~ices, including 21  I square 111iles in which the details of fields have not been 
shown, are  a s  lollows :-- 

Square mile. 

B r n g a l .  . . . . . . . , 1,056 
Burma . . . . . . . , I ,Hog 
Norlh-\\'ester11 Pro\.inces and Oudh . . . . . 4 . 3 2 j  --- 

7 1 ' 9 ~  -- 
The  reduction in the total area complete3 a s  compared with last year's return 
is due t o  the curtailment of the programme in Bengal on account of famine and 
in Burma, bccause the survey operations had outstripped the settlement worlc. 

T R A V E R S E  S U R V E Y S .  

30. T\vo parties were employed during the year, in the North-\Vestern 
Provinces and Oudn, on these operations, to  furnish a slzelelon basis for t l ~ e  
Srttlvment Surveys no\\' being carried on by local agency, wlrilst a tllirJ party 
\vds employed on similar operations in Assam, in order to  locate geograplli- 
cally certain areas c.+d;~strally surveyed by local agency in the Braliiiiaputra 
Valley, and of  certain ;lam lands and tea g r  tnts in the Surma Vallrp. 

3 1 .  In the North-\Vestern l'ro\,inces and Oudh,  tnro p ~ r t i e s  Nos. 2 and 8, -. \\-ere employed on traverse operations. I htt former co~nple ted  an area of 3,op.i 
sclu Ire miles, of  \\rliich 237 were i t1  the S ~ r i h j a l ~ l i n ~ u r ,  I ,600 in the  lilit.ri, and 
1,165 in the Pilibhit districts a t  an a\.er;rge cost rate of R z 7  per square 
111ile No. 8 Party was elnployed in districts Mleerut, Bareilly, B ~ j n o r  and Gonda, 
in \\.hiL'n the aretls traversed \\-ere I 7 5 ,  744, ,103 ;ind 1,004 square miles respec- 
ti\.ely, or a total of 2,326 square n~i les  at a cost rate of 8 2 9  per s luare  ~ni lr .  . . I liese traverse surveys are  to  lurnish correct plots OI I  \vhich to base the 
cadastral maps lvhich are  111ade by po,ulrrri agency under Mr. Scot t ,  Superin- 
~ e n d c n t  of Set!lcment Surveys. 

32. In Assam, No. 6 Pariy complt:ted the traversing of an area of  596 
square miles in the Bra l imap~~t ra  \';~lley, vis., 2S7 square miles in the GoIlpA,ra, 
and 309 square ~ni les  in the l(5mrlip districts a t  a cost o f  Kjo per square ~nlle. 
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In the Surma Valley 208 square miles were traversed in Sylhet district 
at a cost ot R z 6  per square mile. In addition l o  this, a n  area of 629 square 
miles W A S  topogr~pl~ical ly s u r v e ~ e d  in the Assam Valley on the 2-inch scale by 
this party at a cost of 843.7 per squzre mile. 

3 . ~  T h e  areas traversed during the year, exclusive of the preliminary 
traversing connected with the cadastral surveys made by this Department, 
are  a s  follows :- 

Square miles. 

North-Western Provinces and Oudh . . . , . 5,331 
Assarn . , , , . . . . . . 804 

Total . . . 6,135 

S P E C I A L  O P E  RATIONS. 

34. Observations for redetermining the value of the latitude of Madras were 
taken by Captain S. G. Burrard, R.E., with the Zenith Sector, and the result, 
combined with a value obtained by Mr. Michie Smith and two previous values, 
gives a mean value for Madras of 13O.q'-8" 02  north latitude. 

35. 'The Tidal observations have been continued a s  usual. Observations 
with the self-registering tide-gauges have been made a t  1 2  stations in India, 
Burma, the Persian Gulf, the Andaman Islands and the Red Sea. During the 
coming year it is intended to dismantle the observatory a t  Muscat and possibly 
also thzt  a t  Bushire, and to open new observatories a t  P ~ r i m ,  Porbandar, a n d  
perhaps Port Albert Victor. 
. 36. In connection with the tidal operations, spirit-levelling was carried on 

from Potanghi to Vizianagram, and from Rilispur to Katni within 1.50 m i l d  
of the terminus a t  Allahabad, T h e  total out-turn amounts, to  2914 miles of 
double levelling, fixing 23 embedded bench-marks, 298 ordinary bench-marlts, 
8 verificdtory points, and 5 stations of the Great I'rigonometrical Survey. 

G E O G R A P H I C A L  S U R V E Y S  A N D  RECONNAISSANCES.  

37. 111 Upper Burma an area of I 1,718 square miles of new country 
was surveyed on the $ inch scale by Nos. I I and 2 1  Parties ; 
2,030 square m ~ l e s  of triangulation were also completed. 

38. I he aggregate areas geographically surveyed during the year on the 
eastern and western frontiers amount to 73,718 square miles. 

H E A D - Q U A R T E R S  O F F I C E S .  

79 T h e  details of the worlc done a t  the va~ious  offices a t  the head-quarters 
are g'iven in Part 111 of this Report. 

40. T h e  offices located in Calcutta mere, a s  usual, in charge of three 
Assistant Surveyor-Grnerals. T h e  Drawing, Engraving and Riap Itecord and 
Issue OtLces, as  well a s  the Bengal Provincial Drawing Office, remained in the 
h;lnds of Mr. A. E. Spring T h e  Pilotographic and Lithographic Office 
remained under the  supervision of Colonrl J. Waterhouse, I.S.C., u n ~ i l  t h e  
8th May 1897, when he was succeeded by Mr. T .  A Pope. T h e  Corrcspond- 
ence and M;~thematical Instrument Offices were in the  hands of Colonel M .  W. 
ltogers, R.E., until 4th February 1897, of Lieutenant-Colonel J .  R .  Hobday,  
I.S.C., up to 29th April 1897 and of Major F. B. Longe, R.E., for the 
remainder of the year. 

4 1 .  The  more important \\fork of the Geographical Section of the 
Drawing Office has been the comr~lr t ion of the maps ot t h e  North-Eastern and 
South-Eas t~rn  Fronliers. Sheet  No. 15 N. 1V, of the North-Eastern Frontier 
and  sheets Nos. 4 S. W. anrl 6 N. E. of the South-Eastern Frontier series 
on the 4 mile scale have been published, and the latter sheet has also been 
published on the 8-mile scale, Sheets  Nos, 14 S E, and 23 N. E. and N. W. 
(ill one sheet) of the Nortll-Eastern Frontier on the 4-~ni le  scale, and sheets 
Nos. 3 S. E. and 3 A N. E. of the South-Eastern Frontier on the same scale 
h~tve  been brought: up to date  a s  regards railways, etc. Sheet  No. 306 of Upper 
Burrna on the ~-1nile scale \\,as also published a s  a preliminary edition. 

t: 
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T h e  general maps of India on various scales have received additions and 
corrections, and the second edition of the  Map of India on t h e  32-mile scale was 
brought up  t o  da te  a s  far a s  possible; a new canal map on the same scale was 
also commenced and mill be published very shortly a s  also the Railway Map 
on the &mile scale. T h e  third edition still awails orders for publication, 
T h e  128-mile M a p  of India had the hills completed for engraving. The  
engraved provincial maps on the 16-mile scale of Ass:lm, Bengal including Bihir, 
Orissa and Chota Ndgpur and Punjab were all revised and brought up to 
date, and those of the  Bombay Presidency, Central Provinces and Rijput&na 
Agency were similarly revised for lithography : the  M a p  of Bengal, Bihdr, 
O r ~ s s a  and Chota N6gpur had the hill shading also comoleted lor engraving. 
Several standard sheets on the I-mile scale of the Rdjput ina Agency, the  
Central India Agency, and Central Provinces have been completed to  margin, 
tiventy-seven having been completed and sixty-eight are  still in hand. The  
sheets  of the  Atlas of India have a s  usual formed a large and important part of 
the  work of this section ; fifty-eight sheets  have been corrected up  to date  a s  
regards railways, roads and boundaries. 

T h e  maps received from field parties were completed and rendered suitabl. 
for publication, and a large number of proofs and other data  was supplied 
t o  d~s t r ic t  officials. 

42. T h e  worl< of the  Revenue Section has been mainly of the  usual routine 
nature. A second edition of the Map of Calcutta and surrounding country on the 
scale of I i n c h s  I mile with additions has been passed through press. Thirty. 
seven sheets of the large scale map of the town of Moulmein have been redrawn 
in a style suitable for reproduction by photography. Fourteen standard sheets 
o n  the 2-inch scale of district Tavoy ; ry standard sheets  of the lndus Riverain 
Survey on the  I-inch scale and r o  standard sheets (in 4 sections each) o f  Bom. 
bay and Burma were received from survey parties, finally examined, corrected, 
and rendered suitable for photography. Of the old maps, zostandard sheets of 
t h e  lndus Riverain Survey, 29 standard sheets of North-Western Provinces and 
Oudh on the 2-inch scale, 30 sheets  of district Ndini Ti1 on the 4-inch scale, 
and 37 pargana or main circuit maps of  Bengal on the  I-inch scale were 
touched up, corrected and brought up to date  for repilblication. Besides 
these, 5 1  standard sheets on the  I -inch scale o l  the North-Western Provinces 
and 57 maps of Bengal on I-inch scale were corrected and brought up to date 
for new editions, 

43. In t h e  Cadastral Section 5,493 cadastral sheets were prepared for 
publication, o f  which 2,905 belonged to the  North-Western Provinces, 2,206 to 
Burma, DG t to Bengal and Orissa, and I 2 0  to Assam. 

44. T h e  Bengal Provincial Drawing Office continued to be employed on 
the compilation, from maps supplied by cadastral survey parties in Orissa and 
BihAr, of standard sheets on the scale of 2 inches t o  a mile for reduction to half. 
Eleven standard sheets in 44 sections on the 2 - ~ n c h  scale of Orissa were sent to 
the Photographic Office for reduction to the I- inch scale. T h e  final press order 
for 12  sheets ([-inch scdle) was passed. Forty-one unpublished proofs (blue 
prints) were forwarded to I)istrict, liailwdy and Settlement authorities for scrutiny, 
prior to final publication. By this means the alignmtfnt of the East Coast 
;111d Bengal-Ndgpur Railways \vhich were laid down suhsequent to cadastral 
surveys mas obtained. The  standard sheets o l  Orissa are  nearly completed 
.ind those of Bihir \\.ill be put in I~and .  

T h e  special publication of some of the standard sheets  of Orissa on the 
2-inch scale lor the  Department of Public Works (Irrigation Branch), Bengal, 
~viis completed. 

45. In the Engraving Of ice ,  the  preparation of the quarter-sheets of the 
Atlas of lndia was continued, six new plates having been completed during tlie 
year ;  50 unpublished plates were in various stages of progress and 9 3  quarter and 
19 full published plates wrre added to arid correctetl, whilst 35 new ones were 
projected. Fourteen district maps lor ad~ninistr.ation reports were completed 
and 23 others were in hand. The  i , ~ d c x  to the standard sheets of  the Bombay 
Pre.;idency, a new weather chart aud two scale plates were completed. Two 
brass plates, one with an inscription of  the standard bench marlts of Calc~lt ta  a ~ ~ d  
the other for the  Great Trigonometrical Office bave ;rlso b ~ e n c o m ~ l e t e d .  O f  the  
provincial maps on the  16-milr scale that pf hlysore and Coorg with hills was 



completed, those of Assam, Central India Agency and Mysore (without hills) 
were in hand for additions and corrections; Bengal, Bombay, Madras and 
KQjputina are  in various stages of progress. T h e  Punjab and I<ashmir b1ap i l l  

four sheets has been constantly in hand for corrections and additions ; sheet 
No. I has  been completed with hills 

46. In the  Photographic and I.ithograpliic Office the outturn of work is 
again satisfactory. ?'he departmental work perlormed shows a cpnsiderable 
increase under almost every head, though there was a slight falling off in 
the amount o f  work done for other departmrnts. T h e  number of original sub- 
jects of all kinds received and reproduced during the year was 7,880 or 860 in 
excess of last year, and considerably more than in any previous year. 0f these, 
1,049 were maps and plans, etc., done for ~ t h e r  depar~ments ,  and 5,634 were 
cadastral maps. T h e  total value of t h e  work done was slightly less than that 
of  last year, being K2,13,5 I 8 against a2,19,779. 

Owing to the decrease in the  work received from other departments, the 
amount of work turned out by the lithographic and zincographic machines ant1 
presses, a s  represented by the number of copies turned out, is a little less than 
last year. T h e  number of pulls was practically the same, being 853,945 against 
862,623, and of copies 853,072 against 348,057. As, however, the  number nf 
original subjects dealt with was larger, the actual amount of work done cannot 
be said to  have fallen off in any respect, a s  e;\plained in paragraph 434. T t e  
machines, presses and printing establishment were kept fully engaged during the 
whole year. I he type-printing n ork fell c ff :ome\~ hat, 011 ing to a large supply of 
professional forms for d e ~ a r t m e n l h l  use having be tn  prepared in advance last 
year. Under this head 529,664 copies were printed from 10,054 itenis against 
668,795 copies from I 1,915 items last year. In the  Helicgravure and Silver- 
printing Sections sat isfacto~y i n c r e a ~ e s  a le  rccordtd. No lezs than 72,246 prinrs 
were made from 131 photc-e~ched copper plates, or nearly 16,000 prints more 
than last year. 

T h e  more important publications of the year a re  referred to in Part 111, 
and full details of the work done in every section are, a s  usual, given in the 
Appendix. 

T h e  experimental work of the year was chitfly carried on in the  
Heliogravure S ~ c t i o n ,  n here ma1 ked progress was made in the  preparaticn of 
Irzll-tone and !ine blocks for machine printing. T h e  process known in England 
a s  " Enameline" was worked out in every detail and' promises to be most 
useful in the speedy reproduc.tic11 of half-tone subjects in large numbers. Full 
details of the process will be found in the Appendix. 

Under the orders of the Su~veporGenera l ,  a schenle fcr the  re- 
orgsnisation of the cKce,  nboli5hing prcgressive salaries and placing the t n ~ i r e  
~stabl ishmcnt ,  together with the photo-zinco. and tjye-printirg staff of tlie 
Trigonometrical Erar.ch Ofl'ce, in one list for t t e  ~ u r ~ o s c s  cf prorr.otion, was 
prekared during the y ta r  ar.d submitted to the Surve)-or-General immediately 
after its close. 

47. In tt.e Map Rrcord arrd Issue Office t t e  number of new maps and 
editions of departmrr.ta1 subjrcts  rcceivtd during the )ea r  amourted to  8,148,  o f  
which 7,833 were cadastral maps. 1 he fotal  rumbt r  of n,aps issued was 
2,07,050 and their value R1,57,927, which shcw an increase of 6,914 in number 
a r d  851,225 in value over those of the previous year. I h e  cash sales of 
maps amounted to 824,659 which shows an increase cf R r , ~ g n  over 1;l:t year's 

figures. 
48. In the Mathematical Instrument Office the total number of instruments 

issued was 50,727 and their value R2,68,?04 against 96,673 and R3,54,890 l ~ s t  
year. The  number cf instruments rece~ved ~ n t o  store was 61,558 and their 
value B2,59 405 agninrt p9,022 and R2,88,055 last year. There has been a 
drcrease both in the number and value of instruments received and issued owing 
to the demand from railways and other large works being less this year than i n  
t be  previcus one. T h e  number of instruments taken from the repairable stock 
and rendered serviceable was 20,857 and their value 882,453, against r 1,547 
anJ R77,3a3 last year. This  shows an increase of 9,310 in number, and 85,130 

in value. 
In 1887 the  gradual increase in the stock of repairable instruments rendered 

it necessary to obtain from the Government of India a n  extra establishment at a 
ca 
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cost of  8 1 5 0  per mensen] ; this \\,as made perrnanenl in 1890; and again i n  
1889 a further increase to tbe establ~shmcnt  a t  a cost of # I  20 per rnens m wa., 
obtained. In 1895 a still further increase in ths  establishment, costing Rz20  
per mensem, was obtained for the conversion of levtls Since these grsn t s  were 
s a n ~  lionerl 336 levels and 5 3  theodol~tes  have been converted and issued and all 
indents for such instruments h a \ e  been discontinued. T h e  value of the  indents 
for instruments manufactured in EngLnd has  been greatlv reduced in conse. 
quence, having fallen f r ~ l n  over E I ~ , O O O  in 1893-94 to less than E ~ o o o  i n  
I 897-98. 

49. In the Trigonometrical Branch Office, Dellra D i n ,  the second edition 
ol the Hand-book of Instructions for the  Topographical Branch alluded to in last 
year's report has been published and issued A considerable amount of computa. 
tions in connection with Captain Deasy's exploration work in T ~ b e t  and other 
work was done, T h e  u s ~ ~ a l  meteorolog~cal and solar photographic ~ b s c r v a t i o n ~  
were continued. A great  deal of extra work on account o f  the  demand for 
maps for the frontier expeditions was thrown on t h e  Photozincographic Section. 
T h e  Drawing Section was also kept fully employed during the year, 

Of t h e  eight pupils entertained in the trainin: school in June  1896, six 
passed the qualifying test on examination in September 1896, and were posted 
to the field parties in the following month. I t  is very satisfactory to  note from 
the accounts received from the  Executive Officer of No. I I Party, that  the four 
men, who worked under his orders, wert found to promise well, and " t h e  result 
is," he  says, " a  decided success and certainly a great  saving of expense to 
Government," Eight more pupils were entertained in November 1896, these 
undenvent a full course of training, were examined in September 1897, and have 
since been posted to field parties 

It is intended that,  in future, officers appointed to the  Provincial Service 
shall be attached to this school i o  receive a regular course of  training prior to 
their being posted to field parties. 

50 1 he  Forest S u r ~ e y  Branch Ofice a t  Dehra D ~ i n  was engaged a s  usual 
during the year upon the  final computations of t h e  various field detachments ; 
on the up-keep of the  Forest Department map records ; on t h e  comp~lation and 
drawing of special maps ; and o n  t h e  training of surveyors in field work. 
Seventy-eight special maps on various scales were prepared, of which Q,+ 

have been published, 17 were in press and 37 \\ere in  progress ; of ,+-inch 
standard s l ~ e ~ t s  1 0 1  were published, 6 5  were in press and 214  were in hand. 
Two I-inch standard sheets were also published. Besides the above a consider- 
able amount of colouring, tracing, ~nount ing  and other miscellaneous work for 
lorest and district officers was performed. 

E S T A B L I S H M E N T .  

51 During the year under report the Department has lost the services of 
five officers of the Imperial list. 

Colonel j. Waterhouse, I.S.C., Assistant Surveyor-General and  ~ u ~ e r i n t e i -  
dent ,  1st grade, retired on the loth June 1897, after having served in the  Depart- 
ment for 3 I years. On account of his skill in  photography, Colonel Waterhome 
\vas selected in 1866 a s  a suitdble officer to superintend and develope the photo- 
r~ncogrnphic process of reproduc~r~g  maps for the Survey Department. T h e  
process was thrn in its 111fancy and the great improvements in it are  due to 
this officer's skill and exertions. H e  introduced the  collotype process with 
great success, but this has  since been superseded by the system of etching on 
copper uhich is used for reproducing photogr.tphs and fine or half-tone drawings 
for which the photozincographic process would not be suitable. In 1871-72 he 
was attached to tbe  Indian Eclipse Exped~tion,  ancl again in 1874-75 he was 
selected t o  take phctographs of the  transit of Venus, whilst in 1875 he u7a3 
placed i l l  charge of the Eclipse Expetlition in the hicobar  islands. His  name is 
well known in England and on the  Continent, and he has received many tributes 
to his success, amongst others, medals from the  Photographic Societies o f  Great 
Br i~a in  and of Vienna; a <old medal was also awarded to the reproductions 
exhibited by his office a t  the Calcutta Exhibition of 1884.85. He has written 
several most useful works on the appl~clrtion of photography ro the reproduc- 
tion of maps and d r a ~ i n g s  of  all kinds, The irnlaanse development and the 



great success of the  various metliods of reproducing maps and half-tone subjects  
noiv in use, are entirely due to  Colonel Waterhouse, and his retirement IS a seri- 
ous  loss to tlie Department. 

Colonel M. \V. Rogers, R .  E , Assistant Surveyor.Gener;ll and Superin- 
tendent, 1 st grade, retired on the 4th February I 897, after having served for 3 I 
years. H e  joined the  Department in July 1866. H e  was principally employed 
on t r iEonometr i~al  operations in D r h r : ~  D6n, Madras, Bombay and in the  Mergui 
Archipelago. During the Kibul  War  he served a s  Survey Officer with the 1st 
Division of the Quetta Field Force, for which he was mentioned in despatches and 
rvas made Brevet Major. From 1882, except for short intervals during which 
he held charge o f  rhe Colcputing Ofice a t  Dehra Dlin and the Tidal and Levell- 
ing  operations, h e  hsld  he office of the X~s is tan t  Surveyor-General in charge 
of the Correspo~idence and Mathematical Instrument Offices of the  Head- 
Quarters, Calcutta, which post he filled most ably. H e  was a talented and  
energetic offi:er and the loss of his services is greatly regretted. 

Mr. G .  14. Cooke, Superintendent, 2nd grade, retired on superannuation on 
the 12th December 1896. H E  joined the  Junior Divisi n of this Department in 
Decenlber 1866 and aa5  promoted to the Imperial service in September 1872. 
H e  served in the Central Provinces, HazPribPgh, with the Lushai Expeditionary 
Force up to June 1872, in the  North-Western Provinces, Central Provinces and 
Bombay in the capacity of assistant a s  well a s  in charge up t o  1892. From 
1893 he held charge of the forest and cadastral operations in Burma. 

Capta.n R. J .  H. L. hlackenzie, R.E., Deputy Superintendent, 1st grade, 
reverted to the Imperial Establishment on the I st  January 1897. H e  joined the 
Department in March 1888 and, was emploved throughcut on frontier topogra- 
phical surveys with the BalbchlstAn Party. H e  accompanied the Gumal and 
Zhob Valley Expeditions in 1889-93, served a s  Survey Officer with the Miranzii 
and Khajuri Kach Field Force in 1891.92. H e  was attached to the  Domandi 
Section of the Anglo-Afghin Boundary Commissiori in 1895, whence he returned 
ill and was invalided to Europe. 

Captain C.C.D. Morice, R.E., Deputy Superintendent, 2nd grade, reverted 
t o  [ h e  Imperial Establishment on 1st March 1897. H e  joined the  Department i n  
November 1891, and was attached to the  Tidal and Levelling Party throughout 
his service, except for a short period, when he was attached to the Trigonometri- 
cal Branch Office. H e  held charge of  the party for about three months in 1Eg3, 
for six months in 1895, and from December 1895 to December 1896. Captain 
Morice is a good mathematician and has done excellent work, but his health 
brcke down mainly froin over work and he was obliged to give up service i n  
India. 

52. In the Provincial list there were four vacancies, oiz., two by the retirement 
of Mtssrs  A. J. Wilson and A. J. Gibson, and two by the deaths of Messrs. 
W. J .  O'Sullivan and P. A. Peters;  three appointments were trRnsferred from the 
Imperial to the Provincial list by which three supernumerary appointrrents of 
Extra Assistant Superintendents, 1st grade, were created during the year. 
Two appointments in the 4th grade of Extra Assistant S u ~ e r i n t e n d e ~ t s  have, 
however, been kept vacant, 





PART 11. 
THE OFERhTlONS OF THE SEVERAL FIELD PARTIES1 

TRIGONOMETRICAL SURVEYS. 

PRINCIPAL AND SECONDARY TRIANGULATION. 

B A L ~ C H I ~ T A N .  

NO. 24 PARTY. 
53. nis party under Captain Burn continued the triangulation westwards 

of the Makrin Longitudinal Series from 
Pevsonnel. the most westerly of the  completed 

Captaln J .  M. Burn, R. E ,  Osficlaung Deputy stations of last season's work. 
Superintendent, 1st grade. In clllrgc 

Mr. J Hlcklc, E<rra hss ,stant  Superintendent, 54. T h e  was carried 
srh grade. across the Las Bela plain, then across 

Mr. P F. Prunty, ,, 
6th grade. the hilly tracts between this plain and 

the JhAu plain, closing finally on two 
s ta~ ions  to the west of JhAu, which are a t  the eastern extremity of the long Kej 
valley, in all covering a direct line of some 75 miles. 

55. The season's outturn is a s  folloms :- 
Horizontal and vertical angles have been taken at  nine principal stations. 
T h e  principal series has been e x t e n a d  over a direct distance oi some 75 

miles, embracing an area o f  I ,380 square miles. 
Ho:izontal and vertical angles have be-n taken a t  two secondary stations 

embracing an area of 520 square miles, wh~le in a d l ~ t i o n  an area of sornz 1,233 
square mtles has been embraced by secondary triangulation to intersected points. 
A5tronomical observations for azimuth were taken a t  one station. 

56. The  principal observations wfre taken with TroughLon and Sitn n's I 2. 
incll micromoter theodolite No. I .  T h e  method of observing WAS to  meaiure 
angles on nine zeros, two faces on each zero, and two swings on each fac-. 

The  mean triangular error was 0.44 seconds, ranging from o'r5q second: 
to r - 1  30 seconds. 

57. T h e  party left Kurrachee for the field in October, marching with the 
strong escort of  the Political Agent for S,,*th-East Ballichistin, who was also 011 

his way to Las Bela. T h e  Political Agent would not allow work to b e  started for 
some tline af ter  their arrival in Las Bela, owing to t h e  unsettled s tate  of the 
country, and early in December the  whole work of the party was completely 
stopped by the obstructive tactics of the locdl inhabitants. Captain Burn after 
qetting R personal interview with consid-rable diffi-ulty with s o m  of the h-a41n.n 
in the district concerned, managed by tact and persulsion, to  arrange that the  
party should continue to work in peace until the end of the season 111 Apr~l. 

58. T h e  health of the party was on the  whole good, though the qullity of 
the water at  times was very bad and caused a cerlatn amount of d y s e n t ~ r ~ .  

59. Statements showing the details of the outturn of thz plr ty ,  and of the 
differences b-tween the values of the initial elements of certain stations ol the  
old secondary Makra~i  Series and of the pres-nt principal series w,ll be found In 
the Appendix. 

Captain Burn expresses himsell perfectly satisfied e i th  the work of all his assistant?. 
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TOPOGRAPPICAL SURVEYS. 
U P P E R  BURMA. 

N o .  l o  PARTY. 
60. Mr. A. J. Gibson, Extra Assistant Superintendent, 1st grade,  wllo had 

Personnel. held charge of the  party 
M ~ j o r  F. B. Longe, R.E., Superlntendent, znd grade, in charge from the 10th July 1895, on 

from 15th Novembcr 1896 to 9th April 1897. 
Captain A .  J. Pilcher, R.E., Officiatinv Deputy Superintendent, which date  Csptain A. J .  

and grade, in cliarge lrom 15th April 1897. Pilcher was granted sick 
Mr .  A. J Gibson. Extm Assistant Superintendent. 1st grade, in leave, handed over ,-ilarge to 

charge up to 14th November 1396. 
Mr .  G. D. Cusson, Extra Assistant Superintendent, 5th grade. Major F. B. Longe, k E , on 
,, G.T. Hall, ,, ,, , the  15t \ l  November 1896, 

P. J. Serrao, Sub-Assistant Superintendent, 1st grade. the date on he had 
,, 1. A. Freeman. 2nd ., 

15 S'ub-Surveyors, 4 Apprentices. completed the records o f  the 
I Writer and I Hosp~tal Ashistant. party a s  far  a s  its previous 

work in the Bombay Presidency was concerned ; he then retired on superannua- 
t i m  pension. Under Major Longe i l  commenced its new work in Upp-r Burlna. 
On that  officer's being ordered to oficia:e a s  Assistant Surveyor-General a t  
the  Head-Quarters Office, Calcutta, th: direction azain devolved on Captain 
A. J .  Pilcher, R.E. ,  u ho, having rejoined, was attached to the  party and assumed 
charge of it on the 15th April 1897. 

61. T h e  party which had for many years been employed in the Bornbay 
Presidency was this year transferred to Burma with recess quarters a t  Banga- 
lore. With a view t o  its services being miide t h e  most of, it was tempo:arily 
;imalgamated, so  far a s  its work was concerned, w ~ t h  No. 2 1  Party and was oc- 
cupied in surveying portions of the Northern and Southern Shan States and the 
hlandalay and Ruby Mines districts. No large defined area w . 1 ~  told off to  
it, but its members were employed on ground considered most suitable to their 
capacitivs; but few of the sub-surveyors had ever been employed in such hilly 
jungly country. 

62. T h e  party left recess quarters a t  Poona about November gth, arrived 
in Mandalay on the  zoth, and thence the  various detachments were sent inlo the 
field, work being commenced about the 1st D'ecember, 

63 .  T h e  only area speci.~lly told off to  this party was the unsrlrveyed por- 
tion of sheets  Nos. 257, 258, 259 and 260, and for t h ~ s  purpose a detachment of 5 
surveyors under Mr. Serrao was formed, to be strengthened later on if necessary. 
This  detachment, notwithstanding the  energy displayed by the  officer in charge, 
failed to carry out its programme, and, with the exception of sheet No. 260, the 
rest of the  w o ~ k  had t o  be abandoned ; many of the surveyors fell sick and the 
work was beyond their capabilities. Some were inval~ded and the remainder 
employed on easier ground in the North Shan States. 

64. T h e  triangulation of sheets Nos. 257 to 250 was supplemented or com- 
pleted by Mr. Serrao, while Mr. Hall connected that of No. 2 1  Party of the pre- 
vious season with thxt of No. I 1 Party on the southern edge of  sheet No. 402. 
At the same lime Captain Pilcher extended a n d  supplemented that ill sheet 
Nc. 304. T h e  remainder of the party was employed in plane.tabling, Mr. Cusson 
b e ~ n g  In charge 01 a detachment ol surveyors of both Nos. l o  and 21 Parties. 

65.  T h e  outturn for the season is a s  fullows:- 
Square miles. 

Triangulation . . . .  . . 2,503 
Topography on I-inch scale (including 235 square miles overlap) 1,961 

This, considering the strength of the party, is poor, hut allowances lnust be made 
for the fact that  the men were all q , ~ i t e  new to the people and country, and the 
latter being of a very intricate description and mostly covered a i th  thiclc forest, 
more or less staggered the surveyors, who had of late years been accusto~ned to 
t h e  undrllating and almost treeless tracls of the Bombay Presidency. 

66. T h e  country on the wcst (sheets Nos. 257 to zGo) which was allotted 
to the surveyors is very hilly, consisting, a s  it does, oi the western slopes of the 
Ruby Mines hills and of the S h l n  plateau ; this area is all the more difficult on 
account of the paucity of paths and villages. I t  is also very feverish in the  early 
par1 of the  cold weather. 

T h e  remainder of the country is hilly and mostly forest-clad, but well 
populated and intersected by paths in all directions. 
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T h e  inhabitants are Burmans, Shans and Palaungs, the latter inhabiting 
almost exclusively the hills north of the Mayrnyo-Lashio road, the two former 
re~naining for the most part in the valleys and on the Shan plateau, where they 
cultivate rice, etc., while the Palaungs, especially throughout Tawng Peng, 
ctlltivate tea (called Let-hpet) which they export in large quantities, after it has  
been " pickled " : throughout the field season large caravans of oxen were to be 
seen carrying it to Mandalay to be distributed over the whole of Burma. 

67. T h e  health of the party during the field season except in the case of  
the detachments in sheets NOS. 257 to 259 was good, and much of the sickness 
in these parts was due to want of care and energy on. the part of the surveyors. 
During recess, however, a s  has beer1 so  frequently no t~ced  by the officer in charge 
o f  No. 21 Party, the effects of the climate showed itself, and most members 
suffered from fever and other complaints. 

68. Field operations ceased on the  15th May, and the party left Rangoon 
for Bangalore on the 21 st, the recess office being opened there on June 3rd. 

69. During recess the computations have been completed, and the party 
assisted No. 2 1  Party in the  drawing of sheets Nos. 260, 305, 351,  352 and 353. 
Sheets Nos. 304 and 350 have +so been partially krawn. These  sheets have 
been prepared for reproduction In two colours, which method, it is hoped, mill 
commend itsell to tne public, making, a s  i t  does, the maps much clearer and 
easier to read. 

70. T h e  total cost of the party for the year was Rgz,317 and t h e  cost rates 
per square mile are :- 

R a. p. 
F o r  t r iangul . t t ion  . . . . . . 1 4  1 5  o 
F o r t o p o g r a p h y  . . . . . 3 1 1 3  2 

7 1. T h e  programme for next season is a s  follows : - 
T h e  triangulation of the eastern halves of sheets Nos. 261 to 268 and,  if 

possible, ot sheets Nos. 255 and 2 5 6 .  

T h e  survey of sheet NO. 257 will be  completed, and the remlinder o f  the 
plane-tablers will be employed in sh2ets NOS. 401 and 402, which are  urgently 
required for the railway authorities; elsewhere they will be combined, a s  in t h e  
season under report, with those of NO. 2 1  Party, there not being a t  present 
cient triangulation in advance for them all to be employed within the limits of the 
area specially told off to the party. 

7 2 .  T h e  recess office was inspected by the Surveyor-General in September 
who was satisfied with the general state of the party and the progress made, con. 
sidering that this was l t , ~  hrst season in Burmi. T h e  MahrAtta Brahmins, of 
whom there mere several In the party, were, unable to cope with the difficulties, 
and tiley more or less gave in and elther shrrked their work or  took sick leave. 
Steps are being taken to discharge or transfer these unsuitable men, and 
them by natives of  Upper India. This, however, cannot be done in a s e a m ,  and  
time must be given to allow of new men being trained a t  the Debra school, 
which is doing good work, but shouM be largely increased. To  d o  this without 
some addition to the Great Trigonometrical office building is impossible, but  i n  
the present state of  the finances, this appears to be out of the question, and efforts 
will be made to do the best possible w~thout  such additional expenditure.* 

01 the European assistants, Messrs. H a l l  an4 Serrao are worthy of special mention. T h e  Nat ive  
asqistants did not do aell, but ~t is lloped that during this next field searron a marked improvement be  
seen. 
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73, Again this year Captain Kenny-Tailyour, R.E.,  held charge of this 
P e v ~ o r ~ n e l .  

party, the bulk of which 

captain T. P. 8. ~ ~ n n y - ~ a i l y ~ u r ,  R.E., Deputy Superintendent, 
t h e  

1st grade, in charge. vey of the Southern Shall 
LieuLenant W .  M. Coldstream, R.E.1 Officiating Deputy Superin- States, whilst two  detach. 

tendent, z i ~ d  grade. 
Mr. P. J .  \V. Doran, Extra Assistant Superintendent, 4th grade. m e n t ~  were Sent, the one 
,, W. M. Kelly, ~thnrade.  under Lieutenant Cold. 
,, P. While. 61h grade. 
,, H. G. Slraw, Sub-~ssistant Superintendent, 1st grade. 

stream, R.E.,  to  survey 
.. H. H. B. Manbv. ,. and grade. part of the  Chin hills and 

ihe other under SurveFor 
S~iracyous and Stib-Stcvveyors. 

hlahmud Husain, J .  Sebastian, Ramsabad, Abdul Rahim, I<ud- 
Mahmud Htlsain to survey 

ratullah. Morni Ram, Ram Pcrshad, Ali Husain, and I I  Probationary the boundariesin l(arrnni. 
and ~ ~ p r e n t i c e  Sub-Surveyors. Lieutenant Coldstream'q . . - 
report will be found in the Appendix. 

74. T h e  general plan of detail operations on the I-inch scale was to survev 
sheets Nos. 316 and 407 and portions of  sheets NOS. 362 and 4 0 6 ;  offing 
ho\yever t o  the  difficulty of t h e  cobntry in sheet NO. 407, it was found imprac. 
ticable to commence sheet No. 406. 'l'riangulation in advance for ,text 
season's plane-tabling was carried on over sheets  Nos. 403, 404 and 405, 

75. T h e  majority of the party lef t  Bangalore on the 28th October and em. 
barked a t  Madras for Rangoon on the 2gt h idem ; a t  It angoon the men to who") 
departmental leaye had been granted, and the klzalrisis joined the party, and the 
whole proceeded by rail to Thazi and by road t o  Fort Stedman, where the field 
head-quarters was formed. Most o f  the surveyors started thence to  their work 
on the 25th November. 

76. T h e  outturn of work is a s  follows:- 
Square miles. 

Triangulation for the I-inch nurvey . • • . . 3,220 
,, a ,, S t  . . . 2,000 

~ o ~ o ~ ; a ~ h ~  on the 1 ,, scale (including 454 square nliles of 
overlap and riverain survey) 1,649 

Geographical survey d ,, ,, . . . . .8,170 

T h e  area surveyed on the  I-inch scale would have been considerably 
increased had it not been that  four of the best surveyors were otherwise employed, 
and none of the new hands were able a t  the commencement of the season t o  do 
independent work in such difficult country; a t  the same time the preliminary 
training given t o  those apprentice sub-surveyors, who had gone through a course 
a t  the  school a t  Dehra Ddn, was found to be a most valuable assistance. This 
is the  first season these trained apprentices have been tried and the experilnent 
so fa r  has  proved successful. T h e  results of the expedition into the Chin hills 
by Lieutenant Coldslream and his three surveyors were an area of .8,170 square 
m ~ l e s  on the f-inch scale, a good outturn considering the difficulties they had to 
contend with. Lieutenant Coldstream deserves much credit for the success of 
his work in the Chin hills. 

77. T h e  country surveyed in the Shan S ta tes  is hilly, t h e  ranges and 
valleys running more or less north and ~ o u t h .  T h e  hills a s  a rule are covered 
with tree junglr and the  valleys, though open in places, are mostly covered with 
small tree or scrub jungle. A great peculiarity of  the country is the number of 
hollows or devil's cauldrons into \vhich a great deal of the drainage flows and 
disappears, making its way presumably into the larger rivers flowing a t  a lower 
level, though of this there is no outward sign. 

78. T h e  health of the party was on the  whole excellent. As usual there 
were cases of fever on the  road both going and coming, but theexceptionally dry 
season was in their favour. 

79. T h e  party returned to Fort Stedman during the last week in April 1897, 
and proceeded to recess quarters a t  Bangalore where the office was opened on 
the 25th May During the recess all the triangulation was computed and the 
!-inch mappiny brought up t o  date ,  with the exception of the hill shading of 
sheet No. 316 which will be finished in the Calcutta Drawing Office, and of  
sheet No. 407, a small area in which will have to be resurveyed. The  $-inch 
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survey in the Chin hills was incorporated in sheets Nos. a N.E., N.W., S.E,, 
S.W., and a special boundary map of part of Icarenni was drawn. 

T h e  programme for the ensuing season comprises the  detail survey of 
sheets Nos. 403 to 406 and triangulation in advance will be carried on in 
sheets Nos. jl;, 31 1; 356 and 357. - 

In addition to the above it is probable that Captain Renny-Tailyour and 
three surveyors will be detached to accompany the China Boundary Commission.* 

U P P E R  BURMA.  

No. 21 PARTY. 

80. Major Longe continued to hold charge of this party until the gth 
April 1897, when he left the 

Persorr~rcl. 
Xlajor F. B. Longc, R.E., Superintendent, 2nd grade, in charge field take the duties of 

up to 9th April. Assistant Surveyor-General a t  
Captain A. I .  Pilcher, R.E.. Officiating Deputy Superin- the Head-Quarters Office in 

tendent, 2nd grade, in charge from I jth April to close of the 
year. Calcutta ; the  direction then 

hlr. A. J. Wilson. Extra Assistant Superintendent, 1st grade, devolved on Captain A. J .  
up to 17th June 1897. 

,. A. J. James, ,, 3rd ,, Pilcher who took over charge 
,, J. M .  Kennedy. ,, 6th , , o n  from the ~ g t h i d e m  and held 

deputation in Siam up to 28th une 1897. 
,, W. F. E. Adams. Sub-Assistant &uperintcndent. 1st grade. it till the end of the year. 
,, P. R. Anderson, Probationary Sub-Ass~stant Superin- 81. T h e  party left recess 

tendent, 3rd grade. quarters a t  Bangalore during 
Surseyovs and sub-~nvvcyors .  the first week of November 

Ikbaludin, Lachman D. Jadow, Canu Mall, Mahomed Latif, and proceeded to Nammaw in 
Natha Singh, Budhi Bulram, Jamna Pershad, and  ten pro- HSi Paw State  where field head- 
ba~ionary  and apprentice sub-surveyors. quarters were established. 

82.  T h e  operations of the season comprised :- 
( I )  The  continuation of the I-inch topographical survey of the Shan  

States. 
(2) T h e  !-inch survey of a small area round Nanyatseik in the  neighbour- 

hood of the Jade mines. 
(3) T h e  filling in and revision of certain areas in the same district on 

the $-inch scale. 
(4) One sub-surveyor was told off to accompany the Superintendent, 

Northern Shan States, on tour along the China frontier. 

83. Owing to the fact that No. lo Party was employed in the same dis- 
trict, the three European assistants of  this party had to be employed supple- 
menting and extending the triangulation, working out their computations in the 
field. Mr. Anderson, who only joined the department in November, was first 
instructed in and then toolc up detail survey. 

Lachman Jadow and an apprentice \\,ere detached to carry out the second 
and .third portions of  the progralnlne, while Natha Singh accompanied the 
Superintendent, Northern Shan States, af ter  having surveyed a small area on the 
)-inch scale in Hsi Paiv. 

84. T h e  areas co~npleted are  as fo l lo \~s  :- 
Square miles. 

T r i a n g u l a t i o n  . . . . . . . , 2,967 
T o p o g r a p h y  o n  I - inch  s c a l e  ( i n c l u d i n g  277 s q u a r e  m i l e s  of o v e r l a p )  1 , 1 3 7  

,, o n  &-inch ,, . . 3 , 5 4 8  

85. T h e  country surveyed, which included parts of Hsi Paw, Tawng Peng 
and Lawk Sawk States  and of the Mandalay district, was a s  in previous years 
intricate and difficult, being very hilly and generally covered with thick jungle 
and almost impenetrable grass. Hsi Paw town fell within the area, but beyond 
this, which is of importarice a s  being the residence of the Hsabwa, no town of 
any note was met with. 

'Thc officer in charge repdrts that a s  usual Mr. D.lr .~n did his tvnrk in a very satisfactory manner, that 
hlcssrs. I<ellv. White and Shaw have also done well, and that 111.. I4a1lby prolniscs to turn out a useful 
assistant. In the subordinate stall thc majority have done well, Surveyors MahmuJ Huzain and 
J .  Sebastia~i being specially mentioned. 

D 2 
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T h e  country surveyed round Nanyatseik was particularly intricate, and the 
survey was specially undertaken on account of the value of the land as  being 
productive of rubies, and the many disputes consequently arising. The  under- 
growth in this area was very dense. 

86, T h e  total cost of the party for the year was R89,383, and the cost 
rates per square mile are  a s  follows ;- 

A a. p. 
T r i a n g t ~ l a t i o n  . . . . . . . . 1 0 8 3  
D e l ~ i l s u r \ ~ r y o n t ! l e r - i n c l l s e a l e .  , , . . 2 1  5 4 

11 ,, 4-inch , . . . . . 3 8 g 

T h e ~ e  rates are lo\\er than in previous years, which is satisf:ictory. 
87. 1 he sur\e)ors  were visited and their work \\.as examined in the field 

by hlajor Longe and Mr. James of No. 2 I Party and also by Mr. Cusson of No. 
t o  Party and was found on the whole to  be good. 

88, Field worlc ceased about May loth,  and the party returned to recess 
quarters from Rangoon by the steamer of the agrd idem, t h e  recess office being 
opened a t  Bangalore on June 3rd. 

89. During the recrss  the whole of the  computations have been completed, 
and ti-e following standard sheets have been drawn for reproduction in two 
colours, the  hill shading being in brown, vkz., standard sheets 305, 351, 352, 
353 and half of sheet 260. 

go- T h e  programme for next season is a s  follows :- 
Major Longe with a small detachment will accompany the Burma-China 

boundary delimitation commission. 
T h e  detail survey of sheets 398, 399, 4001Vill be completed, and endeavours 

will be made to survey zheet 397, while sheets 395, 396 and 397 will be trian- 
gulated. 

91. Towards the close of the year, the party lost the services of Mr. A. 

i . Wilson, Extra Assistant Superintendent, 1st  grade, who after a long and 
onourable career in the department was supera~~nua ted  on the 1st September 

1897. 
92. T h e  recess office was inspected by the Surveyor-General a t  Banga. 

lore in September, and he expressed his satisfzction with all he saw.* 

SIND. 

No. 1 2  PARTY. 
93. T h e  operations during the 

Personrtel. 

Canlain G. 0.  Hodesnn.  I S .C. .  Suocrinlendent. . - . . 
and grade.uin charge. 

hlr .  R . C .  D. E n i n g .  Extra Assistant Superin- 
tendent. 4th gradc. 

,, G .  G .  Vander-Beck. Extra Assls i .~nt  
S~~pcr in tendent .  5th g-rarle. 

,, R. P. IVarnick. Exlra .*\..litant Sl lper~n- 
tendent, tlli  crndt 

,, J .  Srnilh, Suo.Assis lant  Sul~c~inlcl ident ,  1st 
grndc. 

,. F.P. \Valsh, ,, 1st 
grade. 

Babu S. C.  Sen,  ,, zvd  
grade. 

Munshi Rahrnalulla. .. and . .. 
gradc. 

Mr. E. C .  J .  Uond, ,, 3rd 
gr:lde. 

4 1  Permanent and ternpnr: ry Cub-Surveyors, 
Computers and D r a l ~ s ~ o c n .  

year under report were in continuation of 
t l ~ o s e  of the previous season. Captain 
Hodgson held charge u l  tlie parly through- 
out the season. 

94. T h e  programme which was con]. 
pleted was a s  follows :- 

( n )  Two series of secondary triangula- 
tion, each about go miles in 
length a s  a check on the trdver- 
sing. 

(6) T h e  co~npletion of the vil!age 
bounddry trav-.rse survey c o w  
menced last season in sheets 
Nos. 47, 48, 49, 66, 67, 6.', 69, 
87, 88, 89,,90, 109 and I 1 0  f 1 o 1 1 1  
the Indus rlver on (he west to  !he 
desert on the east. 

T h c  officer in chnrge rrrorls that hlr. James has spaill proved hirnsell n hard-s.orl;i~lg 2nd trllst- 
worthy assistant, and 11 at hlr. Anderson is a prorn,<tllc ; s.l:lant. A11ic .n~  tlre n;tlit'c ~ l a f f  51'rveyor 
I.achrnan J a d o u ,  and Sub-Surveyors Ganu Mall, Natha S ~ n g ,  Dudt:i Uulram and Jamna I'ershad are 
dcser\.iny nl spcclal mention. 
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( c )  T h e  detail survey on the 2-inch scale of an area between the same 
limits in sheets Nos. 47, 66, 67, 87 and 88 ; the cultivated portion 
of sheet No. 32 and the comple~ion of sheet NO. 33, of which a 
little more than half was surveyed the ~ r e v i o u s  season. 

95, T h e  recess office a t  Kurrachee closed on the 20th October 1896, and 
the party reassembled a t  Hyderiibid 011 the 25th idem, and each man was on 
his ground by about the end of the first week of November. 

96. As sufficient area was not traversed in advance in the sheets of which 
the detail survey was to be taken up, a large part of the area surveyed in detail 
was also traversed this season. 

97. T h e  season's triangulation was to serve a s  a check on t h e  traverse 
survey and was done by Messrs. Vander-Beek and Smith. The  former completed 
the sr,ries he commenced last season, emanating from the side I<hinatar H.S.- 
Thumi S. of the Sehwin secondary series a little to the north-west of S i ~ ~ g l - a r  
and closing on the side RalthrAi H.S.-KAga Sha  T.S. of the Icurrachee longitu- 
dinal series to the  south-west of Hyderbbid. Throughout its length this series 
passes across a perfectly flat country with here and there large patches of 
tamnrisk jungle and groves of ba'bsrl trees. In order t o  extend the view of the 
surveyor, a trestle 15 feet in height was obtained for this work, but it was never 
used as  the high banks of the numerous canals, formed by the original excavations 
and the annual clearance of silt, were found to afford sufficiently raised positions 
for the stations, to observe over short distances. T h e  portion of this series 
which falls in sheet No. 67  was carried out while the detail survey was in pro- 
gress ; consequently the stations were not utilised by the plane-tablers and d o  
not appear on the maps. They were marked by bricks, one mark on the 
surface of the  ground and another about 2 feet below it. T h e  other series 
was commenced from Khlrora S. and Minuro S. of the Seh~vrin secon- 
dary series also in the vicinity of Seinghar and closed on Hatodan H.S.- 
I<arlira S. of the Sind meridional serles near Urnarlcot. Very few of the 
stations mere situated on land that will be surveyed a t  present, a s  the series 
was carried along the edge of the desert and the  n~ajority of the stations were 
placed on sand hills. l h e y  were marked with bricks also, the lower mark being 
3 feet below the surface, but it is doubtful i f  they will ever be found aqain owing 
to the shifting of  the sand hills. They have, however, answered their purpose 
for the present. Lists of the co-ordinates with description of the stations of 
both these series were sent t o  the Irrigation Department, so that they might 
erect marlis of a more permanent nature if  considered necessary. 

98. The  traversing consists of a village boundary survey with offsets, and 
the area traversed is 3,635 square miles, of which 890 square miles have been 
surveyed in detail, leaving 2).745 traversed in advance. There were 69 main cir- 
cuits measured, 29 sub-circu~ts and 660 villages. The  angular woJt \vas checked 
by observations for azimuth a t  I 10 stations on main and sub-circuits, and the 
average angular error is 3.1 seconds. The  linear measurements amounted to 
3,,+77 miles, and were checked by 13 connections with stations of the secondary 
tr~angulation executed during the season. The  average correction per [,coo 
links is 0.9 links. No permanent marks were put down a t  traverse stations, but 
the stones used by the S ~ n d  Revenue Survey to demarcate the field boundaries 
were i~tilised wherever possible, and the positions of all marks on the village 
boundaries have been fixed by offsets. 

99. The  cost of  the traverse survey is Rs.  33,040, giving a cost rate oE 
Rs.  g 1 per square mile. This  is nearly half the cost of the same work done 
d~ir ing the previous season, wliicli is mainly due to the fact that last season \\.as 
the hrst of the survey, and all the expenses 01 thetransfer from Upper Burma 
fell into it. The  average size of t h e  villages is 5.5 square miles. 

loo. I n  addition to the boundary survey, 128 bench-marlts of the l r r iga t io~~ 
Department-chiefly on embankments and canal banks-ant1 15 of the LCotri- 
Rohri branch o I  the North-Western Railway were connected with the traversirlg, 
involving additional observations a t  864 stations, and 204.5 li1lenr miles of 
chain measurements. T h e  cost is included in the figures given above. 

101. 'The area surveyed in detail on the 2-inch scale amounts to 2,244 
square miles and was mapped on 51 plane-table sections. It comprises por- 
tions of sheets Nos, 32, 33, 47, 6j,  68, 87 and 88 and the whole of Nos. 6 6  and 
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67. In sheets Nos. 87 and 88,  the  survey has been carried to the edge of the 
desert. Sheet No. 47 has been surveyed up to the work of  the  lndus Riverain 
survey of a few years back. T h e  remainder of the  sheet will be surveyed on 
the [-inch scale by No. 15 Party. In sheet No. 32 the  cultivated portion only 
has been surveyed, and t h e  remainder of this sheet also will be surveyed by No. 
15 Party on the I-inch scale. Only a small portion of sheet No. 6 5  was survey- 
ed to include the head worlts of the Jamrao Canal a t  present under construction. 
T h e  rest of the sheet will not be surveyed for 3 or 4 years to come. Sheet  NO. 33 
was partially survryed by this party last season and partially by the Indus 
Riverain survey previously. It has now been completed. T h e  detail survey 
was carried out allnost entirely by interpolation and was based mainly on the 
traversing. I t  \\,as tested from 1,072 i n  s i l l 6  fixings in addition to  33.7 linear 
miles of check lines, and was done under the direct supervision of the officer 
in charge and 3 assistants, of 1vh01n two were employed on plane-tabling as  ~vell. 

102. T h e  cost of the 2-inch detail survey is Rs. 14.2 per square mile. This 
is consideratly less than the same work cost last season a s  was anticipated, vide 
paragraph 9j  of last year's report. 

103. T h e  character of the country topographically surveyed varied con. 
siderably and agood  deal of it was somewhat intricate, though, with the  excep. 
tion of a few sand hills here ~ n d  there, the whole of it was absolutely flat. T o  the 
east along the  banks of the Nrira river it was largely covered with scrub jungle 
and sparsely populated. T o  the west of this, in t h e  tract watered by the 
Mithrao canal the land was well populated, highly cultivated, and contained a 
great deal of timber, while further west again, it was mostly of a dry sandy 
nature and very bare and open, though fairly well populated. This  was the 
character of the greater part of sheets Nos. 66 and 67,  though in some places 
the canals were thickly lined with bdbuC trees. In sheet No. 47 the  country was 
more thickly populated and contained many large villages, with huge clumps of 
bribul trees which also lined the canal banks as  a rule. T h e  weather was very 
favoura1)le for sulvey operations throughout the field season. There was 
a remarkable absence of wind and dust nhicli were such prominent fear!ires in 
t h e  weather of the previous season. There was l i t ~ l e  or no sickness a t  all. 

104. Field work closed about the middle of April and, on account of the 
plague which was then raging a t  Kurrachee, the party proceeded to Mussooree 
for the recess. During recess the fair mapping was completed of almost the 
entire area surveyed in detail. T h e  portion not fair drawn lay in sheets Nos. 65 
and 68, in both of which only a small area was surveyed. I t  is not proposed to 
draw sheet No. 6 j  until the  survey of the sheet is completed. If  required by 
the Irrigation Department, a trace of the field sheets will be furnished. Sheet 
No. 6 8  will be drawn next season when t h e  survey will be completed. The 
mapping was comprised in 28 quarter sheets,of which 5 were blank. They were 
drawn on the 2-inch scale for reduction by photography to one-half and have 
all been despatched to the Trigono~netrical Branch Office a t  Dehra Dhn for 
publicaticn. Sne,:t No. 32 has been drawn a s  far a s  surveyerl. T h e  remainder 
o f  the sheet will be mapped by No. 15  Party. Sheet  No. 3 3  contains a small 
area that mas surveyed on the  I-inch scale in the course of the Indus Riverdin 
survey, and this will be incorporated nith the work of the present survey in the 
Dehra Office. Shee ts  Nos. 66 and 67 were mapped in full, but in sheet No. 47 
again, some I-inch work o f  the Indus Riverain survey has to be incorporated 
and the western half will be rnapped by No. 1 5  Party. Sheets  Nos. 87 and 88  
have been mapped a s  far a s  they are to be survtyed a t  present and will be 
published. 

105. T h e  fair maps of the previous season, which had been detained, 
pending instructions from the local authorities regarding doubt[ul gore  names, 
were completed this season and despatched to the Great Trigono~netrical ofice a t  
Dehra. T h e  names of gores or hamlets which differed from those given In the 
settlement maps, or did not appear in them a t  all, were agaln submitted to the 
District Officers, who notified the correct names and whether they were telnporary 
or permanent. All those said to  be temporary were omitted from the falr maps. 

I 06. l ' h e  village boundaries \\.ere also roughly compared \\'ith the settle- 
ment maps and in the cultivated parts they generally agreed sufliciently well to 
make it clrar that the correct boulldary had been followed by the  traverse 
surveyor, but in jungle lands ai1,.iy l r o ~ n  h~bitat ions,  the marks were often not 
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to be found and no one could point out the boundary correctly. In such cases 
the boundary on the fair maps has been taken from the settlement map. 

107. T h e  triangulation and traverse charts of sheets Nos. 47, 48, 66, 67,68, 
87, s8, Pg, 108 and log have been drawn, and a general report in two volumes 
has been compiled for each of the two series of triangul~rtion. T h e  charts of 
sheets Nos. 15, 16, 17, 3.2, 33 and 35 comprising the whole o f  last season's 

and t ravers~ng have also been completed, and one general report in 
two volumes has been compiled for all these sheets. All the charts wit11 lists of 
co.ord~nates and village or deh names have been despatched to Dehra, but 
none of the general reports have yet been submitted a s  the binding was not quite 
completed. T h e  charts of sheets Nos. 65, 69, 90, 109 and I l o  have not yet 
been pepared.  In sheet No. 65 only a small area was triangulated and in t h e  
other sheets small areas still remain to  be traversed. 

108. T h e  survey of the Laydri quarter of Kur~achee  on the scale of 80 feet 
to the inch which \vas commenced last recess season was con~pleted this season 
shortly after the party took the field. The  area is 899  acres and the survey is 
based on a theodolite traverse survey by which the area was d~vided into 
4 0  bloclts. T h e  traversing is connected with two G. T. stations of  the 
Great lndus series. T h e  chaining amounted to 18.7 linear miles and the  
theodolite was set up  a t  331 stations. The .de ta i l  survey was carried out by 
blocks on 30 plane-table sections and not in rectangular sheets, and was tested 
by 51,088 feet  of check lines run by Captain Hodgson and Mr. Smith. T h e  
boundaries o f  holdings were defined and a record made of the tenants or 
occupiers. T h e  fair maps have been drawn in 18 rectangular sheets and have 
been despatched to Dehra for reproduction by photozincography. Printed 
copies will be supplied to the Municipality. T h e  boundaries of the holdings 
have not been marked off on the fair maps ; they will be defined by a ribbon of 
colour on the printed copies. T h e  fair copy of the record is almost completed. 
T h e  cost of this survey, to which no share of general charges has been added, 
amounts to Rs.  3,951, which is divided into the following items: - 

Rs. 
(a) Traverse and detail survey, including the record . , 1,456 
( b )  nlapping and fair copy of the record . . , . 2,495 

The cost rate of the whole survey, including lair mapping and a fair copy of the 
record, is Rs. 4.4 per acre and of the field work alone is Rs. 1.6 per acre. There 
wi l l  be a further sm;ill expenditure in colouring up, on the printed maps, the 
boundaries of the holdings or numbers and in completing the record. 

The original estimate amounted to Rs. 1,069 but did not include the record 
nor any charges for supervision, and no charges for the latter item have been 
added for the field work, which was supervised by Mr. Smith in addition to his 
other duties, but a s  the whole of his time was taken up in looking a f te r  the 
fair mapping during the recess, the charge has been added for that period. 

109. Next season no triangulation will be done, a s  the area to be 
traversed is crossed by the I<urrachee Longitudinal Series of the Great Trigonom 
metrical survry, which will provide a sufficient check on the traversing. The  
sheets that will be traversed are h'os. 50 and 5 1  (to the east of the lndus and in 
conlinuation of the work of the Indus Riverain survey) ; the whole o f  Nos. 70, 
7 I ,  and 9 1  and portions of  NOS. 92 and I I I up to the edge of the desert-tile 
whole amounting to ?,goo square miles approximately. About 2,800 square miles 
will be surveyed in detail on the  2-inch scale, covering slightly more than the area 
already traversed in advance in sheets Nos. 48, qg, 68, 69, Hg, go, 109  and I lo. 

In addition to the ordinary programme, an area of  about 1,500 square miles 
of the lands watered by the Desert canal.in Kalrit territory adjoining the 
ShikArpur district will be prepared for detail survey and about 600 square miles 
surveyed on [he 2-inch scale in connection with a contour survey to be carried 
out by the Irrigation I)epartnient.* 

0 1  his asgistants Captain k lod~son reports that M r .  Ewing is an excellent H e a d  Assistant, and that 
all the others have worked well this season. Of  the Subordinate Establ~qhment he pnrtic ulnrly mentions 
Sub-Surveyors 3lrlkund L)inkar, lr1Sn Ali. 3lakslid Ali. Muhammad Akbar, Muhammad Azsm, Khair 
Uddin, lshar S l n ~ h ,  Abdul Ariz, 11, LSI RihAri l.dl, and Chul im Husen ; Cumpute~s Narsu Dinkar 
and Laxman Da l i ,  and Draf lsma~i Makbtjl Husen. Sub-surveyor Maula Bakhsh \bras on deputation tothe 
srttlement office at Uera GhSzi l i h i n  throughout the field season and did good service during the recess, 
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110.  The  follonling changes occurred in the  superinlendence of this party 
during the  year. From the l s t  

P e r s o n ~ ~ e l .  October t o  the 1st November 
Colonel Sir T. H. Holdich, K.C.I.E., C. B., R.E.. S~lperin- 

rendent, 1st grade 1896 Mr. Claudius continued i n  
Captain H. A. D. Fraser, R.E., Deputy Superilltendent, charge. From the 2nd Novem. 

2nd grade.  
~ . iz l l t .  v. W .  Pirrie, I.S.C., Officiating Deputy Superintend- ber t o  t h e  2nd of April Captain 

ent. and crade. H. A. D. Fraser, R.E., held 
hlr. T. E. h1. Claudius, Extra Assist~lnt Superintendent, Ist charge. Finally, from the 3rd 

grade. 
\II.. E. A. Wainright, v 41h April Colonel Sir  T. H. Holdich 

grade. resumed charge. 
Air. G .  A. Knight, M t* 

grade. 
6'h 

I I I .  During the field season 
3lr. G. P. Tate, , 6th the head-quarters of the party 

grade. 
1 usllf Shari,, Khan Bahadur, Sub-Assistant Superintendent, under Captain Fraser were 

I st grade. located a t  Mooltan, T h e  tra- 
t l i r s  Sing:). Rai Bahadur, , verse work for the  2-inch survey 

I st grade. 
Inlam Sharif, Khan Brihadur, M 1. was started early in November 

zqd grade. and this, with all tqe plane-tabling 
hlr. H.  C.  H. Cooper, h 

3rd grade. comprising g j 2  square miles, mas 
Ahmed Ali Khan Bahadur. ,. . completed by the end of March 

3rd grade. of the following year. 
Slrro:yors a ~ r d  Sub-Szrrveyors. Lieutenant Pirrie undertook 

Mussain B U X ,  Khan Sahib the triangulation for I-inch survey 
sheik hlohiudin, Khan Bahadur. 
Asgar AIi Beg, Khan Batladur. in Sind and also superintended 
Jafar Ali. and checked tile topography of 
~~~~l s ingh ,  Rai Bahadur, and  20 others. his squad ; Lieutenant Pirrie with 
;, squad of 5 native surveyors was ordered to join the Tochi Field Force in 
June. 

hlr. T a t e  \\rilh the  assistance of surveyor Khan  Bahadur Asgar Ali Beg 
,,.as left a t  Quetta during the winter months to complete the fair drawing of all 
the  work done during the demarcat~on of the Bal6ch-AfghAn Roundary Commis- 
sion. 

The  services of Khan Bahadur Imam Sharif were asked for by the Govzrn-  
,,lent o f  Zanzibar for  the survey of t h ~ t  island. H e  accordingly left India for 
this duty on the  5th March 1897. 

1 1  2. T h e  total oulturn of the party is a s  follows :- 
Square miles. . . . . . .  'Triangulation for I inch survey 1,620 

D l t t o  6-inch d o .  . 260 
Ditto 11-inch do. . . .  6 0  

Linear miles . . . . . .  Traversing lor 16-inch survey 802 
[)i t to a.inch do. . . . . .  . 7 3 5  

Square miles . . . . . .  T ~ ~ o ~ r a ~ h i c a l s u r v e y ~ - i n c h  1,825 
Ditto do .  2-inch . . .  orz 
1 ) i t t o  do. 6-inrh . . .  2 1  

Ditto do. IS-inch . 56 - 
TOTAL . 2,814 - 
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113 .  During the recess all the computations in connection with the season's 
triangulation a , ld  tr lverse wo-k have been revised and completed. Fuur 

General Keports with their respective fair charts  were near coniplztion, but had 
to be left unfinished on account oi a number of assistants being called away 
for tk~e Tochi and other frontier expeditlolls 

T h e  head-quarters will be located a t  Q l e t t a  during winter and a drawill: 
section kept up.* 

HIMALAYAS, PUNJAB. 

No. 18 P A R ~ Y .  

114. Mr. C. D. Potter was in charge of this Party a t  the  commencement of 
the year under 

Persu~~nel. reoort. but was 
Captain C. L. Robertson, R.  E.. Officiatin Deputv Superintendent, 2nd grade, 

in I harqe from 12th November I d 3 5  up to 5% August 1891. 
hlr. L. J. Pocock, Extra Assistant Superintendmt, 1st grade, in charge from 

20th August 1397. 
,. C D. Potter, Extra Assistant Superintendent, 4th grade, in chqrpe from 1st 

October lo I ~ t h  November 1896, and Irom 6th up to 19th August rYg7. 
,, W Robe t, Extra Assistant Superintendent, 5th grade. 
,, W. A .  Fielding. ,. ,, 6th ,. 
,, W. M. G~,rm?n, Sub-Assistant ~uierintendent, 2nd grade. 
,, E. I. Higgir. 3rd ,, .. C. E. C. French. ,, 3rd ,, 

Surveyors and Sub-Srrn'eyors. 

reiievid by Cap- 
tain C. L. Ro- 
bertson, K.E., 
on the I 2th 
No   em ber I 896, 
who remained in 
charge till st h 
August 1897, 
  hen he was 
ordered to ioln 

Shah Nasiruddin, Ram Saran, Asmatullal~ Khan, Dalbir Rai, Alnir Singh and the  Mal ;~kand  
a7 othrrs. Field Force. 

nfr.  C.  D Potter again held chargeuntil  the ~ 0 t h  August, when he was relieved 
by Mr. I,. J .  Pocock, who held it till t h e  end of the  year. 

I 15 T h e  nork of the party, a s  in former years, comprised the topography 
of Brit~sh tracts on the 4-inch scale;  of the  Native.States on the  2-inch scale;  
and of all demarcated forests, wherever situated, on the ,+-inch scale. 

I 16 T h e  localities h i t  were under survey were :- 
(i) T h e  IGngra district and I<dlu sub-division of that  district, on the 

4.inch scale. 
(ii) The Native States  of Mandi, Sulcet, Sir~ncir and Simla Hill States ,  

on the 2-inch scale. 
(iii) Special surveys ol the forests cjf the Pat i i la  and Sirmlir Native S ta tes  

and reiision uf a portion in I<alsia State ,  on the 4-inch scale. 
(iv) T r i d n g d ~ l i c n  in advsllce of topography in the I<ingra district, and 

in B,lAspur of the Sitnla Hill States. 
(\.) The classification of forest growth and soils pari p ~sszb nith the  

topography in Bri~ish tracts, and sprcial f0re.t surveys. 
(vi) T h e  large scale survey, 48-inches= I mile, of the  town of Nihan in 

S i r n ~ ~ i r ,  carried out ht the special request and cost of the Sirtnlir 
State. 

i 1 7 .  A l l ,  exrent the last,  of the above oper:ltions were in continuation of 
the  p~-evious season's work. The  system of classification of forest growth and 
soils was continued in I<li\u, Patiila,  Sirm~ir  and in I<;il-lgra, and loc;~l  officers, 
; I S  before, are supplied with lerrutypetl reproductions of the field work. in advance 
of the of (he  ,+-inch shrec.;. Arrangements have now been made by 
Captain liobertsnn, in :onsult;ltiolt a l i ~ J 1  the  Suprrintendent, Trigonometrical 
Surveys, for the 1)rrp~rat ion of tht:.;t: traces of classific~tion once for all in the 
field, for rrproduction, n.ith a \,icn. 1 0  avoidilq in future the necessity of redrarv- 
ing them on r ~ ~ t u r n  t s  recess. This ~vlll save a deal of labour and enable copies 
to be issurd rt:ucl~ earlier than iorrnerly. This  is of consid,.~.able importance to 
Fort.st OHicers \vho use these traccs to help them in thvir " working plans." 

118. I'he party \\?as divided intc, four sections 01. detachments, the  head- 
q i ~ a r t ~ r s  beink in charge of the Executive Otficer, and the other three in charge 

The Officer in charcye reports that all the rncmhers of the party, both European and native, have 
worked trill1 cllergy all1 doud-will bath ill the ficld and recess. 

B 
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of Messrs. C. D. Potter, W. Robert, and W. A. Fielding, who supervised 
squads of 6 , 8  and 6 sub-surveyors respectively. These detachments left recess 
quarters a t  various dates between the end of August and about the beginning 
of November, returning to recess quarters during the period between the end 
of March and the beginning of May. 

I 19. The outturn of the held season's work was a s  follows :- . 

(a) Triangulation in Kiingra a02 square miles. 
( b )  Detailed survey on the 4-inch scale :- 

Square miles. 
Kdngra . . . . . . . . .  181.0 
Ktjlu . . . . . . . . .  152'0 
Sirrnlir . . .  111'9 
Patidla . . . . . . . .  0'3 
Kalsia(revisi0n) . . . . . . .  I ' 0  

446.2 

(c) Detailed survey on the 2-inch scale : - 
Mandi, Suket and Simla Hill Statea . . .  306.7 
Sirmlir State . . # . . . a ,  57'0 

363'7 - 
The surveys of the following forest blocks are included in the areas on the 

4-inch scale shown above :- 
% - 

Localities. No. of blocks. Area in square miles. 

. . . . .  In Sirm6r, Patidla and Kalsia 
,, Killu . . . . . . . .  
,, Kdngra . . . . . . . .  

120. The detail 'survey was tested by the Executive Officer and assistants 
who constantly visited some one or other of the squads. I his embraced the 
examination of 55 plane-table sections on 134 different occasions. No serious 
errors were detected, and the work a s  a rule showed a steady improvement. 

1 2  I .  The triangulation of the seasan was based on sides of the North. 
\Vest Himiilaya series, Great Trigono~netrical Survey, and was carried on in 
district Khngra and in the Native State of B~lfispur. Some additional work 
was carried on over an area previously reported a s  triangulated, in which 
supplementary points were necessary for the 4-inch detail survey. The 
numerical results prove that the observations have been skilfully carried out, 
and that care has been bestowed on the n o ~ k .  

122. The cast rates per square mile of the various operations are as 
follows :- 

k 
Triangulation . . . I . . .  29 7 
Average of all detail survey, 4-inch . . . .  93'3 . . . .  PI 1 3  ,, 2-inch 48 7 

The cost of triangulation is in excess of that of the previous season, as it 
includes the computation of areas and preparation of triangulation charts ; alsa 
because the ground was prepared for survey on the 4-inch and a-inch scales, which 
rrqu're more points than for a I-inch survey, for which scale no triangulation 
was prepared during the season under report. 

The cost of the 4-inch detail work, which is also to be reckoned as the cost 
of the 4-inch forest surveys, is Rg3.3 per square mile; this is somewhat hight.5 
this year; the cost of the 2-inch work is 848'7 per square mile, which is some- 
what less than last year. These items have a tendency to fluctuate year by 
vear, the cost being based 011 calculations which include sever;~l factors, which 
keep varying irom tirr.e tc time ; such as cost of instruments, style of ground, 
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pap of superintendence and surveyors, all of which being taken into considera- 
iiin, for the changes. 

123. ' lhe  completion of instruction of Native Soldier Surveyor s tudents  
from the Thonlason Civil Engineering College for a further two years course in 
surveying forms one of the  dutiesof this party. One man completed his course 
in September and has gone with Major W. J. Bythell, R. E., on frontier survev 
duty. T h e  second man who has been only one year under instruction will re- 
main a year lopger. In lieu of the man gone to the frontier a Naik of the  44th 
Gurkhas has ]omed the party for further instruction. These men are reported 
to have &own aptitude for the work and have learnt to use t h e  plane-table and 
clinometer. 

124. With reference to paragraph 125 of last year's report, wherein it is 
stated that this party rendered profcssional aid to the i imla  Municipaliry during 
the recess months in revision surveys, for the bringing up of maps t o  date, the 
President has conveyed his best thanks for t h e  excellent manner in which the 
revised map of Sinlla has been p:ep?red. 

125, T h e  country surveyed In SirmJr on the 4-inch scale is mostly ground 
rising to a height of 5,000 feet with bold features, covered ~ i t h  forest except 
where there are  habitations and cultivation. All this admitted of survey by  
interpolation and SO progress was quick. Besides this thert: were about 30 miles 
of ground surveyed which fell in low Siwilik hills, covered with miscellaneous 
forests. T h e  whole of the ground was divided into forest compartments, the 
surveying of which took up considerable time. 

T h e  2-inch work done in this s ta te  is mostly on the  watershed of t h e  Giri 
and Tons rivers, between 2,000 and 7,000 feet above sea level, most of which is 
under cultivation. 

I 26. T h e  large scale survey of the town of SBhan was also commenced, t h e  
necessary theodolite traverses have all been completed and set up, and some of 
the detail work on the scale of 48 inches to  the mile done. 

127. In Klilu proper, the work lay in the  Upper Beas valley right up the 
head waters of that river and included peaks up to 20,000 feet high. 111 this 
valley the scenery is exceedingly grand. In one par1 the  river pierces a line 
of cliffs 400 feet high and only a few feet apart,  races down with a deafening roar 
for three-quarters of a mile, emerging into a gentle fordable stream before unit- 
ing with the  tumultrious waters of the Beas Kand. Tlre natural limit of forest. 
growth in this country is 12,000 feet high. In this season's work there are 2 9  
glaciers ; the largest is two miles in breadth at  an altitude of r 7,000 feet. 

1z8. '1 he 2-inch work in the Native States of Mandi, Suket,  also of Bdghal 
and KahlJr of the Silnla Hill States, was commrnced about the end of Novem- 
ber This country lies between the S u ~ l t j  river and hills rising up to I,I,OOO 
feet. l ' h e  hills are well-wooded and the valleys cultivated and inhabited 
throughout. T h e  features in this ground arc, a s  a rule, intricate. 

1 2 9 .  111 ICAngra some of the work in the lower hills a t  the foot of the 
HirnAlayas, including the Beas v;\lley, gave a good deal of trouble olving to the 
difficulty of getling plane-tabha fixings by interpolation, the  chain having to be 
fr~el! used, which considerably retarded progress of work, T h e  ground a s  a 
rule consisted of lolv, flat hills covered w i ~ h  forest, with cultiva~ion here and there 
in the valleys, the streams t l~rough  which flow between precipitous ravines that 
necessitate long journeys when getting from one place to another. T h e  i n t r i -  
cate nature o f  the ground combined with much undergrowth added consider. 
ably to the labour of the surveyor. 

130. T h e  pro;>osed programme for this party for season 1897-98 consists of 
the contintlation of  4-inch topography in Klilu and I<lngra ; a snlall detach- 
ment will be employed 011 I-inch work in the hish ground in Klilu i n  anticipatiorl 
of the survry of LBhul. Topography on the 2 - ~ n c h  scale will also be carried on 
in Sukr t ,  the Simla Hill Stales and in Sirm6r ; the State  forests i n  the l a t t e r  
State  \\.ill br survevrd on the 4-inch scale as  heretofore. T h e  Punjab Govern. 
nient 1i;~ve asked for a special sllrvey of part of the Ghaggar river ; the sca le  
and the area are still under discussion. T h e  sllrvey of the town of [\'Ahan on the 
&inch scale will be c o n t i n ~ ~ e d .  T h e  above programme has been submitted t o  
the I'llnjab Government and may be liable to altrration. 

I 3 1.  I t  may be added that steady progress has been made with the dran.ing 
of the fair maps and forwarding of them for publization. Up t o  date I r sheets 

E a 
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of the  Sirrnrir and Patiela work and 3 sheets of K I n g r a  have been' sent during 
the year, and six others are approaching completion. 

132. T h e  season's work shows a good outturn and compares favourably 
with tha t  of previous season. 

133. T h e  Executive Officer cordially acknowledges the help received from 
H i s  Hlnhness o f  Sirrn~ir  and all D i s t ~ i c t  and Forest Officers during the  course 
of the operation. 

134. T h e  recess office of the partv \\.as inspected by t h e  Surveyor-Gt.neral 
in July and by the  Superintendest,  Trigoncrnetrical Surveys, during 8th June 
and t h e  following days.  Both these officers expressed their appreciat~on of the 
efficient s ta te  in \\ hich they found the  party.' 

FOREST SURVEYS. 

CENTRAL PROVINCES. 

No. 14 PARTY. 
155. T h e  party rernaincd under t h e  charge of  Mr. C. F. Ersltine through- 

out t h e  year. It took 
Peusonnel. t h e  field a t  Sihors, 

Mr. C. F. Erskine, Oflg. Deputy  Superintendent, 1st ~ r a d r ,  in charge. 
, ~ ~ ~ t i n g ,  Extra Assistant Superintendent. 6th grade. district Jubbulpore,on 
,, A. ~ a l l e r - s e n i o r  ,, 6th ,, 1st December 1896, 
,, B. it. Hughes ,  Sub-Assisthnt Superintendent. 1st M 

I, ,, and ,. and survey operations .. J.  0. GreiR, ,, 
,, hl. C. Peters, ,. rr , and ,, were generally corn- 

menced in the second 
Survryors nnd Srrb-S1tv7'oyovs, e lc .  week of December. 

Muharrmrnad Zakaria, Gurdutt S ingh ,  Icarimdad Khan, Ram Singh 
and  ~ ) ~ , t h e r ~  

By the  beginning 
of April tr97 the 

field work in district Darnoh was practically finished, but the sections working in 
districts BilAspur and Sambalpur remained out  till the end of April to complete 
the  work required to  be  done there. 

136. T h e  season's work consisted of the  following :- 
(a)  Completion of detail survey on the  scale of 4 inches= I mile in the 

Government forests o f  district D a ~ n o h  and commencement of 
this work in the Lormi reserve oI district Bilgspur. 

( 8 )  Triangulation in advance of topography in districts Bilespur and 
Sambalpur. 

( c )  Traversing with theodolite of forest boundaries and fire lines i n  
districts L)amc h, Bilispur and Sambalpur. 

(d) Classification of forest growth and soil of  all t h e  area surveyed in 
detail in districts Danloh and Bilispur. 

137. T h e  total area of ground topographically surveyed during the season 
is 622.7 square miles in district Danioh and 73 9 square miles in tlistrict IliIdspur, 
msking a total of 696.6 square miles. All the forest stlrvty work in district 
L)amoh has now been completed ; but in district Bilispur (tie detail survey 
\ \ as  only cornrne~~ced  this year, and much rcmains to  be done, Ilolr,. 
ever, has  been handed over to the Forest Survey Branch for completion. 
' I h e  work was rigorously tvstetl b!. the  Ellropean assistants t y  412 linear 
miles of check lines and h y  iv sit it  fixings, and was generally found to h;tve 
been carelully and accurately surveyed. l ' h e  Executive Officer also inspected 
;rnd tested the work of nearly all the  plane-tablers in district Damoh. The  
outturn of this year's topography exceeds that for last year by 46 square 
miles. T h e  reason of this excess is that the  ground in district Damoh was  
very easy for survey operations, and bore no restllnblance to the difficult and 

Mr. L.J. Pccock.  who was in charge or the par! . at the close of the year uuder rcport, spc.lks 
highly nf the wrvices of Me.=rg. Potter, kobrrt. and I. rldinl[. wko. 8 s  l~cadqo l  their detnchnlcnts, suprr~ircrl 
Ihe~r  ectablishmentr most e f i c~ent lv .  hlr. Potter'b du l~ t - s  b e ~ n g  at times arduous. a s  bwirlre suplrvlslng h ~ %  
delrchmenl, he held executive charge of the party for two shcri kcriods. Mcssrs. Gorman, IjigKie, 9114 
trench have > \ s o  done well. 

0 1  the subordinate establishment the Irnllowing sre specially mentioned:- 
Shah Kaairoddin, A s m a ~ u l l a h  Khan, Ram Saran, Gsrjrran Hai. Delbir fini, Ram Sirgh,  Nar6.v 

Vutt, md A a i r  Singh 
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hilly grcuncl of district Bet~il,  where the greater portion 'of Ihst year's topo- 
graphy was carried out. 

138. During the field season the boundaries of all the forest blocks sur- 
veyed in district Damoh were compared with t h e  settlement boundary t races 
received from the Deputy Commi;sioner, In \i.ho~n all disrrepanci . .~ were rrported. 

139. T h e  triangulation in district Bilispur was carried out in continuation 
of the same lvork done last year and covrred an area ol 666  squara: miles. But  
from the scattered n;lture of the forest blocks this comprises only about 2 4 0  
sq~la re  miles nf ground for actual ~opography.  T h e  triangulation in district 
Salnbalpur was based on the old triangulation of the East Coast Series. It  
anlounted to 1,104 square miles. 'I he forest blocks in this district are also verv 
I I I ~ C ~  scatteredl and hence t h e  above triangulation comprises only about 390 
square miles of forest area. 

140. I he total amount of traversing coni~ le ted  this season is a s  follows:- 
Linear t~iiles. 

District Darnoh . . .  1 0 . ‘ ~  

,, Bilaspnr . . . .  . 2 2 6 . 1  . . . . . . . .  ,. Sarnl~alp~ir 73 '2  . . . . . .  ,, BetGI (revision work) 1.2  

T h e  travrrsing in district Damoh was run over the boundaries of small 
rr;a/gtcsnvi patches mhich were found to exist in the heart of the Government 
jorrsts and which mere not traversed in the previous srason. 

141. Efforts were made this year to utilize thz data of traverses don: by 
Ncs. 1 3  and 9 Parties in districts BilPspur and Saaba lpur .  I t  was f o u ~ ~ d  from 
the oltl tr;~vcrse volumes pertaining to the n o ~ k  that most of tile boundaries 
comlnon to Government forests and :nalgusari land in the above two districts 
\,,#-re traversed by the survey parties in former years. 'I he old traverse stations 
were a ln~os t  all found standing in their positions, which was a matter of 
considerabl~ importance, and on which th- success of the  work entirel!. 
dependtd. This  party had only to connect the old trTverses to the neighbouring 
trigor.ometrical points in order to bring the co-ordinates of the traverses to  
 he present origin of survey. Independent traversing of forest boundaries in these 
t\vo districts has  only been carried out by this party, where the  boulitlaries were 
not previously ~raversed. 

142 T h e  final results of the computations of all the triangulation and 
traversing done by this party in districts Bildspur and Sambalpur this year are 
being handed over to tile Forest Survey Branch to be utilized by th:m \\.lien they 
carry out the detail survey ot the  ground. 

143. T h e  classificatian of forest growth and sail of all t h e  area s~~r,:eyed i n  
detail \\.as carried out in tne field on separate skeleton traces by the zur\.eyors ; 
the fair maps  lier re of have bcen prepared in the recess and supplied in original to 
the foiest oficers concerned. 

144. T h e  heal111 uf the party during the  season under rrrport may be said to  
hare  remained exceptionally good on the \\.hole. T h e  country in di>trict Danloh, 
\\here the bulk of the establishment worked this season, proved to be 1he most 
s a l ~ ~ t r i o u s  this parly has ever had to survey in the Centrill Ptn\.inces during 
the past ten years T h e  squads a t  work in district Billspul. ;~l.;o kt*pt good 
health generally. But the small detachment working in clistr~ct S ~ i i i b a l ~ ~ ~  
suffered greatly from malarious fever, a s  the climate 01 that distl.ict is ~ ~ c ~ r ~ ~ i ~ ~ ~ -  

ly unhealthy, 
145. I he fair mapping of  the season's topography, con.;islii~< of  58 

standard sized sections of sheets Nos. 63, 64 ,  65, 66, 83,84, 85, and 8 6  i n  district 
Damoh and slieet No. 180 in district Billispur \\fill be completed before the party 
goes down to the field. 

146. Considerable progress has been made during this year in clearing off 
the arrears of the general reports of the past ten years1 \\fork of this party i n  the 
Central Provinces In conformity with the latest orders issued last year on the 
subject 29 triangulation charts pertaining to the wurk in districts Hoshangdb5d, 
Betlil, NimAr and L)amoh have been drawn, and list of poil~ts shewn on those 
charts ntitll their co-srdinates and heights have been prepared. I t  is hoped t l )ere  
\ \ i l l  be no arrears under this head by the time the p;lrty closes recess ofice. 

147. T h e  co-ordinates o f  all the forest b o ~ ~ n t l a r ~  pillars esprcially required 
by the Forest Department for record in their office have bren finally conipleted. 



3 O  PART 11. 

T h e  above data for district HoshangAbid were out of hand last year ; arid those 
pertaining t o  districts fiimAr, Betlil and Danioh have been completed tllis year 
and  despatched to t h e  Forest Officers concerned ; and it is satisfactory to note 
there are  no arrears of this work. 

I 48. 'I'hree srpoys were sent  to  this party in December 1896 for survey train- 
ing. In llie beginning of the  field sedson they \ \ere  put through a course of plane- 
tabling on the 4-inch scale, and subsequently were employed on independent work, 
By the end of Marcli they completed the boarc'e given t o  them. Their \no& 
on bring tested was found to have been carefully and accurately performed. 
I n  April they weie given some les-ons in the use of the theodolite, and each 
did a small piece of traverse which was c o ~ l ~ p u t e d  out,  and they were made to 
plot their work from t h e  co-ordinates supplied t o  them. They  were also taught 
the use of the scales and other survey instruments generally employed in a 
topographical party. T h e y  returned to their regiments on  I r th  April 1897. 

149 T h e  cost rates lor each  description of work for  he current survey 
year a re  a s  follows :- 

Triangulation R 7 4 per square mile against R 6 8 l ~ s t  year. 
To1,ography ,, 70 5 . . - 11 11 8 1.3 ,, 
Traversing ,, 17 7 per linear mile ,, 1 1  ' 3 9  ,I 

150. T h e  increase in the cost rate  o f  traversing this year is due to  the fact  
that  a good deal of the men's time was lost in constantly marching from 
one place to  ano th t r  in order to  connect the old traverse work of Nos. g and 13 
Parties in districts BilPspur and Sambalpur to the  trigono~netrical points. 
Besides, corrections had to be applied to all the  old computations of the above 
parties t o  reduce the co-ordinates to the new survey origin. ?'his necessitated ;1 
great deal of office wcrk without any corresponding increase in the field work on 
~ h i c h  the  cost  rates have been calculated. 

1 5 I .  Under orders of the  Government of India this party has been trans. 
ferred from the Central Provinces to the 1.ushai Hills to  carry out a topo- 
graphical survey on the  scale of I inch= I mile. In the coming field season 
triangulation w~ll be ~lndertaken in t h e  North Lushai Hdlls and almost all the 
hands will be employed on this work. But it is proposed to compute out the 
results of part of the triangulation during t h e  field season t o  enable the  detail 
survcy work to be comnienced. Efforts will be made to complete a s  much 
topogr.\phy a s  possible by the end of t h e  field season.* 

BOMBAY PRESIDENCY. 

~ 5 2 .  Major W. J. Bythell, R.E., held charge of this party throughout the 
year, \vith two intermissions ; 

P e r s o ~ r ~ ~ o l .  the first from the 1st October 
hlajor \\'. J. B>thell, R.E., Deputy Superinlendent, 1st grade, 

in cll;~rge. . to  a n d  November 1896, when 
XIr. C .  E. l.apsvll. Extra Assistant Superintendent, 3rd grade. he was on priv~lege leave and 
,, S .  F. N~,rman,  ,, 
,, C. A .  Norman, ,, 

Oth the next from [he 7th Septem- 
6th 9, ber to the end of the season, 

S. r ocvnrs nrrd sub-~urae jors .  when he was dtputed on service 
C;r pal \ ishnc~ (np to 3rth lolre). G .  R.  Uhopatkar, R. V. Joshi, lvith the Ailohmand Field Force 

Govind Cnpal, N. V. Bhopatkar, and 39 otkers. a s  Survey Oficer ; during both 
of these periods Mr. C. E. Tapceii held charge. 

153. 'I he party continued the survey ot forest areas in the three circles of 
the Romba y Pr t s id~ ,ncy ,  the season's operations comprising :- 

( I )  /11 fhe  Norllrerlr Circle.-Advance triangulation in the MBndvi Idlukn, 
Surat district. Detail surrey on the 8-inch scale of the teak reserves in the 
Mihim trflrikn, Th5na district. 

'Mr. Erskine reports ver favourably 01 all his assistants. The following members of the native 
ctablishment are also commendel :- 

RamSingh, Mahadeo Daji. Satya Charan Ghosal. Abdul Hu (I), Abbas Ali, Sita Ram, A h y  
Abmad ( I ) .  Ali Hasan Khar,  Bnijnath. Anwar Ali, Muhammad Aziz,  la) Ahrnad (2) .  blahabir, Mohendro 
Narh Hoze, and S)ed Razi Hasan. Special mention iq made of the acrvices ol the head writer, Syed 
Z ~ l l e  Hasnain. 
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(2) In the Central Circle.-Completion of detail survey of ordinary forest 
rrserves on the ,+-inch scale in the BhimthPdi and Purandhar tlilukns, Poona 
district ; detail survey on the 8-inch sc,lle of teak reserves and on the  4-inch 
scale of ordinary forest reserves in the Akola fdluka, Ahmednagar district ; 
detail survey of bdbul reserves on the 16-inch scale in the NevPsa an d RBhuri 
tdlukas, Ahmednagar d~s t r ic t  ; supplementary triangulation in the Akola tdluka 
of  he ~ h m e d n a ~ a r  district. 

(3) /n the Sorcthern Ciycfe.-Advance triangulation in the  Roha ldluka, 
Kolhba District. Advance triangulation and traversing in the Kumta,  Sirsi, 
SiddQpur and Honlvar Id~'urias, North KQnara district ; derail survey on the 4-inch 
scale in portions of the KQrwPr, Ankola, Kumta and Sirsi tcilukas and portions of 
small areas left unsurveyed in the YellApur fdlukas, North KPnara district. In 
addition to which it mas found necessary to  add certain boundaries, etc., to  work 

done, when the surveyors were unprovided with village maps in the 
Alibig tdlula  of the Koliba district. 

154. T h e  party left its recess quarters ill Poona about the I 5th November 
and closed field operations between the end of May and loth June, when it 
returned to Poona. 

155. The  aggregate outturn'for each description of survey for the past and 
preceding field season is shown in the following statement :- 

1 I 895-96. 1 1896-97. 

These figures show a considerable increase in the triangulation for both the 
4-inch and &inch work, of which 880 square miles were in North KBnara. A small 
area still remains for traversing in that district. Less traversing was done in 
I<Pnara during the last season, a s  on!y ?ne man was emplsyed against two that 
were on that work in 1Rg5 96. For a similar reason the outturn of topography on 
the 4-inch scale is less, as only one camp under Mr, Tapsell worked in Kgnara 
throughout the season, whereas in 1895-96 Mr. C. Norman's detachment of 
surveyors \rVas sent to help in the detail survey during the  months of March, April 
and May : this latter detachment was to  a great extent employed on the 8-inch and 
16-inch scale this year, with the result that there is an increase in the outturn on 
those scales. 

156. The  dt tails of the outturn of work done during 1 8 9 6 - ~ 7  are as 
follows :- 

I.-Zn the Northern Circle. 
Square rn~les. 

Triangulation, bldndvi In'lrlkn, Surat district , . . 141.0 
1 raversinq, d~t to ditto . . , , 10.0 
Topography, MShim ta'luka, Thlna district . , . , 5 1  7 

DESCRIYTION OP SURVEY. 

Triangulation . . • . 
Traversing , . . 
Topography . . . . 

2 . - l n  the Cet~tral Circle. 
Triangulation, Ahniednagar district , , . . , 161.0 
Topogral)hy, ditto ditto , . 4-inch scale . 117.8 

Ditto, ditto dirto . . 8-inch ,, , 961 
Lhtto, ditto ditto . . 16-inch ,, . 32.9 
Ditto, Poona district . , . 4-inch ,, , 16.7 
Ditto, ditto . , . 8-inch ,, , 5.6 

-- 

... 
344 ... 234 ... 
829 108 33 

,- 

3.-fn t h e  Southern Circle. 
Triangrrlation, Koldha district . . . , , . 194.0 

Ditro, KSnaraditto . . , . , , 8 8 0 . 0  
Traversing, ditto ditto , , , . . . 234.0 
Topography, ditto ditto . . , . , , 387.5 
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157 .  T h e  d e ~ a i l  survey was chr?clted by 146.7 l i n ~ a r  miles of check lines, 
a s  well a s  by tn situ fixings whilst the  worlc \\.a; in progress. 

158. l ' h e  cost rates p-r square milt., a s  cornpar=d wilh those of 1 8 9 ~ 9 5  alld 
1 8 9 5 - ~ 6 ,  are  shown in the folIo\vin~ table :- 

T h e  increase in the cost rales of the  t r ian~ulat ion of the 4-inch scale was 
due to the [act of European axency being employed on it. T h e  S u r v ~ y o r - G e l , ~ -  
ral on the occasion ~ , f  his late inspection of the ofice has comrncnted on this and 
given instructions tha:, whenever possible, native agency is to be employed. ?. 1 he cost rates  of traver:iny have been considerably r ~ d u c r d o w i n ~  togreater 
experirnce having been acquirrd by the surverors in that blxnch of the work. 

1 he above table sho\\.s an increase in the cost rates ior topography over 
1895-96, but compdrt s fa\.ourably with those for 1894.95 and previous years, with 
the excrp~ion  uf the 16 inch scale;  the onlv apparent reason for this being the 
employment ol very +low and i ,~exptf i tnced hands throughout the Feasoli on 
thdt class of survey which was unavoidable, a; the more r x p ~ r i e ~ l c ~  d surveyors 
were needed for the +-inch and 8-inch scales where thc l l i l l y  n a t ~ r e  ot the coun- 
try necessitated their t m p l o ~ r n e n t ,  liegarding the  4-inch and 8-iuch scales, it i s  
to  be noted that  the cost rates for 1895-96 had react,ed a 111inin1um in consequence 
ol ilre cost for s~~pervis ion being ttduced by a very ro~lsiderable amount due to  
the  ther~  S u p e r i ~ t t n d e n t ,  Lieutenant.Colonel J .  R. Hobday, being comprlled, 
through ill health, to g o  on  furlough and Mr. 'Tapsell acting for him, in  addition 
t o  l ~ i s  orvn duties. 

I 59. During t h e  recess the  fair  napping and coniputations of the season's 
work have beer) co~npleted,  nith the exception of some of tile co~nputations, 
the  results of which \sill not be rtquired for i ~ ~ ~ r n e d i a t e  use. In t l ~ e  Northern 
Circle, 18 sc,ctions on the  8-inch scale in h l l l ~ i m  triltrkn, Th5na district, have 
bee11 drau n. 

I n  the C c n ~ r a l  Circle, 3 ,  sections on the 8-inch scale in Altola l i l u k n ,  
Ahmednagar t l i i~r ict ,  and 27 sections on the 16-inch scale (6.ibrrl reserves) in 
t h t  A h ~ ~ l e d n ~ y a r  district have been drawn. 

I n  the Southrrn Circle 25 sections have been drawn and thearrears brought 
up in the KSnar ;~  district. ' I  \velve sections of the I<olAba district, scale b"=l 
ni~le ,  have also b r c : ~ ~  prepared lor publication. 

160. The  hc;llth ot the party was good throu.ghout the season in the Nolth- 
ern and  Central Circles. but in the Kinara  district there was much fever and 
dysentt ry, especi;illy during the  ~ n o n t h s  of A p r ~ l  and Ma!, due chiefly to the 
want of wdter, the wells, pools and springs having in a great measure run dry. 

161. T h e  prograllllne for the ensuing fcld season is a s  lollows :- 
Northern Crtc1e.-Advance triangulation in DAhinu friluka, sheet No. 135- 

Completion of H-inch detail in M l h i ~ n  rrll~tka in sheets Nos. 1 - 5  and 1.36. 
Cent ra l  Ctrtlc.-Advance triangulation in Igatpuri and detail survey on 

&inch scale in the same t d l n k o .  ' Continuation of derail survey on 16-inch scale 
oI bdbirl rese1,ves along the banks of the Csdivari .  
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Snli hcrrl Circle.-Advance triangulation in the Mingaon and Mahid  
fdlukns,  IZolBba district, in sheets Nos. 168 and 290. rraversi ~g in Sirsi tdltr $ 1 1 ,  

North Icinara district, in sheet No 280. Co~nmencernent of d-inch d e t a ~ l  in 
Roha tdi , tkn,  Koliba district, in sheet No. 167. Continuation of 4-inch dztarl 
in Sirsi ta'luka, Norlh Kinara  district, in sheet No. 280. 

162, T h e  recess office of the party was inspected by the S~r;reyor-Ge11er;ll 
a t  Poona in S-ptember, who was thoroughly satisfi-d with the s tate  of effictency 
in which he found the party.* 

MADRAS P R E S I D E N C Y .  

No. g PARTY. 

163. This party was transferred from the Central Provinces to form a 
Pcvsoirncl. sezond Madras Fore;t 

hlr. E. J lack-on Officiating Sup.rinte~;dcnt, 1st glade, in  charge p ~ r t y .  It commenced 
Up 10 Z 1 4 t  Jllly 1897. 

Captain H A.  L)enliolm Frastr, R.E., Deputy Superintendent, 1st operatinns on the 4 - i n ~ h  
crade, in rharge from zznd luly ~ r g - .  , scale on the Pachai~nalai 

hlr. H. Do\\(n?an, Extra Asbistal~t  uperlntendent, 2nd grade, to 
- 0 t h  Apri l  1897. 

range in the Trichinopoly 
h l r .  A G .  M'!alt. s 2nd grade, from dihtrict and remained i n  

8th November 1S96. 
hlr .  W. C. G, Barclcley, ,, 6th grade 

charge of Mr. B. J .  Jack- 
hlr. P. A.  Peters. 615 grade, died Son UP to 2 1st July 1857 

on 20th March 1e97. after wliich Captain Fraser 
h l r .  C .  George. 61 h grade. 
hlr. J. Donaghey, Sub Assistant Superinttndent, 3rd grade. held chnrge of it. 

Slcvveyors and sub-Saraeyors.  T h e  triangul  tio on \\.as 
Rapu  Jadu and 36 others. entrusted to Mr. Barcltley, 
who left Calcutta eirlv in Septeniber. b l r .  bowman was put in charge of the 
traverse work and left toe  Ceiitral P r o v i ~ ~ c e s  about the same time. : Ile rest ot 
the party excepting u few nien who were employed in tlre Central Provinces to 
the end of December, left Icamptee for rrichinopoly about the end of Octobe..  
Mr. George and afterwards Mr. Wyatt a s  \\,ell \ \ere  placed in charge of detail 
cections. 

164, T h e  detnil work could not be commenced till the values of the triangu- 
lated and traversed stations had been coniputed in the field, and an attempt wa; 
m;tde to train the native surveyors in plane-table work during the enforced period 
of idleness, but with indifferent success, a s  they had never used a plane table 
before. Many serious difficulties were encountered a t  first and ve1.y great trou- 
ble was experienced in obtaining local khl~la'sis. All those first entertained a t  
Trichinopo\y absconded when nioved cff to the scenc of oper;ttions, and, owing 
to the evil r t p u t ~ r i o n  of the Pachai~r~alai  Range, the olen !;ubsequently recruiter1 
i n  the vicinity could not be persuaderl to sleep on the hills for fear of fever a n ~ l  
returt?ed to 'tlteir hornes at' the loot of the hills every evening. Much valuable 
time \\.as thus lost and progress was also gre.~tly retarded by he;lvy rain and 
dense mists up to the middle of December. Practically n o  d e t ~ ~ i l  wofik \ \ a s  
completed before the end of Decerllber, and, thottgh a f te r  this date matters itn- 
proved somewhat, the inexperience oI the native surveyors in  detail work pre- 
ventpd any but the slowest progress being tilade. Much assistance was given 
I,v the temporary transfer of two expericnczd surveyors from No .  19 Party 
(M;~dr; ls  Furests) a s  the effective native staff was very much too small com- 
pared with tlic number of European assistants attached to the party. A I<~rgc  
~lunibrr  of the sub surveyors turned out very little, and in sonie cases absolutely 
no work at  all t h r o ~ t ~ h o u t  the season. 

165. Flane-tabling nras carried on in the Trichinopoly dis~rict  until the mid- 
dle of April, whilst prep Lratory wet-I< was commenced in the Coitnb:~tore dijtrict 
in Febru;~ry and nr;ls colitintled till early in August with a v ies  to gii ing the 
delail 5urveyors a f.~ir start next year. 

The area tri,~ngulaled in Tric.hinopolv district is 2 5 0  square miles of which 
the computations \\.ere done in t h e  held. About I ,zoo squkL1.e miles \szs also parti- 
ally completed in the Norlh Coitnbatore district, \\.hicli \\ . i l l  however require sup- 

.\lessrs. Tapsell. S .  Norman a n d  C .  Norman have carried on their duties salislnctorilv, .while, as regards 
the Native establislimenl, the  o h c r r  in charge reporls that, a ~ t h  one or t\\*o e rccy~ionr ,  the s ~ b - s u r v e y o r s  
wnrlced \\,ell t l ~ r o ~ ~ g l ~ u u t  the field sehson. Surveyor Joshi carried out some very good t r i a ~ i g u l a t i ~ ~ n .  Tlie 
party lost the :er\,lccs of t \ v o  of the brst 5ub-surveyors, vis., Vlrapn Pirilji aild Raghuna th  Naragzn, from 
dcaill, and o l  survc)or  Gopsi i s h ~ i u ,  \vliu retired on  pension altrr  t l i~ r ty  gchrs' appro\.ca service. 

F 
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p\ementing before it  can be considered complete. T h e  traverse work euecu+ed 
I n  TrichinopoIy consisted of 244 linear miles, most of which was computed in  the 
field and 280 linear miles have been traversed in the Coimbatore district. 

166. T h e  outturn of topography consists o f  120.6 square miles on the 4-inch 
in  the Trichinopol!l district, where the whole of t h e  work allotted t o  this 

party was completed. No other detail work was commenced, and the s ~ n a I l ~ ~ ~ ~  
,,f the outturn is due to causes previously mentioned. 

]67, Apart from the  difficulties in procuring. local labour, t h e  country present- 
e j  no special difficulties to the surveyor, but the  climate proved hot and malari- 

and appeared t o  have a very enervating effect on the  surveyors, all of who", 
\\!ere natives of Northern India. 

168. T h e  work was tejted principally by fixings in silu supplemented by 
test lines with the chain wheie the nature of  the country perrnittel of use being 
nlade of this method. T h e  detail \\,as found accurate, but the  contouring is very 
defective owing to the inexperience of the surveyors. 

169. T h e  health of the  party was not good and much fever pl.evailed and 
caused the death of 8 or g khalbsis.  Mr. Peters became seriously i l l  and had 
to be sent to  Bangalore on leave, before the expiration of which h e  died. 

170 .  During the recess the computations were proceeded with and consi. 
derab\e progress was made, but some of them cannot be finally co~npleled till 
supplenlentary observations ha\.e been take11 next season. 

T h e  mapping af the Piichairr~alai Forejts has been completed and will shortly 
be sent to Calcutla for publication : a s  there were no exper~enced draughtsinen in 
the party, assistance in this respe~.t Was asked for a n J  obtained from No. 19 I'arty. 

1 7 1 .  T h e  cost rate amounts to  R349-8-6  per square mile. I t  must be con. 
fidered an altogether abnormal rate for the follo\ving relsons :- 

( I )  T h e  native establishment hiid not been t r a i ~ e d  in the duties required 
from them, and much eKpense was incurred in attempting to train 
them in the field, an attempt which in many cases failed entirely. 

(2) No preparatory work had been executed. in advance and a large pro- 
portion of the  e~t~tbl ishrnent  had therefore t o  remain idle in 
camp for many days, a s  work could not be provided for them. 

( 3 )  T h e  rxpense of moving tbe party hy rail from the C e n ~ r a l  Provinces 
was very heavy and a large 011tl;ly had to be incurred in provid- 
ing tents for the menial establishment. 

(4) A large number of up-country khalri\is had to be emp!o).ed and I ~ I .  

rail charges on this account are nrcessarily heajy. All these 
defects will, it is hoped, he remedied ncsxt year. Under any cir- 
cumstances the first year in new coi~ntry,  even nhen all hand; 
are  experienced, must necessarily sliow a high cost rate, and in 
this case the rxpendit.~re was immensrly incrrased, a s  the natives 
were all untrained to topographic;tl work, allnost all of them having 
been engaged and trained for traverse purposes only in the Crn!ral 
Provinces, where the party has been \\torking for so  many years. 

1 7 2  T h e  party \\.as inspected in  the field bv  he Deputy Surveyor-General 
at the end of Llecen~ber 1896;  and in August 1897, nhen  in recess quarters a t  
Rangalore, it was also inspected by the Surveyor-General in Srptember. It  was 
decided to effect a n  a n ~ a l g a m a ~ i o n  with 7:o 19  Party, and this a-as carried out 
from 1st September 1897 and mil l  undot~btt.dly be the nieans of effecting great 
economy 4 redis~ribuiion of the conlbi~;ed es~abl i sh~nents  into detail cd111ps 
for the different districts has been carried out and steps have b(3en taken to train 
1 2  or 15 apprentices with the view of adding another detail section to the com- 
b n e d  parties a s  soon as  possible. T h e  details of the revised progralnme lor the 
combined parties are given i n   he report of No. 1 9  Party, n h i c i ~  will  be foqnd a t  
page 36,' 

'The officer in  char e at the rcqursl of hlr. l a c k s m ~  repor[= verv favnurabl~.  07 the \r,ork of Mr. C .  
Ge-rge and speaks well J t h e  zeal shoa,,, bv Mr. .l)on>g-hry. who  ha; no, been I o I , ~  in  r l~e  1)cpnrtmrnt .  
bt i s  nrcrssary lo me~. t ion tha t  Xlr. Rarckley fallen signally to c?rry < l o r  his orders, and has been a swlrce o{ 
f r e q u ~ n t  trouble lo t t e  Exrcul i \e  Officer. 01 the nat ive  rsrablishment, quh-Surveyor Hilall~dclin I S  dcs<,rv- 
inr of cpecial menlion lor exemplar! behaviour and consistently good work  undr r  I r v ing  circl~mslances. 
Cornpuler Lall h lohun  is a most rel;at,le m a n  with a thoror~gh knowlrdi-e nl  his d~itie: I and m e n t i m  must 
also be made of the \\'ri~er. Tara Prasanna Rot., who has iirver Iailrrl I; do liis work ~atisfnctorily. 

The rraiority of thc  su!*sr~rvcvors lailed to.do cond work, ac alrrad! explained i n  the reporl, and manp 
ot them have been discharged or t ansferred to Revcnue parlics. 
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FOREST S U K V E Y S .  

M A D R A S  P R E S I D E N C Y .  

No. 19 PARTY. 

173. The party continued the sur,ey on the 4-in 
Person~rtl. 

Captain H A. Det:hulm Yraser, R. F., Deputy Superintendent, and 
in charge from ~ 3 r d  April 1897. 

Gpt:nin C. H. D. R ~ d e r .  R. E., Deputy Superintendent, 2nd grade, 
in chsrge up to 17111 hlarch 1897. 

1.ieulennnt A. H. B. Hume. R. E., Assistant Superintendent, 2nd 
grade, in charge from 18th March to zznd April 1897. 

Mr. C. F. H a  -er, P.xtra Assistant Superinlendent, 3rd grade. 
,, h u g h  Todd, I, ,t ill11 9 1  

,, Rubrrt I'odd, ,, ,. 
,, tl. S. kvilsnn, Sub-Assisllnt 
,, kl. J Sheehan, ,, ,, ,, zed., 
., C J .  \'eale. ,, 3rd ,, 

Surveyors Slier Shah, Raghava Ayen  ar, Tiru\enbetsami, Balaji 
Dhondiba, Govind Rnju, and ny Sub.~urve)-or~,~tc: 

ch scale of forest reserves 
in the Salem, North Arcot 
and Kurnool districts ancl 
remained in charge of 
Captain Ryder during the 
whole of the field season. 
Lieutenant Hume helcl 
charge from 18th March 
to zznd April and Capt;~in 
Denholm Fraser frorn 
23rd April for the remsin- 
der of tlie ycar under 
report. 

174. The  party was divided into four s e c ~ i o ~ ~ s  a s  follows :-No. 1 ,  under 
Mr. K, Todd, continued the  triangulation of the Nallamalai hills, Kurnool 
district, and completed the triangulation o f  the South Arcot district ; No. 2, 

under Mr. Hamer, was employed on the detail survey in the Salem district ; No. 3, 
under the p-rsonal supervision of Captain Ryder, completed the topography of 
tile reserves in North Atcot ;  and NO. 4. under Mr. Hugh I'odd, co~nmenoeJ  the 
detail survey of the Nallamalai reserves, I<urnool district. 

175. T h e  fieldseason com~nenced a s  usual in th:: first week of September 
and closed early in March. 

176. T h e  area triangulated amounts to 500square miles in South r\rcot an:! 
500 square miles in the I<urnool district ; the smallness of the outturn is due 
partly to the difficult nature of the country in I<urnool and partly to  the plr t i ,~l  
breakdown of Mr. R. Todd's health. S ~ v e ~ l  hundred and ttventy-eight miles cf 
trdvrrsing were executed, o f  which 602 miles wcre run along foi.est boundaries 
alld the remaining 126 miles were along roads, etc., for the purpose of giving 
additional poiilts for detail surveyors. 'I'he area surveyed in detail aenounts to 
1 , 0 2 7  squat-e miles, being 62 miles more than last year, a result due p . ~ r ~ l y  to  
the  increased efficiency of the native establishllletit and p ~ r t l y  to the a b s ~ n c e  of 
sickness and the favourable nature of the season. 

177. 111 the Salem district the country surveyed presented no speci;~I 
difficulties; the work was located chiefly in the Hos6r and Dhar~napuri tnlitas. I:) 
North Arcot, also, the country was ~lioderately easy, but considerable difficultv 
was experienced in locating p l ~ c e s  named in tlie Government notifications 
owing to the scarcity of  reliable local guides. T h e  wholt: of the work lay in the  
Cllendragiri raruk and included the site ol the famous Tirupati temple, 

T h e  locality surveyed in ICurnool consists of the southern portion of the 
Nallarnalai range in the Sirvel tncuk. The  country is very d~fficult from a sur- 
veyor's point of view and has a bad reputation amongst the  nk~tives on account 
of nlalaria and dangerous mild beasts, which, in spite of the prevalence o f  great 
scarcity in the district, made it very difficult to obtain local labour. 

I 78. The  worlc was tested plincipally by in silu fixings and also where the 
ground permitted of it by test lines run w ~ t h  a chain. 'The accuracy of t!:e work 
was very satisfactory on the whoie. 

179. T h e  health o f  the party was wonderfully good, considering the mal.1- 
rious nature of the localities i l l  ml~icli operations were conducted. rhere were 
no deaths amongst the native establishnient. 

180. Duri~lg the recess all the cornputations were completecl with the 
exception of a b ~ t  loo ~niles of traverse work which will be c o ~ ~ l p u t e d  during 
next field season. The  fair mapping is comprised in 30 sheets, the wl~ole  of 
which have bren co~npleted. Ol t l ~ e s e  16 have been desp~tc l ied  to Calcutta for 
public:atinn and tlie remainder have bee11 Iicl(i over pending the settlement 
or certain s ~ n ~ ~ l l  corrections and o~nissions. They will be corrected ill  the field 
and despatched to Calcutta before tlie end of the year. There are therefore no 
arrears of mapping. 

181. T h e  cost rate for the past year is 882-12-8  per square mile a s  agaioi t  
R6j -14-4  last season, showing an increase of R 1 6 - 1 4 - ~  per s q u ~ r e  mile. This 
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increase is chiefly due to  the following causes :-(I) extra cost of operations 
in Kurnool district, where the establishment o f  menia!s.had to be increased 
Inore than 30 per cent., compensation for dearness of provlslons had to be given, 
hs \\.ell a s  extra travelling allowance; (2) the  posting of Lieutenant Hume and 
hlr. Veale to the party with a view to their being trained; and (3) t h e  increased 
cost of the triangulation operations in Kurnool. 

182. T h e  recess oflice of the party in Bangalore was opened on the 8th 
March. T h e  party was inspected by t h e  Deputy Surveyor-General In August, and 
by the Surveyor-General in September. 

1 8 3  Under orders from the Surveyor-General, the  amalgamation of Nos. 9 
and 19 Parties into one double party under a single executive officer took place 
on the  1st September 1897. T h e  programme for the  combined parties a s  
approved by the Board of Revenue, Madras, is a s  follows : --- ,  

Three sections will be elnploved on triangulation ; one to continue \ilork in 
the Nallamalai hills, I<urnool d i s t ~ i c t  ; another to  commence the tri.lngulalion o f  
the north of the  Cuddapah district ; and the third to  complete the triangulation 
of North Coimbatore. - 

Traversing will be continued in Kurnool and North Coimbatore and com- 
menced in C u d d a ~ a h  and acertain amount will also be done In Salem and South 
Arcot districts. 

Three detail camps rrill be employed : the fir5t will complete the remaining 
work in Salem and possibly execute a small portion in the  South Arcot district 
adjoining; the second will conti~lue the tilork in the  Kurnool district ; and the 
third will  commence operations in the B h a v d ~ ~ i  fnlzrk, North Coimbatore district. 

In addition, a training camp fc r  a p p r e n t i : ~  sub-surveyors will be estdbltshed 
in  the Salem district.* 

LOWER BURMA. 

No. 20 PARI Y. 

184. This  party continued under the  charge of Captain Gordon until 

Personnel .  
12th May 1897, when he 

Captain P. J. Cordon, I.S.C., Officiating Deputy Superintendent, made over charge to 
1st grade, in charge. Lieutenant Hare. I ts  pro- 

I.ieut. H. J. Hare, R. E.. AssisIan1 Superintendent. 1st grade. gramme consisted of- 
Rlr. W. A. Wilson, Extra Assis~anc Slrperintendent, 1st ,, .. A. E w ~ n g ,  Sub ,, .I 1st ,, ( I )  Traverse survey in .. H. A .  Chanier, ,, 99 and ., .. C. A .  O' lhne l  ,. ad\.ancc of detail 

3rd .P 

36 Surveyors, Sub.Surveyors, etc,, I Writer, a Huspital Assistants. survey of forrsts in 
the Shwegsin and 

Pegu forest dir~isions. 
(2) T h e  detail survey on the  4-inch scale of forest reserves in the  

Shwegyin and Pegu forest divisions, and on the 2-iuch scale of un- 
reserved forests in the Toungoo district. 

185. T h e  party left recess quarters in Bangalpre in the middle of November 
1896 and commenced field work during the first week in December. T h e  return 
10  recess quarters was made by the first week in June 1897. Expelience shows 
that December as  a rule is too early to commence work in these lorests and most 
of  the sejrere cases of sicknrss occur in this month ; but the field season is 
already a short one, the heavy rains generally setting in by the middle of May.  

186. The outturn for the season is a s  follows :- 
Travertin~ . . , . 512 sqllare mile*. 
Tl ,pcgrapl ls ,  4.inch . . . 395 ,, )I 

,, 2- inch  . . . 106 ,, 1 )  

KO trianpr~lation was carried out this y-ar, the existing G. T. stations being 
considered suflic-ient t o  check the traverses. T h e  traverse work was conducted 
b y  hlr. Wilson and again shows a n  improvement in quantity and quality considrr- 
ing his reduc ed staff. T h e  angular measurements were checked by 146 sun 
az~nluths giving good results. 

'The officer in charge has much pleesl~re in  reporting lavournblr on r5c work ol Me8s.s. Hamer atid 
Hugh Todd a h n  have s h o u n  ron?lanl  rral a r d  ab i l~ t )  in  the exrcu~i<;n cJ thetr dt~ties.  

The surrte!.ors and sub-Surveyoo have worked \ r d l  througllouc. \vith the e~cep t ion  of apprentice Sub- 
Surveyore, Baliram Jadu and Singeravelu hludal~ar. 
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187. T h e  principal portion of the detail work in the Shwegyin forest divi- 
sion was under Mr. Ening. Mr. Charrier and Mr. O'Donel were employed on 
4-inch work, the former also t t s t ing  some plane tables late in the season. T h e  
work was s y s t r ~ n a t i c a l l ~  tested both by the officer in cllarge and assistants. 

188. T h e  outturn of 4-inch work shows a satisfactory increase on former 
years, although the co!irltry was more broktn and the  jungle to some extent worse 
than in p:evious seasons. 

T h e  cost rate calculated 2s in former yrars  sllo~vs a small increase, though 
in reality the work is again cheaprr. This  is partly explained by the share of 
supervision, etc., that  formerly was talcen by the triangulation falling this year 
on the detail work ; and partly by the extra cost of an Assistant Superintendent 
and a probationary Sub-Assistant Superintendent attached t o  the party, more for 
the purposes of training than because they mere actually required, T h e  total 
cost of the party lor the year is practically  he same a s  last yrar ,  but the out- 
turn of finished survey sho\vs a consideri~ble increase. T h e  cost of the  work 
should continue to decrease, especially a s  the most difficult parts of the country . . 

have now been completed. 
189. The  ccuntry was much the same a s  described in former years, except 

that the work lay \\.holly in the hills, and the jungle for about roo square miles 
- - 

was worse than a n y  y r i  experienced. . . 
190. Ille health of the party this season was again bad, t h e  deaths being 

one sub-zurveyor, four khalh i s  and one int~rpreter .  Severe sickness generally 
shows itself in January and few, ~ I a n y ,  of the party escaped during the First month 
o-f their return to  It~dia. 

Tigers and elephants were a source of much trouble, the  men being 
badly scared by them at  times. Fortunately no dea ths  occurred from this cause, 
though a Rltolrfsi was scized and calried out of a hut a t  night. I t  is supposed 
that his escape with nothing worse than a severe bite was due to the tiger 
stepping back into the camp fire. l 'wenty guns were obtained from the Local 
Gov<rr,~nent and issued to the surveyors workirlg i n  the worst parts ; they were 
of great assistance in giving the men confidence. 

191 .  No suppl~es were available in the country where the  surveyors were 
working with the exception of a little rice froin Karen villages. T h e  usual 
arrangelrlents were made by means of depbts for feeding the inen, and though t h e  
difficulties were great the supplips were successfully kept up. 

192. During the recess all the  co~nputations and 4-inch fair mapping were 
brought up to date  and thirteen ,+-inch sheets were submitted for publication. 
Considerable progress was also made with the charts and general report of the 
party's work. 

193 T h e  programme for next season comprises :- 
( I )  T h e  detail survey on +inch scale of the remainder of the Aingdon 

Kun, North Zamayi and Yenwe reserves. Also the  Kadat ,  South  
Zamayi Nyah\va and Zahakawliya reserves. 

(2) 'I he traverse survey in advance of Shwelaung Kodugwe extension and 
Mayan reserves and unreserved lorests in the  Pegu district. 

194. T h e  party was inspected in the  field by Colonel S ~ n d e m a n ,  D e ~ u t y  
Surveyor-General, in February 1 8 ~ 7 ,  and in recess quarters by Lieutenant Colonel 
I-lobday, I.S.C., Officiaring U e p u ~ y  Surveyo~..General, in July 1837. 

T h e  Surveyor-General also inspected the recess office of the party in Sep- 
tember 1897.' 

OPERATIONS O F  T H E  FOREST SURVEY BRANCH.  

195 The administration and control of this special branch is in the  hands 
of the Inspector General of Forests, whlle the direct supervision of the survey 
operations remained, throughout the year, in the hands of Mr. W. H. Reynolds, 
Superintendent of Forest Surveys. 

The officer in charge reports that M r .  Wilson aeservescredit lor the able way i n  which he har  carried 
oat Ihe Iraorrse work. 

Mr. Ewing pcrl~rrned his dutics most sat:slactoril) bvth in field ar.d recess, and showed mucb energy 
.ind self-reliance. 

Of  the ~intiveestablishn,enr Amjad All, Sharluddin, I<yaw Vye i~ lg .  Zahur Hasan,and A. :I. l(odr~gues 
are deserving PI specigl rneption. 



196 With the exception ot t,he surveys in Oudh, which had already been 
brouqht to a close, the operations wl~ich were in progress during the preceding 
season, were al l  continued during the  year under report, vis., tliose in the forest 
divisions of Rbipur, BAlbghdt, Ndgpur-\VardhA, Seoni, ChhindwdrA and Saugor 
in the central  Provinces; Cl ian~ba  in the Punjab ; Salween-Ataran in Laxer 
BIsrma, and Pyinmana in the Eastern Circle of Upper Burma. In addition to 
the above, the survey of the forests in the Ruby Mines district of Upper Burma 
was taken in hand. 

197. T h e  several provincial field parties were divided into 9 separate detach- 
ments, 3 of which worked under the immediate supervision of a Deputy 
Superintendent (Mr. B. Litchfield) and each of the others morlted under 
European supervision or under reliable and trustworthy native assistants. 

198. T h e  total outturn for the  year is a s  follows :- . . . . . . . .  Triangulation ~ ~ j 6 ~ s q u a r e r n i l e s .  
'I ravening . 368 linear rn~lrs. 

' , i n h a l e  . . 
Detail Survey . . .  . 206 . . . . . . .  SpiritleveIli~lg 934 linear miles. 

rgg. 'Chroughout the 4-inch topographical work, in the  Central Provinces and 
Chamba, instrurrlzntal contours were run, a s  usual, a t  vertical ~ntervals  of 250 feet 
a n d  in rhe I-inch survey of Chamba they were run a t  r,ooo feet intervals. T h e  
topography was further checked by running a considerable number of parlu'l 
or check lines through the work. 

zoo. Five detachments of the Forest Survey Branch were employed during 
Ptrro~rnel. t h e  year on field operations in the 

hlr. T, S. Marten, Exlra Assistant Superintendent, Provinces' The forests 'per- 
6th erade. a ted on were those in the districts of 
- - - - ~  

,, J. Marlen ,, 0 

6 th  grade. 
( I )  Rdipur, (ii) BAlighdt, (iii) Nhgpur 

,, C. Li~chfield, Sub-Assistant with WardhA, (iv) Chhi~id\vdrA, and 
and grade. (v) Saugor. Later in the season, after 

,, J. H. Nichol ,, I 

2nd grade. the completion of the survey of KAipur 
Babu Ode Sing Forest Surveyor. and Bhlhghi5t1 the  detac hlnents work~lig 
79 ~ a t ~ v e  gurveiors. in these districts moved into the adja- 
cent districts of Seoni and BilAspur and  continued field operations there unril 
the close of the season. T h e  several survey detachments took the field towards 
the  end of November and, with the exception of the Rdipur party, returned to 
recess quarters by the end of June. T h e  KAipur detachment arrived a t  head- 
quarters on the 16th July. 

201 .  T h e  lollowing statement shows the areas surveyed by each detachment 
and the cost rate per s q a r e  mile of each branch of the work :- 

f ~ R E S T  ~ - ) ~ V I S I O N .  
~ - . - - - . 

Arca in  Cost rate L~~~~~ C,.st A r m  in Cost r a k  
milcs. milcs. 1 miles. ra[e. " ' I a r e  per sll":'re 

miles. milc. 
i -,- - .- -. . 

R 
Ndgpur-Wardlib 

R . . . .  ... ... 
Bdldghdt a . . .  ... ... ... . . . . . .  Sconi ... ... ... 

I Cl\liindwdrd . ... ... ... 
Rdipur . . ... 

... . .  ... 
... I ... 

TOTAL . ... 

TRIANGULATION. ' ~ R A V E R S I N G .  

- -- 

I ' O I ~ O O R A P H V .  CHIPI . -  

LIVBLLING. 

. 

S C A L E ,  I N C L U D I N G  

V O R E b T  G R O W T H  
AND S O I L  R B C O R I ) .  
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202. Of the areas surveyed in detail 1,002 square miles were executed on the  
4-inch scale and comprise the interior survey of the reserved forests, and 1 ! 6 ~ 8  
linear miles of forest boundary, ~vitli a strip of topography 5 chains \vide on eltller 
side of the boundary, were strrveyed on the 16-inch scale in ftrll topographical 
tletail and coml~rise a superti cia1 area of  206 squ,ire miles. T h e  Intter surveys 
have hren made for the purpose of srcurillg a large scale and indisputable 
boundary record of the forest reserves. T h e  outturn of the  ~ r e v i o u s  season was 
1 ,02 j square miles on the 4-inch scale and I 27 square miles on the 16-inch scale. 

203. T h e  only district, in \vhich it was found necessary to d o  any addition- 
al triangulztion, \\:as Saugor, and this work was done by Mr. T. S. Marten. 
111 the districts of  Rdipur, Ndgp::r and Wardhd, howevzr, in the denser parts of 
the forests nhere the tri;,ono~netrical stations were Eew and far apart, a s  well a s  in 
portions of the  Saugor district it was f o u ~ ~ d  necessary to run lines of spirit levels 
to afford a sufficient and ample basis for adding instrumental corltours to  the 
topographical work. T h e  only traversing that was necessary during the  season 
was that required for connecting the existing traversing urith the triangulation 
of the province, and these connections mere only made where the traverse lines 
passed within easy distance of a trigonornetrical point. 

204. The  topographical ~rorlc was tested by running 1,399 miles of pnrln'l or 
checlc surveys ~hrough  it and the instrumental contours, which yere run, a t  250 
feet vertical intervals, also afforded a further clleck on tht: detail survey. 

2c5. In the a a y  of mapping a large amount of work has been got  out 
of hand. Out of a total cf 433 sheets, 254 have been puhlished and the rernain- 
der are either passing through the prrss or are in hand. Of these 202 were com- 
pleted in previous seasons. 

206. T h e  total expenditure was R64,663, of which 861,303 was on account 
o f  surveys that are in progress, and 83,360 was expended on drawing and photo- 
tincographic charges lor forest l raps of the Jubbulpore, Narsinghpur and Bhan- 
c'ira divisions and o f  areas previously surveyed. T h e  average cost rate of the 
detail topographical surveys was 843 3 per square mile, a s  compared with R41 .6  
in the previous year and R5o in 1894-95. 

207. Mr. W. H. Reynolds, Superintendent of Forest Surveys, was in t h e  
Central P~ovincrs  from the 27th February to 17th March, and satisfied himself 
that the field ivork of the survey detachments was being efficiently conducted. 

208. T h e  surrey of the Chamba State  and Government leased forests was 
F e r s o n ~ i e l .  in continuation of the previous year's 

.Mr \V.  H .  Re).nolds, Superintencient, 2nd grade. ol,erations. T h e  leased forests a re  
., J.  h l a r r r ~ i ,  Rx t r a  Assistant Superintendent, 

6!h grade, being surveyed on the 4-inch scale and 
10 N a t ~ v c  Surve)ors. the rest of the  State  is being mapped 
on the I-inch scale for topographical purposes. 

209 The  field season extended over various limited periods throughout the 
scar {{hich Nere detern~ined by the nature of the clim;~te in the Himilayas. 

310. Notl~ing in the way o l  triangulation was done, as  this branch of  he work 
was suficiently in advance for the season's topographic;~l work. A considerable 
area, however, has been flagged in ad iance  for the coming season's triangulation. 

2 I 1. Topographical oper~ t ions  on the I -inch scale extended over the Tisa, 
Chamba and H;\rmaur ranges; the $-inch survrys were also confined to the 
forests in those ranges. Instrulnental contour lines were run throughout the 
4-inch surveys at  vertical intervals of 2 5 ~ 1  feet,  and similar contours were run 
throuch the I-inch work a t  vcrlickl distances of 1,ooo feet. 

212. The fulio\\ing statement exhibits the areas completed during the year, 
a s  \\,ell a s   he cost rates per square mile :- 

I I 

State. Description. 1 Area in square miles, Cost rate p e r q u a r e  I mile. 

Charnba . 

213. Of the tctnl cxpenditurein tliis province, v i z . ,  R I  I,I 24, the expenditt~re 
on account of survey operalions in the Chamba S ta te  amounted to U g , ~ 3 1 ,  

I 'ropograyhiral survey 4- 
I i n c h  scale. 

Ditto ditto, I -  
irach scale. 

87 

802  

R 
29.3 

8.5 
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whilst R r ,393 were expended on mapping and the publicdtion of  the 4 and 1.inch 
sheets of the Rashahr State. 

214. Mr. W. H Reynolds, Superintendent, Forest Surveys, was in the 
Chatnba State  for about two nlonths during the summer and again in Septelll .  
bcr personally directing the survey operations; and Mr. I. Marten was with the 
Chatnba party from the 21.t August to  the close of  the survey year, exanllning 
and testing the detdils of the topogr~phica l  survey. 

215. Three detachments were employed during the year on field operations 
Prrso~ineI. in Burma and the  forests operated on 

Mr. E. Litchfield, Deputy Superintendent, 2nd were tilose in tile forest divisions of- ::rade. 
ay Native Surveyors. 

Salwren-Ataran in Lower Burma. 
Pyinlnana 

in Upper Burma. 
Ruby Mines 

T h e  above detachments were under the immediate charge of Mr. E. Litchd 
field, Deputy Superintendent. 

a16. T h e  surveys in the Sal\veen.Ataran and Pyinmana divisicns were in 
con t i~~ua t ion  of the previous season's operations, and the operations in the Ruby 
hlines division were taken in hand during the ye.rr under report. 

217. Tlie surveyors left Dehra about the middle of November and returned 
to recess quarters a t  the end of June. 

218. T h e  Salaeen-Ataran and Pyinrnana detachments  were employed on 
traversing and detail survey on t h e  4 inch scale, \vliile the Ruby Mines detach- 
ment was engaged on preliminary work of triangulation and traversing, a s  ;I 
basis for the following season's topographical survey. Some triat~gulation was 
also done in the Salween.Ataran division. 

219. The  tr~arlgulation in the Salween-Ataran division was done by Babu 
Salig R;rm, unrlrr very trying circumstances, and he succeeded in connec~ing  it 
satisfactoriiy, by long rays, with the previous triangulation. In the Ruby Mines 
district the triangulation in the forest tracts was done by Babu Mittan Lal, ant1 
the connecting lines, between t h t  Mand:~lay s e r i e ~  of the I'rigono netrical Survey 
and  he Furest Survey triatlgulation, tvhich necessitated observations a t  four 
different stations, was done by Mr. E. Litchfield, Deputy Superintendent. l ' h e  
observations on the connecting triangles are  very inco~nplete  and can scarcely be 
considered satisfactory. T h e  failure to  obtain complete observa t io~~;  for the 
connecting triangles is attributed, by Mr. E Litchfirld, to  the season being an 
unusual one in as  much a s  hazy weather set in a s  early in the season a s  the 19th 
December, and it was only a t  occasior~al intervals, lor a ddv or so  a t  a time, that 
t l ~ e  at ~ ~ o s p h r r r .  partially cleared. Whrn hlr. Litchfield disco\fered that  he ltad 
tllthcul~ies of this nature to contend against so carly in the  season, there is na  
reason \thy he should not have effected a c o n n e c t i o ~ ~ ,  by shor t t r  rays, with the 
existing trigonornetrical stations farther south, instead of  losit:g valuable tirne 
bet\\-ern December and Marcl? in malting useless at tempts  t o  secure observ;~-  
t io~ls  to unusually distant stations. A second connection with the Mandalay 
RleriJion;~l serles tvitli shorter rays will  be ecfected during the carly part of t l ~ e  
rotiring field seiison, a s  a chec~c on the previous seaso11's triangulation. 

220 .  T h e  followil~g statement shows tile areas completed and the cost rate 
of c:lch class of survey :- 

~- ~- - .  -- ----- 
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221. T h e  angular measurements on the  traversing were checked b y  66 
azimuth observations and the distances by connections with trigonometrical 
stations. T h e  detail survey was checked by runnlng 186 miles of pavtlfl lines 
through the  topographical work. 

222. T h e  mapping is well advanced, out of a total of 5 3  sheets,  40 have 
been published and the  remaining 1 3  are either in t h e  press or in progress. 

223. T h e  total expenditure on the above operations, including the season's 
mapping and other charges connected with the  Burma surveys, amounted to 
R57,253, a s  against R29,7g2 in the  previous year. T h e  increase is due chiefly 
t o  arl additional Forest division (Ruby Mines) having been brought under survey 
during the year, a s  well as, t o  the fact that  it was found necessary t o  put a 
Deputy Superintendent, Mr. Litchfield, in charge of the survey operations, there- 
by ~ncreasing the total cost by his pay and allowances. 

224. Mr  W. H.  Reynolds, Superintendent of Forest Surveys, was in Burma 
from the 18th January t o  the 19th February; and visited in turn, each of t h e  
survey detachments and inspected t h e  various branches of the field work that  
were in progress. 

2a5. Further details of the work carried on by t h e  Forest Survey Branch 
and index maps illustrating the  survey operations, will be found in the. Progress 
Report on the operations of the Branch published under the direct~on of the  
Superintendent of Forest Surveys.* 

CADASTRAL SURVEYS. 

MYINCYAN, [(ATHA, U P P E R  A N D  L O W E R  C H I N D W I N  D I S T R I C T S ,  

U P P E R  BURMA. 

No. 3 PARI-Y. 

226. UP till I ~ t h  December 1 8 9 6 ,  Mr. G. H. Coolce held charge of this 
Peevson~zel. party when he  retired on a 

M ~ .  G. H. Cooke, Superintendent, 2nd grade, in charge up  t o  pension' From 
11th December 1896. the I 2th December to  the end 

,, E. G.  Little, Extra Assistant Superintendent, and grade. 
in charge, from 12th December 1896. o f  the  season, Mr. E. G. Little, 

,, 1. connor. Extra Assistant Superintendent, 4th grade. Extra Assistant Superintend- 
,, G. C .  Swiney ,, 5th ,, ent, 2nd grade, was given 
., C. W. Wilson, ,. 5th .. 
,, A. Georgc, 6th ,. charge of  it ,  there being no 
,, W. Ijaker, Sub-Assistant Superintendent, 1st ,, Imperial officer experienced in 
,, 0. i!: Ollenbach, ,, 2nd ,, 
., W. Ne~v la~ id  ,, 2nd ,, cadastral surveys available a t  

Babu H. I<. Roy. ,, 3rd  .O the  time. 
Mr .  E. G H:trdin~e, ,. 3rd ,. 
98 S.lb-Surveyors and others. 

227. AS has been t h e  case 
10 Inspect~)rs. with this party for the  last two 

IOO Field Survey~rs (Indians). or three seasons, the pro- 
20 ,, , (Burmans). gramme was most varied and  

scattered over no less than eight districts. I t  consisted of- 
(I) T h e  completion of the traverse and continuation of the field survey 

of the  Myingyan district. 
(2) T h e  traverse and cadastral survey of some of the valleys in the 

Minbu district, omitted by No. 1 2  Party. 
13) T h e  traverse of a portion o f  the Lower Chindwin district. 
(4) T h e  conti~luation and the  colnpletion of  the traverse and cadastral 

survey of the Katha district (tncluding the survey on 8-inch scale 
of two gold blocks). 

(5) T h e  continuation and completion of the  traverse and cadastral survey 
of the Upper Chindwin district and the  revision of certain portions. 

(6) T h e  cadastral survey of 2 2  villages in the Shwebo district. 

r Mr.  ~ e ~ n o l d s  reports most favourably of all his Eure~pean Assistants and specially mentions Mr. 1 
Marten, as being an able surveyor and as having done excellent work both in the Central Provillces and in 
Cl~arnba. 

01 the Native Surveyors, S a l ~ g  Ham is highly commended lor  his real and ability i n  triangulation ; 
0 d e y  Sing, 3aI ip  sin^, and Bhoop Sing, are mentioned as being good topographical surveyors, and 
Badri Dutt, and Uimala Charan Shorne as good computers. 

I n  office I<nli I<anth I<ar has done excellent work and is des-wing of special mention, and Lalit ,Mohon 
Bnjak has also done good work. 
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(7) T h e  cadastral survey o f  45 villages in the  Pyinmana sub-division of 
the  Yamkthin district. 

(8) The . cadastral . survey of seven outlying villages in the Mandalay 
district. 

(9) T h e  triangulation of a portion of the  M y i n g ~ a n  district, and, 
Revised tracing and recasting of area statements according to the 

rearrangements of boundaries by Settlement Officers in districts 
Sagaing, Meiktila, K a t h a  and Shwebo, etc. 

228. T h e  party left Mandalay b e t w e n  t h e  middle and end of November 
and field operations were started on arrival of the camps a t  their destinations. 

T h e  return to  recess was made  during t h e  months o f  May and June as  each 
camp finished its work. 

L)ISTRIC'T MYINCYAN. 

5 2 9 .  T h e  work in this district was simply a continuation of what had been 
done the previous year and consisted of the  traverse survey of 881 square 
miles and the cadastral survey of 781 square miles. 

T h e  demarcation had been effected and the  boundaries of  Rwins marked 
by wooden posts, but these were in most cases too far apart  to  indicate the 
boundary clearly; s o  the field surveyor often had  to depend on the tkugyis in-  
terpretation of it in the  portions that intervened. 

230. T h e  traverse survey of this district which is now complete contains 
10,014 stations and 2,085 linear rniies of chaining ; the angular measurements 
have been checked by 55 observations for azimuth, whilst the  linear Ineasurements 
have been connected with five triangulated points specially fixed lrom the nearest 
G. T. bases. Forty-two permanent marks, such a s  pagodas, were also connected 
with the traverses. 

23 I. T h e  cadastral survey was mapped on 1,041 sheets on the  16-inch scale 
and was checked by 2,033 linear miles of pavtal, giving an average of 2.6 miles 
of check line per one square miie of area. T h e  average area of the field is 2.18 
acre.. Only about 1,000 square miles remain for detail survey in this district, and 
it is believed that  next season will see it completed. 

132. T h e  country was in portions much cu t  up by ravines and covered with 
sparse vegetation, such a s  thorny trees and cactus, but still containing a good 
deal ol upland cultivation, portions of which have been abandoned for the last 
two or three years, but which-a more favourable season would soon see resumed. 
T h e  wdnt of water has  been much felt in this district, and great  difficulty was 
experienced in keeping the  men supplied. 

233. In the  Pagan township the  ruins o f  the town and fort of Pag.an (one 
of the  ancient capitals o f  Burma) are still to  be seen and include many large 
pagodas, some few of which are kept in repair and visited by thousands of Bur- 
mans during their festivals. Surrounding the site of the old town for some miles 
in all directions lie the  ruins of pagodas of all sizes and shapes, which can be 
numbered in hundreds and form a desolate picture but a characteristic featureof 
this part of the country, Pagan is now lamed chiefly a s  the seat of the impor- 
tant industry of lacquer work manufacture, which appears to be the principal 
occupation of its present inhabitants. 

234. T h e  work in Minbu consisted of the traverse and cadastral s;rvey of 
scattered villages along the valleys of Ngaph, Kyabin, Salin and Sid6kta)a town- 
ships which had been omitted by No. 1 2  Party and maps of which were now 
called for by the  Land Records Department to  complete the district records. 
These  valleys are  situated at  the foot of the  Arakan Yomas, some rniles to the 
west of the work done in thls district by No. I 2 Party, with which they had to be 
connected a t  intervals by t r a v e ~ s e  liaes which had to be carried over very rough 
ground and through dense jungle, adding g r e a ~ l y  to  the labour and cost. They 
are  a s  well known for the fertility of their soil a s  for the unhealthiness of t h e ~ r  
climate, and the men suffered a great  deal from fever and dysentery while en- 
gaged in surveying them ; this, added to the  absence of definite inforrnatio~~ a s  to  
the  extent of work required ~ h i c h  demarcation maps could alone have supplied, 
prcvtntcd the district being finished. T h e  demarcation was not slarted until 
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af te r  work had actually colninenced, and the travers? s~b-surveyors  were obliged 
to precede the demarcation officer, doing the best they could under the guidance 
of the thugyis.  A s  it is believed that  the  lines run by the  sub-surveyors fairly 
represent the limits of each thugyis  charge, it wodd  be advisable a s  much as 
possibl.: to adopt the traverse stations a s  th: boundary mark; of the Rwins. 
T h e  detail survey comprised ,160 villages which were mapped on I 75 sheets o n  
t h e  16-inch scale. T h e  average s i te  of the field is 0.74 of an acre. I t  was 
checked by 141 linear miles of chain lines. 

235, T h e  area remaining, which clnnot  be large, will be taken up  and com- 
pleted during the ensuing season. 

236. This district up to the Uyu river has been completed;  all that  was 
left for traverse and cadastral survey, in the portions allotted for work, having 
been taken up during tlie season. No dem~rca t ion  had been at tempted in this 
district, the  survey being confined to the  areas of cultivation wherever i t  was 
f o ~ ~ n d ,  the  limits of each area forming a block;  mhzre these blocks were large, 
they were divided up into kzui7z.r a s  pointed out by t h e  thugyis .  

237. T h e  cadastral area comprised 31  7 villages which were plotted on 2ga 
16-inch sheets ; the average size of the  field being 0.33 acre. It  was not con- 
sidered advisable to extend the survey to the  north of the  river Uyu as ,  though 
extensive tracts of cultivated land are  reported a s  existing in the  Hukong valley, 
it was considered too remote to be included in this year's programme. 

238. The  a r e i  surveyed is small, but is so  scattered and with such misses of 
hills and jungle dividing the separate blocks of cultivation which had to be con- 
nected to each other by traverse lines that the cost and labour involved and diffi- 
c ~ l t i e s  experienced in surveying them are  out of all proportion t o  the result. 

239. The  traverse operations in this district embraced nearly the whole o f  
[>inl&bu, and parts of the Banmauk and Mansi townships, and are  now completed. 
As in Upper Chindwin there was no demarcation in Katha and the same p r o c e d ~ l r ~  
that was carried out in this latter district had to be adopted here also. T h e  angular 
lneasurernents \\rere a s  usual checked by astronomical azimuths, whilst the chain- 
ing w ~ s  connected with four G. 'F. stations. In addition to  the traverse stations 
116 permanent objects, such a s  pagodas, were fixed by the traverse surveyors. 

240. T h e  cadastral survey covered an area of 229 square miles, leaving about  
20 square milei in the Ga-nan circle to  be completed next year, which will com- 
plete the district. This circle was a t  the request of the  Deputy Commissioner 
included in our programme in the middle of the field season ; it was traversed, 
but owing to tlie early setting in of the rains the detail survey could not be com- 
pleted. 'The season's detail survey comprised 6 I 6 villages which were mapped 
on 654 sheets on the 16-inch scale, Chain lines aggregating 584 linear miles were 
run to check it. T h e  average size of the  field is 0.55 acre. 

241. Most of the cultivation was found bordering the  s t reams or lining 
the valleys, especially along the banks of the Mu river, which flows north a n d  
south through the township of Pinlkbu. All the dilficulties experienced in Minbu 
and Upper Chindwin owing to unhealthiness of climate, rugged nature of 
country, difficulties of transport, and scattered style of work, were intensified in 
the portions surveyed this season of Katha. Not only was t h e  work dotted over 
a vast area, but the difficulties were enhanced owing to the  greater sparseness in 
the population of the country, the  loftier and more rugged nature of its hills and  
its Inore deadly cliniate, all combining t o  swell the  cost and makc the  work very 
expensive. 

242. TWO square mile blocks in the gold tracts traversed in season 1894.95 
\s1ere surveyed topographically on the scale of 8"= I mile, completing t h e  surveys 
of the grants which have been applied for so  far. 

DISTRICTS OF SHWEDO AND Y A M B T H I N .  

243. l ' h e  work in these districts comprised the  cadastral survey of 9% 

villages in the  former and  34 in the  latter traversed t h e  year before, thus  corn- 
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pleting these districts. T h e  a r e a  was mapped on 98 and 81 16-inch sheets re. 
spectively, and was artalled by 39 and 2 6  linear miles of chaining. T h e  average 
size of the  field in &' hwebo is 5.7 and  in Yamhthin 3.4 acres. 

a44. Seven outlying villages, which were not demarcated a t  the time of the 
survey of the  district, were surveyed a t  the  request of the local authorities. 

245. T h e  whole of the  country on the  left bank of the Chindwin river hav. 
ing been demarcated, the traverse survey of the distr1c.t was started and 482 
square miles completed, the cadastral survey of which w~ll ,  according to orders 
just received, be undertaken during the  ensuing season. T h e  tract brought 
under survey is chiefly a rice-bearing one and extends along the river bank and 
about two miles inland a s  far south a s  the Sagaing d ~ s t r ~ c t .  T h e  principal 
road of the district is the  bridged and partially metalled one, that  connects 
Myinmu on the  Irrawaddy in the  Sagaing district, to  MBny~va on the  Chindwin 
the chief town of t h e  district,-and is continued on to Ablow, the former 
capital. T h e  greater part of t h e  Chindwin-Mandalay t rade is carried on by 
this route. 

246. T h e  total outturn for the  season is shown in the follolving table :- 

247. In addition t o  the area traversed, a s  shown in t h e  above statement, there 
a re  the lines which were run t o  connect the  outlying blocks in the Upper 
Chindwin and K a t h a  districts ; the  expenditure of time and money on these 
has been considerable, and there is little or nolhing to shew lor it. I t  is a ques- 
tion whether these should be run in future, now that  topographical survey parties 
have been organised for the whole of Burma. 

248. T h e  usual precautions, such a s  the  employment of two chains in the 
measurement of main and sub-circuit lines and the use of the clinometer for 
observing angles of elevation and depression in hilly ground were taken ; the  
different camps and field parties were inspected frequently during t h e  field 
season by the officer in charge, and every means adopted to ensure good work. 

249. In accordance with the  Deputy Surveyor-General's instructions, the 
amins were directed t o  ink up  their sheets,  and i f  capable of doing so, extract 
the areas of the fields surveyed by them before sending in their work ; the  system 
inaugurated, new a s  far a s  Burma is  concerned, proved quite a success a s  regards 
the  inking in of the maps, but the area work, whenever attempted by the n m i * ~  
leaves much t o  be desired, a s  most of the field areas have had to be re-estimated 
in ofice. 

2511 T h e  Local Government having ordered cash to be paid daily for all 
Labour employed, the sub-surveyors and amins  had to be entrusted with money 

- - -  .. - 

DISTRICTS. 

Myingyan . . . .  
Iblinbu . . . .  
Upper Chindwin . . .  
Katha . . . .  . . . .  Shwebo 
Yamhthin . . . .  
hlandalay . . . .  
Lower Chindwin . . .  
Katba (gold fields) . . 

TOTAL . 

CADASTRAL SURVEY. 

-- - - -- .- 

TRAVERSB SURVEY. 

Number 
of 

villages. 

835 
28 I 

64 
447 ... 

I I 

... 
361 ... 

1,999 

Area 
In square 

mlles. 

78r 
5 7 

129 

229 
46 

2 
56 

... 
2 

1,302 

Number 
of 

villages. 

Area 
in square 

miles, 

88 I 
'51 
46 

I 86 ... 
I 6 . .* 

482 
a 

1,764 

Numher 
of 

fields. 

i:: 230~161 
49,940 

317 2441535 
616 

2 2  

34 
7 ... ... 

1,938 

267,235 
5,053 

10,551 
6,783 ... 
... 

814,258 
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to m a k e  these payments, but the system has proved a failure, a s  the men a r e  not  
to be  trusted to  pay t h e  coolies employed in full. T h e  officer in charge 
strongly recommends the  reintroduction of the old system, viz., that  o f  all pay- 
ments being made by the E u r o ~ e a n  officers only, on production of vouchers by 
tkug?is ,  signed by the sub-surreyor or amin. This  system has proved a success  
in almost every district in which it was adopted, the only exception being, so  far  
a s  is known, in the Upper Chindein district, t a o  or three years ago  when there  
were no assistants available to visit the  work which was situated far away from the  

ce oence. rest of t h e  area under survey and  where some bills nere  left unpaid in con- q 
T h e  system here advocated not only ensures payment for all labour emplojed, 
but brings the  thtcgyas into contact with the  European Officers, who are thus 
enabled to enquire into any little differences that  may arrce t e t a e e n  the  thugyis 
and surley staff, and is teneficial in every way both to  t t e  a o r k  and the people 
of t h e  country. 

1 he  rains haking again failed, t t e  season has t een  a l e r y  severe ore,  a n d  
tke money paid lor coolies, R I 3,484, must h a l e  t e e n  of son e kelp in tiding t t e  
people o l e r  a time of scarcity. Four annas a day was gererally paid, but  in 
porticns of U p ~ e r  and  Loner  Chindain and in K a t h a  six and eight annas a day  
Fer man were demanded, which ~ e e m e d  to Ee Iery excessive, tonsir 'erirg tl e 
rates that prevailed a t  the famine a o ~ k s ,  where t h e  men mere paid a t  only Z &  
annas per day. 

251. Thirty-eight Burman a s i n s  presented t h e m s e l ~ e s  for training in prac- 
tical s u r ~ e y i n g .  Seventeen of thece telonged to Class  I. and tnenty-one t o  
Class  11 of t h e  Scheme of 1894. Seven joined t h e  camp a t  Wuntho, and thirty- 
one t h e  camp a t  Pagan. One man died and another went away ill and did not 
return ; but  the  re:t stuck t o  their posts and have t e e n  well traired, the ncrk 
they turned out t e ing  very fair bcth in quality a s  uell a s  in quantity. 

252. After the first showers in April the men wolking in hi inbu, I - ~ r e r  
Chindwin, and esptcially in Katha, suffered terribly from lever ar.d dysel~tery, in 
some cases n hole squads including t t e  a m i n ,  i l ~ s ~ e c t o r  ar.d rr easulers, go ing  
down a s  one man. Only fourteen died in the field, but scme haye succumbed since, 
and many more have had their constitutions thoroughly shattered. 

253. One sub-surveyor was deputed to the  Marine Transpoit Department to  
survey the upper reaches o f  the Irrawaddy river above BEamo. 

254. T h e  head-quarters and one camp were i n s ~ e c t e d  a t  Mandalay and 
Pagan,  respectively, during January last by the Deputy Su~veyor-Gereral ,  who ex- 
pressed himself a s  nell pleased with all Re saw. 

255. Relations with the district authorities n e r e  of the  most cordial nature, all 
assistance asked for being readily afforded; and thanks are  es~ec ia l ly  due to 
Mr. B. S. Carey, C.I.E., Deputy Commissioner of Myingyan, and Mr.  Martin, 
the Sub-Divisional Officer of Wuntho. 

256. Exclusive of the curlent sea:on's work the following traces of lw lns ,  a s  
revised, nere  made for the Settlercent Officers of Meiktila, Sagaing, Shwebo and 
Katha  and for Calcutta, and a large number of volumes of the t r a v e r ~ e  work of 
previous seapons a-ere examined, indexed and bou~ld  :- 
-- --- -. . - ~- - - .. -- 

TRACINGS FOR TRACINGS FOR 
SETTLEMENT. CALCUTTA. 

DISTRICT. Tracings of 
4" & 2" 
sheets. 

Kwins. Fields. , 

-- I 
Sagaing . . . 24 : 22,021 2z,oa1 ... 
Shwebo . . . , 631 , 268,499 322,101 . . . 

DO. . . . : 104 45,198 ... ... . , . Meiktila . . . ... I ... 654 2,81,069 ,., Katha . . . ( 1 6 ~  137,021 . . . ... . 

28 four inch. 
YamPthin . . . . Tracings prepared lor 1 rrigat~onne 

. - - - -- . . I I two inch. 

TOTAL . I 
1,293 . 625,191 ? 9 

_ __-.; _--- , . - - -. . . -- - - -- - - - - -- -- --- - ~ 
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257 ,  A second set of tracings of I 8 two-inch sheets of district Meiktila was 
prepared for the Deputy Commissioner, and a tracing of I two-inch sheet of 
Me~ktila was prepared for Irrigation Department* 

258. T h e  programme nf this party a s  originally sanctioned by the  Covern. 
ment of B e n g d  provided for the 

Pcrronacl. continuation of t h e  Bihir  surveys 
Captain u. T. Crichton, I.S.C, Deputy Superintendent. 1st 

grade, in charge. by  one traverse section and two 
,, C. \y. 11. Syrnonds, 1.S.C.. Officiating Deputy cadastral  sections, and the areas 

Superintendent, and grade. 
M ~ .  H. Dowman, Extra Assistant Superintendent, 2nd grade, 

to  b e  completed mere t o  have 
from ~ 1 s t  September 1897 been j o  square miles of traverse 

,, A. W. Smart. Extra .. sQ,; * *  and 50s square miles of cadastral 
,, C.  S. Kraal ,, 

C. S. Gasper Sub ,, 1st " ,. survey in Sdran and 317 square 
d;bu Nilmoni Chaltajee ,, ,. znd , miles of traverse and 600 square 
M r .  P. K. Vaughan ,, ,. 
59 Supervisors and Inspectors. 

2nd l. miles of cadastral work in the 
,O Surveyors and Sub-Surveyors. northern part of Darbhanp. 
I j Computers. Owing, however, t o  the  threaten. 
249 Amins (local). 
287 do. (imported). e d  famine in North BihQr, orders . . 

were subsequently issued to the 
Nw'khdl; d e l a c h n e ~ t  . 

Mr. E .  F. Berkcle)., Sub-Assistanl Superintendent, ts t  grade 
effect that  t h e  S i r a n  cadastral 

in charge. section should take u p  a small 
5 Inspectors. area in T h i n a  Basantpur, and 
6 Surveyors. 

3 2  Amins. that  t h e  Darbllanga section should 
work in t h e  south of that  district 

instead of in t h e  north. T h e s e  areas were selected as being those least 
likely t o  suffer from the  threatened 'famine, and t h e  experience of the year 
shows that no better tracts could have been chosen. In addition to  the above 
a detachment under Mr. E. F. Berkeley was employed in district Noikhili 
(a )  in the traverse and  cadastral survey and in the record writing of certain 
Government estates in the  islands of Sandip and Hatiya ; (b)  in t h e  traverse 
and  topographical survey ort t h e  16-inch scale of other  Government estates; 
and  ( c )  in the traverse and topographical survey on  he 2-inch scale of 
t h e  remaining portions ~f t h e  islands of Sarldip and Hatiya, a s  well a s  of the 
other islands and new accretions at  the mouths of the  Fenny and M e g h n l  rivers. 
A traverse surveyor under the  immediate control of Captain Crichton himself 
was also sent t o  Midnapore, with a view t o  surveying and writing t h e  records of 
14 villages of the Majnamutha Estate, a s  a test of the accuracy of the  old maps 
and  records of that  estate prepared by Mr. J.  C. Price in 1875 ; this was required 
in order to  decide whether the  old maps were capable of revision o r  whether a 
new survey would be necessary, 

259. It having been decided that  the Rihir  survey parties should be 
reduced from four to  two cadastral sections, it was proposed by the Government 
of Bengal and sanctioned by the Government of India, vide !etter No. L,$!,f, 
dated 3rd June  1896, t h a t  Captain Crichton should, in addition t o  his adm~nis-  
trative duties a s  Superintendent of Settlement Surveys in Bengal, take over the 
executive control of the  BihAr surveys, and that  his head.qu;trters should be 
transferred from Calcutta t o  Bihiir. Captain Crichton accordingly took over 
charge of the survey party from Captain Symonds on t h e  30th October 1895, 
tha t  officer remaining a s  his assistant in charge of the traverse section. Captain 
Symonds also held charge of the party from the  1 2 t h  February t o  the  17th 
March, when Captain Crichton was forced to take privilege leave owing to ill 
health. 

260. As was the  case in previous years t h e  survey establishments have been 
utilised as part o f  the Settlement Department. T h e  same nmin, who surveys 

.The officer in charge re orla that Mr .  Connx and ell the European assistants have worked rdl. and 
that amongst the Native ~staglishment the names of Babu Bhagobutty Charan Cnuckerbung and Pandit 
K d a r  Nath have been bmu ht to special notice, whi l~t  the following h a w  don. excellent work. :-Tulail 
Ahmed. Mohamed Nisar Ali. fiarput H a i  Tajamtnd Aly. Bhilum Chan-l, ParJrajl-J Rohan LaIl, Ram 
Suup.  Ralaulla, Skrikrdo Chatlcfee, B.ch+i Khan, Sbib LdI. Surlrax Khan, and ~ k d u l  S q a r .  







a village, writes t h e  KhBt~dfuri thereof under the  suprrvision of t h e  Settle- 
ment Department, assisted by the inspectors of t h e  Survey Department.. 
During the  recess season the same rmin extracts  one set of the  field areas 
of the vi lhge surveycd by him and completes, with the  aid of his moharrli,  all 
the village records and statistics. N o  areas have been extracted in the field, it 
having been proved, by a n  experiment made  last year, to  lead to inaccuracy and 
to add considerably to  the  expense without any corresponding advantage. 

5 6 1 .  For the  temporary demarcation of village boundaries, notices in dupli- 
cate  for every village were sent  t o  t h e  Collectors of districts who distributrd 
them. In these notices the  inhabitants were directed t o  mark every salient angle 
on their boundaries with a bamboo staff and small earthen mound. As a rule, 
t h e  demarcation has  been very fairly done,and i t  generally followed the limits o f  
t h e  revenue survey mausa, but in certain cases  it followed the limits of existing 
mausas, i e . ,  in cases  where t h e  revenue survey mausa had been divided 
into two or more portions, each portion was demarcated a s  a separate village. 
All theodolite stations, whether actually on the  village boundary or not, have 
been permanently marked, except in didrs tracts, o r  on disputed boundaries. 
Receipts on printed forms for all permanent marks were taken from the 
tarnitldrfrs and other  parties concerned, and  a s  a further safeguard all such 
marks were covered cver  with small mounds of earth. 

262. Except in the Government estates  in NoilihAli, all village sites were 
surveyed in detail on the scale of 6 4  inches= I mile. 

263. Durirg the year .under report the  procedure in dealing with lands 
liable to flocding by river action has  been altered. T h e  main difficulty was 
t o  arrive a t  a line which wctld, with fair accuracy, define villages subject 
to  river action from those not so subject, more especially s o  a s  in many cases only 
a portion of a village is affected. I t  was eventually decided that  all dia'ra 
lands should be traversed, and  that a surveyor should pass  over the ground and  
mark on a skeleton map on a small scale the approximate position of the  line 
separating fields which have permanent boundaries from the :rue chc~r lands. O n  
t h e  riverside of the line thus arrived at ,  all villages entirely or partly belonging 
t o  Government nere  to  be cadastrally surveyed in t h e  ordinary course, and 
villages entirely permanently settled or  temporarily settled, but not the  property 
of  Government, were t o  be only topograljhirally sur\.eged on the IC-inch scale. 

264. No labour has been supplied free c f  charge in any  of the  districts in 
Bengal during the past season. Besides his chainman on fixed pay of 8 4  per 
mensem, each amin  is allowed 3 coolies while e~nployed on survey. In districts 
Saran and Darbhanga coolies were obtainable everywhere a t  14 annas each per 
diem, but in Midrapore 2 to  3 annas had to be paid to  each cooly. In KoAkhilf 
no coolies could be obtained, and khala'sis, on fixed pay, had to be provided. 

265. During the  fe ld  season the  health o f  the survey establishments lvas 
very gocd. In the islands of NoAkhAli there was a n  epidemic of cholera, but the  
establishment did not suffer therefrom, only one anlitr dying of cholera ; the 
Rho Irisis, how ever, suffered a good deal a t  the  end of the season from fever and 

dysentery. 
266. T h e  head-quarters of the BihAr survey and the traversesection re -  

cessed a t  Mussooree. T h e  %ran and Darbhanga sections recessed a t  Digna 
nezr Dinapore, whilst the NoPkhali detachment recessed a t  Dacca. 

267. Traverse Su~oey.-The traverse survey in this district was com- 
menced on the 25th October 1896,and closed on the 18th March 1897, when t h e  
section moved up  to Mussooree to  its recess quarters. T h e  whole of the area 
traversed is dia'ra land on the Gandak riler and was contained in one river 
circuit which was sub-divided into 7 sub-circuits, each sub-circuit containing from 
14 LO 15 villages. T h e  total linear miles of  chaining amounted to 189 miles. 
TBO chains of l o o  and of 93 links respectively were used on the river and sub- 
circuits, the results being compared on the spot. Only one chain was used on 
the village circuits. Theangular  work was checked by two star  azimuths and t h e  
bearings and azimuths of t h e  adjoining traverses. NO permanent marks mere put 
up, a s  the  entire area is drrfra land;  only pegs were used. T h e  cost rate  is 
R8g-3 per square mile. 
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268. CadnstraC survey a n d  wri t ing of recovds.-The cadastral operations 
were confined to the Basantpur T h i n a  and to a strip of d idra  land along t h e  
Gandak river and in T h i n a  GopAlganj. Field work was not commenced dntil 
the  95th November, owing to the uncertainty a s  t o  t h e  programme which mould 
be  finally approved of by the  Bengal Government. T h e  programme eventually 
sanctioned was a very small one, but, a s  field work commenced late  and it  was 
necessary to close work early on  account of the threatened scarcity, sufficient 
employment was found for the  full strength of t h e  section. I t  closed field work 
and moved into recess quarters a t  Dinipore on the  29th March. 

269. T h e  area surveyed which lies in T h i n a s  Basantpur and Gopilganj  is  
mapped on 363 sheets on the 16-inch scale, and in addition there a r e  a 1 8  
sheets  o n  the bq-inch scale on which village sites have been mapped. T h e  
average size of the field in ThAna Basantpur is a little under 0'32 of  a n  acre and  
in Thins Gopilganj 0.70 of a n  acre ; t h e  larger size of the field in Gopilganj  is 
due to the  villagas there being d idra .  T o  check the survey 6 5 6  linear miles 
were chained by European officers or by independent partlils, and 5 6 3  linear 
miles by insp-ctors. T h e  number o f  entries checked in t h e  field records 
by European officers was 3,g" and by inspectors 1 0 2 , g o ~ ,  which gives a n  
average of 25 per cent of the whole number o f  fields. T b e  cost rate for detail 
survey is R I 42.03 per square mlle and for record writing R I 28'62. T h e  
rniyats on the whole showed great  interest in t h e  opzrations and were always 
anxious to  obtain their pnrchns ;  the attendance during the  survey s tage  was, 
however, a s  usual very indifferent. 

270. T o p g r a ~ h r c a l  srcrvoy -In accordance with the orders of t ' le  Bengal 
Government the  d ~ d r n  lands were surveyed on the 16-inch scale;  all topogra- 
phical det . i~ls  of importance were carefully survey2d and extensively checked. 
Nearly t h e  whole o f  the  llldra tract,  which occupizd 24 entire villa,o?s and  
portions of 31 others, was under temporary cultivation. T h e  villige sites were 
surveyed or1 the 16-inch sheets in blocks only not in detail. T h e  cost  rate  of 
this work is R 5  j - 1 8  per sq lare  mile. 

271. T h e  Art-as of  work completed are  given in the following table:- 
- 

TRAvaRsr 

272. T h e  area remaining for traverse survey in S i r a n  is 168 square miles 
a n d  for cadastral and topographical survey I ,193 square miles. 

SURVEY OF T H E  DARBHANGA DISTRICT. 

C A D A S T R A L  S U R V E Y ,  1 6  I N C H B S = I  M I L E  
A N D  RECORD W R I T I N G .  

Area in square 
miles. 

- 
2j.2 

-- L 

DISTRICT. 

273. Traverse Survey-After a delay o f  3 week;, caused by the  doubt 
a j  t o  where the traverse section was to work, sanction war received t o  cDm- 
mznce in the smthern  portion of the  district in T h i n a s  Dllsingh Sardi and 
Mobamdinagar. T h e  area in the  former consisted almost entirely of 
lands on the  G ~ n g e s  river, the  plots of which were required a t  once for detail 
survey. T h e  whole area traversed war comprised in one river and two main 
circuits, w h ~ c h  were again sub d~vided  into 21 sub-circuits. Each ~ u b - ~ i r ~ ~ i t  
contains on an average 22 villages. 

a 7 4  T h e  ~ o t a l  number of linear miles chained amounted t o  1,745.  As in 
Sdran, two chains were used on the main and sub-circuits and only one on 
village circuits. Two stations of the Great Tri~onometr ical  survey were con- 
nected with to check the chaining. T h e  angular measurements were checketl 
by .+"tar azimuths. O f  the  8,608 new stations, 735 were trijunction points 
and  were marked b stones and large glazed cylinders 8-inches in diameter. B Along village boun aries 6,642 stations were marked by clay cylintlers a-inches 
in  diameter. T h e  remaining 1,261 stations being in the  dirira tract or on  

TOP1'GRApEIC'L 
sunvev, 1 6  

l N C H B S = I  MILE. 

No. o f  
villages. 

Siran . . 9 4  

-- -- - . -- 

No. of 
f i e l d s  

412,843 

Area in 
s q u a r e  m ~ l e s .  

209.6 
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disputed boundaries have been marked by pegs only. T h e  cost  rates a re  R o u j o  
per square mile for marking stations and # j4.34 per square mile for traversing. 

275. CadasfraC survey and w ~ t t i f z g  of recol-Js.-The tract sanctioned for 
detail survey was comprised in rhdnas Tdjpur and Dalsingh Sarhi in the south 
of the district, where the effects of the famine were not appreciably felt during the 
field season. T h e a r e a  surveyed is mapped on 976 sheets on the 16-inch scale 
and on 328 sheets on the 64-inch scale showing village sites. T h e  average 
size of the field calculated on the whole area surveyed is 0.32 of an acre, but in 
the didra villages on the Ganges river it is 0.86 of an acre. T h e  detail 
survey was checked by 863 linear miles of test survey run by Europeans and by 
independent partdls and by 1,398 by inspectors. T h e  number of entries check- 
ed in the field records by European officers was 8,o 16 and by inspectors 2 I 4,939 
which gives an average of 20.4 per cent of t h e  whole number of plots. T h e  cost 
rates are:-For detail survey 878.31 and for record writing R87-47 per square 
mile. In this district the inhabitants gave considerable trouble a t  the com- 
mencement of operations ; no active opposition was offered, but there was much 
difficulty in inducing the people to attend whilst the survey was being made. 

276. Topographital survey.-The area topographically surveyed com- 
prised 23 villages and has been mapped on 5 3  sheets on t h e  16-inch scale. 
T h e  villages were surveyed in block only in their proper positions and not on 
separate sheets in detail. It  was checked by 146 linear miles of chaining; the 
cost rate is 8 2 7  per square mile. 

T h e  areas completed a re  given in the following statement :- 
I I I 

TRAVERSE SURVBY.  C A ~ A S T R A L S U R V E Y ,  16 INCHES=,  M I L E  ToPoGR4P'1cAL 
A N D  H I C O R U  WRITING. 

S U R V E Y ,  16 INCHES 
;= I M I L E .  

- - I N  o A r e a  i n  1 0 .  o o 1 A r e a  in 1 0 .  o 1 A r e a  in 
stallons. sq. miles.  villages. sq. miles.  v i l lages .  1 sq. m l l e s .  

277. T h e  area remaining for survey is a s  follows : For traverse survey 
I , I  19  square miles and for cadastral survey 2,632 square miles. T h e  didra 
tract is completed, and there is therefore no area remaining for topographical 
survey. 

SURVEY O F  T H E  N O A K H A L ~  DISTRICT. 
a78. T h e  work in this district consisted of  three Itinds, viz., (a )  the cadastral 

survey and record writing of certain Government estates in the islands of Sandip 
and Hi t iya  ; (6) the topographical survey on the 16-inch scale of other Govern- 
ment estates ; and ( G )  the topographical survey on the 2-inch scale of the re- 
maining portion of Sandip and HAtiya a s  well as  of the  other islands and new 
accretions a t  the n ~ o u t h s  of the Fenny and Meghni  rivers. T h e  traverse surveys 
for all these operations had also to  be done, none having been made in advance, 
and during the recess a map on the 4-mile scale had to be compiled in order to 
test the additions and corrections made on the district map by the local authorities. 

279. Anticipating difficulties with the inhabitants who were described a s  
being of a sensitive and turbulent character, the Director of Land Records re- 
quested that the native agency should consist a s  fa r  a s  possible of Bengalis ; 
the greater portion of the establishment was therefore recruited locally and 
from passed students of the Dacca Survey School;  a few expert surveyors (not 
local men) only being employed on the more intricate portions of the work 
such a s  the astronomical observations and triangulation. Field work comlnenced 
on the  7th December and closed on the 25th May, on which date  the detach- 
ment went into recess quarters a t  Dacca. 

280. Fortunately the anticipated opposition mas not experienced; on the 
contrary great attention and interest were displayed in the survey operations, still 
the difficulties in surveying the islands of this district have been very great ; the  
work was very scattered, provisions and especially drinking water merc hard to 
procure ; local chainlnen were very difficult to get,  and when obtained they did 
not perform a fair day's work, whilst towards the end of the season communication 



amongst the southern islands was difficult on account of the roughness of the sea. 
T h e  health of the establishments was on the  whole fairly good ; though cholera was 
very prevalent in Sandip and HBtiya only one n ~ n i n  died. During April and May 
there was a water famine which brought on a good deal of dysentery and fever. 

281. Traverse Survey.-There were no village boundaries within the  
Government estates which were to  be cadastrally surveyed, and a s  several of the 
estates were too large to be retained a s  the unit for the cadastral survey, it was 
decided to divide them into blocks averaging from one t o  two square miles in 
area. There were 44 such blocks which were sub-divided by 54  cross traverses. 
T h e  total linear niilrs of chaining was 264.6. Two chains were used throughout. 
Of the 1,003 traverse stations, 149 were permanently marked by glazed clay 
cylinders and zoo by locally made cldy cylinders ; the  remaining stations in 
Io\vlying and unimportant positions have been marked by prgs only. T h e  cost- 
rates are R2.50 per square mile for marking stations and 832.06 per square 
mile for traversing. T h e  unit of the traverse survey for the 16-inch topographical 
work was the estate or char  ; interior villages were not traversed separately: 
these chars are all Government estates. T h e  number of linear miles of new 
chaining amounted to 128.4 and the number o f  new stations was 360. T h e  cost- 
rate is 8 8 - 2 8  per square mile. For the  2-inch topographical survey the  unit 
was the island. NO village boundaries were travesed, a s  they were not required 
for the topographical survey. T h e  area consists of private and permanently 
settled estates. T h e  linear miles of chaining amounted to a17, including 
triangulation and lines connecting islands and the stations of the Great Trigono- 
metrical Survey. There were 6 8 9  new stations, all of which were marked by 
pegs. The  cost rate is 8 4 . 6 4  per square mil.-. 

282. Cadastral  survey a n d  wriliitg of records.-The area cadastrally sur- 
veyed has been mapped on l o g  sheets on the  16-inch scale T h e  homestead 
lands were also surveyed on the  same scale in their true position and no enlarge- 
ments were necessary t o  enable the  numbering to be entered. T h e  average 
size of the field or survey number was 1 . 1  I acres. In the area surveyed 153 
linear miles of check survey were run by the  officer in charge or by indepen- 
dent partdls and 239 miles by inspectors. T h e  number of entries in the 
records checked by the survey inspectors was g1760 and by the  officer in ch;lrge 
and the Settlement officers ~ ~ 5 6 7 ~  which together represent a5.5 per cent of the 
total number. The  cost per square mile for detail survey is  R J g  per square 
mile and R58.49 per square mile for writing the records. 

283. Topographical sufvey on the 16-inch scale.-The area of this class 
of  survey was 145.5 square miles, all Government estates. The  boundaries of 
these estates have been mapped in the same d e t a ~ l  a s  in cadastral surveys, oflsets 
being taken from the traverse lines. All village sites, streams, tanks, roads and 
other iopographical items have been surveyed ; the lirnits of cultivation have been 
shown on the maps. .I he mapping is comprised in 1 4 9  sheets. T h e  accuracy 
ol the survey W A S  tested by 54 7 linear miles of check survey by inspectors and 
indep~ndently. T h e  cost rate is R 1 z , o 8  per square mile. 

284. ?opoSrraphicaI survey on t/ze a-i?~c/z sc1le.-The area co~~lp le ted  on 
this scale was 19q.8 square miles and the mapping is comprisetl in I 2 sheets. 
Thc  boundaries of estates were not required and w~:re not therefore surveyed. 
All topographical irerns, including the lilnit3 of cultivation, were entered. 'The 
cost rate is #5-96 per square mile. 

~ 8 j .  I Ile following statement gives the areas surveyed :- 
-. - . 

CADASTRAL S U R V E Y .  ~ ~ - I N C H  SCALE, 
A N D  R E C O R D  WRlTlN6. SURVEY. 

Area in rq. No. 01 No. of Area in Area in  Area in I m i .  I blorkg. 1 6eIds. 1 r q  miles. I sq miles. 1 sq. miles. 

Sandip . . , 
Hdtiya . . 
Noakhali , . 
HPipur . . . 

214'1 
I 84.0 
I7 O 

9'9 

28 

15 
37,254 
11,088 

51'5 
3a.5 

47'0 
85'8 

2'8 
gay 

I 18.9 
65'7 
14'2 
... 



CADASTRAL SURVEYS.  5' 

T h e  outturn of  the  season has fallen short of the progralrime on account 
of exceptional difficulties already alluded to, and there remains an area of 9.5 
square miles for cadastral survey, of 3 9  square miles for 16-inch topo- 
graphical survey and 3 square miles for 2-lnch topographical survey. 

286. In this district the survey and writing of the records of 1 4  villages were 
undertaken with a view of judging of the value of t h e  old maps and records oi 
the Majnamutha and Jalamutha estales which had been prepared by Mr. J.  C. 
Price in 1875. T h e  programme was afterwards reduced and only 8 villages were 
surveyed. T h e  old maps having been prepared on the 32-inch scale, the new 
survey was made on the  same scale. T h e  folloning statement shows the  results 
of the new survey a s  compared ,\ith the old :- 

287. After a careful comparison of the new with the old maps, which were 
based on magnetic compass traverses, the Superintendent of Settlement Surveys 
is o f  opinion that an entirely new survey and an entirely new record should be 
made, The  Board of  Revenue agree with the Superintendent and have re. 
commended to the Government of Bengal that a new survey should be undertaken 
of the hlajnamutha and Jalamutha estates. 

288, T h e  following statement shows the  amount of survey work remaining 
to be done in North Bihir :- 

I I 1 

NAME OF V I L L A Q L  

MahiSagot . . . . . . 
Barnunia . . . . . . . 
Gopal Chak . . . . . . 
Hirukala. . . . . 
Chaulti . . . . . . 
Darrnat . . . . . . . 
Chak Gobindabera . . . . . . 

DISTRICT. Traverse Cadastral survey and Dilra Topographi- 
survey. writing ol records. cal survey. 

Darbhanga . . . I I ... 

Bonomdlichatta . . . . 42 180 177 

Old 

.- 

Under the orders of the Government of India, letter No. a,",!$, dated 3rd June 
1896, the above is to  be completed by one traverse camp and two cadastral camps 
by the end of September 1900. About half will therefore be completed during the  
coming field season. In addition to the above certain portions of the boundary 
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1,524 

2,420 
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169 

567 

214 
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326 

653 

72 

---- 
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2,136 
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1,682 
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between Nep$l and  he districts of Purnea and Bhigalpur are  t o  be  relayed, and 
the  resurveys of the Majnamutha and Jalamutha estates a s  well a s  the survey 
of the Balarhmpur estate, all in Midnapore district, are  t o  be completed. The 

remaining areas in NoAlthili are  also to  be completed. N o  orders for 
surveys in Bengal other than the  above have a t  present been issued. 

289. T h e  Superintendent of Settlement Surveys reports that  Captain 
Symonds,  who was in charge of the North Bihhr traverse section, and for a time 
acted for him a s  Superintendent of Settlement Surveys, Bengal, has given him 
entire satisiaction in the performance of his duties.* 

THATON, PEGU A N D  TOUNGOO D I S T R I C T S ,  L O W E R  BURMA. 

No. 7 PARTY. 

290. During the year under report the  charge of this party was held by 
Personr el.  Mr. E. G. Gilbert-Cooper, who 

hqr, B .  G .  Cilbert-Conper, Oficiating Deputy Superintendent* re- 
l s t  grade, in charge up to  4th September 1897. lieved by Mr. W. C. Price on 

,, \V. C. Prlce, Extra Assistant Superintendent, 2nd grade, the 5th September 1 g97, on 
in charge from j l h  September 1$97. 

,, G. W. jal.bo, Extra Assistant Superintendent, 4th grade. his availing himself of privilege 
., J. S .  Ssiney, sth 91 leave. 
,, hl.  Gastaud, Sub-Assistant 1st ,, 
,, T. W. Babanau 1st ,. 291. T h e  party was divided 
,, J. H. hlurphy 2nd r, into 3 sections a s  follows :- 

[rorn ~ s t  December 1896 to 16th September 1897. 
Babu Amar Sin h, Sub-Assistant Superintendent, 2nd ,, Section NO. I (traverse and 

,, Abinash Ehunder Bose, ,, ,, 3rd cadastral combined) under Mr. 
Mr. C. S. I.ittlewood, ,, 

from 1jt11 Novernter 1596 to 26th June 1897. 3rd 
" J. S. Swiney, operated in the 

22 Sub-Surveyor., etc., and 140 temporary F i e l d  Surveyors, Pyuntaza and Zeyawadi town. 
Inspe~tors, etc. s h ~ p s  of districts Pegu and 

Toungoo respectively, commencing field work on 8 t h  December 1896 and 
closing on the 30th June ; a detachment from this camp under Mr. M. Gastaud, 
was deputed for the topographical survey on the 2-inch scale of 452 square 
miles in district ThatBn, t o  complete standard sheets Nos. 372 and 326, and 
commenced work on 9th November 1896 and closed on 14th May 1897 ; 
Section No, a (cadastral), under Mr. W. C. Price, began work on the  large 
scale survey (50 feet and roo feet=[-inch) of the tomn of Rangoon, on the 
13th November 1896 and closed field work on 5th June  1897 ; section No. 3 
(traverse), under Mr. G. W. Jarbo, started traverse operations in Rangoon 
on 2nd November rS96 and closed field work on 3 1 s t  May 1897. O n  the com- 
pletion of the traverse work in Rangoon, this section was transferred to  take up 
the  advance traverse of district Toungoo on 15th January 1897. 

292. T h e  programme of the field season consisted of ;- 
(a) T r n v e r s i n g . - P e g 1 1  district, 8 square miles, in Ananbaw Circle ( I -  

inch shcets 3 2 2  2 n d  323)- Tourgoo district, 600 square miles 
in circlt,s I<\\inclaln, I<yaukhmaw and Kyaukkyi. Rangoon town 
9.- s uare miles, exclusive of water area. ! 9 ( b )  Deiazl A l i r i f e y . - P ( : g t ~  district, 374 square nliles, on 16-inch scale, 
in Ananbaw ant1 \r'i:hla Circles, to complete the district. Toungoo 
district, I j o  square miles, on 16-inch scale, in Kwindala and 
K~auklim;i\v Circles ( I - inch  standard sheets Nos. 322 and 323). 
Rangoon ton.11 large scale surveys on 50 and roo feet to the inch 
as  Iollows :- 

2'4 square miles on the scale of 50 feet= I inch 
3'9 11 11 100 I ,  1, 

exclusive of water area. 

(c) Topogrnplrical 51tr:tey.-Thatbn district, 480 square miles, to be 
triangulated and topographically surveyed on 2-inch scale in . hlessra. A .  \Y. Sniart ar.J C. S. I<raal, in charge of cadastral seclions have done excellent work 

during thc ear undcr !-port. ' I  he former has nddcd to his repota~ion as nn excepti,,nally able revrnlle 
rurve).or. ,$he junior xssislnnt?, hlr. C. S.  Gasper and l3ah11 Xilmoni C h a t ~ e r j e ~ ,  ljav- atlorded vcrv vnlu- 
able aid to thr offirer. in charge 61 their ~rclions. M r .  E. F. Berkeley, in charge ol  the So6lihdli d~tachment,  
has done very w e l l  in an cateyt:unally d~fticult survey. 
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standard sheet No. 372, Also 3 0  square miles on 2-inch scale in 
sheet No. 325,  total 510 square miles, 

293. T h e  demarcation was well done, both in Pegu and Toungoo districts. 
At the  commencement of the season it was found that the  demarcation was 
somewhat in arrears, owing t o  large portions of the area to  be demarcated being 
under water; but this was remedied later in the season by the temporary 
employment of 3 additional demarcation officers, and the work of survey did not 
suffer-in any way. 

294. T h e  following statement shoms the season's outturn exclusive of 
goonTown Survey :- 

I 

CADASTRAL SURVEY, 16. 
I N C H = I  MILE. 

-- 
(a) Resurvey of Sittang river owing tochanges. 

LOCALITIES. 

295. In the ThatBn district, 2 I square miles of forest reserve was traversed, 
and also I I square miles of river area. In district Pegu I r square miles were 
thus surveyed in order to complete the district;  and in district Toungoo, 679 
square miles of advance traverse was effected. T h e  total area traversed being 
722 square miles, embracing 295 kwins or villages. T h e  theodolite was set up  
a t  14,888 stations and 2,336 linear miles of double chaining was done. This  work 
was checked by 150 astronomical observations for azimuth. Owing to facilities 
for carriage, clay cylinders were used throughout for marking the stations. 

296. T h e  detail operations on the 16-inch scale in the Pyuntaza township, 
Pegu district, were checked by 1,244 linear miles of chain measurements, o f  
which 447 were done, partly independently after the sheets had been rereived in 
office, and partly by European assistants. T h e  proportion of cultivation to 
jungle is as  z to 3 and the average size of  the field is 0.56 of an acre, calculated 
on the cultivated area only. This  completes the cadastral survey of the Pegu 
. . .  

distr~ct .  
297. T h e  16-inch detail operations in the Toungoo district were checked 

by 328 linear miles of chain measurements, of which 125 \Irere done partlv by 
independent pal-tcils and partly by European assistants. 'I'he proportion of cultiva- 
tion to jungle is a s  2 to 3, and the average size of the field is 0.44 of arr acre, 
calculated on the cultivated area only. 

298. In addition to the above new survey, 58 villages of district ThatBn 
were revised owing to representations o f  the Settlement Officer that large exten- 
sions ot cultivation and alterations in field limits had taken place, particularly 
in the areas under sugar-cane cultivation. 

299. Topographical operations on the 2-inch scale were undertaken in 
district Thathn of areas both within and outside the limits taken up cadastrally, 
in order to f i l l  up standard sheets Nos. 372 and 326. T h e  boundaries of the 
Onkagyu and Pilkagyu forest reserves, which fell within the area under topo- 
graphical survey, were talten up and traversed with the theodolite. 

300. T h e  total expenditure for the year, inclusive of the Rangoon tonrn 
survey charges, was R I ,98,796, including a charge of q per cer.: for instiuments, 

No. of 
kwi~zs.  

Pegu . . . I I 

I 

Toungoo . . . .  
'g5 { Topographical Survey .-inch= I mile. 

miles. 

ThatGn . . . . . .  

TOTAL . 

;;;: 
miles, 

No. of 
kwilzs. 

No. of 
fields. 

i I 
J I I ( ~ )  

--- 

722 

... ... 

208 

... ... 
283,170 

45 2 
41 (0) 

1,002 
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T h e  cost rate of the traverse operations in districts Thatbn, Pegu and Toungoo 
was 863-14-2 per square mile, and the cost rate of detail 16-inch survey in dis. 
tricts Pegu and Toungoo was 8150-13-10 per square mile. T h e  cost rate of 
revision survey in district ThatBn was 835-3-2  per square mile. T h e  cost 
rate of the topographical work in district ThatBn on t h e  2-inch scale was 
Rqg-10-5 per square mile. 

301.  T h e  country under traverse and cadastral survey  his year w ; ~ s  very 
and retarded the work considerably. T h e  area topographically 

surveyed was more ditlicult than last year, and was all surveyed on the z.inch scale, 
whereas last year more than half the  area returned was done on the I-inch 
scale. 

302. T h e  season's drtail 16-inch \vork is mapped on 588 sheets in district 
Pzgu, and 6 2  sheets of district Toungoo. T h e  whole of the  sheets of the 
Pegu district will be completed by the end of the recess sexson, and will be sent 
to Calcutta for publication as  soon as  they have been passed by the Settlement 
Officer. T h e  sheets of the  Toungoo district will also be ready for publication 
by the end of the recess season. T h e  tracings and area statements of the 
188 villages of  district Pegu are  nearing completion, and will be ready for 
despatch to  the Settlement Officer by the commencement of t h e  field season. 

303, T h e  2-inch mapping of sheets Nos. 326 N. E., 373 N. W., and 372 
N. W., has been completed ; and it is  expected that  the  remaining sheets 
Nos. 372 and 373 N. E. will be completed by the  close of the  recess season. 

304. Dysentery and fever were very prevalent amongst the khaldsis work- 
ing in the Pegu and Toungoo districts ; nearly i t h  of the menial establishment 
being incapacitated for work throughout the field season from these causes, 
one man died of cholera, and two from fever: a considerable number had to be 
sent t o  their homes before the close of firld operations. T h e  health of the  
assistants was good, with the exception of that of Messrs. Babonau and Little- 
wood, who suffered much from the above mentioned causes. 

305. T h e  number of Burmans and Karens e~nployed this year in the 
detail survey was 56. Of these, 3 inspectors and four field surveyors were already 
in possession of the five years certificate ; one field surveyor had qualified for a 
certificate under the two years scheme during the previous year;  7 men have 
served 5 years, and I man three years outside Mr. Bridge's scheme; 6 men 
joined from parties working in Upper Burma ; 16 men were apprentices in this 
party during last season, and were taken on the strength this season ; and 15  
men, volunteers from the survey schools in Burma, were entertained to undergo 
a survey training under the two years scheme. T h e  average monthly earnings 
of the Burman field surveyors is R36-6-0, and those of the Hindustani surveyors 
for the same period R49-15-9. T h e  3 inspectors did their worlc well: one of 
these men Moung Po ChBu was deputed, with the sanction of the Local Govern- 
ment to take up one of the temporary posts of demarcation officer, in which 
capacity he gave entire satisfaction. T h e  older Burman field surveyors worked 
well; but this cannot be said of the 15 new men, who joined this year from the 
local survey schools : out of these, 7 only have qualified for a bonus, and of  
the remainder, 4 failed to  earn the bonus, 3 absconded, and one left under the 
plea oI illness. 

306. T h e  programme ol the party for the  coming field season consists 
ot :- 

Travevsing Toungoo Distr ic t  to complete the district, giving an area, so 
far as can be ascertained at present, of 800 square miles in circles Icyaungbya, 
Sethlhdaung, Zeyawadi, Pauktaw, Tetpyauk, Kaungyan, Tantabin, D ~ n n ~ a w a d i ,  
Dwayawadi, Yegyi, Lbhla, Bahnaung, Kanni, Kblin, Swa, KunBn, Thagaya,  and 
Myohla, should the area remaining to be completed exceed this estimate, it will 
be possible to complete 1,000 square miles in the  season. 

Detail  Survey Toztngoo District,  800 square miles on 16-inch scale in 
circles Kyaungbya, Sethlhdaung, Kyaukkyi, I<yaukhmaw, M8n, Banmadi, Tanta- 
bin, MinbBn, Zeyawadi, Tetpyauk and Icaungyan. 

307. Thanks are due to the Deputy Comlrlissioner of Pegu, Mr. W. N. 
Porter, the Deputy Commissioner of Toungoo, Mr. T. C. Mitchell, and to the 
Deputy Commissioner of  T l ~ a t b n ,  Mr. R. C. M. Symns for the cordial assistance 
rendered by them to the Survey Department during the past year. 



CADASTRAL SURVYS.  5 5 

Rangoon Town Survey. 

308. T h e  traverse operations of the  large scale Rangoon Town surv.ey 
were continued this year on the  2nd November, and brought to a conclusion 
under the immediate supervision of Mr. Jarbo, on the 15th January. T h e  out- 
turn consisted of 7 sub-circuits, 87 blocks and 476 purdahs, rovering an area of 
5$ square miles, of which half is water area. In effecting this, the theodolite 
was set up 2,580 times in only 9 6  linear miles of chaining. T h e  t r a ~ e r s e  sta- 
tions in the town proper are marked by small iron pegs driven into the ground, 
and in the suburban portion, by clay cylinders embedded flush with the ground, 
and an iron peg driven into the centre. T h e  total cost of the traverse work 
only was 85 ,267  inclusive of 4 per cent for instruments, giving a rate of 
R1,oo3-3-9 per square mile. Two.thirds of the levelling operations in the  
town having been completed last year, the remainder was finished by the 15th 
January, 24 linear miles of chaining being done, staff readings were taken a t  
538 points, and 78 bench-marks were established a t  the corners of streets, on 
walls of culverts, parapets, etc. T h e  records in connection with this work have 
been completed. T h e  total cost amounted to 82,035, giving the rate of R27-8.0 
Der linear mile. 

309. T h e  detail survey of Rangoon was continued on 13th November and 
was finished on 5th June. Rather more than half was completed last year, and 
the  remainder 5-96 square miles, was disposed of this year and mapped on 166 
sheets, v h . ,  1-38 square miles on the scale of 50 feet = I inch mapped on 6 8  
sheets, and 4-58 square miles on the loo  feet scale mapped on 98 sheets. T h e  
total cost of the detail survey was 833,786, giving the rate of f 1a,334-0-1 I per 
square mile for the 50 feet scale, and R3,060-7-8 per square mile for the roo 
feet  scale. As the demarcation officer was unable to demarcate the lots in 
town block C on the  50 feet scale, owing t o  the original Municipal plan of this 
block having been surveyed on the 10 feet scale, a t  the request of the  Munici- 
pality, this block was surveyed on the 10 feet scale instead of on the  former 
scale. In order t o  avoid a break in scale for so small an area, a field book 
record of each measurement was kept, which was subsequently utilized for 
plotting this block on the 50 feet sheets ;  thereby avoiding the necessity of  
pentagraptling it down to the 50 feet scale. T h e  area of this block h a s  there- 
fore',been included in that shown above a s  having been done on the 50 feet  
scale. 

310. Approximate contours five feet apart have been run over t h e  undulat- 
ing portion covering an area of about five square miles. 

311. Every sheet surveyed during the season has been well checked, in 
effecting whirh 967 lines = 82'9 linear miles were run by European assistants, 
367 lines = 16.5 linear miles by native inspectors, and ~ z a  lines = 5'4 linear 
mlles by independent checlc patta'ls. 

31 2. Of the 166 sheets comprising this season's work, the  whole have been 
inked in, and working tracings have been made for the M u n i c i p a l ~ t ~  in addition 
to  special field books of each sheet, together with all the  area statements 
which were made over Lo the Boundary Officer. All the sheets of the wall map 
on t h e  scale of 300 feet= I inch, 22  in number, exclusive of blank sheets, have 
been prepared. A mnp of Rangoon on the  scale of 1,000 feet= I inch has 
been asked for, and is being compiled for the Municipality. T h e  cost (8250) 
will be separately borne by the Municipality. 

313. The  total expenditure for the year on the Rangoon town survey was 
£337,635, which, together with the  expenditure last year (R64,966), and adding 
4 per cent for instru~nents, bring the total expenditure up to date  t o  81,06,705. 
As was anticipated last year the original sanctioned estimate for the town survey 
(883,600) was insufficient for the work t o  be undertaken, chiefly on account 
of cost rate for the portion surveyed on the loo feet scale (covering grds 
of the total area to be surveyed) having been very much underestimated ; this 
\\as due to the fact that there were no prevlous surveys on that particular scale 
on which to form a n  estimate. I he estimate for this scale of work was 
originally put down a t  Rz,ooo per square mile; but aclual experience has 

it to amounl to about R5,ooo per square mile. T h e  estimate for the 
50 feet scale survey being based on the cost rate of the Calcutta survey, proved 
to be very accurate. As it was therefore clear that the total allotment originally 
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sanctioned for the work (R83,600,) would be  considerably exceeded, a revised 
estimate Ivas prepared, and a n  additional grant was obtained from the Munici- 
pality of 834 ,990  to enable the work to be completed by the end of November 
1897- 

314.  All the triangulated stations in Rangoon, except those on the  roofs of 
houses, were permanently marked by masonry pillars 18 feet square, and 4 feet 
in depth, huilt a t  the request of the  Mun~cipality, 3 feet being sunk below 
the surface of the ground and I foot above. These ( rg  in all) were handed 
over to  the Municipality for preservation, and were separately paid for. 

31 5. T h e  conduct of the men employed on the  town survey was excellent 
throughout, and there was not a single complaint made against any subordinate 
of the  survey during the year. Cordial relations were maintained throughout 
nith the officers of the Rlunicipality, who rendered every assistance in their 
power; in connection with which the  name of Mr. Shircore, the  Registrar of town 
lands, should be mentioned. His knowledge of the town and  readiness to supply 
information being of the greatest :~ssistance. 

316. T h e  ~ k ~ u t ~  s & v e y o r - ~ e n e r a l  inspected the  party from l a t h  January 
to 16th idem, and again on his return from Upper Burma from 6 th  February to 
14th idem : during these visits the  whole of the  records and accounts of the 
office of the Deputy Superintendent, together with those of the  3 camp offices, 
were thoroughly examined, and t h e  arrangements for carrying on the large 
scale survey of Rangoon town were fully explained t o  the Deputy Surveyor- 
General. Colonel Sandeman also personally checked the  field work of the 
town in several localities selected by himself, and expressed himself a s  tho- 
roughly satisfied with the  minute accuracy of the field work. T h e  Officiating 
Deputy Surveyor-General, Lieutenant-Colonel Hobday, also inspected  he party, 
in recess, on the 9th and 14th July.* 

NORTI-I-WESTERN P R O V I N C E S  A N D  OUDH. 

317. Cadastral survey and record-writing operations were continued in 
these provinces under the superintendence of Mr. G. B. Scot t ,  Superintendent 
of Land Records Surveys, in the following districts :- 

North- Western Pvovitzces.-Meerut, Shrihjahlnpur and  L i l i ~ p u r  Sub- 
division. 

0udh.-Bahraich, Kheri and Sitfipur alluvial makals. 

R'ork was also commenced in Bareilly. In addition to the above, test sllr- 
veys were made of certain portions of the Nriini Tbl district. 

318. T h e  areas surveyed and the number of villages and fields of which 
the kl~asvas were written up during the  year ending 30th September 1897, to- 
gether with the cost rates per square mile, are given in the follolving table :- 

--- - - 

hleerut . . . . 
LAlilpur Sub-division. . 
Bahraich . . . . 

Sldpur allu\.ial mahals . 
ShAhjahSnpur . . . 
Kh-vq . . . . 
Barrnllv . . .  

I 1 4.135 1 4 ~ 2 5  , 4.081 3n88.565 / 4.281 1 I 45 
I 3 I mmn 

- -- - -  - ~ - - 
The officer in charge reports l l i ~ t  Alessrs. W. C. Price. C. \V. Jnrbo, J .  S .  Swiney and M. G a q t a ~ ~ d  

have managed their seclions in a satisfactory and able manner, and that the other assistants have also 
fiven sat~slactinn. 0 1  the nalive estnblirhmcnt the lo l lc , r in~  are deser\,in of special menlion, 

I r .  C. Abreu., Azimulla Khan, Mahomed Umar  Nasib Beg, hlahbub Alli, T h a  f iun C;yaw and Rloung 
Hpo Icah. 
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319. X comparison of cost rates, with those of last year, shows that while 
in Iiahraich, S l~ah jah inpur  and Kheri the expenditure per square rnile has been 
reduczd, that in Mecrut and LAlitpur has increased, and in Bareilly it is I~igh. 
In Meerut the total expenditure far the year has been less, but the area surveyed 
mas comparatively small for the silpervising staff, and a further expenditure was 
incurred by the employment of nrt~ins to survey difficult jungle covered Rhadit 
lands. In LBlitpur, owing to the famine, the patwdris \Irere \\ithdrawn from sur- 
vey work during a considerable portion of the field season, and a s  the average 
size of the pats l fr is  circles is nearly 8 square miles, and no Ra'no~,gos were 
obtainable to aid in the worli as  in previous years, it became necessary to employ 
c . 0  amitzs which was done with { h e  consent of the Board of Revenue. During 
;he recess lnontlls also the pnluldris were kept on famine mork in theiiown circles, 
and paid rnoharrrrs were engaged to prepare the necessary papers in office, other- 
wise the records of (he sub-division could not havz heen completed this year. 

320. In B Ireilly the first two monlhs of the field season were taken up 
entirely in training the pnlzun'ris. the course being much prolonged by their 
)laving to Ivave the classes several times f3r famine work, and they were amain 

b 
and amain \vitlidrawn, while regular survey was in progress often for a fo r tn~ght  s 
at  a tlme or even more. In consequence, field work, especially Rhnsvn writing, 
had to be c;~rried on till September, to allow of a sufficient area being completed 
for attestation, This entailed the maintenance of the sup-rvising sraff and a larg- 
er number of  nlivdohas throughout the recessmonths instead of up to May only, 
a s  is usually the case. 

321. Except in LAlitpur, and the Rhadir lands of Meerut, where, with the 
consent of the Board, sotue atnitzs were employed, the whole of the survey and 
record-wiling was done by the pat.z~llfris, with, where necessary, the assistance of  
, + d ~ , ~ ~ n g o s  who had been sent for training ; when th. parwdris were aged and other- 
\vise physically incapable, it was done by their recognized heirs or relatives. T h e  

average outturn of a p41tiea'vi per diem varied in the several districts from 
10 to 18 acres o! survey, and from 25  to 40 fields of  record-writing. Some pat-  
zi,/ivis, during the iatter  month^, surveyed an average of nearly 30 acres a day, 
\\-hilt. others never go1 beyond g or lo. Syveral earned rewards for large outturn, 
one man in I<heri earning Kgg over and above his salary duritig the season. On 
the other hand, many h.td to be fined for Iazin-ss and absenting rhemselves tvith- 
out leave. Or1 the tvhole, the irnprove~i~ent both in  attendence and outturn was 
very marlied. 

322. \'cry few ta'nuqgls could be spared f r ~ m  theirot ier  duties, especially 
those Ir! connection witti famine, either for trlining or supervising. About 120 
unzeo'wa'rs rrcrivt.d ce r~ i f ica t r s  after surveying one or more villages each. 

323. In evrr!- square mile o f  survey from s to 3 linear miles \\.ere checked 
b!. chain lines run by inspectors and field-book or ' -  independent " check lines 
of r;~ther more than half a linear mile. In the Rl~asms front t o  to 2 0  per cent 
nt entrirs \!err checltcd by inspeclors. All Europ-an officers, with one exception, 
also trsted tlie records in i h ~ i r  respective districts, not as  ~ n u c h  as  is desirable 
In all c;lses, but a single officer cannot be expected to do a s  much checking 
rrrsonalls as is the rule in the Survey of I n d ~ a  parties. l ' l le s u b o r d ~ n a t ~  district 
( fficials had too m u c h  other v<orlc last year to allow o f  their assisting, bu t  i f  i n  
lururtl they and the k d ~ z l ~ ~ / g n s  ald in checking the record-writing, the tesired 
i~mount of clieclc \ \ - i l l  be obtained. Several indepenaent pa, tdls were exalnined 
hy the Superintendent himself In each district ; as a rule the work was found to 
be \cry a c c u r ~ t e .  Some few sheets had to be entirely rejected and resurveyed, 
and in sever;~l cases scctions of  work in progrt-ss were rejected and resurvtyed, 
but the proportion of rejected work to the entire area surveyed was \cry stnail. 

324. The number of boundary disputes was much less t h ; ~ n  in p r e v i o u s  
years, and those not arr,icably settled on the ground were reported to  district 
cfficcrs for disposi~l. They are chiefly in alluvial tracts, and  hose not disposed 
of before the rains set in necessarily remained over till the coming field season. 

325. PIlluvial ~ t ~ n l ~ o l s  were distinguished from permanent lands by ;I thick 
line and were separately numbered. Their former limits differ of course from 
the present high b ~ n l i s ,  1'0 prevent confusion, the former l i t ~ ~ i t s  of the f n ~ h ~ / ~  
have been sliu\\~n in thick lines, the present positioli of high banks being marked 
by the usu;ll convention,~l sign of short h;tchures, thus the requirements of the 
setrle~nrnt officeis, and of t!:e topographical draftsmrn, are equally met. 

I 
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316, Fluctuating cultivation is now distinguished from permanent in all 
districts by being inked in blue. Where possible, that i s ,  in stony upland 
tracts, most of the minor quadrilateral stations are marked by crosses cut in  
stones in silu or embedded for the  purpose, thus giving numerous accurate 
referring marks for resurveys whenever these became necessary. 

327. T h e  survey and record-writing of the hleerut district, and of the 
Lalitpur sub-division, have been completed, a s  also the  mapping, tracing, area 
estimating and nearly all the  papers required for attestation in Meerut, and 
for the Settlement Officer in Lilitpur. It  is believed that all the records will 
be  made over, complete, before the  end of December in Meerut, and earlier 
in Lilitpur. In Bahraich an area of 440 square miles remains unsurveyed, 
and in Shrihjahhnpur an area of 230 square'miles. These should be comp!eted 
durinc the coming season. T h e  survey and record work of the Sitdpur alluvial 
rrlnhals have been completed. In Bahraich and Bareilly areas of 73 square 
miles and 181 square miles, respectively, have been surveyed in advance of the 
record-writing owing to the prolongation of the field season. Endeavours will 
be rnatie to prevent this in future. In all other districts the  records of all 
surveyed areas have been written up. 

328. In office the mapping of surveyed areas is practically completed. 
Three sets of tracings (one showing soils) have been, or are  being prepared. 
T h e  calculalion of field areas has been completed in most districts and is \!,ell 
advanced in others. 

329. T h e  old settlement village plans of districts Etah, EtAwah, Mainpuri 
and Azamgarh mere examined and tested by the Superintendent and Mr. 
Johnson during the past season and reported on. It  has been decided that 
all these districts are to  be resurveyed before expiry of present settlement. 

330, On a previous report submitted by the Superintendent on the present 
maps of the  cultivated lands in the NAini Tdl district, it was ordered that before 
a resurvey of any village was undertaken, the existing village maps should be 
carefully checked, and resurveys were only to  be made where necessary. 
T h e  survey of newly cultivated land and potato blocks was to be done. TI15 
sanction was only obtained in April 1897, and nearly a month elapsed before 
the establishment could be collected. It  was evident that very little could be 
done before the rains set in. Anri?ts from G a r h a i l  were sent for, and meantime 
the Superintendent and Rlr. Powell personally ran check lines across several 
villages. These showed such large discrepancies that it was decided to re- 
survey a s  rnally blocks a s  possible before the rains set in on the same scale as 
the settlement, viz., 66 inches= I mile. T o  prevenl needless expenditure, a sn~a l l  
establishment of z inspectors and zo amins  only ivas engaged. Some were 
sent under bfr, Johnson to take up the survey of potato blocks in pnryar~a 
Rimgarh,  the  remainder worked under Mr. Powell in $argnlzn Chalihata. 
LC1or!i was closed in July when 76 blocks o f  ordinary cultivation containing 
z 1,829 lields and 45 potato blocks had been completed. The  average size of the 
fields was 2 0  to the acre which made the work extremely laborious and even 
I he best survevors could hardly do more than z or 3 acres a day. 

331. A comparison with old maps showed these to be unreliable a s  a rule 
and on a further report to the Board, a complete resurvey n-as ordered. This 
will be commenced immediately and carried on a s  rapidly a s  allotted funds \r.ill 
permit. Sirnultnneously an index map 011 the 4-inch scale will also be compiled. 
The  scalc of ordinary cultivation n.ill be that of 64 inches to the mile, of potato 
blocks 32 i ~ ~ c l i e s .  

332. The cost of sr~rvey on sllcli large scales on the hill sides will necessari- 
I v  be great as  compared with work on the plains, especially a s  it must be done 
by p<~id  ntnins,  there being no pn l zdr i s  to do it. T h e  work will be under 
the immediate charge of hlr. Powell. 

333. For the resurvey ot the halhandi villages in B;lsti, mentioned in last 
ye;lr's rtlpnrt, hlr. Johnson started training classes for patu~o'rts in Domariaganj, 
bur the men were almost immediately withdrawn for famine work and the 
:rsurvey was postl,oned. It mi l l  be resumed during the coming season. Owing 
also to the famine, the proposed training of the BBnda puforirrs was not 
begun. 

In conclu:ion, the Superintendent would again call attention to the zeal, 
ability and hard work of the several officers In charge of the various optrat ions 
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NORTH-WESTERN P R O V l N C E S  A N D  OUDH. 

No. 2 PARTY. 

3 3 4  during rhe previous year, No. 2 Party has been employed in travers- 
ing and supplying plots of the points 

Person~rei. thus fixed in certain districts of the  
Captain J .  M. Fleming. I.S.C., Officiating Super- North-\Vestern Provinces. T h e  party 

~ntendent, 2nd grade. 
M,,. W. S .  Buttress, Extra Assistant Superintend- has remained throughout the year under 

ent, 1st grade. the charge of Captain J. M. Fleming, 
H.  Dowman, Extra Assistant Superintendent, I.S.C,, With the exception of  the period 
and grade, from 1st May to 20th September 
1897. from 1st June to 23rd July, when Mr. 

,, H.  T. Hanby, Extra ~ s s i ~ t a n t  Superintendent, W. 5. Buttress held charge during 
znd grade, from 12th October 1896 to 30th 
April 1fig7. Captain Fleming's absence on leave. 

,, C .  G. ~ e e ,  Sub-Assigant Superilltendent, 1st Work was commenced a t  the beginning 
p d e ,  from 261h October I 896. 

,, C .  H .  G. Johnson,Sub-Assislant Snperintend- and terminated at  the end 
ent, Ist grade, from 1st to 3 1 s t  October 1896. of March, when a reduced establish- 

,, A. H. Pe~cher:, Sub-Assistant Superintend- ment proceeded t o  recess quarters a t  
ent, 2nd grade. 

~~b~ ~ ~ g a d ~ m b a  Prasad, Probationary Sull-Assist- Mussooree. 
ant superintendent, 3rd grade. lrom 17th 335. During the field season two 
November 1696. 

>Ir. C. C. Byrne, Probationary Sub-Assistant camps were maintained under the 
Superintendent, 3rd grade, from 20th Novem- charge of Messrs. W. S. Buttress n.nd 
ber 1896. 

63 sub-~urveyors ,  Computers, etc., etc. H. T. Hanby respectively. Mr. &nby 
proceeded on furlough from 1st May 

and .\,as temporarily replaced in charge of a camp by Mr. Lee, who later made 
way for Mr. Dowman on.his joining tht: party after priviiege leave. Two sub- 
surveyors and five c h a ~ n  squads mere retained in the field for a portion of the 
recess to undertake any required revisions. 

336. The object of the season's worli has been to furnish the settlement 
surveys with plots of the different villages traversed, showing the various traverse 
stations. T h e  pnlwkris by whom the detail survey was carried out \j1ere thus  
supplied with a large number oi fixed points on which to base tLleir detail field- 
to-field survey. 

337. Tlie programme of work a t  first assigned to the party was quite 
insufhc~ent to fully employ the: establishment all through the year, and in addition 
to  this, in order to finish rapidly certain pn~gnllns, the members of one camp 
had to be at first di~tributed in an uneconomical way, the result of which was 
that several men remained unemployed for a short period (luring the best 
working time of the field season. It was early pointe,d out that the allotted 
programme would not suffice, but only at  tlle end of January was an enlarged 
sphere of work assigned to the party. The original area to  be traversed 
comprised the completion of the Shilijahbnpur and ICheri districts, consisling 
of 237 2nd 1,679 square miles respectively, while the survey of the Bisalpur 
pargarfa of the Pililrhit district, an area of 370 squale nliles, was also ordered. 
Early in February, on receipt of orders, the traversing mas extended further 
inlo Pilibhit, and the \vhole district, with the exception of the Jahrinabad 
par:qanra, was easily completed by the beginning of April. In this latter tract 
work was much retarded by the fact that no demarcation had been done, but 
thanlts to the energetic action of the Collector and his assistants this n.as push- 
ed ahead, and everything nras completed more rapidly t t a n  could I~a\:e been 
expected. Had orders been received earlier, the n,llole Pilil)hit district might 
have been finished with ease, and the cost rate thus much reduced. 

338. Where reserved forest areas were met with, their external limits nvere 
traversed, here and there connecting lines being run th rougl~  them along the 
cut fire lines to join the work on to village lands beyond. T h e  total area 
traversed by the party, inclusive of 332 square miles of reserved forest area 
traversed round, amounts to 3,005 square miles. Plots of the area traversed 
in Shbhjah5npur and of the Srinagar pargana of the Kheri district were 
urgently rcquircd by the local survey ofliccrs, and these a n l o l ~ n t i n ~  to  445 
vrllages on 4 2 2  sheets \verc: all supplied by tlle end of February, p.ots o f  each 
batch of \.illages being forwarded immediately when ready. I n  addition to  the. 
current  ear's work one sub-surveyor with five'chain squads had to be detained 

1 2  
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for two months revising a portion of  the previous scasm's work, and the 
completion of these computations occupied two computers considerably longer. 

-339. At the survey stations similar marks to  those employed last season 
were erected, i.e., stones were used for the triple junctions when unmarked 
by platforms, also a t  one satellite station of  each triple junction and a t  two inter- 
mediate stations, when the distance between triple junctions exceeded I l a l f  a 
mile, while in the  vast majority of  cases, locally made pottery cylinders were 
used t o  mark theodolite stations. These last would appear in no way to 
answer the  requirements of a permane~rt mark. In the loose sandy soil found 
in the districts traversed, the cylinders are easily drawn out, and a visit to the 
area completed last season showed that a large percentage O F  these marlcs 
had already vanished, and it was a universal complaint of the patwiiris \\rho 
were met with a t  work, that the statiz~ns could only be identitird by the 
distinguishing trenches dug  round them, the m ~ r k s  themselves having been 
up-rooted. An attempt was lcatle to utilize wedges of burnt clay of similar 
size and shape to the stones, but it \\?as irr.possible to get these wedges burn t  
through in a satisfactory manner and their use had to be disconrinued. TIle 
stones would seem to fulfil the requirements of  a permanent mark in every 
way. Altogether in the season's operations 5,308 stones and 26.67 I pottery 
cylinders have been embedded at  the variotrs traverse stations. The  expendi- 
lure of marks was thus rn~lch less than that of  last year and than mas expected, 
due to  most of the trijunctions having been found perlnanently rnarlted by 
masonry platforms, and to a large number of forest and other pillars hhving 
been found and utilized. Estimating a t  considerably less than last year's 
requirements and to avoid the disappointments, experienced last season, the 
full estimated requirements were ordered during last recess, About 7,000 
stones remained over, and these stored a t  different tnllsils will be utilized 
dljring the coming season's work. T h e  stones mere obtained from the same 
native contractor a t  Chundr a t  a cost o f .  a145 per thousand, and including 
the chargesfor carriage, their average cost I S  about 4 annas 8 pie per stone. The 
pottery cylinders \Ifere all locally made, and were obtained at  an av-rage cost 
of about 8 3  per hundred. A large number of these were broken in transit 
over the rough country roads.. 1 hese marks were distributed all over the dis. 
tricts under survey a t  convenient centres, and were thence obtained a s  required 
by the field hands. 

340. The  establishment was in every way superior to that of last year. 
T h e  transfer of several good men from the Bihar Party and from No. g Party 
enabled the services of inferior men to be dispensed with. Much good reslllted 
from insisting on every surveyor old and new conlpleting a small village circuit 
under European supervision, which had to be computed and proved before he 
was allowed to proceed to work. 

341. T h e  demarcation in ShShjahAn~ur was most imperfect resulting in 
much delay and incorrect survey, there being no one to point out boundaries in 
the jungle tracts and hence revisions had to be made in many cases. In Icheri 
this season the demarcation was most excellent and thanks are due to the 
Deputy Comrnissioner.for the assistance always given when asked. In Pilibhit 
too the Collector and h ~ s  assistants did every thing in their power to assist the 
party, and the demarcation in the Biscllpur pavyn~rn was excellent. In the other 
two pargan7s owing to lack of notice, the demarcation was imperfect, but was 
pushed on as  fast a s  poss~ble. In the  'l'ardi portion, however, none existed, nor 
~ o u l d  the absentee proprietors aid until I.lte, in spite of the Tahsilddr's efforts to 
make them. 

342. T h e  line clearing squads kept well ahead in Shdhjah4npur and i l l  the  
Bisalpur parpatrn of Pilibhit, having started a clear month in advance. In the 
remainder of I'ilibhit owing to the late receipt of orders, the men never got ahead 
of the surveyors even when strengthpned by additional squads from the Icheri 
camp, and in many cases the surveyor's squads had to be taken Irclm their 
no:k and sent to  assist them. T h e  same thing happened in the last pargunn 
traversed in Kheri, but the heavy jungle met with caused the retardation of the 
n.ork. Generally speaking the villagers rendered ample assistance. 

343, TWO chains of loo  links and g3 links respectively were employed on 
main and sub-circuits, the results of both meas~~rements  being a t  once comp~red .  
A single chain of roo links was used on the village circuits. The  origin of the 
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T R A V B R S E  SURVEYS. 6 1 

survey of all three districts remlined a s  last year, v b . ,  the intersection of 
the parallel of 28' North Latitude nith the  meridian of 80°East  Longitude. 
T o  this the rectangular values of all stations on the main and sub-circuits 
have been referred. Observations for azimuth were taken a t  255 stations to 
correct the angular work a t  about 30 stations apart, and, a t  nrarlv all these, 
observations to ascertain the magnetic variation were made T o  confine the 
chain errors connections were made tc  1 8  stations of the G .  1'. Survey and 
the values drduced from these were invariably adopted. Whenever possible 
the traverse work and s ta t~ons  of other parties in adjoining districts were 
utiliz:d. 

344. T h e  fnllo\vina tahle g i \ .~q  particulars of the out-turn in each district :- 
- - -- -- 

DISTRICT. 

Village area 
0. ...... .... i...... 

miles. 

Pilibhit. . . =  - --- 
- - -- 

(a) Includes 181'3 squale m~les of Reserved Fort st surveyed round iu block. 
( 6 )  ,, 1.50'7 8 ,  1 I )  1 81 1 I s  

345, The  average area crl the v;llage in ShPhjah5npur mas 0.80 of a square 
niile, in Kheri 1.89 square miles, the nzauzas in the last pargatlac surveyed being 
very large, and in Pilibhit the village area works out to about 0.95 square mile 
per village. 

346. Several of the tracts surveyed?re in an ordinary year very malarious 
and unhealthy, but owing to the scanty ramfall of the previous summer the ground 
l l ~ d  all dried up, which apparently kept off the usual malaria. There was little 
sickness of any kind and only two deaths were reported. 

347. T h e  computations have all been completed and bound in suitable sized 
\,olumes. Besides the computations, plots of  2,120 villages on 3,546 sheets on 
the 16-inch scale have been prepared and forwarded to the local survey officers. 
,\long with thrse 173 sheets of  congregated village plots on the 4-inch scale, 
sliow~ng the number of the stations and the marks embedded a t  each, have also 
been prepared and for\varded. Charts of each d~s t r ic t  cn the *-inch scale, 
showing azimuth and triple junction stations on the main and sub-circuits, 
have been made out a s  a guide to the 2-inch mapping to be shortly commenced. 

3 4  T h e  total expenditure of the party has been R81,624. This divided 
anlong the three districts gives the expenditure incurred on account of work i n  
each district as  under :- 

a 
Slidhjahdnpur . . . . .  - . 6,437 
tiher1 . . . . . . . . . .  43,461 
P ~ l i b h i t .  . . . . . . .  . . 31,7a6 

T h e  resulting cost rates for the wllole party work out to 83.7-1 per square 
mile for stone embedding, etc., and 823-1 1.6 lor traversing, or for the combined 
operations 827-2-7 per square mile. These figures include heavy transfer 
charges. Could a sufficient programme have been a t  first laid down, and thus 
allo\\ed ol better arrangements b e ~ n g  made to keep the men fu l ly  employed, 
much more \vork might have been done for the same money and the rates would 
have been considerably less. There also remains a large stock of stones in hand, 
and deducting the actual cost of these, excluding rail charges (R 1 ,OI g) ,  the cost 
rates would only be R3-1-8 for stone embedding and Rz3-I 1.6 Icr t ra~ars ing ,  
or #z6-13.2 per square mile for the combined operations. 
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349. The  Officiating Deputy Surveyor-General inspected the  party in recess 
during September.* 

No. 8 PARTY. 
350. This  party was in charge throughout the season of Mr. J. S. Pember- 

Pcrso~rnel. 
ton. T h e  recess office was closed a t  Niini 
TAl on the I zth October and field work was 

Mr. J. s. Pembcrton* Deputy Superintendent, Started in districts Meerut, Bareilly, Bijnor 
2nd grade, in charge. 

,, W. J. OvSulliran, Extra Assistant quperin- and Gonda between 1st and 7th November. 
tendent. 3rd grade up to 12th October 1896. Recess was reopened a t  N5ini T i l  

,, R. B. Smart, Extra Assistant Superinlen- 
dent, 3rd grade, lrom aotll October 1596. O n  t he  2 th  The changes in the 

,, J .  hlurphy, Extra Assistant Superintendent, establishment mere a s  follo~vs : the trans- 
5th grade. 

,, G .  Rae, Sub-Assistant Superintendent, 2nd fer of Mr. R. R. Smart from No. 4 Party 
gradc. to  take the  place of Mr. W. J. O'Sullivan, 

,, J .  H .  P(urpll~,  Sub-Assistant Superinten- who died on the 1 zth October 1 8 ~ 6 ,  and of 
dent,and grade, from 16th September 1597. 

Aulad I-losseln, Sub-~ssistant Su erinten- Mr. 1- Tdurphy and Munshi Aulad Hossein 
dent, 2nd grade, from ~ 8 t h  ~ovemger  1896. from NOS. 7 and 22 Parties respectively. 

h4r. P. Williams. Sub-Assistant Superinten- 
dent, 2nd grade. Mr. P. L. Causley, though borne on the 

,, P. L. Causley, Sub-Assistant Superinten- list of the party from the  commencement 
dent. 3rd grade, to 2nd April 1897. 

70 Sub-surveyors and othcrs. 
of the season to 2nd April 1897 when h e  
was transferred to the Head-Quarters office, 

Calcutta, was, during the entire period, on sick leave. 
351,  T h e  programme for the season was a s  follows :- 

( a )  District M~PJ, IL~. -TI I~  alluvial lands along the Ganges river in par- 
p a n a ~  Hastinapur and Icithor and the river itself, comprising 
175 square miles. 

(b) T h e  remaining area of district Bareilly, 744 square miles, comprised 
in f o r ~ n n a s  Bareilly, Nawibganj, Sarauli south, Aonla, Sancha 
and Ballia and the alluvial lands in pargunas Sarauli North, Bareilly 
and Faridpur. 

(c )  Dislvicf Gonda.-I ,000 square miles in paygunas NalvAbganj, Maha'- 
dewa, Gonda, Pah6rapur and Digsar. 

(d) District Bij~zor.-400 square miles in parganas Chindpur, Bishta, 
Burhpur and Nagina. 

The total area for the season mas thus a little over 2,300 square miles, 
somewhat less than the establishment was cxpable of performing under ordinary 
circumstances, but which it was thought inadvisable to reduce, in view of antici- 
pated difficulties due to  scarcity in the country and other reasons ; the cost rates 
were necessarily increased by the limited area. T h e  party was divided into two 
sections, which were in charge of Messrs. J .  S. Pemberton and R .  B. Smart. 

352. T h e  area for survey in this district originally formed part of the pro- 
gralnme for 1895-96, but had been postponed owing to the Land Records Depart- 
ment not being prepared to take up the cadastral survey during that season. To  
ens~lre  this being completed before the next rains set in, traversc work was started 
about the r s t  November 1896 and completed on the 28th January following. 
All the 16-inch skeleton plots of the area comprising 94 villages were made 
over to the survey officer in instalments, as  quickly a s  they could be got ready, 
the  last having been delivered early in March. 

353 T h e  country for the most part was covered with dense reed and grass 
jungle which necessitated the employment of special labour for clearing; this 
coupled with the almost complete absence of demarcation, interfered very much 
with satisfactory progress, ana was a great source of trouble and delay. The 
ready assistance rendered by Mr. Freeman, the survey officer of  the district, in 
allowing his palnlciris to assist, helped most materially in completing the traverse 
survey in good time. 

Captain Vlcming report9 favolrrably of the work done by Messrs. l lanhy and Donv-nan. and says 
that both 5lr. Bvrne and Jagadamba Prasad promise well. I n  the native rstablisl~ment .ub.st~lvevors 
\VaIi blahomcd, Ram Sarllp. In~atullah. Ahmed Husain, Basant Rai, Isower Singh, Gtikul Chand. 
Ghaus hlahomed and \Vahid Ali, corn uters Mznohur L.al, Xlahadeo Ram. Annada Prasad Ghosh. 
Dhnram Nalh  and Sheik Gazi, and writer ragneshwor Bhultacharjee have all been reported as having done 
well. 
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:,.::.:. . 
354. I t  was in the  civil station of this district that the head-quarters cain'p 

of the party was established ; here all hands met for final orders and instructions, 
excepting only the native establishment of the camp in charge of Mr. Smart, 
which was ordered to assemble a t  Bahraich on the 1st November. T h e  sudden 
death of Mr. OISullivan a t  theclose of the recess season, when arrangements for 
taking the field were in progress, threatened some delay, but Mr. Smart very 
promptly took over the management of his camp and was a t  his post in good time. 

T h e  unsatisfactory state of demarcation and the want of assistance from 
patndris  and villagers tended to delay the tvo1.1~ in this district. 

Though there was no actual famine, there was much scarcity, a s  was 
evinced by high prices and the  general condition of the very poor. 

355. T h e  first cadastral survey operations in this district by the Land Re- 
cords Department, were started thls season, in pavgn?zas Rlirganj, Faridpur and 
Bareilly which were traversed last year. T h e  4-inch and 1 6 - i n ~ h  skeleton plots of 
this area were delivered to Mr. L. P. Berkeley the survey oRicer early in November. 

T h e  field work of the wholedistrict l ~ a v i ~ g  been completed, the camp broke 
up on the loth February and moved to Eijnor. 

356. Field work was started on the 7th  November and brought to a 
close on the 26th March. T h e  programme was slightly modified ; 50 square 
miles of alluvial lands along the Gogra river being relinquishecl in p m y a n a s  
NawLbganj and Lligsar, to meet the requirements of the cadastral survey, ~vhich 
mas not to  be started till the following season, and a n  equal area taken up in 
pargana  Gumirich. T h e  general condition of the country as  regards famine, 
nfas r~luch the same a s  in Bareilly, the principal difficulties being the want of 
assistance from patwliris and vil!a,aers and the unsatisfactol-y demarcation. 

DISTRICT BIJNOR.  

357. Field \\forlc was started on the 1st February and completed on the 4th 
April, which \!!as the closing day of the field season for the party. 

In this district 339 square miles had been traversed by the Land Records 
Department in 1894-95 in P a r g m u s  Barhapura, Kajiblitr8tl and Afzalgarh under 
the supervision of Mr. T. F. Freeman, Deputy Collector and S:~rvey Officer 
of district Meerut. This survey was carried out n,licn it \vas thought no profes- 
sional aid would be required in the district and that the e ~ i s t i n g ~ ~ r t ~ ~ c i ~ . i  maps 
would answer all purposes for a new settlement. This idea w:~s alrted on, till 
tlie entire district, excepting only pargapzos ChAridpur, Gashtn, Eurhpur and 
Nagina, was completed, i.e., patzoa~,i ruaps were brought up to date and used for 
settlement purposes. Then the Board of Revenue decidrd to do the c.~d:~stral 
survey of the remaining pavganns according to tlie rlerv system, and the 
services of this partv were called in to  do the preli~nir~ary traverse. 

358. The  demarcation throughout tlie elltire area traversed during t l ~ e  past 
season was decidedly defective ; in parts it \\?as imperfect arrdin others it was entirely 
wanting. The  reason of this appeared to be, that orders were not issued sul?icien~- 
ly early by tlie district authorities, so as  to give villagers t ime for erecting the 
required niarlcs which, according to present ortlcrs, are mud pillars from tiyo to 
three feet high plastered over. T o  obviate this dilliculty in the fu t r~~ ,e ,  it is sug. 
gested, in lieu of mud pillars to have only te~nporary n~arlrs ercctzd i rn rncd~ate l~  
in advance of the traverse survey, such a s  bantboos or posts oi su:ficicr~t height 
to catch the eye of the surveyor. A more permanent dernal.cation could subse- 
quently be carried out to meet the requirements of the cadastr;~l survey. T h e  
subject is of sufficient importance to call for early attention, a s  the want of demar. 
cation not only causes the loss of valuable time to the surveyor, hut elltails a 
constant risk of running traverse lines farther from the boundary than is prescribed 
by the rules or even of omitting a boundary altogetlier. In co~~nec t ion  n.ith the 
subject, it may be mentioned for future reference, that tlie mark stones collected 
by the settlement Department a t  several centres in districts Bareilly and Bijnor 
for erection a t  trijunction points of villages, were not embedded a t  the time ol 
tne traverse survey now reported on. 
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3,59 It is a s  adl also to  mention that the list of village names obtained 
from the Collectors' offices are invanably incomplete and often inaccurate. 

T h e  particulars of the  season's outturn are given in the followine table :-. 

TOTALS . Villages3,011 2 $9 
R i v e r  H~ocks 1 137.229 ( b i 6 1  2.326 24 ( 

Meerut . . . 
Do. River Blocl<s . 

Rarcilly . . . 
nijnrr . . . 
Gonda . . . 

360. T h e  total expenditure for the survey ye.ir ending September 30th 
1897 amounts to R67!479. and the average resulting cost rate per square mile 
to  829-0-3. This  is In excess of both the preceding seasons, and is due to the 
following causes ( I )  extra expenditure in moving both camps from one district 
to  another, ( 2 )  employment of extra labour in jungle-clearing in district Merrut ; 
and (3) to the smaller area completed. 

361. T h e  lollo~ving permanent marlts for traverse stations were used during 
the season :-Stones 7,146, cylinders 23.293, baked clav m ~ r k s  used a s  substi- 
tutes for stones 606. Stones, or the substitutes above referred to, were embed- 
ded, first a t  trijunctions of villages where no marks were found to exist, 
secondly a t  one of three satellite stations a t  every trijunction, and lastly at I ~ O  

intermediate consecutive station4 between trijunctions which were a mile or 
more apart. All other stations'were marked by clay cylinders locally made. 

Thecos t  of each description of mark purchase? c'uring the season was as  
fol!o\vs:-Stones, R I ,998-0-0 (includ~ng railway freight), substitutes for stones 
R 1 0 1  -4-6 ; and cylinders 8266-4.6,  making a total cost of Rz136j.9.0. 
T h e  marks left unused and available lor next season are :-Stones I ,390 and 
cylinders 3,800. T h e  cost of local carnage for all descriptions o l  marks amounts 
to R2,440-11-3, being R 2 -  1 - 1  per square mile ; in addition to  the above mile 
and furlong stones, masonrv pillars, mondiths, etc., were taken advi~ntage of as 
traverse stations. A description of everv station has been noted by sy~nbols  in 
the traverse tables and field books. 

362. T h e  area was a s  usual divided into main and sub-circuits, the former 
invariably following porgann boundaries, except where alluvial lands inter- 
vened, when they were run along the high banks forming the limits of such 
lands. T h e  mnuza was the unit in the system of survey adopted, each 
mau.-n being sub-divided by traverses at an average distance 01 forly chains 
 art which provided a sufficient number of stations for the cadastral surveyor. 
Distances on main, sub an? village circuits were measured ivith 2 chains of l o o  
links and 93 linlts respectively in all but district Gonda, where a single chain of 
100 links was used tor sub and village circuits. Azimuth observations were 
taken on main and sub-circui~s at  236 points in the season's work. 

A total ngmber of eleven Great Trigonolnetrical Survey stations were incor- 
poraletl with the season's work; the results of comparison oi direct distances as  
obtained from Great Trigonometrical survey data, and the traverses are good in 
all but four cases, all in district Gonda. T h e  towers of all stations were found 
in a good state of preservation in all but one instance, viz. ,  Kopa Trigonornetrical 
Station which had fallen in parts and was repairrd. 

T h e  follo\ving skeleton plots on 4-inch and 16-inch scales mere prepared dur- 
ing the season :-3,o1 I villages on I 04 sheets c;n the scale of 4-inrhes= r mile; and 
3,p11 villages in 3.899 sheets on the 16-inch scale. In addi t~on to the above, the 
plots of  414 villages on the 16.inch scale in district Bastiand 10.4 villages on the 
32-inch scale in district Bahraich, were prepared lor the Land Records Depart- 
ment. Traverse charts on the scale of 4 miles= I-inch have also been prepared 
of each of the districts, a s  indexes to the traverse tables. 

363. Field inspection of parties while actually a t  work, was particularly 
attended to, and the executive officer also inspected the ofice of the camp a t  
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Gonda. T h e  office o f  the party was inspected during the recess by Lieutzilant- 
Colonel J. R. Hobday, Officiating Deputy Surveyor-General.* 

ASSAM. 

N o .  6 PARTY. 

364. Mr. Barrett held charge of the party until the 1st of May 1897, when 
he was compelled by sick- 

Persot! rrr.1. ness to  take six months fur- 
Mr. E. C. Barrctt, Superinteildcnt, 1st grade, in cllargc t o  1st 

Mav 1897. lough, and Mr. Penrose 
Captain C. W. H .  Symonds, Officiatillg Deputy Superintendent. assumed temporary charge 

2nd srade,  i l l  charge from zjth Aupust 1897. 
Mr. W. H .  Gcnrosc, Drtra Assistant Superintendent, 5th grade, the  party 'le \\Ias  

in charpc from 2nd hlay to 24th August 1897. rel~eved by Captain C. Lf'. H. 
Mr. F. S. Bell, Sub-Assistant Superintendent, 1st grade. 
20 Permanent and 71 temporary Sub-Surveyors, Computers, etc. 

SymOnds On August 'sth1 
I 897. T h e  head-quarters 

camp under Mr. Bar re~ t  left Shillony on Lhe 16th October, and arrived at  Dhubri 
01, the  ~ 1 s t  idem. A detachment which morlced the whole season under R~lr. 
Penrose in Sylhet left Shillong on tlie 5th October and commenced work a t  
Maulvi Brizrir on October 15th. 

365. 'The programme of the party comprised the  traverse of about 1,500 
square miles lying in the Assatn Valley and the Sylhet district, and the traverse 
and topographical survey on the 2-inch scale of 600 square miles situated in the 
Assam Valley ; also the revision of about 540 square miles of cadastral survey in 
Cachar. 

366. In the tables below will be found the outturn of the party in both the 
Assarn Valley and the Sylhet district :- 

Assan1 Valley. 

G o d l p d r a  . 
I<drnrilp . . 
-- 

TOTAL . 

No. of Area in Area ~n Area in / villages. 1 sq. miles. 1 :I:~:. 1 sq.rniles. 1 sq. miles. 

CADASTRIL .AREA 
S U R V E Y E D  B Y  LOCAL 

A G E N C Y .  

I 

ARE.* l a  
S Q U A R E  
311LES. 

CAD.\STRAL A R E A  TO 
B E  S U R V E Y E D  B Y  
L O C . \ L  A G E S C Y .  

- - - - - -- . A - - -- - -- - - - - - 

(a: B i j n ~  Dudrs. 
(6) S i d l y  D u d r s ,  C i r c l e s  I ,  z, 4 a n d  5. 
(c) In  Pnrgnftu, R u p ~ l s i ,  Cl iokabandi ,  D u r n k d ,  D u d r  Bi jn i ,  C h a p a  Kharnar .  
(d) R h o w d n i p u r ,  H a s t i n d p u r ,  K a r l j a l b a d e n ,  P a k a ,  C h a p a g u l ~ .  

TOPOGRA- 
I ' H I C A L  

S U R V E Y  
O N  Z"=I 

MILE. 
- 

Sl~rarn' Valley. 

-- ~- 
G R A S D  
Total. 

- - ---. - - . - - -~ - -  
Thc officer in charge reporls that Alr. R. B. Smart. the senior assistant. has conducted his d u t ~ e s  in a 

most satisfactory and able manlier, and [hat Messrs. J .  Murphy and G. Rae have rendered eficient service 
1" the native establishment Comprltors Latilulla Khan and l ianhaia 1-al and Sub-surveyors Elahi Buksh' 
Hayat  Jloham~nad, Jlumtaz Ali and Rarnphal a s  \\.ell a s  tlie English ariler Sanat  I<umar Chatterjee arb 
commended. 

K 



T h e  area traversed in Assam lor local agency and for 2-inch detail survey 
I;ry in n liiore or less compncl block i l l  GoAlpira and I<limr~ip. T h e  country to 
:I gr\?at estcnt was devoid of i~lngle  wit11 thc exception oi those portions \\,hicll 
I;ly along tlie banlts of the Crahrnaputra river. Here tlie traverse work was 
creatly retarded onving to its bring necessary to  cut lines through dense eJrn 
~ I I I I E ~ ~ . .  In tlie Sylhet district the various description o f  a'lntn lands and grants 
\\ere sitclatrd in the hilly and jungly country to the soutli .nest of the district, 
; ~ n d  great difficulty was experienced in the line-cutting, especially in sur\veying 
the bou~idaries of grant lands. 

367. A survey class was opened on January rind, 1897, a t  Rlaul\ti Bizlrr, 
under tlie superintentlence of Mr. Penrose, for the purpose of instructing the  
lollo\ving officers in field-to-field surveying :- 

Lieutenant Playfair, Mr. S. S. Skinncr, hlr. J. F. Jackson, one Extra 
Assistant Commissioner, two Sub-Deputy Collectors and one selectedcandidate. 
Of these Lieutenant Playfair and one E x t r ; ~  Assistallt Co~nmissioner passed. 'The 
remaining five after a course o f  one month n.ere exempted fro111 further training 
by the Chiel Commissioner. 

368. In the  Assam \'alley the  intersection of ia t i t~rde 26" 30' and longtitude 
go" 30' "as assumed a s  the origin of  survey. I n  Sylliet ~ l i c  origin of tlie oitl 
lainti5 survey was preserved, n;~mely, the intersection of latitude r4' 50' and 
iongtitude go" 00'. T h e  tlieodolite w ; ~ s  set up at  22,j91 ';tations and the 
aggregate length of tlie traverse lines amounted to 3,278 linear miles. The 
angular work was checked by a40 a z i l ~ ~ u t h s .  

369. In those villagcs in the .Assam \'alley which had already been surveyed 
cadastrally by local agency and were traversed this st.;lson, all old !narks nere 
utilized a s  tl~eodolite stations. In the villdges \\:hich will bc surveyed by local 
;igency all theodolite stiltions !\ere marked by a stout ~vooden peg, and in order 
to  facilitate the identification of these marks, a s c l ~ 1 ~ 1  bo11gl1 was planted 5 feet 
n ~ a ~ ~ ~ e t i c  north. l 'hese st:itions will be pern~anen~ly  rnarlced by the Settlement 
Del)3rtment. In the area traversed for 2-inch detail survey all st;t~ions \\rere 
~narlzed by pegs n~itli tlie exceptin11 of old stations, n h i c l ~  \\ere ut lized ~vlierever 
they coultl be found. 111 the Syllirt district in the survey o[ ilanr lands ant1 tea 
grants, all nenq theodolite stations verp s i ~ ~ ~ i l ~ r l y  markrd. Of these 369 in num- 
ber {yere ider-.tified and utilized a s  tlieodoli~e stations. In all grsnt 1.1nas in SYlllet 
every endeavour \\as ~i iade to  adhere to the old boundaries a c c o r d i ~ ~ g  to previ- 
ous st1rvej.s. In thc survey of r l r z ~ t t  lands the bound;irics were sur\ eyed a s  
pointed out by the Settlement Officer. 

370. Thc  revi-ion survey of 510'5 square miles of cndzstral survey com- 
pleted in 1894-93 \vas con~inued d u ~ ~ n g  the season under report, with an establish- 
ment of 32 a n ~ i ~ t s  ascisted by a settleanent rnl~!rsevilrr ; these awzias were gradually 
uisch;~rged, and a t  the end of the season only two remained, one being employed 
in the Silchir town and the other in a few of tlie different tea grants. 

371.  The  area surveyed topographically on the a-inch scale in the Asjanr 
Valley has been mapped on 19 field sec~ions. 

372. The  Settlement Officer has been supplied with 29j sheets plotted on 
16-inch scale and also with 2-inch plots of the same sheets. 

373. T h e  folloiving have bee11 supplied to the Director, Land Records, 
Assani :- 

( n )  j71 plots of villages in the I(51nrIip and Golilp5ra districts on the  
2-inch scale. 

( b )  176 sheets of Golilpdra and ICb~nrIip district5 plotted on 16-inch 
scale. 

374. In the Assam \'alley the attitude ol the people was all that could be 
desired, but in the Sylliet d ~ s ~ r i c t  considerable obstruction was t,xperienced 
from the native pern1an:nt ~ e : t l r m e ~ i t  1iold.r~ l io ld i~~g  rlrlnr and o t l ~ r r  lands. 

375. The  prog'alnlne f o  the scason 1997-9s c311sis:s of tllr follo,v~ng :- 

( I )  T o  ograhiczl surveTr o f  ~ h r  Bl..~hn~nputr;l rivrrain, e .  lending in c o n ~ i -  
nuation of t 1 e season's w o ~ k  up lo Longiru~le cs" e;ist, ; I I I ~  of g ; ~ p s  left ber\veen 
previous cadastral sv:ve!.s coVerilig about 1,430 square ~niles. 
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(a) T h e  trnvcrse survey of 240 squdre mile, over which local surveys 
have been extended between Longitude 91" and Longitude 93'. 

(3) Traverse survey o f  c e r t i n  tea  grants ,  some  already taken up, o the r s  
applied for  only, occupying about g o  square m~les .  

Sylhet Disfvr'ct. 

( ] )  Traverse of ilnr?l lands, tea  grants ,  etc., covering an  approximate  a rea  
of  zoo  square miles. 

376. O n  June, the r z th ,  Shillong was visited by an  ear thquake which corn- 
pletely \\rreclced tlie office bungalow and all t he  records,  furniture and instruments 
were covered by a Inass of s tones  and debris. T o  a d d  to  t h e  difficulties experi- 
enced by the  officer in cha rge  in rescuing all t h e  above records, instruments,  
etc. ,  the earthquake \\.as follo\ved by a continuous donnpour  of rain which lasted 
for 4 8  hours. Comparatively very few of t h e  records and instruments were 
damaged, and great  credit i s  due  t o  Mr. Penrose and  t h e  native establishment 
fcr the  energetic way in ~vhich the  searching for, and  rescuing of, Government 
property was earl-iecl out. Mr. Penrose expresses his cordial thanlts for  t he  
vpry valunI,le assistance renderecl him, by the  Officer C o ~ n m a n d i n g  the  4znd  
Ghrltha Rifles and thc  Officers of t h e  Public iVorl;s Depar tment .  

T h e  follo\\'ing maps  and records have been either lost or  destroyed. 
I .  SIX 2-inch s tandard sheets  received from Calcutta. 
2. O n e  hundred of the  original 16-inch sheets  of Cacllar. 
3. T h e  entire correspo~idence and :I few correct io~is  referring to  the  

Sylhet and Cachrrr cadastral  worl;. 

Of these Nos. I and 2 ail1 have to  be re-drawn. 
377. T h e  party nfas  inspected by Lieutenant-Colo~iel  Hobday,  Officiating 

Deputy  Surveyor-General, during the  recess a t  Shillong, prior t o  the  ear thquake,  
when the  records ;;nd mapping \\.ere thoroughly esamined, and  proposals submit- 
ted for tlie retention of  the  parry in Assnm, to complete the  s tandard mapping.* 

GEOCETIC. 

L A T I T U D E  O F  M A D l l A S .  

NOS. 22  A N D  23 PAR'I 'IES, ASTRONORIICAL.  

375. As Captain Burrard, t he  officer in charge  of these  combined parties, 
was under orders to  talte over charge of 

P r r s u ~ r ~ r e l .  
Captain S. G. R i ~ r r a r d .  R.K.. 1)eputy Sr~per- the Titlal Party in December  1896, advan- 

intendent, ~ < t  grade, in c h a r ~ e  up to 319t t age  \ \ a s  taken o f  the short  season t h u s  
Janu:~ry 1997. available to  investigate a discrepancy in 

Mr. 1. Eccles, r1.4.. Deputy St~pc~inlende~it. 1st 
grade, in f rom I s l  Pcbrualy ,,, l j t h  the lali tude of t he  Madras  observatory 
Rlarcl~ 1 8 ~ 7 .  n,hicli had come to light. 

Caplain G. P. Lcnox-Convngliam,R.E., ne llty  TI^^ lati tude of this point had Supcl-intendcnt. 1st gradr, in  charge ~ o l l i  
16 th  h lnrch  1807. been determined by L i e u t e n ~ ~ n t  Lenox. 

Rl~~nslii Aulad I l~~sse in .  SulJ-Assi5tanL Soper- ConynShalll in 1 S g o - 9 ~  by observations in t rn t lcn t ,  2nd gradc. I I ~  lo 20111 Noveliiber 
I 996. talten with the  zenith telescope by 

Bnbu t l anu rnan  rrasacl. S!~I~-Asqistant Super- Tdlcolt 's  method, and tlle resulting value  
intendent ,  3rd graclc, from l j l h  h'ovcmher . 
1806. j11dged by i ts  probable e n o r  was all t h a t  

Babu Govind nal\\'~nl Josl~i ,  Conipuler. could be desired. I t 'n.as,  however, subse- 
,. IJI Singh quently pointed out  by Mr. Michie Smith ,  

t h e  Government Astronomer, that  this value differed more largely from the  previ- 
ously accepted one than coul(1 \yell be accountecl for  by t h e  inferiority of earlier 
methods  of deterrnin;~tion. Capt:lin Burrard was therefore instructed to  proceed 
t o  Madras  and reobserve the  value, taking \\,itl> him both tlie zcnitli telescope 
used by Lieutenant Lenox-ConyngIlam and the  zenith sectcr  which had been 

*Mr. Penrosr and Alr. 1'. S. Dcll havc both crformed thcir dutier satisfactorily. 
'l'lle l o l l u i ~ i n g  n ~ u ~ i i b c r s  o l  t l ~ e  n:lrive cstablisF)lnient arc also dcstr\.i~i,- of special menlion :- 
Futtch h ln l io~~icd ,  Jonardlian R.10, I < n r i n i ~ ~ l l a h  I < l ~ n n .  I<ris!inaji hlnhadco, Srikrislito DcY,  GOInm 

Hycler Khnn ,  X1.11131nt-cl 'L'abrez Khan, Jo:rnla Persllnd, Shoshi Blius~n, Nasirnddin, Nilmadll:lb, 
licdarnalh, and Uahadur Sinph. 
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previously in use in the  department for the determination of latitudes. Captain 
Burrard built a new pillar for the zenith sector and set up the zenith telescope 
on the same pillar that Lieutenant Lenox-Conyngham had previously observed 
from. This  pillar was one which had been erected and used by the  American 
observers in 1881 when determining the difference of longitude between Madras 
and Sincapore. 

u .  

I t  was co~nposed of three solid cylindrical granite blocks superimposed and  
cemented together and was to  all appearances of ideal construction. Soon 
after commencing observations, it became evident to Captain Burrard that  t h e  
stability of the  instrument on this pillar was more than doubtful, and that t h e  
level of t h e  instrument changed with the position of the  observer. This  was 
traced to the  fact that there was no depth of foundation to the pillar, the lowest 
stone being merely imbedded a couple of inches in the ground. Captain 
Burrard minimised this unsteadiness by observing from a \voodcn flooring, 
quite detached frorn the pillar, but the observations taken cannot be depended 
on for final accuracy. I t  is impossible nom to say in what way this unsteadiness 
was got rid of by the American observers, but no doubt they managed to take 
such precautions a s  t o  obtain satisfactory results. 

Captain Burrard's observations with the zenith sector mere all that  could 
be desired ; the instrument working wit11 perfect steadiness, and the resulting 
latitude, v b . ,  13~4'7".94 is in very close agreement with the previously 
accepted value. 

A further check on this has since been obtained by Mr. Michie Smith, the 
Government Astronomer, by observing t h e  altitude of the sun on the meridian 
over a period of several months, the observations being talten both north and 
south of the zenith. 

Combining all the reliable results, a value for the latitude of the Madras 
Observatory of 13" 4' 8"'oz is arrived at ,  which may be accepted a s  final. 

TIDAL AND L E V E L L I N G  O P E R A T I O N S .  

No. 25 PARTY. 
360, T h e  direction of these operations remained in 

Persorr~r el. 

Captain S. G. Burrard, R.E., O f l ~ .  Superintendent, 2nd grade. in charge from 
December 16th. privilege leave from gtli July to September 28th 
and frorn October 14th to October ~ 2 n d .  

,, C. C. D .  Morice. R.E., Deputy Superintendent. 21rd grade, i n  
charge up to 15th December. 

hlr. G. Belcham. Extra Assistant Superintcndent, 1st grade, in charge from 
9th July to zznd October. 

,, E. 1. Connor. Ext-a Assistant Superintendent, 4th grade. ., 1. I3ond. ,, 4111 ~ r a d e .  .. j. P. Barker, Sub:hsjistant Supcrintendent, 1st grade, joined znd 
January. 

Sr~rvcy ors ,  ctc. 

I)hondu Venayek. Venayek Nnrayen, N. V. Aplc, 3 Sal ive >lechanics, 
I j Recorders and Computers. 

the hands of Captain 
C. C. D. Morice, 
R.E., until 15th De- 
cember 1 8 9 6 ,  when 
having applied t o  
revert to  home 
service he was suc- 
ceeded by Captain 
S. G .  Burrard, R.E. 
Captain Burrard took 
three months privi- 
lege leave from July 
9th) Mr. G. Belcham 
holtling charge 
during his absence. 
T h e  staff has been - - - - 

strengthened during the past year by the addition of a Sub.r\ssistanl Superin- 
tendent. 

381. The  recording oi the tidal curves by the self-registering ~ide-gauges, 
tlieir reduction and the publication of the tables of predicted tides have continued 
a s  usual during the past year. In order to present the scheme of tidal opera- 
tions in a connrcted form a complete list of the 4 1  011serratoric:s is give11 belo~v : 
of tliese, twenty-six h<t\.e now been closed on the co~npletion of their registra- 
tions, t\velve continue worlting and three are to  be opened during the coming 
%inter. T h e  seven stations, the  names of nhich are italicised, are permanent 
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stations, whilst the  otl1ers are minor stations a t  which only five years registrations 

c o n , ~ ~ ~ c ~ , ! , e n ~  Date of closing of 
Or ot!t:bs,elva- 1 observations. 

.... 
I 

1897 

... ... 
1879 j Still working 

1393 1 Ditto 

Automatic or 
Personal 

observations. 

.-- 

Automatic 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Personal 

Automatic 

Personal 

Automatic 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

are 
. . . .  

. 

I 

2 

3 

4 

5 

6 

7 

8 

9 

10 

loA 

I I 

I IA 

12 

13 

14 

15 

16 

17 

IS 

19 

20 

21 

2 2  

23 

required :- 
- 

ST~TIONS.  

. . . . .  suez 
Perim . 
A d e l l .  . 
Muscat . . .  
Bushire . .  
I<urrachse . 
Hanstal . . .  
Navdnagar. . 

. . .  Okha Point 

. . .  Porbandar .  

. . . .  Ditto 

Port Albert Victor (1<8thii- 
\\.ar). 

. Ditto ditto 

. . .  Blidvnagar 

Bombay (Apollo Ba~rdar)  . 
Bombay (Prince's Dock) . 
MormugSo (Goa) . . 

. . . .  I<Br\vAr 

Reypore . , . . 
Cocliin . . . .  
Tuticorin . . . .  
Minicoy . 

~ G a l l e .  . . . .  
Colombo . 
Trincomalee . 
Piniban Pass . 

Ditto 1881 

Ditto 5 

.... - .- 

26 

27 

Number 
O' 

O1'serva- 
ItonS. 

- 

... 

... 
I 7 

4 

. 
Mndvns . . .  
Cocanada . . I  

( 
REHIRHS. 

.........- 

Will open in  
1@8. 

Will open in 
199s. 

May open in 
1898. 

4 

25 

29 

I 

I 

I 

z 

... 
1 

... 
5 

19 

9 

S 

5 

6 

6 

5 

5 

6 

6 

6 

I 881 
i 

1374 1 1875 
I 

1674 1 1875 

Yizagapatan~ . , . I Ditto 1879 6 

1875 4 

1874 

1893 

... 

False Point . .  
30 , Dublat (Saugor Island) . 
31 1 Diamond Harbour . . 
3 2  1 Kidder)ore . . .  

I 
33 1 Chittagong . . .  
34 Akyab . 
35 Diamond Island . . .  i - -- 

1875 

1894 

... 

Ditto 1881 4 

- - .  

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

Ditto 

... 

1878 

1883 

1834 

1878 

1879 

1586 

1883 

1591 

1884 

1884 

I Sr~o 

- - _ - _ _ . 

1S81 

1891 

1881 

Still working 

Ditto 

1889 

I 86; 

I 854 

1892 

1893 

1596 

I Sqo 

1890 

1896 

I S3G 

1586 

Still working 

5 

5 

16 

1886 5 

1887 :':: 1 5 

1895 Still working a 
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There is also a 19-yearly tide, but this has not !.et bren investigated a t  any 
ot ihc Indian stations. At I'rofcssor Darwin's suggestion i t  is no\" proposed to 
evaluate the tide \\ith a period of  427 days. Chandler, the American Astro- 

- 

36 

37 

33 

39 

40 

41 

observatorizs \ \ w e  closed during the year 1896.97. In rSg7-9fj it is 
i nknded  to dismalitle the observatory now existing a t  RiIuscat and possibly also 
tha t  a t  Bushire, and to open new observatories a t  Perim, Porbandar and perhaps 
Port  Albert Victor. 

3 s ~  In addition to the automatic registrations made a t  the stations 
enunlerated above, personal tidal observations to  graduated staves were taken 
daily at  [lie lollo~ving closed tidal stations, vis., Bhdvnagar, Cocl~in,  Tuticorin 
Colonlbo, Cliittagong,.Al(yab and Moulmein. These  readings \Yere rioted lvith 
the object of  con~paring the a c t u ~ l  lieiglits and times of high and low nrater 
with those in the Tide Tables. NO S U C ~  comparisons have ever been 
made at  Oltha Point, Mor~nugio ,  I(;irndr, Beypore, bliniccy, Galle, Trincon,alee, 
PAmban, Negapatam, Cocanad;~, Vizagapatam, False Point, Dublat, Dialnond 
Harbour, Elephant Point, Amherst and A!ergui since their observatories \rere 
closed, and it is not kno\vn if the predictions still continue accurate. 

383. ,411 the tidal observatories but three were inspected during the past 
year either by Captain Burrard or Mr. Belcham ; the intended inspections of 
Kurrachee, Muscat and Bushire being stopped by the stringency of  the quar- 
antine regulations. No one of these statlons however particularly needed inspec- 
tion, and all will be  visited early this season. Portahle meteorological instru- 
ments were taken on tho tours of  inspecticn and compared wit11 those \\!orking 
locally. 

354, T h e  tidal observatcries hn1.e worlced satisfactclrily nith the  excep- 
tion of  Diamond Island, where the registrations from the 21st lanuary to the 9th 
March \\ere irregular and incorrect, owing to the pipe and sluices being choked 
by barnacles. Free communication was eventually restnrcd by inserting iron 
rods set with gimlets, but it is doubtful i f  the pipe \ \ p i l l  remain clear fo r  any 
length of time. 

T h e  observatory clerks have performed their duties \\,ell, and the Port 
Oficers, Port Engineers and other ofiicials a t  the various stations have co-oper- 
ated heartily. 

383. T h e  rrtlr~ction of the observations has made good progress during the 
year,'anrl the usual \vork in connrction \cith the timely issue of [he Tide Tables 
for 1SgS has been satisfactorily got through. T h e  Tide Tables now contain the 
predictinns of high anrl low water a t  37 po:rs. 

T h e  number of tides a t  present subjected to  analy>is is thirty-three, namely, 
10 semi-diurnal tides, 
7 diurnal tides, 
7 over-tides, 
4 c o m p o ~ ~ n d  licles, 
2 fortnizh~ly tides, 
I ntonthly tidr, 
I six-monthly tidc, 
I annual tide. 

- . - - - -.- . 

STATIONS. 

.--- 

Elephant Point . . . 
Rui~gco~r . . . 
Amherst . . . . 

I Automztic 

Ditto 

Ditto 

- -__ - 

18So ISSI  
Restarted 

1ss4. 1 SSS 

- . - -. - - - 

hloolmei~l . . . I SF0 ISSG G 

Mergui . . . I SSg 

Port Rlnir  . . . ISFO 

1894 / 5 

still worI<ing, 

. - . ~ - - ~  - - .- . - 
1 ' 7  

- - -- - 
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nolncr, has slionfn th;lt there is a movement or the earth's axis of rotation round 
the pole in a srnl!l circle with ;I pzriotl of 427 days, nr:d this change in tlie axis 
o f  rotation Inus( protluce a tide of that pel-iod. There are very few places in 
the norld in \~l i ich tidal observations have been carried on lor a lung enough 
time ant1 wit11 suffcient accuracy lor tlie inve.;tig;~tion, but the observz t io~~s  a t  
two or three of the Indian por:s a re  \\.ell suited for t h e  purpose. 

386. In tlie follo\ving statemelit are sumlnarised the errors in the predicted 
heights and times of high and lo\\, water lor (lie last three >rears. 

Percentage of time predictions \vi(hin 1 5  ~ninutes of actuals :- 
.- -- - . -  -. . --- --- - . -. 

I I I 

Open Coast lo . , . . A .  I 6 62 1 66 1 6 ;  jo 1 (18 
liivrrain z . . . . 5h 1 55 59 I 55 1 56 / 5 5  

Percentage of height predictions ~vitliin S inches of a c t u ; ~ l s  :- 

Open Coast 10  . . . . ' Allto. I 95 ,<iwrai,i 2 . . . . , ~ J o .  j 66 I :z 1 :T 1 y; I i: I :z 
Percentage .of height predictions \vilhin one-tenth of meln rangy at 

springs :- 
(Jpen Coast t o  . . . Auto. 97 95 ' 91 1 89 I 94 
liivcrail~ I . . . : I DO. 1 81 1 80 / 94 84  1 87 1 7: 

367. The  station at  \vhicli tlie   re dictions are  most inaccurate is Bushire 
and t~ i i s  it may be remarked is the only I~idian tidal station situated i ~ i  an illland 
sea ;  it nas ho\vever locally a very suitable site, on the open end of a p e ~ ~ i n s u l a  
unencompassed by shoals or isl;lnds, a ~ ~ d  (he inaccur;lcies referred to Inus1 be 
nttriblltecl to the sea level of tlie ~ u l f  being irregularly affectrd by winds and 
pressure. It can hardly he qllestioned tliat the tide ;lt Bus11il.e is clerlvcd from 
[he primary tide of the Indian Oceqn:  the Persian Gulf has all area of only jo,ooo 
square miles and a depth never greater than 250 feet, and its \ \ , a te~s  canliot be 
directly affec:ed by the S I I I I  or niocn. 111 Lalte Michigan, \vhicli is someivliat 
smaller than the Persian Gulf, the tidal range is ollly I 2 inches and in tlie Mediter- 
ranean \shich is ten times a s  largc i t  is o111y I z il~clies, \vliilst a t  Bushire it is 4.8 
feet. Tlieano~llaly ho\vever exists tliat tl:e age of the tide a t  13usnire is less than 
a t  Muscat and tliat spril:g tide occurs at Bushire before it does a t  Muscat, 
though the tidal wave a s  sho\\,n on the cotidal chart reaches .hlusc;~t  I z hours 
earlier than Busliire. Attrn~ion is drawn to these pecullar~tles a t  Busl,ire a s  i t  
may be foun,l advisable this winter, i f  the predictions prove again inaccura!e, to 
post?one the closing of its observatol.y. 

Percentage of tilne predictions a t  Bushire within 1 5  minutes of actuals :- 

Open Coast Stalion . 
Percentage ol height predictions within 8 inches of actuals. 

I H ,  n'.'S75'L. \ I T .  1 H \v. ~ S g h .  L. \v. 
Open Coast Stati Nn . . . . , So 5 4 77 1 -.I . 

1-'ercentageof lieiglit predictions \vitliin one-tenth of mean rangc at springs :- 

I 596. 
H . W .  L W. 

4 5 1 1 1  1 6~ 

358. T I I ~  tides of the Red Sea,  another inland spa, are not \\re11 underctood, 
and ilrc now about lo he Orotrght unrlrr inves~igation. A n  observatory was 
oprnrd at  -uez in March 1597, ; ~ n d  observ;\~ions \\.ill be co~nmenced at  Perirn in 
Jillrl~ary 1899 'I'llr P : ~ I I I R I . Y  tide of t l ~ e  oce;\ll is apl,arenlly only felt a t  the 
southern end ol !he lied Sea : in the Srraits of I3ab.el-blandeb there is a tidal 
rallge of almut 7 feet ,  jo  lnilts nortli of 1'e:ilii i~ is only 2; feet, and at  s9rne 
places btili lurtller north i t  is i111percrp~iS:e. At Jlasioivali, Suakim and IedGah 
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a single tide a day of about 18 inches a t  springs is  said to  have been observed, 
but a t  these places and throughout the northern half oi the Red Sea  the level 
o f  the water will vary by a s  much a s  3 feet accofding t o  !lie force and direction 
of the nfintl, and in the presence 01 this p.ecul~arity but little \\reigllt 
call be attached to the result of a few tidal observat~ons made with no pretence 
t o  refinement. A s  an example of  the extent t o  which the tides o f  the Red Sen 
may be masked by the effects of  wind, it is ollly necessary to mention the 
dalus shoal i l l  latitude 25' where the steamers 'Carnatic' and 'DaccaJ ,\rere 
wrecked: from December to March during tile, strong southerly winds this 
shoal is under water a t  all periods of the tide, \\'hllst throughout t h e  sumlner it 
remains perfectly dry, the change of  sea level being dependent on season. TIle 
Gulf of Suez is believet1 by nautical men to have a tide of its own ; the lnoon is 
supposed to raise a wave in the Red Sea  south of the  Sinai Peninsula, anti 
this wave advancing up the shallow narrow gulf has an enhanced effect 
a t  Surz  ~vhere the tidal r~ lnge  of  S feet is greater than at  any other place 
in the  Red Sea. T h e  age  of the tide when deduced from our observations 
will show il this theory is correct. T h e  influence of  the Red Sea tide is not felt 
i n  the Suez Canal north of tlie 13itter Lakes. A t  Suez the  flood stream lasts 
seven hours and the ebb stream fi\e hours, a difference said to  be due to  the 
evaporation from tlie broad surface of the Ritter Lakes. 

3S9. Tlie Tidal tl iagra~ns for June 12th were closely searchedfor marks 
of  the great er;rlhqualie: a t  Icidderpore the first effect o f  the  eartliqualte was 
to  cause the level of the nater  to fall one inch between 4-53 P.hr. and 4.55 P.M. 
Calcutta time. At 4-55 P . M .  there was a sudden rise of half a n  inch. For the 
next five minutes the change in the water-level was normal, but at 5 P.M. a 
series of oscillations c o ~ n n ~ e n c e d ,  the  surface o f  the  river alternately ris~ng and 
falling three inches a great number of times, in rapid succession. After the 
first three minutes the range of these vibrations did not exceed one inch, and 
their intervals of recurrence became longer, the undulatory period being per- 
haps a s  much a s  a minute, till a t  5-21 P.M. the zommotion ceased. E'rom 5-21 
P.M. to 5-54 P R I .  the nater-level merely underwent its normal tidal change; a 
slight agitation then appeared again, but this subsided a t  5-56 P.M. 

Tlie earthquake made no impression on the tidal diagrams at  Port Blair, 
Diamond Island, Madras or Bombay. At Rangoon a s l ~ g h t  ~erturbation is 
indicated on June 12th a t  about 5-5 P.M. Calcutta time, but that it was caused 
by the earthquake, is very d o ~ ~ b t f u l .  Chittagong is the  port that probably wit- 
nessed the greatest d~sturbance of sea-level, but its tidal observatory was closed 
in 1891. 

S P I R I T - L E V E L L I N G  OPERATIONS. 

390. .-The tegular levelling operations were carried out by Mr. J .  Bond 
had been ~nstructed to continue work on the great line of levels that is to con- 
nect Vizagapatam and Allahabad. 

T h e  portion of this line betaeen Bilispur and Rdipur was completed in 
1891-92, that  between Rdipur and Potanghi in 1895-96 and Vizagapatam had 

been connected wit11 \'izianagram in 1894-95. A gap  o f  60 m ~ l e s  between 
LTizianagrani and Potanghi had been left unfinished in May 1896, and the north- 
ern sectlon from BilAspur t o  Allahabad had not been touched. 

391. In November 1F96, Mr. Bond af ter  first connecting the two ends of  
the  Vizagapr!tam Base line \\,it11 the main line of  levels, ~ r o c e e d e d  to observe 
from Potanghi to  Y i z i a n a p n ~ .  This  work in four weeks he completed and 
direct connection was thus established between Vizagapatam and BilAspur. 

H e  then moved zlin' Calcutta to Bi16spur and commenced oper;1tions on the 
northern section. After three months \Vorl; here, he closed his field season a t  
Katni 011 May J ~ t h ,  1897, by nhich date hc had exlended the line from Bildspur 
t o  within 150 miles of the terminus a t  Allahabad. 

Branch lines were carried to five stations of the East Coast and 
BilAspur Meridional Series and to the several silnfts of tlie Ulnaria Colliery. 

392. T h e  total rises and falls o f  the country levelled over amounted to 
12,818 feet, and the total outturn which is very creditable t o  Mr. Bond was 
a g ~ f  miles o f  double levelling. 

T h c  i ~ ~ s t r u m e n t s  were set up a t  3,239 stations, and the heights of  23 embed- 
ded bench-marks, 298 ordinary bench-marks, 79  Railway benchmarks, 8 
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verificatory points and j stations of t h e  Great Trigonornetrical Survey were 
determined. 

Accepting the value assigned by t l ~ e  Trigonometrical Branch office to  tho 
enlbedded bench-n~arlc a t  Rdipur, the error generated in levelling fro111 Vizaga- 
patarn to Rdipur, a distance of  358 miles is +o.ozg of a foot. 

393. During next  field srason Mr. Bond and his d r t a c h ~ n e ~ l t  are to be em- 
ployetl 111 revising  he triangulation of the Gi ro  and lCh,'rsia Hills for the  pur- 
pose of ~r~easuring the c h a n g ~ s  wli~ch it is believed have been call'sed by t h e  
earllic,ual<e, an(! the levelling operations n.~ll be held in abeyance. 

334. I n  addition to th: reguln~ depa-tmcntal \vorlc of thc tidal and levelling 
party, a conside~.ablea~nount of eatra worlc llnd to Ile under1nl;en in order to fur- 
nish other departlilents and Local t iovern~~len ts  \\.it11 infor~nation applied for  by 
them. 

395. T h e  recess office of this party at Poona was visitetl by the Surveyor- 
General inSepte111ber 1397. T h e  annual inspection by the Superintendent of 
Trigoncmctrical Surveys was carried out in October 1596.* 

'Captain R u r r ~ r J  reporls most f.iso:irably of Messra. nelcliam, Conior and llnrker and Surveyor 
nhondu Vinayck ill thetidal division, and of Air. Bond and Survevor Vinayek Narayen i r ~  the levelling 
division. The slali of mech~nics, st~b-surveyors and compute:s are'reported to have worked well. 
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Field Parties drrrina the yenr 16'96.97, 
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Field Parties dnrin,o the year 18gb-g7-(cofitd). 
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Statement showing the cost-rates oj work execute3 by lh, 

- -. ___ -- - -- - - -- - - 
COST-RITE PER SQUARE N I L 6  IN  RUPEES. 

I - 
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'Total cost, 
inclusive of 
cl~argcs lor 
instrt~mentj  

to Provincial 
Governments. 

( a )  Inclt~dc.. EJ,~SZ expended on demarcation. Four per 
cent. fcrr initrunients have been added to R3t.60, 
expended an Cachar revision survey, or c~das! ra l  map- 
pin:, .rtafisticr, etc., ~f Goalpara, I<amrup an.1 Sglhct. 

(6) Includes &!+,S:S expended on Karenni Boundary Survey 
and 8 3 1  -11 expended on f "survcy .  

(c) Includes & ~ q  expended on survey o f  the Town c l  
Nahan : U : J ~  on t h t  revision nlSirnla hlttn;cipal 
map: R?.$J on the instruction of soldier surveyors and 
pltplls; and D12,701, on swears or mapping. 

(d) Inclusive 01 the 16-inch work done in these distr ir t i -  
22 square miles i n  Sconi and jj rq uare miles i n  Bnla- 
"hat. 

(c) ln;l&e of the 16-inch work done in this di,trict- 
.#I square mile:. 

(f) lnclusive 01 the 16-inch work done i n  this district-,? 
square miles. 

(s) lnclusivc of the 16-inch tvork done i n  th is  district-I,., 
sqtlare niilcs; also R3.042 for lev ell in^ a t  k6.+ per 
mil.. ' 

(1,) Inclusive o f  the 16-inch worlr dune i n  this district-+, 
square miles; also f !,Z?+ lor levellinn in Sau-or. 7s '9 '4  I (i) Includrs RP cxpendd  on comp!etion 0, &ckergani S9,135 records. 

( j )  lncludcs R169 expended on revision surrey in Orisca. S2'337 
~ 6 )  Includcs YJ.JIJ extend& in bringing I,[> atrears o l  

Champaran records. 
S i , i S z  (,) IncIucIes Es.oo2 expended an Llnnghgr rerprds; 6+,39.i 

114,234 on hlonaflnrpar records; R j g l  c~n 17ata records; 

, ( l&s;;pn I'alamau records and U474 on binghbhucln 

1a,zf'a(c') (ut )  Includes R~O,OJI expcndrd on surrey of Rannoon .Tatvn. 
9,697( f )  E3.344 On revision survey i n  di i tr ict 1 I>alnn. TI,: 
,.;, j3"(g) / rate 01 a-inch detail sulve). is lor District Thaton 

l i ,161111) I 





PART Ill. 
THE OPERATIONS AT TEE HEAD-QUARTERS OFFICES. 

396. These Offices comprise- 
( I )  The  Head-Quarters Offices a t  Calcutta. 
(2) T h e  Trigonometrical Branch Office a t  Dehra Dun. 
(3) The  Drawing Office a t  Simla. 
(4) The  Forest Survey Branch Office a t  Dehra Dun. 

A description of the work carried on in each office is given below,:- 

I.-HEAD-QUARTERS O F F I C E S ,  CALCUTTA. 

SUPERINTENDENCE, CORRESPONDENCE A N D  ACCOUNTS. 

Major-General C. Strahan, R.E., Surveyor-General of India. 
Colonel J. E. Sandeman, I.S.C., Deputy Surveyor-General, ill charge Revenue Branch *up to 18th . - 

April tSg7. 
Colonel M. W. Rogers, R.E.. Assistant Surveyor-General up to 3rd February 1897. 
Lieutenant-Colonel J .  R. Hobday. I.S.C., Assistant Surveyor-General from 4th February 189, a n d  

Officiating Deputy Surve or-General in charge Revenue Branch from 19th A ril 1997. 
hlajor F. B. Longe, K.E., Otticiating Assistant Surve or General from 3otE April 1997. 
hlr. T. A. Pope, Personal Assistant to  the surveyor-Zenlral up to 30th April 1897. 
hlr. T. W. Babonau, Reg~strar. 

Corresponde~rce. 
Mr. T. A. Milne. Head Assistant. 
,. G. C. Walker, Head Clerk. 

Babu I<alipodo Banerji, Clerk. 
,, Banimadhub Banerji, 
,, Chuni Lal Dey, 
,, Durga Narayan Ghose, ,, 
,, Ramkristo Chunder, 

Mr. H.  E. D'Cruz. 
Babu Gopal Chunder Dass, 

,, I<ali Kristo Chunder, 
and twelve others. 

Accounts. 
Mr. C. 0. Gray, Head Clerk. 
Habu Hajkrishna Rlukerji, Clerk. 
hlr. E. A .  Bonnaud, 
Babu Hem Nath Dutt, 
and seven others. 

397. T h e  general direction of these offices remained in the hands of 
Major-General C. Strahan, R.E., throughout the year. T h e  Revenue Branch 
Section was under Colonel J. E. Sandeman. I.S.C., up to 18th April 1897 and 
thereafter under Lieutenant-Colonel J. R. Hobday, I.S.C. T h e  General and 
Topographical Branch Sections were under Colonel M. W. Rogers, R.E., up to 
3rd February 1897, under Lieutenant-Colonel J. R. Hobday, I.S.C., from 4th 
February to 29th April 1897, and under Major F. B. Longe, R.E., from 30th 
April 1897 to the close of  the year. Mr. T. A. Pope held the office of Personal 
Assistant to the Surveyor-General up to  30th April 1897. 

The Assistant Surveyor-General reports a s  folloars :- 
Mr. T. W. Babonau. Registrar, performed with credit the duties connected with the general superintend- 

ence of tlic office. 
Rlessrs. hlilne and Gray, especial1 the latter, have carried on satisfactorily the duties of their respec- 

tive posts. The Native Clerks have arso done well, and among them may be specially mentioned Rabus 
Banimadhub Banerji. Chuni Lal Dey, Rajkrishna Mukerji, and Ram I<risto Chunder. 

The Officiating Deputy Surveyor-General reports that in the Revenue Branch Office Mr.% .C. Walker. 
the Head Clerk, and Babus Kali Podo Ranerji and Norendro Nath have continued to give satislaction in 
the discharge of their dulies. 
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398. T h e  drawing office has been under' the superintendence of Mr. A. E. 
Spring throughout the year under report. Mr. L. J .  Pocock held the  post of 
Chief Draftsman up to the  16th May 1897, when he was relieved of his duties by 
Mr. W. Stotesbury. 

SECTION 1 . - G E O G R A P H I C A L ,  DRAWING,  A N D  COMPILATION. 
399. During the year under review the  two sheets 3 S.E.  and 3A.N.E .  of 

t h e  South-East 
Frontier series, men- 
tioned in paragraph 
481 of the last An- 
nual Report, a s  
being in progress, 
were suspended for 
the  completion of the 
headings and foot- 
notes of  the maps of 
the Madras and 
Burma Forest Sur- 
veys submitted by 
the field parties, as  
these were urgently 
required by the dis- 
trict officials. For 
the same reason the 
progress of the 
eight €!-mile maps 
of the same series, 

Ptrson~rel. 

referred to in para; 
graph 482 of the last Annual Report,  was retarded to a certaiii extent, though 
the fair drawing of five of these sheets has been well advanced ; the 5th edition 
of sheet No. I of the South-Eastern Frontier series being in course of publica- 
tion, whilst sheets Nos. g and ro of the  same series have been published. In 
addition, sheets No. 15 N. W., on  the 4-mile, and No. 1 5  (4th edition) on the 
8-mile scale, of the  North-Eastern Frontier series were published ; whilst sheets 
No. 1 4  S. E., and parts of  Nos. 23 N. E. and N. W. (in one sheet) on the 
,+-mile scale of the same frontier, were brought up to date with railway lines and 
changes to boundaries. 

400. Of the standard sheets of the topographical survey of Upper Burma 
on the I-inch scale referred to in paragraph 483 of last year's report, No. 3 1 4  is 
under publication, and No. 358  has  been published. A new sheet of this series, 
No. 306, was completed a t  the Head-Quarters Office, and published a s  a pre- 
liminary edition. 

401. T h e  general rnaps in hand were :-(i) T h e  third edition of the 32-mile 
map of India, which will, in all probability, be published during the coming year ; 
(ii) A new Canal M a p  prepared from transfers from the 3rd edition of India on 
the 39-mil,e scale;  (iil) additions t o  the 128.rnile engraved map of India ; and 
(iv) add i t~ons  t o  the engraved map of Western HimBlayas, the map of t h e  
North-Western Provinces and Oudh, and t h e  map of t h e  Punjab. 

409. T h e  provincial maps of India on the 16-mile scale have all been revised. 
T h e  map of Assam for lithography a s  well a s  engraving has received additions 
and corrections t o  railway lines, and has been published; the rnap of Bengal, 
Bihir, Orissa and Chota Nigpur h a s  been similarly tyeated, whilst this map 
and the map of Gujar i t  have had the  hills added In brush-shading for the  
engravers; and the maps of  the provinces of t h e  Punjab, Rdjputdna Agency, 
Central Provinces, Sind, and Upper Burma have been brought up to date  with 
railway I~nes,  roads, or boundaries. 

403. Four divisional maps and eleven district maps have been under 
revision with reference to  railway lines, t h e  boundar~es, and their principal roads ; 
and nine new district rnaps have been completed and publ~shed. 

Mr. L. J. Pocock, Chief Draftsman up 
to 16th  may 1897. 

Mr. W .  Stotesbury, Chiel Draftsman, 
from 17th May 1897 (sub. pro 
tern.). 

Estro Assistant S~rperintendeltts 
mnd Sub-Ards lnn t  Superintende,~ts 

011 duty. 

Mr. A. J. Wilson, Extra Assistant 
Superintendent, 1st grade, from 
~ p t h  July lo 1st September 1897. 

Mr. T. H. Rendell, Extra Assistant 
Superintendent, 3rd grade, from 
20th November 1896. 

hlr. J .  A. Barker, Extra Assistant 
Superintendent, 4th grade. 

Mr. G .  E. Parker, Extra Ass~stant 
Superintendent, 5th grade, from 
23rd October 1896. 

hlr. E. P. S .  Hill, Extra Assistant 
Su erintendent, 6th grade, from 
z8tK November 18 6. 

Mr. S .  0 .  Madras, 8ub-~ssistant Su- 
perintendent, 1st grade. 

Mr. P. L. Causley, Sub-Assistant 
Superintendent, 3rd grade, from 3rd 
A ril 1897. 

~ r . b .  Green, Draftsman. 
,, A. J.  Mus<rove. ,, 
,, J. R.  Adels, 
" R' :: 
; : , ; UP 

I th March 1897. .. A.  1. Wilson, Draftsman. 
P, C. L. Green, ,, (sub. 

pro ten,.), from 15th March 
1897. 

,, E. A. Knight, Draftsman. 

Native Draftsmen. 
Sen' 

Munshi Multyullah. 
" Rahim Bakhsh' 

Rabu Sarat Chatterjee. 
., Narendra Nath Mukherjee. 
" Chandra 
,, Sarat Chandra Coomar and 28 

others. 
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404. Twenty seven standard maps of the  various provinces on the I-inch 
scale have been published during the year, and sixty-eight have been in pro- 
gress. Of the former, fourteen sheets of the Central India Agency, the  Central 
Provinces, or of the Rgjputina Agency, were completed to  margin ; and thirty- 
eight sheets of the same series were in different s tages of progress. T h e  
remaining sheets were brought up to date  with railway lines, o r  had the  
boundaries corrected from recent data supplied by the different Local Govern- 
ments. 

405. T h e  maps in hand for the Administration Reports of the different 
Provincial Governments were forty-one. Thirty-six were completed and pub- 
lished, three were in progress, and two had the hills added in brush-shading for 
engraving. 

406. As usual, the  sheets of the Atlas of India have formed an important 
part of the  current work performed by this section.. Additions to  railway lines, 
roads, canals, and changes to  boundaries were carrled out on fifty-eight sheets ; 
additions to names and details for engraving on forty-one shee t s ;  and five 
sheets were brush-shaded for engraving. 

407. In addition to the preparation of the indexes for this report, the 
keeping up to date of the colouring of all the office copies of maps, and  a n  
increasing amount of correspondence, departmental and extra-departmental, 
have also formed a part of the current work of this section. 

SECTION 11.-REVENUE. 

@. T h e  ordinary routine work of this section consists in examining and 
preparing, for photo- 

Personnel. zincography, the fair 
M ~ .  G. D. Cusson, Officiating Head 

Draftsman, up to 17th Octo- 
ber 1896. 

,, W. Stotesbury, Head Drafts- 
man, lrom 18th October to 1st 
Decen~ber 1896. 

,, J. McHatton, Head Draftsman, 
from 2nd December 1896 to 
gist August 1897. 

,, T. Shaw. Officiatin Head 
Draftsman, from 1st September 
1897- 

g,tr, Assistant ~ ~ ~ ~ , , i ~ ~ ~ ~ ~ ~ , , ~ ~  
~ ~ t d  Sub-Assistant Superirrte~~dents  

on duty. 

Mr. G .  Campbell. Extra Assistant 
Superintendent, 5th grade. 

Mr. C. S. Littlewood, s u b - ~ s s i s t a n ~  maps received from 
Superintendent, 3rd grade, from the field parties of  
30th June 1897. 

,, H .  W. Biggie, Sub-Assistant SU- the Revenue Branch; 
permtendent, and grade, from in bringing up t o  
17th September 1897. date and republish- 

Native Draftsmen. ing the old maps ; 
Munshi Abdul Aziz. in the preparation of 

,, Abdur Razak. the index maps for 
Babu Tincori Sen. 
,, Bacharam Banerjee. 

field parties and for 
,, Ram Chunder Sen and 20 others. the Genera' ; 

in colouring maps 
S ~ i r , r e y o ~ s ,  etc., o r  duty. on various scales ; in 

Babu Rhedoy thunder Das and tracing maps, fur- 
others. nishing plans and 

supplying data to  
Government officials and others. T h e  examination of the field books, traverse, 
and azimuth computations, etc., on which the  several Revenue Surveys are  
based, is also done in this section. 

409. T h e  old I  inch=^ mile maps of district PeshAwar (Punjab) have 
been revised as  to their boundaries and interior details from the  tracings of  the 
4-inch maps of the Settlement Survey, and have been drawn up in standard 
sheet form. T h e  drawing of the maps is well advanced. 

410. Four sheets in fourteen sections on the 2-inch scale of district Tavoy 
(Lower Burma) have been compiled from the 16-inch cadastral plans, and are  
being drawn for reduction to the scale of r inch = I mile. 

4 1  I .  Three sheets on the scale of I inch = I mile of North-Western Pro- 
vinces have been completed to margin from the old I-inch maps of district 
Gurgfion (Punjab) and Bhurtpur S ta te  for republication ; and two sheets of 
district Jalpdiguri (Bengal), jn eight sections, on the scale of a inches = 1 
were also redrawn for reduction to half scale, and corrected to  d2te from the 
n~aterials of the latest surveys. 

412. A large number of sheets of Bengal and North-Western Provinces on 
the scale of 1 inch = r mile were corrected and additions made thereto from 
materials either furnished by the latest surveys or supplied by district offrcia~s.  
The  old I-inch maps of district Chhindwdra and the +inch maps of district 
Saugor (Central Provinces) were also revised ant1 corrected from tracings on 

M 2 
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the 16-inch scale of maps received from the  Settlement Officers with a view to 
issuing a revised edition. 

413. Two large scale plans of the cities of Dhirwdr and Hubli, of district 
Dhi rwi r  (Bombay), were published on t h e  scale o f  8 inches = I mile; and a 
plan of Moulmein Cantonment has been redrawn on scale 200  feet = I inch 
for publ~cation on full scale. 

414. A map of Calcutta, embracing 16 miles of  surrounding country on 
scale of I inch = I mile, was also prepared and published. 

415. In  addition to the above, a large amount of mapping has, as  usual, 
been done for  other departments ; a plan of Bareilly City.and environs, on scale 
4 inches = I mile, showing the British position and milltary operations during 
the  siege of 1857.58, has been prepared and publ~shed on the a-inch scale for 
Mr. Forrest, Director of Government Records. A skeleton map of  Siilkot 
(Punjab) on the +-inch scale was also prepared for reduction to the $-inch 
scale for the Punjab Government, and also a district map of Hissar on the 
scale of I inch = 4 miles was republished for the  Local Government on special 
requisition. A map of district Kimrrip (Assam) on the $-inch scale, showing 
the village boundaries and country surveyed cadastrally up  to 1892, has been 
completed for the Assam Government. 

416. T h e  series of special district maps on +-inch scale prepared for the 
Government o f  the North-Western Provinces has now been completed. 

417. T h e  traverse computations of eleven field parties working in districts 
Tippera, Chittagong, Jalpdiguri, Balasore (Bengal),  district Sibsigar (Assam), 
districts Bhandira, RAipur, Narsinghpur (Central Provinces), and districts 
Kyauksh, Akyab, Henzada (Burma), were examined. Traverse data, calcula- 
tion of  areas and such like information has, a s  usual, been prepared in this 
office and supplied to field parties and district officers. O f  traverse data 654 
pages were copied and supplied, and latitudes and longitudes of Revenue Survey 
points of districts Akyab, JalpAiguri, BhandAra, Seoni and Bhurtpur State were 
calculated. A report on the  character, scale, and date  of survey of all the 
districts in the Lower Provinces, from the commencement of the Revenue Survey 
operations in 1830, was prepared for the Director of Land Records, Bengal. 
T h e  areas by pavganns of 18 standard sheets were calculated, as also of district 
Hoshiirpur, of DhArwlr City, and of the estates of the MahArlji of Benares. 
T h e  area and cost of all cadastral surveys in the North-Western Provinces for 
the years 187a to 1896 were prepared. T h e  areas of districts Balasore and 
Cuttack were adjusted according to revised boundaries. Twenty-nine tracings 
of sheets and thirty tracings of village plans were also made and supplied to 
district and other officers. One hundred and forty maps on various scales were 
coloured. 

A large amount of correspondence has, a s  in former years, ~ a s s e d  through 
this office, the number of letters dealt w i ~  h being I ,3 I 7. 

418. This section consisted of one Sub-Assistant Superintendent, on: writer, 
six permanent draftsmen and six tracers who were employed in preparing the 
original maps of all cadastral surveys for photozincography and zincography. The 
maps to be examincrd are, on receipt of the originals, submitted to  a cursory 
examinatior~ ill order to see that the sheets are  in every respect fit  for reproduction. 

419, In the North-Western Provinces the returns for the previous year showed 
6,845 sheets of district Garhwil remaining to be published, and d u r ~ n g  the year 
2,906 sheets of the same have been published, so  the balance of 3,939 sheets 
remaln to  be p r ~ n t e d  during next season; o f  these 400 sheets have been 
prepared for publication, 

420. In Burma the publication of the cadastral maps of the following 
districts have been in progress :-Meiktila, Minbu, and Sagaing in Upper Burma 
and ThatBn in Lower Burma. Of Upper Burma 1,597 sheets and of Lower 
Burma dog sheets have been published; in addition to these 13 sheets of 
district ThatBn have been reprinted, and 642 original sheets have also been 
prepared for publication. 

421. In Bengal 261 sheets of district Backergunge of  D a k h i ~ ~  Shdhbizpur 
Estate  have been published at  the request of the Board of Revenue, but the 
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remaining I I sheets of skeleton plots ( I  and 2 inches= I mile) are not 
t o  be prlnted. 

In Assam 191 original sheets of district Cachar were received from the party 
during the past twelve months, and 120 sheets of the same have been published ; 
the remaining 71 sheets have been prepared for publication ; besides 3 sheets of 
district Darrang and 6 sheets of district Nowgong were published during t h e  
same period. Those remaining incomplete are  districts KPmrlip (8 sheets),  
Sibsigar (8 sheets) and Sylhet (45 sheets). These are  mostly blocks and 
waste land, and under exlsting orders are  not to be printed. 

T h e  total number of maps passed. for publication during the year was 
5,737, of which 5,493 were actually p r~nted ,  3,912 having been photozinco- 
graphed and 1,581 zincographed. At the  close of the  year there were 
remaining to be published 5,285 sheets against 8,916 in last year, showing 
a decrease of 3,631 sheets. 

422, T h e  cadastral maps dealt with during the year under report were 
Persotrnel. those of BihPr. For  Bihir  9 ,195 cadas- 

Mr. T. Shaw, In charge from 1st October 1896, to  tral maps were received, of which 7,523 
~ 1 s t  A U ~ U S ~  1897. were reduced by pentagraph to t h e  2- 

,, E. P. S .  Hill, In charge from 1st September, inch scale for the compilation of the 
'9974 ,, A. B. Smart, sub- ASS^. SUP&., 1st grade. standard sheets ; the  total number of 

Babu Sarat Chunder Sen ,, ,, 2nd grade SheetS dealt with in Bihir reached 
from 1st to ~ 1 s t  October, 1896. 

Permanent Establishment. 10,437, of which 2,914 were received 
5 Draftsmen. during previous years. From Orissa 

Tempovory Estoblislrment. 4,864 cadastral sheets were received, but 
6 Computers and Writer etc. their reduction to the 2-inch scale has 
4 Draftsmen. not ur, to date  been taken in hand. T h e  
same remark applies to  727 sheets of Chittagong district. 

423. For BihPr 12  sheets have been outlined and completed, whilst the 
details of 8 more have been reduced. These are well in hand and a number of 
publications may be anticipated during the current year.. 

424. T h e  preparation and final publication of the 2-inch standard sheets  
was chiefly confined to the Orissa series. T h e  outlining of 34 standard sheets 
was completed ; 56 had the interior details finally examined ; 44 were forwarded 
to the Photographic Office for reduction ; 60 proofs were examined and final 
press order for twelve I-inch sheets was given. This  last figure is low, but delay 
in publication has been unavoidable owing to the non-return of proofs sent to 
district authorities on account of boundary disputes, etc. T h e  outlining of I o 
sheets has yet to be dealt with; this will be taken in hand and completed a t  a n  
early date. T h e  publication of the remaining Orissa 2-inch sheets should be 
completed during the current year. 

425. In letter No. 8531, dated 31st July 1893, the Government of Bengal 
requisitioned for a special publication on the 2-inch scale of 26 sections 
of the Orissa standard sheets containing irrigated areas, 21  sections were com. 
pleted previously and 5 sections (in sheets 166 and 193) during the year under 
report. 

Mr. Spring reports that Mr. Pocock and Mr. Stotesbury in their posts a s  Chief and officiating 
Chief Draftsmen, also Mr. McHatton and Mr. Shaw a s  Head and,offlciating Head Draltsmen, respec- 
tively, supervised their establishments most emciently. Messrs. Barker, Hill and Ewing have also done 
very well a s  heads of the Examining. Bengal Drawing and Cadast~a l  Sections. Messrs. Campbell and  
Madras have also done good work. T h e  European draftsmen have been well re orled on,  especially Messrs. 
Green, Mus rove and Sinclair, and of the Native Establishment, Babus Purna ehandra Sen, Sarat Cha!ldra 
Chatterji, tfarendra Nath Mukherji, Subodh Chandra Sarkar, amongst others, have rendered good 
aervice 
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ENGRAVING O F F I C E .  

426. Mr. A. E. Spring has held 
Personnal. 

Mr. A. E.  Spring, Assistant Surveyor-General, 

Fulford, Head Engraver. 

,, T. B. Rodger, , on furlough. 
,, A .  W. N.  James, ,, 
.. A. R.  Coard. 
., E. Earle, 
,. E. C. V. Ollenbach, ,, 
,, L. H .  Musgrove, ,, 
,, F. R. C. Scallan, ,, 
,. A. T. V~eux, .. A . E . W . C a n n ,  ,, 

charge of this office throughout the year. 
Mr. T. B. Rodger  has  been on furlough 
during the year, and Mr. A. R. Coard has 
taken 12  months' furlough from September 
30th. 

427. T h e  outturn of  work for the year 
in " Outline" and " Hills" is about the 
same a s  last year, but on account of the 
unusually large number of plates projected 
and borders partly divided, the outturn in  
" Writing " is less ; still the general outturn 
is verv good. 

30 Native Engravers. 
a Apprentices. 4 2 8  T h e  sheets published during the 

Copper-Plate Pr in t ing  Section. year a re  six quarters of the Atlas of 

M ~ .  W. T. Collins, copper-plate Printer. India, 14 district maps for administra. 
,, A .  E. p i l l e ,  Assistant Copper-plate tion reports, 16-mile map of Mysore 

Printer and {tore-keeper. and Coorg (with hills), index to the 
standard sheets of the Bombay Presidency, a new weather chart for Phnrn, - - - . . -. - 
Litho Office and two scale platks. Two biass plates have also been completed, 
one with an inscription of the standard bench-marks o f  Calcutta and the other 
for the Great Tri.gonometrica1 Office. --. - 

429. Fifty uipublished quarter Atlas Sheets  in various degrees of progresr 
have been in hand during the year, 93 published quarter sheets and 19 ful l  
sheets have been brought up to date  a s  far  a s  materials existed, and 35 Atlas 
sheets were projected. In all 349 plates were worked on, being 79 in excess of 
last year. 

430. T h e  16-mile maps of provinces have been dealt with thus: those of 
Assam, Central India Agency and Mysore (without hills) have been corrected 
to date, the two new plates of Bengal have had a large portion of writing 
engraved, that of the  Bombay Presidency has  been filled up a s  material has 
be& received, the hills on the ~ u j a r ~ t  map i r e  in progress, th; Madras Presi- 
dency map in six sheets is well advanced, both in outline and writing, and the 
Punjab and Kashmir map in four sheets has been constantly in hand with 
corrections and additions, sheet I is completed with hills, and sheet 2, which is a 
very heavy sheet of hills, is in progress. RijputPna also has been in hand with 
corrections and additions. 

In addition to the 14 published district maps, 23 others have been worked 
on, and some additional work for the new Calcutta Survey plates, 16"= I mile, 
h a s  also been commenced, a new plate of map headings for transfers has been 
completed, and 57 plates for Photo-Litho office have had the lettering engraved 
on them. 

431. T h e  Copper-plate Printing Section has printed 21,250 impressions 
during the year, which is slightly in excess of last year, but a larger outturn 
could have been done if the orders for scales from the Mathematical Instrument 
Office had not fallen off. T h e  Steel Facing Section dealt with 221 plates which 
is also in excess of last year.* 

Mr. Spring reports that the Head Engraver, hlr. Fulford, has given great satisfaction in the discharge 
of h ~ s  dutieo, and he reports well of all his assislants. 
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T H E  P H O T O G R A P H I C  A N D  L I T H O G R A P H I C  O F F I C E .  

432, This  office remained in the charge of Colonel J. Waterhouse, S. C., 
until the  loth May 1897, 

Personnel. on which date he proceed- 
colonel J. ~ a t ~ ~ h 0 u . e ~  EC., Assistant Surveyor-General in charge ed On fur'Ough One 

u to 10th May 1Pg7. month, preparatory to  re- 
M ~ .  # A. Pope, Assistant Surveyor-General in charge from 10th tiring from the Depart- 

May 1897. ment on attaining Colo- 
NORMAL ESTABLISHMENT. nel's allowances on the  

L I T H O ~ R A P H I C  A N D  PRINTINO 
DIVISION. 

Mr. S. M. Coard, Officiating Head 
Assistant,up to 29th March 
1897. ,, R. Fogarty, Head Assistant, 
from 30th March 1897. 

,, E. Dowling, Head Drafts- 
man, u to glh March 1897. 'j. Rodrigues, Drafts- 

" ka!, from 15th March 1997. 
Babu Ambica Churn Mookerjee, 

Draflsniau. 
Munshi Abdool Hamid, Examiner. 

up to 12th April 1897. 
., ~ b d o o ~  Mujeed, Examiner, 

lrom 1st May 1897. 
I Apprentice, 28 draftsmen and 6 

colorists. 

Lithographic and Zinc Printing 
Section. 

Mr. E. A. LeFranc, Head Print- 
er. 

,, D. ~ e a s ,  Chromo-litho-print. 
er. 

,, S .  U. Ravenscroft, Assistant 
chroma-litho-printer. 

,, C ,  Andrew, Machine Printer. 
1 Apprentice, a machine printers, 

15 lithe and zinc printers, 
9 machinemen, 17 sponge- 
men, 40 Pressmenl I ,  Paper- 
welter, a stone grainers,, a 
stone polishers. 4 rlnc 
grainers. I ink-grinder- I 
engiue-driver and I fireman. 

Type Pvi~r f ing  Sectiorr.l 
Mr. E.  D e  Pyvah, Head Printer, 

12  compositors, 3 type print- 
ers, 3, inkmen, 3 mates, 2 
mach~ne  type printers, 2 
machine inkmen, I impositor, 
I roller-moulder and I boy. 

PHOTOORAPBIC AND GENERAL l o t h  June' He was sue- 
DIVISION. ceeded by Mr. T. A. 

Mr. J. Harrold, Photographer. Popel who was confirmed 
,, C. J. Meade, Assistant Photo- in the  post of Assistant 

,,,y ,. Murphy, do. Surveyor-General on the 
Munshi Inmail Khan, do., 10th June and held charge 

up to 9th Novdmber 1896 during the remainder of Mr. N. J. Gonshlves, Assintant 
Photographer./lrom 1st April t he  year. Colonel Water- 
1897. house's connection with 

Munshi Habibul Hossain, Assis- 
tant Photographer. this Office had extended 

5 Assistant Photographers and  over a period of thirty 
8 labourers. , years, during which the 

Heliograuure Section. processes employed in it 
M,. A. W. Turner, Photo-en- were greatly improved 

graver. 
,, J. T. Meade, Assistant Photo- and developed, and the 

~ n ~ ~ ~ ~ ~ ~ ,  up to 31st March Outturn of all classes of 
1891. work enormously increas- 

I Assistant Photo-Engraver, I 
engraver, I Assistant Engrav- ed' The loss of  his valu- 
er, 4 copper-plate-printer?, 6 able services and unique 
pressmen, and 11 plate polish- experience is greatly re. 
ers. 

gretted. 
Corvespo~rder~ce, Storrs and Ac- T h e  post of Head 

counts Section. 
~~b~ Kanny La11 Sen, Store- Assistant, Iithographic 

keeper. Branch, vacated in August 
Mr. A. B. Carville, Head Clerk, 1896, on the retirement of 

from 5th ~ ~ ~ i l  7. 
~~b~ ~~d~~ ~~~h chose, clerk. Mr. H. L. Lepage, was 
,, Gopal Chundra Mookerjee, permanently filled on the  

Clerk. 
,, Surji Coomar Banerjee. ~ 1 s t  March by Mr. R. 
,, ~ a j a n i  Kanta Chatterjee. Fogarty, who was selected 

4 Clerks,and I paper-keeper. in England for the post 
by the Secretary of S ta te  
for India. On Mr. Fogar- 
ty's arrival, Mr. S. M. 
Coard, who had been 

CADASTRAL ESTABLISHMENT. officiating in the appoint- 
Pl~otogvaphic Section. 

Mr. H.  Haward, Head Photo- 
Anaistant. 

,, R. George, Photographer. 
,, I.. Lagnier, Photographer. 
,, T.  Lloyd, Photographer. 
,, J .  Vieux, Assistant Photo- 

grapher. 
7 Arsiatant Photographers, and l o  

labourers. 

Zinc Printing Section. ment, reverted to  his 
Mr. F. R. Vandyke, Zincogra. permanent post in the 

pher. 
,, J. B. hlackenzie, Zincogra- Engraving Office. Mr. 

pher. Fogarty has proved him- 
,, P. Michael, Assistant Zin- self to be an ictelligent 
cographer. 

Babu Khetter Mohun Das, Clerk. and ;lssistant, and 
I Clerk, 9 Zinc correctors, g zinc well qualified to supervise 

printers, I 0  SPoneemen, 17 the somewhat complicat. 
pressmen, and  I I r luc grain- 
ers. ed work of the lithogram 

phic sections. 
Mr. E. Dowling, Head Draftsman, having obtained employme~lt in the Pub. 

lic Works Department, vacated his podt on the 10th March 1897, and Mr. A. 
J. J. Rodrigues was appointed in his place on probation. Babu Kanny Lall Sen, 
Head Clerk, was promoted to the vacant post of Storekeeper with effect from 
the 15th April 1896, and Mr. A. B. Carville was appointed Head Clerk on proba- 
tion on the 5th April 1897. Munshi Abdul Hamid, Draftsman, retired on the 
13th April 1897, after thirty-two years' approved service in the Lithographic 
Drawing Section, and his loss is much regretted. Mr. J. T. Meade, Assistant 
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Photo-engraver, was dismissed from t h e  6 t h  July 1897, for refusing to obey 
orders t o  return t o  duty from furlough. 

433. An abstract of t h e  work performed in all sections of the  Office during 
t h e  year is given in the  following table :- 

General Abstract of WOYR done during the year 1896-97. 

P H O T O - n ~ ~ c o o a r r u ~ a  A N D  L l rHoonr rn~a  PalwTlNo. 

Number of Copies. 

C & A S & I T ! C A ~ I O ~ ~  

.- 

'I'cm.~ O F  1@5+ . . 
...re..... . . 

1,020 I 5.956 1 5.64 S,lB'2 I 6,W 1 1  523 86Z36231 121.101\ ~ 1 6 1  ~ 8 , 0 5 7 ~ ~ 9 1 5 1  12115571 -7951 5.I 2 , ~ l  1441 5 6 , ~ I  51 17~2lll370 15 6 

+im\ 4 ha/ nkol iifiin\ ~ f i l  i i 6 J  340214 1 3 ~ 3 1 1  i i 3 1  j 3 [  1 5 ~ 8 1  - -4F,L 
434. AS regards outturn, t h e  year may be said t o  be a good average one. 

T h e  number of original subjects dealt with (which gives a fairly accurate idea 
of  the amount of work performed) was 7,880 or 860 In excess of 1895-96, and 
more than in any previous year. T h e  number of negatives taken, and the 
amount of lithographic drawing on transfer paper or stone, are  consequently 
proportionately larger than usual, though the latter class o f  work cannot be 
accurately recorded and is not shown in the above table. T h e  outturn of the 
zinco. and litho, machines and presses was practically the same a s  last 
year, amounting to 853,945 PUIIS, as  against 862,623, the deficiency 
representing the  work of about a day and a half, which may be ac- 
counted for by the  extra holidays given for  the Jubilee. T h e  outturn under 
this head depends largely upon whether the number of copies printed 
from each subject averages high or low. In the latter case, time that would 
otherwise be occupied in printing is lost in the  more frequent changes 
o f  stone or plate required, and the outturn of work done, a s  represented by the 
number of ~ u l l s  and copies made, is apparently less, though it is not actually 
so. During recent years, and particularly during the  year under report, the 
average number of copies printed from each subject has been low, and a great 
deal of colour work has been done, necessi!atlng more frequent changes and a 
smaller outturn of printed copies in proportion to the number of original subjects 
reproduced. T h e  number of pulls from the rnachlnes a n d  presses should not 
be taken a s a n  index to the  year's outturn of work, whlch may usually be much 
more fairly gauged by t h e  number of original subjects taken in hand and com- 
pleted. There has been a large increase in the number of departmental maps, 
etc., printed off, and also of cadastral sheets, but a decrease in the  n ~ ~ m b e r  of 
maps and plans reproduced for other departments. In the Type-printing Sec- 
tion there 1s a trifling decrease in the number of pages or hems set up, and a 
more considerable decrease in the number of pulls and copies, the demand for 
departmental forms having been smaller than usual, owing to the requirements 
of the Department having been well supplled in advance by the large outturn 
"rider this head last year. In the Heliogravure Section, 72,246 prints were 
made from 131 copperplates etched by the  photogravure process, an increase of 
15,858 prints over the number made last year, though the number of plates 
etched was thirteen less. T h e  number of hand-engraved copperplates 
electrotyped mas thirteen, or four less than last year. l n  the Silver-printing 
Section the  outturn of cyanotype prints, which form the chief work of the 
section, mas considerably larger, though somewhat less silver-printing was 
done. 
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435, Under the head of departmental work, the following may be  mentioned 
a s  comprising the most important maps dealt with during the year :- 

Of general maps, the canal map of-India, in six sheets, on the ~ ~ - m i l e  scale, 
was completed and printed from stone In three colours. Further additions have 
been to sheets Nos. I ,  2 and 4 of the third edition of the 32-mile map of 
India, and it is impossible yet to assign any probable date of completion of this 
map. T h e  z+-mile map of Afghanistan, with hills in grey, was re-printed durinq 
the year and 1,400 copies supplied to the Map Record and Issue Office. T h e  
new chromo-lithographed map of Afghanistan.on the same scale was held in 
abeyance pending the receipt of further addi t~ons and corrections, but these 
were received and put in hand immediately after the close of the year. 

Of provincial maps, re-issues with additions and corrections yere made of 
the following :- Assam, on the 16-mile scale ; Punjab and surrounding countries 
(skeleton), on the 32-mile scale ; Punjab, on the So-mile scale;  North-Western 
Provinces and Oudh, on the 32-mile scale; and Central Provinces, on the 32-mile 
scale. A map of the North-Western Provinces and Oudh, showing districts 
and states, was published on the 16-mile scale. 

T h e  divisional maps of Chota Nagpur and Patna, on the 8-mile scale, were 
re.published with additions and corrections. 

New issues of the following district maps, on the  4-mile scale, compiled 
from the engraved atlas sheets, were made :-Bankura, Khasia and Jaintiah 
Hills, and Manbhum. T h e  following were re-published :-Champaran, Twenty- 
four Parganas, Dacca, Gaya, Lakhimpur, Saran, Hoshangabad, Murshidabad, 
Bhamo and Myitkvina, and Pabna. Two-inch scale maps cf Garhwal and Naini 
Tal, specially prepared for the North-Western Provinces and Oudh Government, 
were also published. 

Five hundred and fifty-one sheets of standard maps of the Topographical 
and Revenue Surveys, on the scales of 4 inches, a inches, I inch, inch and 
$ inch to the mile, have been taken in hand during the year for re-printing and 
for publication. One hundred and eighteen plates and one stone were printed 
off, including go sheets on the I-inch scale, comprising 6 of Bengal, 10 of 
Bombay, I 2 of Lower Burma, 3 of Upper Burma, 1 4  of Central India and Raj- 
putana, I of the Central Provinces, 400f  the lndus riverainsurvey, I of Madras, 
2 of the North-Western Provinces and Oudh, and one of the Punjab. Three 
sheets of Lower Burma, on the 4-inch scale, were also printed off. O f  the 
transfrontier surveys, 3 sheets, including one colour plate, of the North-East 
Frontier, and 3 sheets, including one colour plate, of the South-East Frontier, 
on the 4-mile scale, besides 5 sheets on the 8-mile scale of the two latter sur- 
veys, mere printed off. 

The plans of cities and cantonments printed off during the year include a 
map, on the 8-mile scale, of Dharwar city and environs, in two sheets; a 1 2 - i ~ ~ h  
map of the city and environs of Ajmere; a 6-inch map of Calcutta, and new 
editions of the I-inch map of Calcutta and surrounding country, with table of 
distances, and of  the 3-inch skeleton map of  Simla and Jutogh. Ten sheets o f  
the new Moulmein town survey, on the scale of 50 feet to the inch, were repro. 
duced, but not printed ; also an 8.inch map of Hubli city and environs, a 12-inc'h 
map of Cawnpore cantonment and environs, a 6-inch map of Lucknow Canron. 
~nent ,  and a 6.inch map of the cantonment and environs of Jullunder. 

Among the miscellaneous departmental publications Inay he mentioned a 
route map for the Western Himalayas, lCashmir, Punjab and North India, with 
portions of Afghanistan and Baluchistan, etc., on the 32-mile scale, re-publislled 
with additions to railways; six sheets of the Burma-Siam boundary, on the I-inch 
scale; a map of a portion of Tibet surveyed by Captain Deasy, on the 8-rnile 
scale, and several sheets of the Madras forest survey on the 4-inch scale. 

436. As already stated, the amount of work done for other departments 
sl~ows a decrease during the year under report. The  number of subjects corn- 
~ l e t e d  and taken in hand was 1,197, a s  against 1,470 last y ear, and the total 
riumber of complete copies was 600,702, against 631,133 last year, and their 
value k83,555, a g ~ i n j t  #d6,3G4. 

The  plates for P,trt I l l  01 Mr. Smith's report on Fatehpur Sikri have now 
been completed ; 46 plates were photo-zil~cographed and 18 plates photolitho- 
graphed, and 650 copies of tach printed off. I he plates for Part IV were taken 
in hand. For the A r c h ~ o l o g ~ c a l  Survey, Madras, 62 inscriptions pertaining 

N 
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to  t h e  monumental remains o f  t h e  D ~ t c h  East lndia Company mere photo- 
zincographed, but not printed off. For the Board of  Revenue, North-western 
Provinces and Oudh, a district map of  Garhmal, on the +-inch scale, was 
and aoo copies were supplied. For the Geological Survey Departmeni a map 
of India showing distribution of corundum was lithographed, but not printed 
Three silver-prints of each of 2 2  plates of buildings damaged by the 
were made for the same department. For the  Director of Land Records and 
Agriculture, Bengal, nine chalk drawings and four stamped patterns on cloth, 
illustrating a monograph on cotton fabrics, were taken in hand for lithography 
and 500 copies of the patterns mere printed off. For the  Director of Land 
Records and Agriculture, Burma, 40 sheets of the Moulmein tomn survey were 
photo-zincographed. For the Government of India, Revenue and 
Department, 20 maps to  illustrate a list of archaeological remains in the Central 
Provinces and Berar were lithographed and 8,200 copies printed. For the 
Public Works Department, Government o f  India, a railway map of India, on the 
80-mile scale, was re-printed with. corrections and goo copies supplied ; 650 
copies of the same map were pr~nted for distribution to military officers under 
instructions from the Quarter Master General in India. Another nlap of India, 
on the 61-mile scale, in two sheets, showing railways wilh stations, was photo- 
zincographed and 4,700 copies printed for distribution. Fourteen plans and 10 

diagrams, showing the method of  constructing buildings less iiable to damage 
by earthquake, were lithographed for the Calcutta Building Comnlission. For 
the Reporter on Economic Products, three drawings of Rhea plants were 
chromo-lithographed, and four sketches and diagrams pertaining to magnesite 
areas were re-printed from srone. For the Meteorological Department a large 
amount of work was again done, including 6 3  maps and charts re-printed from 
stone, and 205,291 copies supplied. Several maps of the country ten miles 
round cantonments were again prepared or re-printed during the year for the 
military authorities, viz . ,  Amritsar, Dinapur, Ferozepur, Jhans~ ,  Jullunder, 
Indore, Lansdowne, hlanipur, Multan, Nowgong, Peshawar, hleerut, Meean 
Rlir, and Sialkot. Six diagrams showing the method of filling shells with high 
explosives \\.ere lithographed, and 156 copies printed for the Military Depart- 
ment of the Government of India. For Dr. M. A. Stein, P.H.D . ,  a map of 
ancient [Cashmir, and one of ancier~t Srinagar, reproduced from the survey 
o f  1859-60, and showing ancient sites and names, were lithographed and 650 
copies printed in two colours. 

437. I n t h e  Heliogravure Section the  work done was a s  usual all extra- 
departmental. Forty-seven views were p h o t o - e t c h ~ d  to illustrate the report of 
the  Pamir Boundary Commission for the Foreign Department, and 6,250 copies 
were printed. Fourteen plates were photo-etched for the Technical Art Series, 
from which I 1,600 copies were printed. A set of 32 ancient manuscripts from 
Central Asia was reproduced by the same process on 21 plates, with the sanc- 
tion of the Government of India, for the Asiatic Society of Bengal, and 600 
copies of each printed. As 50 copies of each were u r g e n l l ~  required for des- 
patch to the Oriental Congress which assembled in Paris in September 1897, 
it  was necessary to complete the whole work, including taking the negatives 
and transparencies, etching and lettering the 21 plates,and printing 50 copies of 
each, In the space of  one month, which was successfully performed, though it 
strained the powers of the section to the utmost. Most of the  nianuscripts 
were exceedingly difficult to reproduce, being much discoloured by age, which 
rendered it necessary to clean them carefully in order to  obtain favor~rable 
results. Six plates were photo-etched, and 500 copies of each printed, to illus- 
trate a repcrt by Dr. Fiihrer on Buddha's birthplace ir! the Nipal Tarai. Twenty 
plates mere prepared fcr Part 111 of the Moghal Architecture of Fatehpur 
Sikri, for the Archzological Survey of the Nor~h-Western Provinces and Oudh. 
Twelve plates of Crustacea and Molluscs, to  illustrate the zoology of the 
R.I.M.S. Investi,oator, were etched, and 250 copies of eleven of them were 
printed. For the 11idian Museum Notes 8 plates were etched and 4,310 copies 
printed. Two plates of a copper-plate grant of Ratnapala, and three of a 
silnilar grant of Bqila Varman, were etched for the Asiatic Society of Bengal, 
but not printed. Specimens of recent work executed by the ~hoto-etching 
process will be found in the frontispiece, which is  an enlargement from one of 
the negatives of the recent total eclipse of the sun taken by the Survey 01 
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India eclipse detachment at  Dumraon in January last, and in the illus'tration a t  
page 87, which represents the eclipse party a t  work. T h e  view of the lllanshai 
Bridge, Cooch Behar State .Railway, showing the effects of the earthquake of 
the  I zth June last, which w~ll  be found a t  page i of the Appendix, is another 
specimeiof the same process. 

438. Successful trials were made during the year of the " Enameline" 
half-tone and line block process, which established its utility for the prepara- 
tion of type blocks, a s  well a5 in the reproduction of miscellaneous subjects in 
which a high degree of finish is not essential. Though undoubtedly less con- 
venient in many respects than the photogravure process, i t  has t h e  great 
advantage that  the blocks can be printed in the type machine, a t  the rate of 
several hundred copies per day. Since t h e  close of the year under report the  
process has been employed with excellent results, which amply repay the time 
spent in working it out. Full details of the process are  given in Mr. Pope's 
report in the Appendix. At page xxviii of the Appendix is given a specimen of 
enameline work. I t  is a view of the ruins of the Commissioner's Cutcherry a t  - - .  

Gauhali, and is one of a series of views reproduced to illustrate Mr. R . ~  D. 
Oldham's report on the earthquake. The smaller illustration on page xxx is a 
reduction from a pen-and-ink drawing ot a ceiling panel a t  Fatehpur Sikri, 
pinted from an enameline block set up with the type. I t  is a fair specimen of 
the application of the process to line subjects. 

439. During the year, a scheme for the reorganisation of the office, abolish- 
ing progressive salaries, and placing the entire establishment, together with the 
photo-zinco and type-printing staff of the Trigonornetrical Branch Office a t  
Dehra, in one list for the purposes of promotion, was worked out by Mr. Pope 
and submitted to  the Surveyor-Genera!. I t  is hoped that it will receive the 
sanction of the Government and come into force early in the ensuing year.* 

MAP R E C O R D  A N D  ISSUE OFFICE.  

440. During the year under review the charge of  this office continued to be  
pevronrrel. held by Mr. T. A. Pope 

Mr. T. A. Pope, Deputy Superinter~dent, 1st grade, in charge up 
to 31st March 1897. 

up to the 3 1 s t  March 
,, A. E. Spring. Deputy Superintendent, and grade, in charge 1897, when he was re- 

from 1st April 1897. lieved thereof by Mr. A. 
,, F. A. DRozario, Head Clerk. 
., H. R. Vallis, Map-Curator and 17 other clerks. E. Spring. 

441. The  number and value of maps issued during the year are a s  follows :- 
-. .- - --. 

Maps issucd. I Number. Value. 

C a d a s t r a l  maps to Government officials . . , . 1 94,9a2 1 69,9g1 

, I I - ~~ .-.- 

*Mr. Pope reports well of the asork done by all his princi ssistants, ois.. Messrs. Fogarty, LeFranc, 
Vandyke. Dear, Mackenzie, and DePyvnh, in the Lllho.. %:and Type-printing Secflons, and Messrg. 
Haward, Turner, Harrold, George, Lagnier and Llovd, in the Photo~raphic Sections, all of \r,hom have 
worked lo his enlire safisfact~on. Among the junior'assistants, the folloa,ing are specially mentioned :- 
Messrs. Ravcnscrolt. Michael. Andrew~. Murphy, Vieux, Gonsalves, DrSilva and Francis. 

01 the native assistants. Babus A. C. Mookerjee and Dino Nath [)ass, and hlunshis Abdul Mujid, 
Mahomed Varin, Ena etullah and Hyder Ali, draltsmen ; Habibul Hussrin, Abdul Rahman, A. C. 
Bhaltacharjee,  reo on ate, Abdul Wadood, and Abdul Ali, assistant photographers, are commended. Babu 
I<anny Lall Sen, head clerk and accountant, has conlinued to give entire satisfaction, and Babus Kedar 
Nath Ghose, G. C. hlukerjee, S. K. Banerjee, R. K. Chatterjee and N. N.:Mukejee, clerks, are alu, 
deserving ot mention. 

68,658 
11,772 
50 2 26 
2,ago 

G e n e r a l  maps to Governn~mt officials . . . , 1 96,306 
Ditto to P r i v a t e  ind iv idua ls  . . . . . 10,853 
Ditto to I n d i a  Office, London . . . . 
Ditto to Agents . , . . , . . 3,746 

1,503 

TOTAL . . 
. 

1,1a,408 



9' P A R T  111. 

Applications received for maps . . . . . . . . 
Letters issued in reply . . . .  . . . .  
Cash and credit map sale bills . . . . . . . , 
111voices and receipts issued for published maps . . . . . 

Ditto ditto cadastral maps . . , . , 
Ditto ditto extracts from original records . . . . 

Packets, parcels and local despatches . . . . . . . 
Ditto d i t torece ivedinoff ice .  . . . . . . . 

Packages despatchec by rail and steamer . . . . 
Ditto received ditto ditto . . . . . . 

Maps coloured lor sale and issue . . . . . . . 
Ditto forotherdepartments . . . . . . , 

 her; has been a considerable increase in the  number and value of maps 
issued during the year when compared with last year's tctal :-last year they were 
a,oo,416 and Rr ,06 ,70~,  whereas this yeai  they rose to  2,07,330 and R 1 , 5 7 , ~ ~ ~  ; 
shewing an increase of 6,914 in number and R51,225 in value. 

T h e  amount realized from cash sales was 8 2 4 , 6 5 9 ;  vis. :-&I 1,772 from 
~ r i v a t e  individuals, R I ,740 from agents  and R I I ,! 47 from Government officials ; 
shewing an increase of R1,15a over the  cash receipts of the year preceding. 

In the Revenue Section 651 applications were received from private indivi. 
duals for extracts from original records of the  Revenue Surveys, and 2,B38 
for certified copies of village plans, tracings and traverses, which realized a 
sum of 88,695. 

T h e  details of work a re  given in the  following statement and show a small 
decrease below last year's figures :- 
-- 

I 

A list of the maps and charts published during the year, copies of which 
have been stored in this office, will be found a t  page 99.. 

Details. 

M A T H E M A T I C A L  I N S T R U M E N T  OFFICE. 

Number. 

442. T h e  charge of the office was held by Colonel M. W. Rogers, R.E., 
Personnel. from the beginning of the financial year 

Colonel M. W. Rogers, R.E., Assistant tlle grd 1897 when he re- 
Survevor-General. in charpe from 1st April tired from the service and mas relieved bv 

I 

1896 <o the 3rd ~ e b r u a r ~  Ysg7. 
Lieutenant-Colonel J. R .  Hobday. I.S.C.. in 

Lieutenant-Colonel J .  R. Hobday, 1.s.c.' 
charrre from the 4th Yebruary rap7 10 31st 443. All the figures in this report - -. - 
March 1897. . refer t o  the  financial vear. i.e.. from - I st . -, ~ 

Workshop Branch. April 1896 to 3 l s t  ~ & c h  1897. ~ u r i n g  
M r .  T. Bolton, Mathematical Instrument this period the number of serviceable in- 

Maker 
M r .  T. R. Theakston, Assistant dilto. 

struments received into store was 61,558 
and their value was Rz ,~g ,405 ,  whilst the 

Srore Branch. number of  those issued from store was 
M r .  M .  C. Bellettv, Instrument Store Keeper. 
Babu Womesh dhunder Chowdhry, Material 5O17'7 at  R2~68,704. In the sub- 

Store Keeper. ioined statement these figures are compared . 
Otpcc Establishment. 

M r .  W .  Cam agnac, Head Clerk. 
.. W. R. &lloch. 2nd Clerk. 

with those of the prec&ling year.   here 
has been a decrease both in number and 
value of instruments received and issued, 

<X clerks andthre; temporary clerks. o r i n g  to the demand for instruments 
from railwavs and other large works belng less this year than the previous one. 

I 16gj.96. / 1896-97. 1 Increase. 1 D e c r e a r  

I 
p---..---.-.----------.-.--.- ~~ ~ - 

M r .  S ring re orts that M r .  D'Rozario has continued to perform his duties, which are somewhat 
arduous an!, variez to his entlre satisfaction. M r .  H. R. Vallis, M a p  Curator, has as usual rendered 
excellent servlce, and Messrs. J. A. Vallis, S. A.  Hazra  and the other assistants have also worked 
aalisfaclorily. 

Number of instruments received . . 
Value of ditto . . . . 
Number of instruments issued . . 
Value of ditto . . . . 

8g,o2a 
288,055 
96,673 

354,890 

61,558 
259,405 

50,727 
268,704 

... 

. . . 

. . . ... 
27,464 
26,650 
451946 
d6, I 86 
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From this table it sill  be seen that the number of serviceable instruments in 
store has increased by 10,831 and their value by R18,482.. 

444. In the following statement are shoan the ~r inc lpa l  sources from which 
the serviceable instruments were received :- 

I I 

From England on indent . . . . . . 
By purchase in the local market . . . . . . 
Manufactured in the workshop . , . . . . 
Returnedtostorebypublicofficers . . . . . 
From repairable stock after repair . . . . . . 
From other sources . . . . . . . , 

The  number of the instruments received from England on indent has in- 
creased by about 5,000 while their value has decreased by about R I I ,000. 

This  is mainly due to the fact that no indents for the large expensive instruments 
such as  levels and theodolites have been made for three years, all such instruments 
having been supplied from the repairable stock, which is being put into service- 
able order by the establishments sanctioned for their repair. T h e  value of 
instruments ~urchased  in India has decreased by about Rg,6oa. T h e  number 
and value of instruments issued has decreased by 45,946 in number and 
886,186 in value. T h e  instruments manufactured in the workshop have also 
bee11 reduced this year. Their class and value will be found in Table C in the 
Appendix. This is owing to the demands on this office from various depart- 
ments b e ~ n g  less this year than the previous one. 

445. The  number of instruments taken from the repairable stock and 
rendered serviceable by the workshop is larger in number than last year, and their 
value when repaired is in excess of that of the last three years. During the 
year under report the office has received into store ao,857 repairable instruments 
valued a t  R82,453, compared with 11,547 valued a t  #77,323 in the previous 
year. T l ~ e  total number of  instruments from the repairable stock which were 
rendered serviceable was I 7,474 and their original value was R64,rBa. These 
were repaired in the workshop a t  a cost oi 833 ,116  and transferred a t  the 
enhanced value to  the serviceable stock. T h e  repairable stock has thus been 
increased by 3,383 valued at  R18 ,291 .  This result is due to large returns o f  
instruments into store by publ~c officers, the number being so large a s  to defy 
the best efforts of the worltshop to reduce the stock of repa~rable instru- 
ments, although a s  shown above the number and value of the instruments 
rendered serviceable has considerably increased this year, but it is expected 
that  when the new extra establishment for repairing theodolites has been in full 
operation for a longer period, the value of the repairable stock on hand will begin 
to steadily decrease. 

446. The conversion of old pattern levels and theodolites, alluded to i n  
paragraph 553 of last year's report, has been steadily continued, arid during the 
year under report 6 5  levels of  obsolete patterns have been converted into 
serviceable instruments and issued. 

447. During the year the number of indents complied with was 1,313 being 
exactly the same as  last year. They were of the usual description and were 
submitted from all parts of India. 

44R The  cash payments for charges under R 5 o  amounted to Rg1,1a8, being 
less than the previous year. 

449. T h e  gradual Increase of repairable instruments has been represented 
in all t ~ ~ e  reports for many years, and in 1887 the Government of India sanctioned 
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a n  extra establishment costing R 1 5 o  per mensem to. help the ofice, which 
establishment was made permanent in 1890 ; and agaln In 1889 a further grant 
of R I Z O  per mensem was sanctioned which was t o  be employed in converting 
levels of obsolete patterns into serviceable instruments, and again in 1 8 ~ 5  a fur -  
ther grant of R 2 2 o  per mensem was sanctioned to further increase the establish. 
merit for converting levels. Since the  commencement of these grants 336 levels 
and 53 theodolites have been converted and issued, and all indents for such 
instruments on England have been discontinued. 

450, T h e  value of the English indents for the last five years is shown i n  
the following table, which gives some indication of the  saving which is being 
effected by the utilisation of the extra grant for repairing inslruments- 

-- - - - - -- . - - - - - - 
I 

Y BAR. I Value of English Indent. 

451. Table A (in the Appendix) shows the amount of debits against various 
offices and departments for instruments supplied and for work done. It also 
exhibits the credits for all instruments and materials returned to store. The 
value of the issues and repairs executed on book debit was R2,47,980, being 
R81,873 less than last year. T h ~ s  amount includes the  value of instrumen~s 
purchased with the extra departmental grant of R25,oooI out of which 824,933 
was expended. T h e  credits for instruments returned into store amounted to 
897,731, which is a decrease on the previous year. T h e  grand total of the value 
of supplies including the  cash sales is R2,79,108, or about a lakh of rupees less 
than last year. 

452. T h e  number of principal instruments repaired in the workshop is 
4,227 cu about qoo more than last year. T h e  total number of instruments of all 
kinds repaired amounts to  5,284, or about 500 in excess of last year. 

453. T h e  profit and loss account of the workshop will be found in the 
Appendix, the result of the operations showing a nominal profit of 829 ,  from 
which it appears that the rates for work are fairly correct. 

454. Considerable labour has devolved on this office due to the mobilisation 
of the armies in the field on the North-West frontier, but no delay has arisen, 
and all indents have been promptly colnplied with.* 

Lieutenant-Colonel H o b d a ~ ,  1.S.C:. reports that Mr. Bolton has conducted the general management 
of the Mathematical Instrument ffice w ~ t h  commendabie zeal and ability, and his services are deaerving 
of every praise. Mr. Theakston, his Assistant, is an intelligent, hardnorking and efiicient officer. He 
officiated lor Jlr. Bolton during that officer's temporary absence on privilege leave for three months to his 
entire satisfaction. 

In thc correspondence and store branch, Messrs. Campagnac, Belletty and Tulloch have performed 
h e i r  dut~es  efficien~ly, and among the native assistants the following are deserving of special bention : 
Babu Durga Churn Ghose, Gossain D a s  Hov, S h ~ b  Chunder Ghose and Narain Chunder Banerjee, clerks, 
and Womesh Chunder Chowdhry, material storekeeper. 
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11.-TRIGONOMETRICAL B R A N C H  OFFICE, D E H R A  DON. - -. 

455 Lieutenant-Colonel St. G. C. Gore, R.E., Superintendent, Trigono- 
metrical Sur- 

Personnel. veys, was in 
Drperintendsnce. charge of the 

~ . i e u t . - C ~ I ~ ~ e I  St. G. C. Gore, R E , Superintendent. Trigonometrical Surveys. office from the  
~\l~. J. Eccles, hI.A., Deputy Super~ntendcnt, 1st grade, i n  charge Computing Office 

up to 16th March 1397. 
beginning of 

(:aptain G. P. Lenox-Co~lyngham. R.E., Deputy Superintendent, 1st grade, i n  t h e  year till 
charge Computing Ofice from 17th March to 19th September, and i n  charge the 20th Sep. 
of Trigonometr~cal Branch Office from 20th September 1897. 

hlr. H. W. Peychers, Extra Assistant Superintendent, 1st grade, i n  charge Cornput- tember 1897, 
ing Office from 20th September 1897. when he  pro- 

( I )  C o ~ n p x t i ~ r r  Section. ceeded on pri- 

I.ieut. H. H. Turner, R.E.. Assistant Superintendent, 2nd grade. from ~ 2 n d  Apr i l  to 
vilege leave* 

1st August 1897. During his ab- 
hlr. H. W. Pevchers, Extra Assistant Superintendent, 1st grade. 
,, A. D. L. Christie, ,, ,, , 2nd grade. 

sence Captain 
l3abu Amba Prasad and 8 other Computers, 2 Copyists and 2 Writers. G.  P. L ~ ~ o x -  

( 2 )  Printing Section. 
C o n yngham, 

y Compositors and 2 Distributors. 
K.E., carried 
on the Super- 

(3) photo-Zlncographic Section. i n t e n d e i l t ' s  
anq~el, Zinco:rapher, on sickleave. duties. Mr. J. 

,y rd :  :: YeFranc, O l f i c i ~ t ~ n g  Zincographer. 
I Photogrlpher. 6 Plnie correctors, 5 Retouchers, 4 Zincprinters, r z  Assistant Zinc. Eccles1 hl. A*. 

printers, I Accounta~~t, I Storekeeper, and I Despatcher. went on fur- 
( 4 )  Cuvrerpo~rderrce Section. 

Mr. J. Burbridge, Head Clerk, and 3 clerks. 

(5) Stores, IVurkshops and Obscrvatories Section. 
I \Vriter, I Head artificer and 3 Artificers. 

(6) Drawin!: Section. 
Mr. C. tl. McA'Fee, Extra Assistant Superintendent, 3rd rrrade, 

lough on the  
17th March 
1897, a n d c a p -  
tain L e n o  x- 
Convn g. h a rn 
heldchuarge of 
the  technical 

,. J. A. Higgs. ,, .. (;ih grade, lrom 4th March 1897. u p  to 
4 Draftsmen, I Surveyor, 3 Assislants and 8 .4pprcntice Draftsmen. 

the 20th Sep- 
(7) Solar Plrotogrnphic Section. tember, when 

ivlr. C. F. Guthrie, Assistant Solar Photogra?her, up to 1st July 1897. .. R. W. Foster, ,, ,, from and July 1897. 

(8)  Training School. 
Khan Bahadur Abdul Guffar, Surveyor, up to 33th June 1897, 
M~~hamniad Zakaria, Surveyor, from 1st July 1397. 

he made them 
over to Mr. H,, 
W. Peychers. 
Lieutenant H. 
H. Turner. 

K.E., on his appointment to the department, was posted to this office on t h i  
zznd April 1897 and transferred to No. 24 Party on the 1st August 1897, 

Mr. A. E Wacltrill, A M.I.C.E., Superintendent of Trigonometrical 
Surveys, Ceylon, joined this office on the 27th September 1897, in order t o  
become acquainted w ~ t h  the methods of observing and computing, a s  well a s  
with all details in connectinn with field and office work obtaining in the Survey 
o f  India Department. 

The office is divided into the following sections :- 
(1) Computing. I ( 5 )  Store:, \Vorkshops, and Observatories. 
( 2 1  Pr~ntinq. (6 )  LDrau~ng. 
13) Plioto.%i~icographic. (7) Solar Pl ioto<raphi~ 
(4) Corresponde~~ce. (8) Training SchooL 

( I )  Computing Section. 
4j6. Five instalments of field records were received during the year and 

stored as  usual. In all sixteen requisitions for data and twenty-two indents for 
torms were complied with. The  heights of the Indus Delta triangulation were re- 
computed, finally adjusted and entered in the pages o f  the co-ordinate list, this 
completes the work. A revision of the heights of the principal and secondary 
stations of the Great Arc Series, Section 18" to 24') Bider and Jubbulpore series, 
was necessitated owing to sensible discrepancies being disclosed by the exten- 
sion of the lines of spirit-levelling. A considerable amount of help was afforded 
in finishing off the reduction of Electro-Telegraphic Longitude observations for 
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189+-95. T h e  preparation of press copy and examination o f  press proofs \"ere 
carried on a s  hitherto ; the outturn of these is given under the next section 
A considerable amount of work \\?as involved in t h e  reduction of the observation 
taken by Captain Deasy in his explorations in Tibet. Nine triangulation charts 
o f  t h e  Punjab and Central Provinces surveys, and one of spirit-levelled heights, 
besides one other, were compared and examined. T h e  meteorological observ- 
ations were continued a s  usual. 

( 2 )  P r  inting Section. 

457. T h e  following is t h e  progress made :- 
(a)  Pamphlet of spirit-levelled heights NO. 7 C. P. (revised edition), 

completed. 
(6 )  Hand-Book of Professional Instructions for the  Topographical Branch 

(second edition), published. 
( c )  Tidal volume, 52 pages printed. 
( d )  Synoptical volumes of the  Great Arc Meridional series, Section 8" 

to  1Bo and Indus Delta triangulation, 66 pages printed. 

In addition t o  the  above, a large amount of work was done in printing the 
letter-press for charts, headings and foot-notes for maps, and 25,000 copies of 
professional and other forms were printed. 

(3) Photo-Zincograp hic Section. 
458. T h e  Zincographer being absent the whole year through ill health, the 

extra work of t h e  section devolved on the Assistant Zincographer. 
A great deal of extra work was thrown on this section during the last two 

months of the year on account of the demand for maps for the  frontier expedi- 
tions, 8,846 pulls were made in twelve days. T h e  usual routine of map publica- 
tion was carried on and no arrears remain. 

( 4 )  Correspondence Section. 
459. This has been conducted a s  usual. 

( 5 )  Stores, Workshops and Observatories Section. 

460. Eq~iipments for the survey detachments t o  accompany the Tochi, Mala- 
kand and Mohmand Field Forces and the Tirah Expeditionary Force were packed 
and despatched. T h e  work in the observatories was done a s  usual. . 

( 6 )  Drawing Section. 

461. T h e  map of portion of Tibet, on scale I inch = 8 miles, surveyed by 
Captain Deasy was completed, and the new maps of Dehra D ~ i n  Municipality, 
Simla Revisionary Survey and Mussooree and Landour were published. As the 
mapping of No. 18 Party was very much in arrears, assistance was rendered by this 
section in preparing the 4-inch sheetsfor reduction to half scale, and in extracting 
the mausa areas from fourteen of the 4-inch sheets. The  outturn will be found 
fully detailed in the appendix. 

(7) Solar Photographic Section. 
462. T h e  work of this section was conducted a s  usual, experiments with dry 

plates being also undertaken with a view to their use during the rains. 

(8)  Training School. 
463. Eight pupils were entertained and instruct~d in topographical surveying. 

They were tinally examined and posted to the varicus field parties requiring 
them. 
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'The offices were inspected by the Srirvevor-General in .April, yuly and  
September 1 8 9 7 ,  and he was quite satisfied mith the worlting of the several 
sections.* 

111.-DRAW ING O F F I C E ,  SIMLA.  

464. 011 the 13th of October 1896 Colonel Sir Thomas Holdich, Superin- 
P ~ Y S O I I J I C ~ .  tendent, 1st grade, 

Cclonel Sir.L.. H. Hnldicli, I< C I.E., C.U., l i .E., Superintelldent, 1st grade, lnade Over  

hlr .  ti. W. E. Atkinson, OHiciatin$ Deputy Superintendent. 2nd grade. the Sinlla Drawing 
,, \V. J. Cornelius, Extra Assistant Superintendent, 4th grade. 
,, R. R .  Dickinson ,. ,, 6th ., 

Ofice t o  Mr. Atkin- 
,, F. v. \Yarden Sub-Assistant Superintendent, 2nd ,, son and left Sirnla for 
,, F. Roznrio, Surr8eyor. Ceylon on special 

H. Sindon, Draftsman. 
i iunshi  Jafir I<lian ,, duty ; thence he pro- 
Mr.  \Y. Manly ceeded on privilege 

and three other draft5men and one \\.riter. leave to  Eng!and. 
On Colonel Holdich's return from England, he resumed the charge of the b ~ m l a  
Drawing Office on the 6th April. 

46j. 0wi1;g to alterations in the Army Head-Quarters Offices, orders were 
isstled during the  early part of the year to  move the Simla Drawing Office into 
(i Clermont," \vIirre tlie office continued throughout the winter months, returning 
to the old roonls in the Army Head-Quarters' building during April last. 

466. 'l'lie office has been fully occupied throughout tlie year, and it is satis- 
factory to note that the six sheets of Persia on the 16-mile scale have been 
finishcd and are now passing through t h e  press a t  Dehra. 

457. The  office was inspected by the Surveyor-General in Ju1y.t 

1V.-FOREST SURVEY BRANCH O F F I C E ,  D E H R A  D U N .  
46% T h e  general direction and supervision of  the head-quzrters offices of 

the Forest Survey Branch remained throughout the year in the hands o f  Mr. 
\V. H. licynolds. T h e  lollowing branches of work mere dealt mith :- 

i. Correspondence and accounts o i  the several provincial forest survey 
detach~nents. 

ii. Computations and areas of the several field detachments. 
iii. Up-keep of the Forest Department map records. 
iv. Compilation and drawing or special maps for the Forest Department. 
v. Training of surveyors. 

vi. Other n~isccllaneous work for the Forest Department. 

469. T h e  up-keep of  the provincial map records was maintained throughout 
the year. The  alteralions of  the forest boundaries notified from time to tinle in  
the several Provincial Gaze~izs ,  have received attention, and the records h;lve 
been revised accordingly, and all new tracts gazetted as  state forests, have been 
located on the best available maps. 'The details o f  this branch of the morlt Il;lve 
been fully described in previous nnnu:tl reports, hence I L  is not necessary ro record 
then1 again, nevertheless this worlc continues to grow heavicr year by year, a s  
new tracts, especially in Barma, continue to be b r o u ~ l i t  under forest manage- 
ment, and other forest tracts, more particularly in the Central Prot,inces, are dis- 
forested for agricultural purposes. 

470. For the several Provincial Forest Departments a vast amount of map 
drawing Iias bee:) got out of ll:lnd during the year. Seventy-eight special Inaps 
on various scales were prep3red for.the Forest Department, seventeen are in tile 
press, and thirty-seven are in the dlffercnt stages of progress. Ot the 4-inch 

Mr. Pcvclirrs 1.eports very highly JI tllc \\-ork done by his Assista~its. Slessrs. Cliris~ie, \lc~'ree, 
~-lig;.es, l , e l ; r ~c  and Pustcr, and spcaks ivcll uf tlie colnputers, draltsmcn, accountant, and head \vriter 
Co~nputing Section. 

The Superintendent reports vcry fa\rourably of thc nssistallce reridered I i im bv  Alcssre. Cllristie and 
> ~ c ~ ' F e c ,  also of the services rendered by Mr .  J .  Burbridge, the Hcad Clcrli, a d  Uabu Flira Sin@, tllc 
second clerk of his office. 

t The officer i n  charge. Simla Drmin:: Office, repxts that Mr. Cornelius has maintailled tile same 
g o d  character for \\fork \\fhich has mnrkcd his career ~hrt~ughout,  and tli.3t l l r .  Uickinaon is a paillstaking 
and diligelit assistant. O f  the draftsmell i t  is said that they Iia\,e all \vorlced s.ell, llessrs. Sindon :,,,c 
!<r>zarin and 1.1lir I<li:~n IJt i l ig specially rnclllioned. 'rhe services of the \vritcr Ganga Ralll hre air;,, 
specially b ro i~yht  to noticc. 



standard sheets of forest tracts surveyed by the Forest Survey Branch, 101  

published, 65 are in the press and 214  are in hand : many of the latter are 
nearly ready for the press. Two I-inch standard sheets were alga published and 
one is in the press and three 2-inch sheets  ilre in progress. 

471.  A large amount of rvorli of a miscellaneous nature was also turned out  
during t h e  pear. Under this head ~i l ight  be noted the  colouring of z ,  148 printed 
maps of  varlous scrts, and the preparation of  545 tracings for vclrious Forest and 
District OfEcers. T o  I 24 maps, information \\.as added regarding the 
distribution offorests, and I ,845 printed maps, on various scales, were cut up anti 
mounted in booli form for the  uso of thu Forest Departmelit and other br,lnches 
of thc P r o v i ~ ~ c i a l  Administrations, 

473. During thc year zS Inen were instructed in surveying, T J ~ Z . ,  3 i l l  the use 
the theodolite, 2 1  in plane-tabling and 4 in the use of the spirit-level.* 

> l r .  Rey~iolds speaks in the highest Lclms of Rlr. Descuhes; he is full ai zeal and enerzy, is systelna. 
tic and 1inrdrr.orkin~. a~icl is a most excelle~ll a5sistant. Alr. Watson is also rcported as being a steldy. 
reliable, and 11ard-working office hand. 

01 the ~lative establishment. 'I'ulsi Ram, Mahomed Hassain, and hlunzar Ahmed are spoken of as 
being good draughtsmen. 
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LIST OF M A P S  A N D  CHARTS P U B L I S H E D  
DURING T H E  YEAR 1896-97. 
. . . . - . . - - . . .  - --- -- -- -- 

-. - 
~ - - - -- -. - -- 

I 
Tlrrs.  / =talc. 

AT CALCUTTA 

- . - - - - - - . - . . - - ..- 
I 

Nu!nl>cr 01 I 

sllccts. , I<cI ,AR"s.  

- -- .- - 

ATLAS OF INDI;. 

Slleets Ncs. 44 and 6s . . . . . . .  
Sheets Nos. 73, 107, 113, and 120 . 
Sheets Nos. 76 and 112 . . . .  
Sheets Nos. 78 and So , . . .  . . .  
Sheets Nos. IA S.E.; z N.E.; 3 N .W. ;  3 S.E.; 9 S.W.; 

1oS.E.; 35 N.E.; 35 N.W.; 49 N.\V.; 69 N.E.; 71, 

N . W . ; j r z N . E . ; 8 7 ~ . b . ; a n d 1 3 o N E .  . 
Sheets Nos. 13 N.W. and 22 S.E. . .  
Sheets Nos. 13 N.E.; 33 S.W.; 33 S.E.; 91 N.W.; 124 

S.W.; and 127 N.E. . . . . . .  
Sheets Nos. no N.E.; 32S.W.; 33N.W.; 3qN.W.; 51 

S.W.; 53S.E.; 53S.W. and7zN.W. .  . 
Sheets Nos. 12 S.W. and 51 N.E. . . . . .  
SheetsNos.21 N.E.; ZIA N.E.; 36S.W.; 40N.W.; 78 

S.W.; 79 N.W.and 125S.E. . 
Sheets Nos. 27A SF,. ; 5 1  N.E. ; 53 N.U0.; 67 N.E.; 67 

N.W.; 72 S.E.; 105 N.E.; 126 N.W.; 126 S.E. and 
1 3 1 S . W .  . . . . . .  . 

SkeetNo.31N.E. . . . . . . . .  
Shcet No. q+A S.W. . . .  

GENBRAL ~IA~S. 

Portion 01 Tibet, explored b y  Captain Drasy . , . 

PROVINCIAL MAPS. 

A s s a m .  . .  
Assam . . . . . . . .  
CentralProvinces . . .  
North-West Provilrces and Oul l l ,  showing Il istricts and 

States . . . . . . . .  
North-West Provinces and Oudb . 
Punjab . . . . . . . . .  
Punjab and surrounding countries (skeleton) . . .  

)>IvIsIONAL ~ ~ A Y S .  

Chota Nagpur . . . . . . . .  
Palna . . .  

I)IsI'RICT 3IaPS.  

Hankora . . . . . . .  I 
I 

2 

4 

z 

2 

I J 

2 

6 

3 

2 

7 

I- - - - - -  

In .  XI .  

I = J  

I=.! 

I =J 

I =+ 

I=J 

I=J 

I=J 

I=+ 
I=J 

I=J 

I=J 

I=+ 

I =8 

1=16 

1=16 

1=32 

1 =16 

1=32 

l=so 

I =31 

I =S 

1=8 

1 =4 

, .- 

W i th  additions and 
correctiolls to 1893. 

\Vi l l i  additions to 
I Y 96. 

W i th  additions t o  
~ S q j .  

\Vitll additions to 
1894. 

\Vil l i additions to 
189s. 

\Vitli additions l o  
1 Sgo. 

Wi th  additions to 
1993. 

\Vitl l additions to 
1891. 

\Yith additions to 
1889. 

Bhamo and M ~ i l l i y i n a  . . .  I I =$ 

i 
! - 

~ - - - - -  - -- -- 

10 Will1 additions to 
I 896. 

I Wi:h additions to I 
I 

z 

I 

r 

\Vith additions to 
1Sy2. 

\Vith additions and 
corrections to 1996. 

W ~ t h  additions and 
corrections to 1897. 

I \Vitl l additions to 
railways to Marcl l  1 18g6. 

I 
Z I  

I I \Vith additions b 
March 1Sy6. 

I ! \Lrith additions t o  
I 1896. 

I I \Vitl l additions and  
corrections to rail- 
ways, etc., LO July 
I 896. 

I 

2 \'lith additions and 
corrections to Jan- 

/ uary 1897. 

I 

I \Vith additio~is and 
cnrrectlons to bound- 
aries l o  1896. 

- ~ - .-  -- -- - 
0 2 



1 0 0  PART 111. 

Champarun . . . . . . . .  . /  1=1 I I Wi th  additions and 
i i corrections to bound. 
! I arles, etc., to Jaml- i arv 1806. . . . . . . . . . .  Dacca ! I = +  

. . . . . . . . .  Gya 

. . . . . . .  Hcshangabad. 

. . . . .  I<hasia and Jaintia H i l l s  

. . . . . . . .  Lakhimpur 

. . . . . . . .  Manbhoom 

. . . . . . .  Murshidabad. 

. . . . . . . .  Nain i  Ta l  

. . . . . . . .  P a b n a .  

. . . . . . . . .  Saran 

I I 2nd- edition. With 
1 additions and cor- 

rectiolls to roads to 1 July 1896. 

STISD~RD MAPS. 

Bctrgol. 
I ! 

Sheet No. 1.19 . . . .  . . 
. . . . . . . .  Sheet No. 2a4 

Sheets Nos. 139,246 and 391 . . .  . 

I 1 W i t h  additions and 

I = I  

I = 1 

I = I  

I W i t h  additions to 
February 1897. 

2 

13, 

I 

I 

I 1 Wi th  additions and 

corrections to bound- 
aries and railurays 
to 1896. 

Wi th  additions and 

W i th  additions and 
correcttons to bound- 
aries and railways 
to August 1996. 

1 corrections to May 

corrections to July 
189 j. 

' 1897. 
1 3rd edition. Wi th  I additions and cor- 

rections to March 

I 

Sheets Nos. 209, ?46, 301, 302, 327, 329, 337 and 240 . . ( I = '  1 1 

1896. 
Wi th  additions and 

corrections to July 
1896. 

I 

2 

3 

I 

I I W i th  additions and 

I corrections 'to Sep- 
tember 1896. 

Preliminary edition. 

2nd edition. 

Hanthawaddp District-Sheets Nos. 277 ' ' Y .  and z7S "':\' 
. . . . . . . . .  

Hnnthawaddy and P r g r ~  Districts-Sheet No. 2;s , . i  4 ~ 1  

Peg11 District-Sket So. 278 "':\" . . .  . J , \ = I  
I 

Sheets Yos. 1Bi and 18,  . . .  I I = I  2 ( 2nd edition. 
I 

Sheets Nos. 420. .pi, 426,417,  4 2 s , + i j  and Iil, . . i I = l  I i 

1 I \Vith add~tions and 
correclions to Jan- 
uary 1897. 

. . . . . . .  Sheet, S o r  and 3jS 1 I 2 1 Preliminary edition. 
I ... . - -- . - - - . . . - -. .- 

~ - - - -  
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Y E A R  1896-97. 

In. .\I. 
Centml Irrdin nnd Rnjpala~rrn. 

. . . . . . . .  Sheet No. zGo 

Cerrtrnl Provirrces. 

Betul District-she el:^ Nos. 2; y! . 2; '." and a j  y: 
4 )  I 

I 
I 

Hoshangabad and Bctul Districts-Sheets Nos. 24 54: ; 
35 N.5 and 35 N~:' (in one) and 35 sG . . 

Sheet No. 35 N$ . . . a m . .  

Damoh District-Sheets Nos. 61 -!%" I I G2 Xv'- 1 ant11 4 and 

b2 N.15 ( i n  (i3 5.: ; g1 E.. SI  S L .  Sl y ;  
4 3 ,  1 ,  

s2 N.W. and s2 ?:y (in one) ; 83 S+ and 
I 

8, . . . . . . . . .  
I 

Shee: No. 51 . . . .  

Grijnrot. 

Sheet No. 29 . a . m . - . . .  

Sheets h'os. 18 and 35 (in one'. 33. ;4. 56, 49, jo, j I ,  5 2  and . . . . . . . . .  53 

Alndrrrs. 
* I  I 

. . . . . . . .  Shect No. 24 

Norlh-ll'rs!cr~r Provinres arrd Otidh. 

. . . . . . . . .  SheetNo.63  

Ptr~rjtrb. 

s.\,t, 
Hoshiarpur District-Sheet NO. 265 , . . .  

I 

SE. . Kalsia Stare Forests-Slicet No. 314 , 
N W  

I 
Kangra Dnstrlct-Sheets Ncs. 164 C+ ; 26j -f ; 265 I 

I -- "'IV ; 26j ar,d zt , j  -- . . , 

- - - - -- - . I  .!=I 
- - - - - - - -- - - - . - - - - - -- l 5  - - - 

- -  - .. 

and edition. Witli 
additions to rail- 
wa).s t o  lEgG. 

I 

Skeleton. 

2nd edition. 

Witli additions to 
roads to 1890. 

2nd edition. 
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I<angra and tloshiarpur Districts-Shects Nos. 265 ' 'Y: ; 
a G g q y  a n d z 6 j : F  . . . . .  

In. hl. 

Patiala State Forests-Sheet NO. 290 N$ . . 
I . . . .  Icangra District-Sheet No. 265 N.E. 

ICangra District and Mundi State-Sheet No. 2Sj S.E. . 
. . . .  Simla District -Sheet No. 31 I S.W. 

North-E.rstern Frontier Series. 

bheet No. I j S.E. . . . . . . .  
Sheet No. 15 N.W. . . . . . .  

. . . . . . . .  Sheet No. I j  

Sorrth-Ei~steriz Frontier Seritr. 

. . . . . . .  Sheet Pic. 2 N.E. 

. . . . . . . .  Sheet No. 4 N.W. 

Sheet No. 4 S.W. . . . . . . . .  
4 

. . . . . . . .  Sheet No. 6 N.E. 

Sheets Nos. 9 and l o  . . . . . . .  

PLASS OF Clt lES AND CANTONMENTS. 

Simla . . . . . . . . . .  
Ajmere i n  Rajputana . . . . . . .  

. . .  1)ehra D u n  Slunicipality a. id Cantontnents 

. . . .  Ilharwar City and Environs, 1894-95 

Cal cutla . . . . . . . . .  
SanitariaofSimlaa~idJutog . . . . .  
Calcutta 2nd surrounding country, with table ol  distances . 

Di t to  ditto ditto 

To the standard sliee~s of Central India and Rajputana, 
Sheets Sus. I and a . . . . .  .. - 

. . .  T o  the standard sheets of the Central Provinces 

'To the standard sheets of the Bombay Presidency . . 

7th edition. 

4th edition. 

Gtll edition. \Vith 
additions to bound- 
aries and roads to 
Februnrv 18g6. 

6th edit~ok. 

7th edition. Wi th  
additiuns and cor- 
rections to Seplern- 
ber I 896. 

Revised to 1896. 

Wi th  additions and 
corrections to Apri l  
1896. 

zna edition. 

Skeletnn. Wi th  ad- 
ditions to 1897. 

2nd edition, 

Wi th  additions and 
corrections to 1897. 

Wi th  additions and 
corrections to 18~7. 

Wi th  addition* and 
corrections to 1897. 



L I S T  O F  MAPS AND CI-IARTS PUB1,ISI-IED A T  CALCUTTA DURING T H E  103 
y e k i t .  I 896-97. 

Canal map of India. 1Sg7 
I . . . . . .  

Rai1a.r.y map c l  Illdin . . . . . .  : i Rail\vays brcl~cht up 
to 31qt March 1897. 

Corrected to 31s: 
December 1976. 

\ \ ' i ~ h  corrections tr; 

India slio\\,i~ig l2aila.a)~ . . . . . . .  ' 

Bannu. Carvnpore, Chamyaran, Chirdaara. Darbhhnga. ' 
I)i~iaipur. Goalpara, Gurdaspur, Gu~rananlla. Jalpaigur~, 
Jrssore, Jhang, Jullunclur. IZhulna, hlandla, Multan, 
Nimar. Ra\\al P~ndi ,  Rungpur, Sarun, Saugor, Seon~, 
Shahabad, S o l ~ t h ~ l  Partanas, Wardha . . . .  . . . . . . . . .  Naini Tal . . . . . . . .  Ralaghnt, I<angra I 

Chanda. Grrrh~at Statts, Lohardaga. Sambalpur . . 
Upper Rurma . . . . . . . . . .  

I 
With additions a r c  

corrections to 1856. 

NISCELLANBOUS. 1 
Ala~al le  reserved forest ; Palmaner Taluk ; North Arcot 1 

D'istrict, Madras . . . .  
No. 122 ~ a r a t a n a ~ a l l e  reserved forest and 

extension proposed reserve; Icrishnagiri . . . . .  District, Madras 
No. 124 Vallemalai reserved forest. Palur . . . .  Arcot District. Madras 

. . 
varatanapalle i 

Taluk; Salem / 
Taluk ; ' ~ o r t h  / 

. . . .  
Burma-Sin~n bol;ndsry. Sheets Nos. I to 6 .  . . .  I 

Rajour and adjacent counlries . . . . . .  1 
Par15 of Sheets Nos. 23 N.\V. and 93 N.E. of the North-East ! 

Frontier (counlrv round Mvitkhina) . i ~, 
Wariristan . . . . . . . . .  
Route ma0 for the Western Himalajas : Icashmir. Puniab ! 

With additions to  
railways to :896. 

and ~ o r t h e r n  India; with porlions of ~ f ~ h a n i i l a n  a'nd / . . . . . . .  Baluchi:tan, kc. I 
Map showing tlre path at d limits of totality of the total 

Bclipse of the sun in l n d ~ a  on the a ~ s t  January 1898 
Conventional signs to be used on Topographical maps . 
Conventional signs to be used on Topographical map0 

. I With additions and 
corrections to 1896. 

\Villi additions and 
corrections to 1897. 

TRIASGULATION CHARTS. 
Central Provinces. Shects N05. 62, 65, 66 and 81 . . 
Gujrat Survey. Degree Sheet No. I (Northern portion;, sea- 

sons 1884-87 . . . . . . .  
Gujrat Survey. Degree Sheet No. I (Southern portion), sea- 

sons I 883-87 . . .  
Gujrat Survey. ~ e i r e e  sheet NO. V ~ I  (Norlhern portion). 

seasons 1884-89 . . . . . . .  
Gujrat Survey. Degree ~l;eet No. VII (Southern portion). 

seasons 1877.78-81-82 and 1887-88 . . . .  . . .  Punjab Survey. Sheets Nos. 31 I ; 314 and 336 



104 LIST OF MAPS P U B L I S H E D  A T  D E H R A  FOR THE F O R E S T  SURVEY 
B R A N C H  D U R I N G  1896-97. 

STANDARD MAPS. 

BuRM.~.  

Fyinma~rn Forest S~rvvey.  

N . E .  N .E .  N . E .  N.E.  S .E.  . . E  S . E .  
Sheets Nos. 223 -2- - - - -- - - 

3 '  4 '  I '  2 '  3 '  
S. I?. N . E .  N. E. S. \V. S. \V. N. \V. , 224 7 - .;-~. N W  

t , 2 7 1 7 -  270 -. and - -  
4 

Snlweeiz-Ataran Furest Strrvcy. 

N E. S. E. N. W. 'S  \V S. W. Sheets Nos. 477 -- and --, (parts of) ; 549 ---, - -- - 
4  3 r ' 3 8 ~ 4 ;  

N. I V .  N.WL (part or), ;.\Y- -= 2 . L  5. 0 .  
550 2 '  4 '  I 

and part of --7-, 
S . E .  S . E .  -- N. W. N. E. N. W .  

, ; 551 7 1  3 and part of . . 4 

CENTRAL PROVINCES.  

Bhnird6ra Forest Sllrvey. 

$ E. S. E. 4. E. ; 9j -,-.; N. E. 96 %. N- \v. 
Sheets Nos. gq +, -9 - 4 

, 116 ---9 
3 

s. W. -. N. W. N.? N W :  &EL and S. E. 5. \V. 
( p a r t o ) # -  1 I , 117 - I '  1 '  

--  N. W. s. lV. E' and 118 5 and 118 -,- . . . .  
4 '  3 

~o'ldgha't Forest S ~ l r v ~ y ,  

N. E. N. E. N. W. . N. \Y. , 112 - * , 113 - Sheets Nos. 91 q:, 92 - and Part of 7. 
3 

N. W. 
and -- . . . . , . . .  

3 

3itbbrrlporc Forest Srrrvey. 

S  \v. 
Sheet No. log 1 . . . . . . . , .  

Nnrsinglrpitr Forest Survey. 

5. E. U E. S. E. N- E. S. W. 
Sheets Nos. 47:- - and 49- (parts 01); 49 ;-, 5 ~ -  .=- , 6: -- 

3 3 
N W- N \V. N. B. N W. N.1.. 

and 68 (pa r~s  01) ; 50 -2+4 and , py 3- (parts of) ; --'- 
N. W N. E. N. 

4 '  3 
S. W. 

and  S' FA (parts 00 1 66 !part ol), I . - (part of). ,- 
N. F .  s. E s. E. ys. .LC. . u e 

(part of) ; 67 -- p a r t  - a , , , 68 2 ' 
W. N.W.  N. W. N. W- N. E' . 36 -5' w'  and R7 - (parts 01) ; 87 - ---- . - 

4 '  4 1 ' J 1 4  s. yl 
a d  LJl (parts of) and I . . . . . . 

In. M. 

4= I 

~Vrigpu r- IVardki Fovcst Survey. 

Y \V. N 
Slleets Nos. 73 , -z -; and 93 N':V' . . . . . 4 = 1  

fin'ipur F ~ ~ b i t  Servcy. 

sheets so,. 1 ~ 8  N. E. S I*. '. E. ?' F '  ; 2'6 N. 1.:. ' 
(Part 3 ' , ' , ; I S 9  ' 4 4 

5. \V. and ao7 N,W., S E. S. E. S. I .  ,2LlNLg. N.l : . ,  
or)# , I '  A '  I ' 3 8 4 '  

N.W. N \V. Nz. _N.-\V.. , ar.d S. :V. s. \V. 
alo I , , , 3 '  4 

and - , - (part or) . 
- - 

@ 

J= I 

- - - - - - - - -- - - - - - - - - 
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I</!sri I;'ut'erl .yllr?'c~.. 

\\' N.\V N.E. E .  N . K .  and 5. E .  1 
Sheets Nos. 113 ; 114 '. I F r  I . I  4=I 

I 

S T A N D A R D  AIAPS-I-OJI~~. 

NORTH-\VESTERN PROVISCES ASD O U D I I .  

Currda Furrst SIIYI~~J,. 

5.  E. N .  R.  N.\\'. -5.x. N .  !-. 
Sheels Nos. 158 (part of) ; 159 d - ;  171 a . 3 '  3 '  

S. I\.. 5.  \V. ard . . . . . .  and a ( p r l s o f )  

In. nl. 

4=I 

Sheet  No. 332 . 

5. E. 5. IS_. N P, h'. E <. E , 43 7 and part of , 42 ;-, Sheets Nos. 41 --,-- , --- 
4 

5. E. 
-- 

W .  I:. N. I:. S. \V. and part o l  - -  . - ; 59 ,- and part of S \v. . 
; -44 7 3 '  

Y. \V S \\I S .  E. N I\'. 
60-' :part of), 1&? (parts or) ; 61 - - (p~lr ls of) ; 62 -. 

3 

qn' . . . . . . . . . .  and '-' 
4 

4=1 

Pvsrre. 

Bnshohr FUVPS~ Srrruey. 

. . . . . . . . . . .  1 = 1  

Indrv Mops. 

Index to tl'e Forest Survey in the Bahraich, Gonda and Coraltlipur Division . 
.. . I, I) Bundelklia~rd l>i\,ision 

.. Snlween-AtaranDivision . 

.. Pyinrnalia Dislrict . . .  

.. . ,. ,# Clia~nba State 

lntlen slir.!v~ng progress of Forest Surveys i n  the Cenlral Pro\,inces . . .  

I = 16 
I =8 

1=32 

I=B 

1 = 8  

1=31 

L'lrart3. 

Bashahr Fcrrs! Sur5ey Chart nf Triangulatinn, Sheet No. 333 . . . .  I = I  
~ ~ - . - . - .~ - .... -- 
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A P P E N D I X  

EXTRACTS 
1 R O L l  

REPORTS BY EXECUTIVE OFFICERS. 
- -- -- 

BALUCH ISTAN. 

Slate,~zcnt of I hc  o r ~ t l ~ i r ~ r  of ioo l . k  excculed by A'o. 24 P I Z , - / ~  ~ / r r r i ~ ~ , o  srason 1296-97. 
- -- -. 

I 

Average probable crror of angles in seconds . . . . 
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Ertvac! fronr the  ~ v n r m t i v e  Report of C \ P T ~ I N  J. h1. BURN A'./<., O j ' i ~ i , ~ t j , r ~  ~ c p u l r  
Srcperinterr(lcnt, 1st grarfr, on file Tri~onoats/rrcal Operatio,rs zn ~ ~ ~ t h - ~ ~ ~ ~  
B n  l~iclrisltin. 

Tile season has been a n  exceptil)naI cne,  owing t o  the  s o n ~ c \ v l ~ a t  1)eculiar alld at 
tinles o f ten  dangerous circumstances under w11icl1 we have had t o  czrry out tI!e \vorl;, 
\\,as toward~i  the  elid 01 the  seasoll 1895-96 tha t  t l ~ e  J a m  of Las L3el;l die:), alld as our 
\\vork \\,as t o  commence this year in the Jam's territory, the t l ~ o r ~ r y  question of the succes- 
sion t o  tlre title became one  of  more than ordinary interest t o  us. \\:hen we lef t  Bela last 
year in April, the  seco;:d so11 of the ]am \\.as in temporary rule, but during tile I - ~ ~ ~ . , ~  

season the elder son \ \as ,  by the orders of t l ~ e  Government, installed O I I  tile gnddi. I{?, 
Ilo\vever, soon began t o  have serious differences \\-it11 l l ~ e  F'olit~cal Agent, a11d tile result 
\\.as that  I had t o  m;~lte  my movement.; depentlent on tllose of thc lJslitical rlgent of  
Soutll-East Bahicl~istdn, a matter ,  a s  it turned out, of considerable dificullv. For about a 
mo11t11 helore ollr s tar t ,  I got  a letter a t  Rlussoorcr from t h e  Politic;~l '  i\;clrt sa!inglle 

leave I<urrachee dehnitelv on  October 28tI1, and,  a s  I had made all my arl.allge- 
ments accordingly, it \vas not \At11 any reeling of  pleasurc, when in the mitldle of October 
I suddenly got the  inforniation tha t  the star1 \\.as lo be made on ~ ? c t o b e r  23rtl. 7'llr result 
o[ this \vns that  I only had three days in I<r~rrachee l o  malie all the arrangelnents for  tile 
conii11q'Iield season. 

,<s tlre counlry \;e had to t raversr  could l>roduce absolutely tin supplirs of ally I;ind 
tll;lt III!. f ih ,~~; s r s  could l i w  on, the  di l lcul t  and irlcsome task of getting togcllrer enough 
fIn,rl for aljout zoo mcn fo r  six nionllr.; was thus rendered ;ill the more troubleson1e. 
Ilo\vevc.r, i l l  three days I hat1 e\,er).thing ready, :111d 011 33rd O c t o l ~ e r  I c r o j e d  ~111. frontier 
into rial-ichi.-t.5.11. (.nly t o  find liow(.ver, a s  lhe  l i rs t  m ~ r c l i  was (lone i n d r p e ~ l d e ~ i t l ~ ,  that the 
, .S~ , ) r t  {or ~ h c  l'olilical Agent  hat1 been ~lnable to 1eat.c [{urracher on thc l i sc~ l  clay, ojving 
t,, tlrc i~lsur[iciency and inferiority of  tlre ciimels tha l  h;~d bt,cn supplied for its use. As 
only a Icw ~nontlis befo:t: n.e 11p.d lra\-er>cd t!ie same ground, i t iz. ,  froln liu~.r;,clree to Las 
R,.la, \\irliout any escorts  a t  all, it seemed s o ~ i ~ r \ v l ~ a t  ~ t l - a n ~ e  to sec 200  m v n  of  th: grd 
1:allicIi riegiment niarc!r i~~g along \\.it11 us :ind the P ~ l i t i c d l  Agznt  \\,it11 Iiis pe~.sonal esc9rt 
of 50rr.r 50 Sintl Morse. 

Nothin; evenlful I~nppcned on our march of  rizlit days to  Ecl;l, but to n~a!;e matt-rs 
the safer ,  all tlie Incn in camp \\-ere practisrd a t  f a l l i ~ ~ g  inro tllrir 111-ices in case o[ 2 1 1 ~  

nigIit al;rr111, and our  canips v r r P  pitc!~ed wit11 p r r ~ . a n t i o ~ ? s  in c;ise of ally attacl;. 
By November 1st we r rac l~ed  Eela, and outsitle th- city were met 1.y the npw Jan1 
all his numerous lollo\vers, a:nonght the  latter being a hunilrctl men, armed \r,itll all 

s, ,rts o f  s t range and quaint weapons, a t t e ~ ~ t l e d  Ily about the Inost novel band I havc ever 
se rn ,  \vho I\-cre just able to tnfant,r out a tune, which after sonie considrrntion one assumed 
lll ,~st be " God save the  ( 2 u e ~ n .  " 

011 arrival a t  Bela, tlie hrst thing we had to  d o  \\,as to  get  our canill into a r l r o r o ~ ~ g h l ~  
( l r frnsible  state, lor no one I ( I I P \ V  wlrxt t l ~ c  events  of the nest  fen. days [night not Ibring 
fort\:. I put Iny klrnlcisi.~ on to  throwing up n small redoubt close to  t l ~ e  camp, in \vl~ich 
a!] t l ~ e  p o \ ~ . d r r ,  \\-liicli \\-as talien [rum tlre city, \\-as to  be stored. 
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By November r z r l ~ .  \\-e \\.ere reatlp to  s tar t  o p e r a l i o ~ ~ s .  I \vent off to\va~:ds (from Bela) 
tile eastern stations of I<uliri and  Piaro, \r-lrrr~l \ye closed last year. klessrh. tlicliie anti 
I-runty 1 sent  off to tlre western s t ~ t i o n s  of Gird ; c ~ ~ d  (joke, to p l ~ ~ c e  the lanlp squa l s  on 
tllr.se llills and  nlalie the necessary ar l -angemc~lts  [or the n.att.r s ~ ~ l ) l > l y  of tlic men UI; these 
Ilills, f o r  the watcr in both cases was sonre eight miles from the marl;, so consequently had 
to  be brought claily bv can~e l s .  

By 19th November I lrad finislied liuliri [ I .  S., and was just linishing off Piaro !3.S. 
(\\-llerr. I observed an azimuth) \ \ - l~en,  it1 t l ~ c  1nitl.t ol  must lavuurable n.entlicr, on 
i\'ovenibcr zStli, I 201 a irtt1.r 1ro111 hlr. I'runly to  say Iris worlc Ii;~tl h1.c.11 t:onrl)letrly 
stripped ant1 the \\-l~olc cour t ry  allcad was u~r l r i r ,nd l~ .  'Tl~is w;1s far Iron1 ~ ) l e a s a ~ l t  
r, . ;ldi~ig, but  llrrrr \*;as nolliiog to be done cxccpt  tl~aL 1 hliould rnyscli pcisl~ lcirn.;irJ, s ~ ~ d  
see \ylin: .oft \vord.i c ~ ) l ~ l d  acco~nplish. 

Ey ])el cnibcr 5111 1 go t  out to a 11l;icr cnllrd \ l ; ~ c l ~ ,  I~alf-\\-;~y het\ve:n Ile1.i and J l ~ d u ,  
ll;lving in the ~nc;intimc bcen again c ~ ~ l i v r n c d  \v~tli x Ictlrr lrum Mr. Hiclcir. 10 very 1nuc.11 
11): sallie purport a s  tlrc: one I lrad Iillely rrcci\.ctl from hlr. P I I I I I ~ ~  I ~ n r t  both of the above 
Assista!itr ;ct 3lnrI1, :~nt l  discussed matters \\-il,ll them. I found 111:rc that a son-i~~-l;!\\ ,  of 
Sardar  Saffar Iihan ol  JhAu 11ad bcen out  a t  o ~ r r  ;\l;icli c;+rnp, but (lint Ile I~all cvidcntly 
been l ) layi~lg his own g3ixr: c3ntire\x, ant\, far  Iron] licll,ing us, 1i;itl rvcn :]?en ~ l o i n g  ulltlcr- 
hand things ro tlinar; us in our work. I nevcr h ; ~ d  r l ~ r  satislaclion ol ail il~tcrvit*w urith 
tliis gent l~.man,  for tvl~en he hral-tl I \\as coming illto canip, 11e c.lc,arcd out and I never 
Il;ld a c l ~ a n c e  again of s e c i r ~ g  Irim. I a t  once sent  o1.f 1<;111i1n I < ~ I ; I I I  (IIIC ~rcs l~ons ih l~  
Jamadar sent  lrcm I<aldt) Lo ~ I I A u  \ v i l l ~  a carc,fully but strongly \\-ordcd lcller to Satfar 
[';irao. 13riefly, 1 \\-rote to t l ~ i s  effect, " hly \\.orlc has 11ee11 stopped. l'ou are l l ~ e  
" re.iptlnsible m a n  in these parts, and I dccii~rr- absolutely to cliscu~s ~ n ; ~ t t r r s  wit11 ally 0111: 

;.:.i,= except you. I f  you ~von ' t  conrr here, then I must colnc to  you. I slr:~Il pitch Iny 
' I  camp a t  Jlidu, and simply tcll the Government that you alone a rc  resl)o~~sible  for any 
" loss of money Illat occurs, probably about a laltli of Rupees." Just  a s  I w a s  on the 
point of s tar t ing lor JllAu, I was sudde;lly tnkcn very i l l  wit11 \vlrat I at first thought 
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was p O i ~ ~ g  to  be cllolcra, b ~ t  it turned out to 11e c ~ l l y  tlie effects of a bad chill, but  lor three 
days I \\.as unable t o  move ; however, no delay really occurred, for Sardar  Saffar Khan 
actually did come out to  rn-et Ine. It would be as  \\tell here il I gave you a short descrip- 
tion o f  this man, for he lilayed an important part ill our affairs this past season. 

This Inan is the Clrirf Sardar in the Jhdu district, Ivi~ile his eltler b ro l l~er  is the head 
man of the inRue~~t ia l  tribe of the I3izt:njl1aos, and lives a t  Ni l ,  all in~por tan t  town north 
o f  Rela. Saffar IZl~an is not, I believe, on very good terllls wit11 the poli.ical aut l~ori t ies  
of Kal$t. H e  is an old Inan, and has all his life, lrdnl \vl~at  l heard from Captain L e  
Mesurier, s l~e\vn a tlccided antipallly to  all Eurcpeans and has Ile\.er I ~ e e n  k ~ ~ . ~ w n  to  
v(llulltarilY 11~111 tlle111 i n  any way if he couid avoicl doing so. C o n ~ r ~ u c ~ ~ t l y  \vlle~l 111: x r i v e d  
ill lily camp, I \\,;IS agreeably surprised. 

I \vas confident that i i  I could ouly once gc t  face to face  will^ him, I \vould so011 ge t  
ll i ln to do wllat I \vat~ted, a11d as events have s l ~ e \ v ~ ~ ,  I was correct ill lily sur~nise.  \Vhen 
I sent  [or him to talk over mattel-s, I 111et I~im wit11 ar  ~ n u c l ~  ceremolly as  I could, asked 
hinl to conle and s i ~  don.11 in tlie largest tent I bad a t  my disposal, and lor the next few 
Iloors \ye I ~ a d  an animalrtl discussic~l. 

T o  have I I O  misu~~derstandings,  1 nlyself first spolte ~ v h a t  I had to say in Englisll to Iny 
recortler ; this \vas given ill t i i l ldus ta~~i  to I<aliim l i l l a ~ ~ ,  and hc in l ~ i s  turn t ~ a ~ ~ d a t e d  nly 
\vords into liallichi. I first of all carefully esplaincd the objects of oe r  survey, an(l its 

no~l-~!olitical c l l a r~c le r ,  tl12t I \\-as glatl to 111et-t him face to face, for I cozld now 
:lsl< l l i n I  I ,o in~ I I I ; ~ I I I c  \vlirtlier he meant to  I~r.l!, nic or not. He llcrr cnprcsscrl his willing- 
I!ess to [lo anytlling I Ivan~rd .  I then said t l ~ ; ~ t  \vhnt 1 wanled \\,as, that  Ile ~ h o u l d  give to 
cacll of  In!. \vorliing squads one really influential man to  accompany t l ~ c m ,  and cacil lamp 
sqtlad shuuld l ~ a v c  one or two Inpn, to be obtained locally, \vho \ v o ~ ~ l < l  rc~na io  ~vitll  or near 
the squat\ 1111til ~ l i c  ~ ~ o r l :  \\,as dolie, a11d \v l~o  \vould Iia1.e to personally g t ~ a r d  l l ~ e  Inen of 
llle squacls. These details were z!l :satisfactorily arranged, and  t!;e ratc  of \vases lor the 
services to be lend-red settled, \vlien hc in his turn nsl;c(lson~e favours of me. 

1;irst tl1;lt I sliould pardon I ~ i s  san-in.l;l\\' \fir (.)mar 1Cli;un for tlic unratisfaclory \yay 
lie Ijatl IaLrly been behaving, a11d that I sl~ou!J not i ~ i d ( ' ~ i l  0 1 1  I I ~ I I I  for ;11ly m ~ n e l s  or sup-  
plicas, :IS hc had none of ciilirr to spare. I agreed to these conditions, and after a l r \v  
amicable rcmarlts our meeting elided. 

It \vas a satisf;lctory one,  and I Ielt sornr\vliat 1)le:tsctl. for I bclic\-e I am the 
only litiropcnn that hc has rvcr ji01ic Out of llis 11-ay to :lssist a t  all, an(l the  only 
Ilressure 1 could Lirinz to bear 0:) lliln \\,as purely of a ~norn l  kind. \ire all marched 
t ~ r f  spin Irom Alacli t;, our rcsprctivc stations, a n d  the rest of the season, \ v l ~ t n  in Jliliu 
territory, hat1 110 rl~ore bother to  sllcak of wit11 any of the inIiabit:~l~ts. 

The  third station I observrd at  was Gird t i .S .  It \vw \ \ . i i l i  considerable dificully 
that a 11atI1 was made up this hill, fgr i t  is precipitous on allnost every side. I-lo\vcvcr 
one \ \ . ; I 3  o l ~ ( a i ~ i ~ ( I ,  11ut i c  was wit11 a feeling of distincl rclitf that I got  the i~is lrurne~lt ,  and 
myself, cIu\v~l t l ~ c  hill again, all sale and sound. 

On tlie :\.ay to (;olio H. 5.. the next station, I wsnt  vid Bela, and w a j  lucliy eno81gl1 to  
IIP able to 1i:llt ~l i i , r r  ; 1 1 1 i  spend Xmas day a m o ~ ~ g s t  genial friends, a t l ~ i n g  I have not been 
;\ble to do f r ~ r  ;I g ~ o d  Illan\. yrars no\\.. I lini?;lled 011 Go!;o by Ja~li~nr!. 6th anrl t11e11 went 
,>n to [lie ccnt1.8l ht.flion c i  I ) o s ; ~ r  or I)ilclti. I had ;I prcat uf rroublc a ~ l d  worry witli 
t l ~ i s  station, for L,, LL,;ill Ivitli, l!lr grduntl rou~i(l allql~t lhc I i i l l  I ~ e l c ~ ~ g t , d  to  a most r111ruly 
fellow of ~ h r  n.lrnr ot .' I<ozi.." .'$!I.. liil-Itit, \vlio ! ~ ~ : i l t  tlie slxtion, 1icvr.r saw liin~. I fl-om 
[;ol,o sen! ol'f :I I : I C ~ S ~ > I I ! ; . : ~  I t*  Rnzi tg) t,.!l I l i ~ n  to scml I.'$r a ;:uidc. f l z  sent a guitle, b : ~ t  
evitlently toltl 11i11i t , )  l ~ k ~  E<N,CI car., 11e <!id 1iv1 L ; ~ I < C  111c I I ~  111,; only p r ~ c l i c : ~ l  r < ~ u t r  \ v l ~ i c l ~  
went lo  Ilozi's v i l l a ~ e ,  Ijut LO 1 1 1 3 1 i ~  In(. col11r, \\.it11 111y C ~ I I I C I < ,  i f  ~)ussil)le, b!: a tr;~clc o n l v  
lit for unloat!c~l mcn. illlcr t\vo d , ~ y s '  marclli112 anil making about eight milcs of 11atl1, I 
fou~lcl ~ l ~ y s c l l  a t  thr: loot o f  a rancc,  towruing solnc 2,oc)o feet :llios.c me, nearly all solitl 
I I a r i c i  r h i  I I I v i s  g o  I a t  OI IC?  \veut up Ll~e hill, 
iron1 thc t c~p  ol \vhil.l~ I could sec Iiozi's ,<(I! or villagc o111y a f e n  r ~ ~ i l e s  ;i\ra!., l111t saw a t  
u n c c  I ccu!,ln't possibly n~.il;r a ~ ) a l i ~ ,  C Y C I I  i\ir half-1;1dc11 ra~i icls ,  u11rlt.r three or lour 
days, s o  I c:ill;r do\v11 ti,;at I l i I I  clet:.r~nincd t o l ~ a v c  it out wit11 tlic jiuitlc. \ V ~ I ~ I I  I go[ hold 
of I I ~ I ! ~ ,  I mad; Iii~n a prisoner, allrl s:iicl 1 woi~l(l send I I ~ I ~ I  into Bcla to  tlic lJolitical 
i \gc~it .  I tlloroughly liigl~tcnecl liin~, and the I.*LIIL \\-as t l ~ a t  I got a t  t l ~ c  truth, and 
that tilt lar ls  \\c:-,. tlr;tt lie :I co:l~parative str:uiger t o  t l ~ e  country and had o ~ ~ l y  
cvru temporarily stop!)i~l: \vill~ Rozi. He I ~ I I C \ \ .  t l ~ c r c  \\-as allother \yay, b:~t swore Ile had 
I1t.vt.r ~ravers,:d it. Nest  ~norning we rrlraced our steps, aw:l I I:ad'on~. 'bf l l ~ e  hardest 
marcllrs I I~ave  evcr l~;ul. 'To go olily somc l l ~ r c e  nlilrs i l l  a htr :~is l~t  line, j1.e cerlainly 
covered ovrr 3j, over a b ~ u t  as  bad gr0111ld as  it 1va.q ~)ossi:le lor r.an~r!s to go. 1 kept  
alieatl 111: ~sllolo day. will1 a s~na l l  squad of Inrn, rel)niri~lg the track a s  last a s  I cculd. 

About ~nidday,  )u.it as wc were on llle \\-orst bit of (lie ro:ltl, crossing over a rnll,-e 
about z,:oo fret  liigll, it bcg.~n to r;ii!i Ilrav~!y, a ~ ~ c l  \ve \vcre soon all soakctl. W e  could 
only ge t  the c a ~ i ~ c l s  al: 11g by co~lt i~~oal l! ,  throwing clown tinc swld on the siippery rock so 
as  to give tllr :uii~iials a toothold. I l~nd  ahout 30 camels \v;th mc, but thc p i n g  was s o  
I ~ a d ,  t l ~ a t  on that marcll, two laic1 cloivn, ;~bsolutely rcfuscd to Inove on and l i ~ ~ ; \ l l ~  died 
u,hcre thcy lay. On petting to  Dosar H. S., 1 i ~ n ~ ~ ~ e t l i a t e l y  sect  otF lo:. Itozi, 11-110 after 
sollle drlay, turned up in I I I ~  camp with a fcw of his fo!lowers, all ;ir~ned to the teeth, 
evidently mis t r~~kt ing  111y i i~tenl lo~ls .  I-lo.::cvcr, I was again able to persuade him of 
my entirely pacilic work, b l ~ t  soon found ont tha: h: wantcd to be considered quite in- 

.deptndent  of the other Cliiefs around him, and what he really wantcd was to g e t  some 



money out of me. I consequently pro~niaetl him that I would rwvard h i ~ n  with the sum of 
R 5 o  i f  he uodertoolt t l ~ a t  my squad on the hill should, later on, be sent  into Jhdu without 
h ~ ~ i n g  sufieretl any molestation. H e  at  once jumped a t  these t e r n s ,  \\fhicli were f ina l l y  
faithfully carried out on both sides. 1 sent tlie observatory tent and solile of the kit 
the I ~ i l l  on Jmiuary 13tl1, meaning to go up myself nest  thy .  Most fortunate it \vas that 
I dill not go up, for about midday it began to I~lo\\. very hard ant1 by the evening a cyclone 
was blo\ving, ant1 the te~npera ture  fell rapitlly. It froze hart1 tliat night, so much so tllat 
the water in the bath room of my tcnt  was lrozen solid. Next morning thing5 \\,ere evell 
worse, anrl I;nowi~?g the 1iiC11 011 t h ~ >  hill nlusthave had : I I ~  n\vful night of it, I called forsollle 
volunteers, and \ v r ~ i t  U ~ J  the l ~ i l l  mysrlt. It was all I c o ~ ~ l d  tlo to get up, for l l ~ e  force of 
the \vinJ \\,as trz~iienduus and 1111: col<l intense. \\:lien I gilt up I found tliat tl12 ol)sclVa- 
tory tent h ; d  been hlown do\\,n, and liad fared s ~ i ~ ~ ~ r . w l i ; l t  b :~dly  (of collrst. the ins t r~~l i i r l~ t  
\vns not up), \vlrilc ; i l l  t l i c .  me11 1 l1,1<1 s e ~ ~ t  up t l ~ e  day belore \ \ e r r  l y i ~ ~ g  i l l  a lialI uncclll- 
s c ~ o u s  statc,  I i ~ ~ ~ l ~ l l e J  up Logctlrer unrler a blown do\vn sl1oi11da1.i. I gut  the o b s c r v n ~ o r ~  tent 
a t  once co,lccted togetl~rr ,  and took it, and all thc nien, (1ow11 tlic hill to our c.lmp at tlie foot 
:IS rlrliclily ;I.; possil)lc. ' I  \!is illtense cold c o ~ i t i n ~ ~ e d  for allother t\vo or three (lays, but the 
v i o l c ~ ~ t  \ v i ~ ~ c l  lixtl rnisetl su<.li :i Lliicl< dust tliat I coultl not begin obscr\.lng at  t l~is  statio!~ 
until J;\nuary 20tl1, a n d  cvuld not gel to the foot of \\!aslial)i H. S., tlic 11t.st s t ;~t io~i ,  until 
the  end of the month. 

I he path between thrse ttvo stations, nearly rvcry inch of it 11,iving I);en 111a~le by 
us, went ovcr some very bad ground, for \\ 'ahal)i is a n o t l ~ r r  almost il~accessihle lii l l ,  
absolutely precipitous its nrt,stern f.lc.e, and most tliflic~~lt to al)proncl~ from t l ~ c  cast, 
for  the bnly \vay of getting up is to claniber of-cr I~uge  boulders in the bed ol  a slony 
nulls coming down r ro~n near the top of the I ~ r l l .  I-lad my o b s r r \ ~ a ~ o ~ ~ y  tcnt been blown 
over to tlie west on this I~ill, it ~voulcl have gone tlo\vn a slieer precipict: lor a tliousa~rd ieet. 
\\'hat wit11 clouds and mist, and then hazy \\reather, owing to tlie dust t l ~ r o ~ v ~ i  up by the 
wind, I could only get the observations done after much delay and [rouble, and did not 
leave this station until February 8th) when I marched on to JIiQu, where my headquarter 
calnp \\.as. I lound that thcre were only the ruins of an oltl v~l lagr  I~ere ,  alr~i that. 
though Safiar Khan liad livrd here a t  one time, 11e was livin:: no\\. solile eight niiles to tht. 
nortli. I-lowever, 1 had a seconJal.y station I~cre ,  and ;IS it lie3 close to the 111ain track 
betireen Las Bela and I<ej, tlic poilit Iicre obtained, visible fro111 four pri~icipal statio115, 
should be n i~seful one. 

'l'lie next two stations were Buzgalaband and Hazarbuzi, both lyi~ig to tlir west of the 
J h d u  ~ l a i i i ,  but owi~ig  to most ves:~tiu~ls  and ;ve;~ri-;onie drlnys, causcd by the dust for 
ever being t11ron.n up by an ever persistently blowing soutll-westerly wintl, it was not 
until hlarcli 13th that 1 was ahlr io  leave Haznrl)uzi, wlicn matters were beginning to get 
some~vhat  critical, for u ~ ~ l e s s  I could get tlic observations linisl~ed a t  I<appar by Alarcli 
21st, the dale on \~hic l i  I had made up nly mil~d s o ~ n c  time I~e lor r  a s  tlie day on which 
all norlc must ahsolutely crase,  i f  I were to get t l ~ r  n;cn into Ormdra by Allril loth, i l l  

t ime t o  ca:ch the steanier for I<urraclicc, tlien the clu:~drilatcral OII  the diagonal \\:ashnpi- 
Kappar \vould not be finished thir season, much delay and dirliculty ~vould be caused next 
year, and the outturn lor 1896-97 n.ould be a very small one. I got to I<appar from 
H;~zarhuzi in a force;! march ol one clay, tllr men being solnc IS  h c ~ ~ r s  on the ~narcli, and 
go; a clear day to start u c r k  on, I , u t  n fn t  day tlir. \ v i ~ ~ t l  a r ~ . s ~ -  ;~;ain, and one could 
b;,rely st,e n le\v yarrls O I I  account of t l ~ r  ;~l l-prr \at l ing tlu5t. tlo\vever, a l ~ e r s o r n e  
.111xiuu ~iiglits ol i t ,  spent in vainly trying to s rc  the lamps on t l ~ e  s u r r o ~ ~ ~ ~ t l i n g  statiunri, 
I \\:.s, to nl! i ~ n n i e ~ l s e  r r l ~ e i ,  able to linisl~ off the eastern ;~ngles at  I<al)l)ar by blarcli 
aotlr ; but i! \va; quite im~)ossiblc to Ket t l ~ e  a ~ ~ g l c s  to tFe \vest done, so t l ~ i s  station must 
h e  \isilerl ag;ti~i ]his r o ~ ~ ~ i ~ n g  srasoll, work s t a r t i ~ ~ g  again on the base tlazilrbuzi-l<al)p:ir. 
1 got inlo Ornidra by April i ~ ~ c l ,  being tltlayed soniew!iat 011 tlie Ion:: ~narcli 01 13 da).s 
from I<al~par 10 O r m i r : ~  by lever, \ \ . l~icl~ kept rnr to niy bed foc a fcw days. Iiere I 
hart a goocl deal to do one way and a ~ l c t l ~ e r  in arranging for the storing away of our 
kit until next season. and lor the e ~ ~ ~ l ~ a r k a t i o ~ ~  of the party in a Britisli India steamer, 
wl~ich  enib~rkation war safely effected on April 10111. T h e  steamer could only anchor 
solrir tive miles from shore, and it was rather anxious work getting all the men and kit out 
to   lie steamer in safety, but no casualty occurred. T h e  difficulty ol rationing tlie lnen 
har been one that has caused me mucb anxiety this past reason, but I am glad to say we 
never ran short for single day, but I had too much left over at  Ornidra wl~ich my 
hhola'sri could not eat up. Fortunately I~o\vever, ow in^ to the fact that  this port llad 
established a ten-drys quorantine on all arrivals Iron1 Kurrachee, 1 was able to dispose 
01 the surplus rations r t  the prices 1 had given for tl~crn, to  a local bnnr'a there. 

On the \rliole I lound it fairly easy to get  along \\.it11 all the inhabitantsof.Hall;~hist. l l l~ 
whom I met on my work. They a re  an in t lcpende~~t  set ol fello\vs, all very lazy and indo- 
lent ,  but alniost without exception cxtrernel; poor, and a t  the same time very avaricious, 
a o  if one wants all) thing done, one can generally get  it done, ii patience and tact be 
exercised, provitling one shttvs olle is \tilling to pay lor their services. 'They have bee11 
willing enough to sell us sheep and goats wlienever required at  ra t l~er  enhancer1 rates. 

T h e  Jarnadar Rahini Iihan whom the Poli~ical Agent of I<aldt se:it me \\.as certainly 
of great assistance. He knew ;ill about the local Sardare, and the sections of the tribe 
they belonged to, so  that, baclted up by the / ) E ~ ~ C R I I , I J  he hat1 from I<;~ldt, h r  \ \ as  
able without much bother to get the services of local lllen to s l i e \ ~  the forwart1 parties 
the  way to  the hills and so on. H e  brought, ho~vever, sonic utterly uselcss solvars \\.1tI1 



him, some niounted on miserable poniei, quite incal).t:~lc of k-euin.; up on a ~ n a r c h  with 
a riding camel. 

I h;id about a dozen of these nien originally, but I dismisse(l two summarily lor 
gross disobedience of ordcrs, one ran away, and ano t l~er  resignetl, s o  that  their  umbers 
\\.ere considerably rear~ccd by April. 7l~rougl1out  the \vliole season tlie quality of tlie 
\\,ntrr available was a source ol  11iucl1 annoyance. \\'hell camped near any  fairly big 
river wilh running water, such as at  Bcl:i an(l a t  Jhdu, it \vas all right, but in o t l ~ c r  places 
it was often vel-y bat1 indeed, full of salts, whicli o l t e ~ i  11ad a vcry deleterious elrect on 
one. 

Tile hcalth of tile Inen h ; ~ s  on tlie !vhole hcen fairly good, though I rcgret to h:~oe to  
record the cleat11 of 7 Inen, 4 during tlie field srasoll and 3 during t l ~ e  rccess season, 
the  I . P S I I ~ ~ S ,  I am afraid, of the un~voidab le  privations they I~xd to undergo. 

T h e  fact was tliat when the men joined, a mood many of thcrn had not had an honest 
square 11ieal lor ~nonths  owing to the famine, nn"d consequently began gorging whcn they 
could ga t  a s  rnucl~ a t t a  as  they liked, a i t l i  the result that dysentery was pretty comlnon 
a t  the beginning ol  tlie season. Iiowever, a t  the close of the  season ali the men \\,ere 
about as tit as they could be, shewing a marked difference to  what they were six mont l~s  
before. 'l'lie partv reached I<urracl~ee by the middle of April, and hlussooree by the end  
ol  the same 1nont11. 

Exfr,nct jvonr  fhe A'nrrati-~e Reporf  by L I E U T E N A N T  \V. hr. COLDCTREAAI,  R. E,, OJ- 
cia/r t~,y  U r p u t y  Supcrr~tfena'crrt, artd grade, on ths  S~rv-dey Opcrrrfions with /he 
c x p ~ d i t i o t ~  irzto /he S O U ~ ~ C Y H  Chrn Hills, senson 1R96-9;. 

T h e  general plan of the operations in the Southern Chin liills lor the \ \ . ~ n t e r  of  
1896-97 was as follbws :- 

Three columns of loo men each were t ?  ent-r tli: liills by different routes and con- 
c e n t r ~ t e  011 the Eastcrn slopcs of the .4ralia11 Yomas a t  the Chin village of Myail>:, at 
\vhich place tlic sul~sequent  ;i~ovements of the c o l u ~ n ~ ~ s  were to  be decided on. 

No, r co1111nn \\.as to start from the Burlnan village -7f 1,3t111g;he i l l  ~11e PakSlcku 
district, ~ v h c ~ ~ c e  a co~iiparalivcly jiootl ro:~d suitablc for pack :inilnals lud to Chattvc (Cl~ind-  
we) in the AIbn valley a frw m,~r rhrs  south of the re~ldezvous. 

No. 2 column \vas to s tar t  froin hlindat-saltall, a military post some 30 miles north of 
Laungshe on the Clii~i bordrr, and to \vork through the Iligh l~ills of t h e  Mount Victoria 
range to the h'lbn valley, l~a l t ing  when necessary to  exact  puc~shment  for the raid o n  
hli~idat-salian of the previous year.' 

No 3 colunin was to  start from Paletwa in Arakan and  to rcach Myaing by a route  
t l~ rough  1\15 ~\ral;an hill tracts. 

I'he date  of rendezvous a t  klyaing was settled lor the beginning of January. 
'!'he survey party consisting of myself with Sub-Surveyors Abdul Rahim, Rarnsabad 

and 3,Iowni Ram wit11 30 followers, was disposed as  lollo~vs :-Sub-surveyor Abdul Rah im 
\\,as to acconiljany the Aral(:~n column, \vhile I accorn anied the 2nd (or  Mindat-sakan) 
column, kee l i l lg  one suusi i rveyor wit11 m i  and  s c n b n g  the other  wit11 NO. (tile 
l .au~igsl~e)  colutn~l. 

On arrival a t  P~lt6liltu on the I ~ t h  Nove~nber ,  I ascertained tliat Mr. Ross t h e  Poli. 
tical Oliicer o l  No. 2 colum~i,  intended to leave Mindat-rakan on :he 1st December, a n d  
that the 1st colu11111 was tos ta r t  from Pakbkku lor Laungshe within a few days. By tile 
loth Mr. Xoss, 1.C S., L i e i ~ t e ~ ~ a l ~ t  U a r ~ ~ a r d ,  Commanding the Escort, Lieutenant Fleming, 
loo  Sikhs of the Military Police, the survey party and 200 coolies 11:ld collected a t  Mindat- 
sakan, and on thc I ~ t h  we started. 1 made a detour to  visit and observe a t  Ba\vkung 
'rung or  hlount I<itcIien, a hill of 8,000 feet elevation, some 7 miles off tne main route. U p  
to  t l~ i s  date, the 12th of December, thc  work \\,as heavily Iiandicapped by t l ~ e  tlliclc 
~ ~ ~ a s s r s  of cloud \vhich shrouded tlie l ~ i g l ~ e r  !)ealcs, and only liftad very occasio11all~ Tor 
sllort A f ~ e r  this, hotvever, u11ti1 the middle of January, when l l ~ e  usual I;urnlall 
haze began, the \veathcr mas clear a ~ ~ d  in every \vay favor~ral?lc for survey work. 

1 rejoi~irtl  ~ 1 1 ~  main body 011 tllc 13th, and by the ::nd we reached Taivi111. At  this 
village I ag:lill left tliz main body, ;ind a i t r r  two stiff marches arrived witbin a mile of tllr 
su l l lmi l  o[ . \ lot~nt Victoria: a s  m!. !,arty had to r r j o i ~ ~  the main body ni a \ i l l .1:~ (XI'Ie~icr) to 
\ \ . l l i c l l  Llle dista11:c from 31011nt Victoria was no1 I < I ~ * I ~ ~ I , ,  I could only spynd olir (lay 

sul~lmit .  Alt l~m~gli  a t  the hite of nix station sllortly al ter  ~ l ; i w ~ ~ ,  it \\.:i ~ r ~ i t l d a ~  h..lorc 
t l l p  s,.poys :~nt l  hlrn/osis had s~~if ic;cnt ly cleal-ed tile hill for me, to comlnvllcc ob>cr\,in,o Tlld 
\v;,cll dark~lehs came O I I  1 had not o t r t z i~~cd  as  ninny ol)scrv,~tioni a s  I Iiacl hol~et l  for. 
']'llat lligllt \vc biv~uackct l  a t  the summit. but  i~nforr~~n:i te ly the nes t  n i o r ~ ~ i ~ ~ g  l,rovins cloudy 
I lo  Illol.e \\fork \\.;IS ~ ~ o s s i l ~ l r  and ;iftrr a loll% don~nhill march w c  re jo~ncd  t l l ~  1i1;lin Ilodv 

hl'l,:ng in the art<.l-lioc~n. On this t r i l ~  thr  sepoys alltl follo\vers sullrrcd consi.lerabl; 
(rolll tllc coltl, Alollnt \'ictori;i b2i11g 10,loo lcet i l l  clcvation, a ~ ~ d  we I1.1d S rases o i  f e \ r r r  

111 t l \ . se~~te ry  in t l ~ c  party, \vl~icli consisted of z o  sepoys, ; klin/<rsi.r and 27 coolies. 
~ ~ ~ m ' l l ' l a n g  1 remaincd \vitl~ the ~ n a i n  body until \vc re:~chrd h,lyai~ig I l l e  ;rd 

~ . ~ ~ ~ ~ , , r y ,  \\.here 8r.c f o ~ ~ n d  the :\ral;an c o l u l n ~ ~  wit11 3lr. Greenstrcet and Capt;iin R;X~,y. 
.l.llC Lnungshe colu11i11 marched ill  the same day, an(l  I \\-as glatl to li~lcl t l l ~ t  the 
survcyort; \ v ~ t l ~  each [)arty had mapped in a l ~ r g c  es ten t  of cou!~try.  I axail) left tile 
taltillg all 3 s u r v c y o r ~ v i t l l  me, and w e  visited a couple of peaks on tllc Araknn Yon)* 



range and obtaincd a sufficient nu~i ibe r  of points t o  s t a r t  tlie survryors  alrcsh. O n  tile rotll 
of January we lef t  Rlyaing, Lieutenant  Langtry's column returning tu CIiintIl\re to exp lo re  
and survey in the country soutli o[ that place and eas t  of tlir A r a k a ~ i  Yomas. 

nlr. Greenstreet 's p l r ty  accompanied them a i  f a r  a s  Cliindwe, and then retllrned 
Palettva by a route 1 5  ro ao niiles soiltli of  the one  it had come by. S u b  Surveyor *btlul 
Rsliim again accompanied hlr.  Greenstreet  and  mapped a largd extent  of country on tile 
way antl aiter the return t o  Paletwa to  Ll~e north o f  that  placr. 

hlr. Ross'  party returned to  hlindat-saltall by n s l i ~ h t l y  different route to tIlc olle i t  
liad colnc I,)., C a l ~ t a i n  I<i,aby f rc~ i i  Mr. ( i reenstreet ' s  colunin a c c o ~ i i p ; i n y i ~ ~ g  it. \be  arri\,ee! 
a t  hlindat-salian on the  30th of January and  on the gtli o f  February started aghin to ex. 
plore tlie ullper \valers of the hlSn river and the un~n; ippc( l  country to tilc nortll. ~~f~~~ 
leaving I s e ~ i t  instructions to Sub.Surveyor R a n ~ s ~ b a d ,  011 t l ~ e  return of No. r ~ ~ l ~ ~ ~ ~ ,  to 
join nit:, on  our  colcmn leaving t l ~ e  hills in t h r  2lld \\.eel; o f  ;\larch a t  Tilili, a Hurnlesc 
village, 30 niiles nortli of hlindat-saltan. Ca ;~ tn in  Rigby alld I n l s ~  wrote for I)ermissioll  
t o  re-enter :lie hills again in hIatcli to  survey \vhat w e  coultl o f  the Rarlngs!~e country ant\ 
tlie Xlyiltha river d r a ~ l ~ a g e .  

On the 17th February we arrived at  a camp near  Pulumtung (S,~)oo feet) on tlie hldn. 
hlaw watershed;  Iierc we were delaycd by bad \\reatlicr fo r  2 couple o f  da!.s. At PuIlInl. 
tun:. a teniporary base was f o r ~ r ~ e d  under Lieutenant Fleming, \vliilr the remai~ider  ol tile 
column explorcd the AI6n and Thc t  vallcys on  our way to  Tividin (Tinltring), to \\,llicll 
111ac 1.ieutenar.t Fleming \v;ls to  move his base along the ivatershed. I was fortunate 
during this reconnaissance to  be able t o  climb, among otlier Iiills, a \.cry cornrna~idin~ 
I>eali in the Yoma range Ta i  T e h  T u n g  (8,800 fect) from nvl~icli I obtained an escel le~i t  vie\\, 
over the .4rakan hill tracts and tlie country our  columns had traversed. In the 11611 valley 
w e  liad expecled to  mept \\-it11 some resistance, bu t  met  with none, although at one Iargc 
village of 100 houses (hl'chuni) the mcn turned out with their hows and spears and threal- 
ened to obstruct o t~radvance .  O n  the advanced guard lising bayonets and nlarcliing to. 
wards them, they dispersed and we lirard no more o f  their  ohjectioas to  our presence. 
.IF . V  e met 1.ieutenant 1:leming's party a t  Twidin and Iialtetl three days to  enable us to  ascenrl 

Rlan* Uim Tirng (S,ggo feet), one of the highest peaks in tlie neig!ibourl~ootl from ~vli~cli I 
had ho led  to begin the  cs tcns io~ l  of ~ n y  t r in~igul~i l ion to  tlie north over tlie I3;ir11i~slic. 
country. In this Ilo\vever I was disappointed, a s  oiving l o  tli- dense haze little collld be 
s r e n  l o  the north. 

On the 5th of hlnrcli \ve left Twidin lor Tilin, wliirli we rcaclit-tl on the loth. Hrie  
our party divided, hlr. I<oss and I.iellten;int Flemin: wit11 a s~iiall escort returning to 
hlindat-sakan by a road across the Maw, Yaw and Rla i~ng  valleys, while Captain Rixby, 
I-ie-ltenant B a r ~ i a r d  : ~ n n  niyseli waited a t  Tilin for orders  regarding tlie f nal esl,etlition 
we l~acl applied for permission to 1~1ake. 

Orders  arrivrtl on Llie I 7th. and hlr.  Dullcan, the Political Oficer  \v l~o  liad accoln- 
panied the 1st column, was sent  in political charge of our  party. As tlie seasou \\.as 
already i~dvanced  and the rains approaching, it was no: fvund po:;sible to attempt all \\.r 
Ilad hoped to do, but on this esl>edition w e  explored a consi t lcrabl~ part ol  the unmapl)ed 
pprt io~is  of tlle hlaw and .Rlyittha drainages and passed through the hillierto unvisited 
\ ~ ~ l l a g e s  of the Welaung  Chins. U!e returned by Daidin and the M ~ i t t h a  river v;illey to 
Miny\\.x wliicll 1ve rc.tcl,etl r n  tlic lgth April, a ~ i d  t l i c c o l u ~ ~ i n  i~~ in~e t l i a te ly  startedfor 
Pal;;!; ku. 

T h e  tot ;~l  area ol  country )napped 011 tlie inch scalc was S, I 70 square niiles, ol  \vliicl~ 
a ,o ro  square miles \Yere ~ r i a ~ i g u l z t e d .  1\11 t h re r  s u b  sllrve!.ors worketl liarel i l ~ ~ d ,  in spite 01 
t l ~ r  ratlirr rot~gli time they had, and the dilliculties of tlie country, did all t h ; ~ t  could be 
cffrcted with tlie time and  routes a t  their disposal. 

T h e  1n;1i11 feature of the Southern Chin country i s  the lligll mas. of hills round Aisatung 
whr re  tlie Ar:~ltan Yoma range splits illto two  branches 011 either side of the hl tn river 
drainage. ' I  Ilr peaks a t  the sourcrs  ol' tlic hl8n art- all over 8,000 feet clcvatiol~ and run 
up to  g , l n o  f r r t .  Tl l ry givc r i ~ e  to tlie sources of tlie hlyittha, hlaw, R4;1urg, Tliet and 
A1611 rivers on the norlli east ,  cast ant1 soutli sides. 

blount Victoria ( lo , roo  leet),  the I~ighest  prnk 111 Lhc Chin country, if not in Eurma, is 
not on the Ar;~l;an Yotna r;inge, but forms t!le cul~iiinating point of the easteru offsl~oot 
above referred to. 

l'lir bcst roads in tlir country arc  t l~osc  leading along thc summits of Llie .-\isi~t~ing, 
hlocot Victoria range and a l o r g  the ridges of the spurs  descending on either side. On 
tlie summit of the rangrs  tlic roads lead through oak, pine and rhododendron lorrst,  alter. 
~ i a t i n g  \\.it11 open parl; liltc c l e a r ~ ~ ~ g s ,  the grazing ground of herds of bison, the old tracks 
and  other traces of \vl~icli a rc  to  Ile seen every where in tlie I~iglier I~ills. Along this 
range water i.; fairly plentiful, tlicre being al>parently a li~ir of sp r i r~gs  a t  intervals of 
from 4 to  4 ~niles  apart about 500 fcet below 11ie summits. By combining sevcral of tliese 
water  sources there . s  110 clol~ht ;I sulliciently col,ious w:iter sul)ply coultl be obtained for a 
saliitnriu~n, \\lie11 it is tlecic!ed lo Iiave one in tliyse liills. 

The  inlial,itants o l  the Soutlic-rn Chir, hill:, t liougl~ ol>viously or t l ~ c  salne ctock, differ 
consi~lerably in the dillerelit v;illeys. T h e  Baungslles inIi,~hit tlir upper drai~iage of the 
Myit t l~a.  'i'he \\:elaung Chins tllose o f  tlir I<ong, a sout l~ern tributary of the R!yittlla. 
T h e  \'a\\., l l n u n g  antl CIlr valleys are  inhabited by ChinhBl;~,  while a similar I ~ u t  distinct 
peol)le occupy the scattered villages on tlie wcst bank of t h e  h l i ) ~ ~ .  Thesc last are  easil)' 
distinguished by the curious coils of lacquered cane nhicli worn round tlie waist form 



with a small of cloth the principal clothin2 of tlie men. This strip of cloth ahout r 
to 2 inches witlc is decidedly more niodest in dimension than in effect. Captain lCigl>y of 
the Intelligence De1)artment and hlr. Ross, I.C.S., made a ~liorough study of the 'various 
peoples and their  politic:^, but I do not think they discovered any regular tribal combinations 
among the Cliin villazes such as exist aliiong the tribes on the Nortli-Wester11 Frontier of 
India. Tlle higher liills are very scantily populated. 'I'he inhabitants of the few I;anilets 
arc great s l ~ i b t r r i s  and have collectio~is o l  bison, sambhar, seroiv a l~ t l  boar's heads on tlie 
nables of their I~ouses that many Englisl~ sports1ne11 \vould envy. 

I \vas ln11cll i~idebted to Captain ICigby for liis assistnllcc to Iny work and tc~ Air. Koss 
Tor tile correct spelling of names and for the assistance lie gave me Ily co~lfortiiing the 
movements of t l ~ r  column as much a s  possible to survey requirements. 

The  following notes are from a report by Sub-Surveyor Abdul Kahim :- 
Arriving a t  Akyab on the 19th No,,cmber, Ahdul lialiim reported hin~self  to 

I\,Ir. Greenstreet, who made the necessary arrangements f?r him and his six klrn1rrsi.r to 
accomp;tny the Araltan column. On the z ~ s t  December hlr. Greenstreet's p l r ty  arrived 
at hlyaing, and as tlic two colutnns fro111 the Paktkku district \\ere not expected till the 
first weel; in January, hlr. Grecnstrect etnployed tlie intervening time in visiti~ia the neigh- 
bouring Chin villages west of the Yoma range, Captain Kigby alld Abdul  ahJ Jim accom- 
panying him with a small escort, while the main body were encatnped a t  klyai l~g.  On 
the 31st December, Mr. Greenstreet and liis party returned to Alyaing, and on the 3rd 
January tlie 1st and znd columns marched in. 

Thc  three colurnns left h'lyaing on tlie gth, Abdul Raliim again accompanying the 
3rd column under Rlr. Greenstreet. The  return journey was made by the Lower Lemru 
(juard, tlie surveyor being left behind with a small escort for a few days to  survey in the 
neighbourliood of tlie Seny Cliaung. 

011 the 4th February, Abdul Rahim received a letter from Mr. Greenstreet asking 
I~im to proceed to Paletiva, and on liis arrival a t  that place Mr. Greenstreet arr inged 
for h i ~ n  to survey within the limits of the Arakan administration. He accordingly 
worked his way to t l ~ e  I<yauk Fine Dau~ig  range, where lie ascended Ihe highest 
summit and then down tlie Kalatlan river and up its tributary the Pi C h a u ~ ~ g ,  n~apping  
in the eastern slopes of the range, forming the boundary between Arakan and Chittagoug 
using the points of Rlr. O ' D o ~ ~ e l ' s  triangulation. 

On t l ~ e  10th A ril he finally arrived at Paletwa, having co~npleted during the season 
4,608 square miles orquarter  inch rcconnaissaace work 

Abdul Rahim describes tlie country of tlie Arakan hill tracts as  consisti~ig of " a  
series of elevated plateaus, great rolling grassy downs separated by deep valleys and 
intersected by parallel ranges the general direction of \\fliich is north and south . . . . . 
the general summits of the plateaus being 1,000 to  3,500 feet  elevation." T h e  roads were 
merely tracks running along tlie rocky beds of the rivers. 

Apparently throughout the country west of the Lemru different dialects of one 
language are spoken, while on the east of that river to  the Yomas the tribes have 
different languages. 111 religion and dress the people seem to approach tlie Eastern 
Chins, the further they are from the semi-civilized administered districts. Like the Easter11 
Cliins they tattoo tlie faces of their women, and have few if any prejudices regarding 
lvllat thcy eat. They burn their dead making the ce:eniony an occasio~i for twr, or three 
d ~ y s  feasting and heavy driol t i~~g.  Some of the tribes erect flat tables of slabs of rock a t  
the site of thc burning, wlrile otliers, alter collecting in an earthen jar tlie remnants of 
bones and ashes,.bury tlicm in the village graveyards, and, instead of the stone tables, 
erect m~niature ~r~odcls  of  l~ouses in whicl~ food and drink a re  placed for the use of  the 
departed spirit- 

hlarriagc is arranged by the parents of each party on the man Iiaving first instigated 
his parents to approacl~ tliosc of the girl on tlip subject. Two \redding feasts are held, 
the first at  tlie bridegrooii's house and the second tw,, days later at  tlie bride's. 

Rice is cultivated by most villages either 011 irriYated lalids or on the hill sides in 
l'aungyns (hill side ficlds;; p ~ ~ m p k i ~ ~ s ,  Indian corn, millet, pulse, cotton and tobacco 
a re  also grown by the wilder tribes. The Arakanese and Chaungtllas cultivate sugarc.nne, 
vrgelables and melons it1 adclitio~~. Each village makes its own clothes and cotton 
blankets. Kicc and tobacco arc exported, and Abdul tiahim also states that there is solne 
trade in ivory and rhinoceros' horns. 

The  valleys are gencmlly fcvrrish for Europeans and Natives of India, but the hills are 
probably fairly Iiealtl~).. 

E x t r n c f  frotri tlie N n r v a f i u e  X t p o r t  o f  CAPTAIN G .  P. L E N O X - C O N Y N G H A ~ I ,  R. E., 
D e p t r f y  S14pcri:ite1idc1rl. fst fran'e, ori fir; Acfcrrnirrafro~r gf the LIII ' ITUDE O F  
MAD[< AS 0 BSERVATOKY, scason 1896-97. 

The report consists ~nainly of  extracts fro.11 not23 written by Captaiq Burrard bef1,re 
giving over cl~arg,: of  tli2 A i t r ~ : l ~ . i i i c ~ l  P.~rt ies ,  with SJ ne ad1itio:is h ~ v i n g  r e f e r e ~ ~ c ~  
to the final results of t n t  colnputations. 

Captain Burrard says :- 
" hly original intention had been to observe four complete nights with the zenith 

telescope, and eight \vi:li the zenith sector, four of  the  latter oy the ralcott metllod an.1 





rapidly noting  lie bubl)lels position a t  the very instant of riring and of recording that  
position only." 

T h e  results lia\.ing now been co~nl)uted I append a table, includinx tliree other values. 
via.. that given in tlie Nautical Almanac, wl~icli \\,as the result of ;I large ~inniber  of 
observations talien in the observatory;  a v:ilne determined by Downing from direct and 
reflex observations made 11y Taylor, and a r-:ilue quite rcccntly obtainell by hIr. Blichie 
anlit11 hy solar ohsrrvations with the zenitll sector. - - - - - - - - - - - - - - - . - - - . .. - .  . .~ . - . 

~ . -- - 

Ollserrer and tnethcvl. Resulting Latitudes. 

- - . . -- - - ..- - -- . - ~ - - - - - - -- - - -. -~ - . - - -~ . ~ -- - - ~  ~- 

I / \.due i n  N;~utical Almniac iron1 ~ ~ ~ a n y  observations taken in observatory . ' I .f 4, %'.I 

-- - 
1 3 1 I.enox-Conyngha~ii wit11 zenitli  telescope on u~istendy pillnr . . . . , 8",30 

4 i Hr~rarrd \r,ith zenith telescope OII unsteady pillar . . . . . . 8 " y  

-- -- -- - 
I 

5 ! Burrard with zenith sector on rteady pillar . . . . . . . I 
! 

7% 
- -. . .- - - 

6 / llicliie Smith will1 zenith sect3r bv Talcott method . . . . . 7 " ' q  

- I 
7 Xlichic Smith with zenith sector by solar observations . . . . . S ' z  r 

- ~ - . . .  ~ . - ~  - - - -  ~ . - --- - - 

IZesult No. 6 hlr. Michie S ~ i i ~ t h  assigns but little \veigl~t to, and  i t  may be disre- 
garded. 

Assuming tlierefore that the mean of 1, 2, 5 and 7 i s  the t rue valuewe have 13~--4'- - 
8".02. 

Now tlle correction to  the latitude on account of change in the readings of the  level 
between the observations of the  first and second s ta r s  of a  air-.. 

= + t 2 (K-5) 

I f  therefore N is generally larger than it should be, the  correct io~l  \\.ill he  too large 
algebraically and the resulting latitude too large. Captain Rurrard says above that " t h e  
bubble movement a t  the moment of reading was in nine cases out of tell towards t h e  
~lorth. ' '  Tha t  is to say, the N reading was generally toolarge,  and \voultl have been larger 
still i f  the rrading I ~ a d  not been promptly taken. NOW I recollect when observing a t  
Madras that I occasionally noticed that tlie hubhlr was m ~ v i n g ,  but I f a ~ l e d  to  at t r ibute  
this to it:\ true cause, and thought that the level was sluggisll, and that the bubble had 
not y r t  colli? to rest, and tbrrefore tvaited t i l l  it (lid so. I t  is clear therefore tha t  one 
~voul-l be justified in es l~ec l ing  Captain Burrard's result to  lie some\vhat I;tr,arr than the 
t ru t !~  and mine co,~sidcrahly larger, and this is exactly what has Iwen found. Captail1 
Burrard's error is +0°'32, and mine +0''78. It is interesting to note also that the nlcan 
of Captain Hurrard's observations talien before he had a Hoar ~ n a d c  was 0 " . 1 ~  greater  thall 
the mean of those t ;~ken subsequently. 

This evidence, taken toq.ther with Captain Burrarcl's remark as  to the objervecl 
tlirection of m o t i o ~ ~  of the bubble, proves conclusively that the u!isteadiriess rf the pillar 
did produce a system at:^ error in the  obserced value of the latitude. Th is  result is unex- 
pectetl and ver) dificult to  u ~ i d e r s t a ~ i d ;  t!ie practical deduction to be ~ n a d p  is l~owever  
obvious, namely, that very great  care niust be paid to  the proper i n d a t i o n  of ~Iillars, and 
that no fai th  can be put in probable errors  as a test of  accuracy unless all unsteadiness 
has been car:fully guarded against. It wili be noticed that among tlie sets  of ol)serva- 
tinns me~it ionrd above, there is no satisfactory set  by the Talcot t  method. It is verv 
desirable that nn opportunity should be taken o f  observi:~g wit11 the  zenith telescope on a 
properly constructed pillar. 

Captain Burrartl then adds a discussion of the micrometer value, he says :-" Colr,nel 
Ilerschel's value of tlie zenith sector ~ n i c r o ~ n e t e r  was ~"'4zSS71, but its accuracy has 
never been tested by the 'l'alcotl method. It will be seen fro111 tlie redetrrminations in 
my observatory :de~n? I3oolc that a t  &Iadrar this value !!,as too snl.ill : after I lef t  ,\ladras, 
f ~ ~ r t h e r  redeterminations were ~nacle by MI.  Micllie S ~ n i t h ,  and  he obtai~ied the value 
0".42987. 

" T h e  value of the zenith teleecol~e micrometer ha?; been determined by Captain 
(:onynghanr many times and is known more accurately than that of the sector : Clp ta in  
Conyngham's origi~lal nletllod of determination was to  intersect c ircu~npolars  a t  elonga- 
tion at known intervals o f  lime, but this lnetllod is very liable to  errors  from refract ion,  

Q = 



and lie obtained his final value o""693~56 from an exhaustive trealment of his latitude 
rebults. This year I tricd x new method and a f te r  many determinations obtained tile 
lnean value o"'693.lo 1 .  (An esamination of the  results where illis value was used points 
to an error 01 + ~"~oo02GG, so  that the value should he o".6g3290.) 

" I  selected ttvo stars differing by a few nlinutes in Riglit Ascension and by about one 
degree in declination, and intersected them in succrssion ol; the  meridian \vithol;t touc]l. 
ing the telescope between the i ~ i t e r s e c t i o ~ ~ s .  'l'he micrometer value was deduced by 
comparing their Itno\vn difference of declination \ \ ,~ th  the micro~nctric lileasureme~lt tor. 
rected i f  necessary lor level : if the stars a re  well selected, tlieir errors of place are likely 
to  be systematic and not accidental, and the former class Iiave no eRect if  the t\vo stars 
a r e  situated together. 

" In the case of the sector value an uncertainty exists in the tliird place of decimals, 
but in the telescope value the tliird place is well known, and it is Ll~e fourth place that is 
doul~tful. As these \.:dues have to be mulliplied by z.ooo or 3,000 divisions, the latitude 
l)y single pairs will differ by a" or 3' according to \vhich value is atlopled lor tlie sector, 
and by o"'3 or 0':'5 according to which value 1s adopted for the telescope. 

" 111 the I n d ~ a n  Survey no satisfactory plan has yet  been devised of dealing with tlie 
~liicrometer value, a r d  our observers have never sl~owii the same contidence in tlieir 
T:llco~t results as  tlie Prussians and .41nericans do. 

I '  During actual field operations there is no time to spare for experime~its, and these 
must be made in tlie recess or not a t  all. U p  to  date our efforts have been directed 
towards attaining a micronteter value, which will suit all observations and all stations; 
our failure has been probably due, partly to the value being affectetl by temperature, and 
partly, to i ts  want of uniformity a t  different parts of the thread. Variation wit11 teniper- 
ature and \rant d uniformity could bull1 be testcd ~vit l)  a tappet and chronograph I)y 
revolving the n~icro~neter  eye-piece tl~rough go0, and thus malting tlie liorizontal wire 
rerticai, and by then taking star  transits over t1i1: wire at  every 500 di\.isions 01 tllc 
micl-orneter scale." 

In order to  reduce tlie amount of work thrown on the micrometer screw, three 
wires have now been fixed to the sliding Irame, about ~ , o o o  ciivisions apart, and a star 
\\.ill in luture be intersected with that wlre which lies nearest to it. 

T h e  intervals between these wires can be determined very carefully beforehand, and 
its value will of course be independent o[  any irrcyularity in t l ~ e  screw, and \\ . i l l  also be 
less affected by temperature, lor the sliding frame is of brass, the same mater~a l  a s  the 
tube of the telescope, and should therefore expand or contract in the same ratio. The 
micrometer screw being of steel does not do so. 

All effect of error  in the adopted value of the micro~netcr can, a s  lias been pointed 
out in previous reports, be eliminated by carefully choosing the pairs such that  the sums 
of the additive and of the subtractive micrometer correction should be equal, but a s  
Captain Burrard remarks :-' No one who has not had actual experience can realise the 
difficulty of selecting pairs to balance, and the shorter the programme the more tlilfic~~lt 
the task. In  his recently published account of the Survey of South Alrica, Dr. Gill con- 
tends that  it is useless to observe for latitude at  an ordinary station for more than one 
~ ~ i g l l t ,  and recommends a return to the Walker-tlerschcl group system of latitudes. His 
conclusions a r e  unassailable ; but i f  his recommendations be adopted, the dificulty of find- 
ing pairs to balance over only one night's work will be so great, that unless' satislactory 
means be devised of dealing with tlie micrometer value, a return to the sector melliod of 
observing will he our ignominous hut only alter~lative." 
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1=16 
1 = 8  
I = R  
I =8 

1 = 1 2  
1=1u 

I = S  
I =S  
1=8 
I =Y 
I = S  
I = S  
1 = 1 2  
r=S 
1=8 
I =S 
I =t3 
I =8 

Various . 
1=52 

I =5z 

I i 1  I 

1 

.. . 

... 

1 1  
I 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

: 

I 
I 
I 
I 
I 
1 

1 
I 
I 
I 
I 
I 

to 

1  

2 
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DRAWING OFFICE, CALCUTTA. 

work-continued, 

REMARKS. 

(a) shewing publications of I-inch sheets. 
( b )  ,, scales of different surveys. 

Additions and corrections to  date. 

Corrections to boundaries and railways. 

Additions to railways. 

Additions to date. 
Corrections. 

Ditto. 

Ditto. 

Ditto. 
Additions and corrections. 

Ditto ditto. 

Corrections. 

Prepared for the Consulting Engineer tc the 
Government of India. 

Prepared. 

Ditto for Lieutenant D. H. Cameron. 
Coloured for the Famine Commission. 

Ditto for Mr. Irwin. 
Inserted names and heights for the Sanitary 

Comr~~issioner. 

For Surveyor-General's Office. 
For other Deparlmen~s. 

-- #_. 

R 

of 

Number of 
Sheets. -- 

2 

I 

1 

I 

I 
8 

I 

3 

7 
g 
4 

3 

I 

I 

I 

24 
2 
I 

1,997 
yo -- 

2,087 

TITLE. 

INDEX MAPS-concld. 

Index to the Standard Sheets 
of Upper and Lower Burma . 

Index to the Standard Sheets 
of Madras . . . . 

lndex to the Standard Sheets of 
Assam . . . . 

Index to the Standard Sheets of 
Bombay Presidency . . 

P L A N S  O F  CITIES A N D  
CANTONMENTS. 

Simla and Jutogh . . 
Plan ol Mooltan-City . . 
Plan of Nusseerabad Canton- 

ment . . . . . 
Plans of I<ssauli, Subdthu, and 

Ilmballa Cantonments . . 
Plan of the City and Environs 

ofAimere . . . . 
Plan of the City of Calcutta . 
Plan of Quetta Cantonment . 
Plans of Solon, Dagshii and 

Ju~ogh  Cantonments . . 

WORK DONE FOR 
O T H E R  DEPARTMENTS. 

MISCELLANEOUS. 

of Mandalay Station 
M\pard . . . . . 
Ten miles radius map of 

Lansdowne . . . . 
Map of counLry 12  miles around 

Indore . . . . 
Map of PatnP Division (12 sets) 
Map of Upper Burma . . 
Map ol India . . . . 

MAPS, COLOURED, RTC. 

Maps on various scales . . 
D ~ t t o  ditto . . 

TOTAL . 

Slntcment 

Scale, 

In. M. 

1=32 

1=48 

1=48 

1=64 

6=1 
6=1 

6=1 

12=1 

Iz=I 
16=1 
16=1 

24=1 

1=4oolt. 

I = I  

I = I  
1=8 
1=32 
I =96 

... ... 

... 



xvi 

DKt\WIKO OFFICE. CALCUTTA . 

Number 01 
sheets . 

M o p s  exnmined . 

Atlas sheets . . . . . . . . . . . . . . .  . . . . . . .  . . . . . .  Genera lmaps  
Provincial maps . . . . . . . . . . . . . .  
Divisionalmaps . . . . . . . . . . . . . .  
Districtmaps . . . . . . . . ~ . . . . .  . . . . . . . . . . .  Standard maps . . . . . . . . . . . .  PlansofCitiesandCantonments 
AdminislrationReportmaps . . . . . . . . .  . . 
I n d e x m a p s  . . . . . . . . . . . . . . .  . . . . . . . .  Statistical and Extra-Departmental maps . . . . . . . . . . . . .  Miscellaneousmaps 
Originals and  office copies of various maps with additions and corrections in territorial bound- . . . . . . . . . . . .  a r i e s a n d ~ u b l i c \ \ r o r k s  . . . . . . . .  T r a ~ i n g ~ ~ i n t s ' ~ r e ~ a r e d f o r A t l a s r e d u c l i ~ n s  . . . . . .  Tracings of roads. canals a n d  railways from originals supplied by  P W . . . . . . . .  Engraved proofs of Atlas sheets in various stages . . . .  .. of General and Provincial maps. including index charts . . . . . . .  .. of large scale plans . . . .  . of Administration Report maps . . . . . . .  .. of Statistical maps 
Litho . proofs of General and  Provincial maps. including index charts . .. of Atlas sheets and  district maps. transferred from copper-plates . . . .  .. of Statistical a n d  Extra-Departmental maps . . . . .  Photo. proofs of standard and various other maps . . . . . . .  Colouring of maps for various purposes 
Projection and  examinarion of graticules and  plotting of points . . 

T O  . 1 21 114 

N.B.-In addition to the above. many miscellaneous jobs. such a s  supply of geographical da ta  to 
various officials. calculation of areas. computation of graticules for the projection of the sheets of the Indian 
A t l a .  examination of the printed catalo2ues of maps a s  to additions a n d  corrections up to date. eraminatlon 
of the proof sheets of the #' Survey of India Department Notes," a s  to the correct orthography of geographi . 
csl names and  various other minor works have been performed by the Examining Section . 



DRAWING OFFICE, CALCUTTA. 

SECTION 11.-REVENUE DRAWING AND COMPILATION. 

Statement showing the work perfovmed duvr'ng the yeor  1896-97. 
.- 

TITLE. 

STANDARD MAPS. 

PUNJAB. 

Indus Riverain Survey. 

Sheets Nos 18, 33 ,34~35#36,49~ 
50, ST, 52 and 53 . . . 

Sheets Nos. 25, 25, a6, 27, 40. 
41.42. 43. 45, 79, 80, (60 and 
81) and 98 . . . . 

Sheets Nos. 23, 46, 17, 4% 59, 
68andgg  . . . . 

Skeleton ibfapiof the Indus River 
showrng old course. 

Sheets Nos 33, 34, 35. 36.49. 
5 0 , 5 1 , 5 2 a n d 5 3 .  . . 

District Handra. 

SheetNo.12 . . . 
District Peshhwav. 

Sheets Nos  51, 52, 78, 79, 105, 
106, 107 and 134 . . . 

Sheets Nos. 80 and 108 . . 

NORTH-WBSTBRN PRO\~IHCBS 
A N D  OVDH. 

Districts Ndini TAl and Garlrwrfl 

Sheet No. 63 . . 

Diftyicfs  M ~ e r u t  and hfo~tfddbo'd. 

Sheet No. 31 . . . . 

District3 Sahdran N r ,  Mrrmafar- 
nagar anBMeertrt. 

Sheets Nos. 13 and 16 . . 
Sheets Nos. 6, 10, 14, 15 and 19 

Sheet No. 18 . . . . 

Districts Allgarh, M t ~ t t r a  and 
Agra. 

Sheets Nos. 23, 35 and 38 . 
Sheets Nos. 24. 25 and 37 . 

REMARKS. 

Proofs passed; press order given. 

Fair maps corrected fnr re-photography. Praols 
pa'ssed ; rress order given. 

Fair maps corrected and sent to press for re- 
photography; proofs sent out to local officials 
lor correction9 up to date. 

Proofs passed ; press order given. 

Fair maps corrected lor reduction to half scale. 

Compiled from the old sheets with additions from 
tracings received from the district officials. 
Drawing and typing in progress. 

Partly traced from the old sheets and partl added 
lrom 4-inch and n-inch tracings received ;om the 
district officials. 

Proofs paesed ; press order given. 

Under publication. 

Fair maps corrected and proofs returned to press 
lor correction. 

Falr maps corrected, proofs sent out to local 
officials for corrections up to date. 

Falr maps being corrected. 

Falr maps corrected, proofs sent out to the district 
officers lor corrections up to date. 

Fair maps corrected and sent to press, and prwA 
under correclion. 

R 1 

scale. 

In. M. 

I = I  

I=I  

I = I  

!=I 

2=1 

I = I  

I = I  

I = I  

I = I  

I = I  

1 x 1  

Z = I  

I= I  

,=I 

Number ol  
Sheets. 

-- 

l o  

13 

7 

g 

2 

8 

2 

I 

I 

2 

5 

4 

3 

12  



DRAWING OFFICE, CALCUTTA. 

ditto. 

ditto. 

work-continued. 

REMARKS. 

Fair maps corrected, proofs returned to press lor 
correction. 

Fair ma corrected, proof sent out to the district 
otlicer for correction up to date. 

Ditto 

Ditto 

Fair maps corrected, proofs sent out to the district 
officer lor correction up to date. 

Additions and corrections made to boundaries. 
roads, etc. 

Ditto ditto. 

Ditto 

Ditto ditto. 

Printed map touched up. corrected and wnt to 
press for reproduction. 

Additions and corrections made lo roads and 
boundaries. 

_ _ -_ - 

Stalcmcnt o/ 

ditto. 

Number of 
Sheets. 

a 

I 

3 

8 

30 

12 

9 

I I 

10 

I 

9 

- 

TITLE. 

STANDARD MAPS-contd. 

KORTH-WESTERN PROVINCES 
AND O V D H - C O I ~ ~ .  

Districts raunpur ,  Benares 
and Mirsdpitr. 

Sheets NOS 168 and 171 . . 
Sheet No. 169 . . . . 
Districts Ghdslpur, Benares and 

Mirmdpuv. 

Sheets Nos. 195, 196 and 191 . 

Districts Basti, GorakI~pur and 
Ghdsipur. 

Sheets Nos. 188, 189, 203, 205, 
208, log, zzo and 221 . . 

Portion of the Ndini,T61 (Ku-  
mdun Bhibar) Dcstrict. 

N E .  S. E.. 
Sheets Nos. 46 k4 ; 7 , 

6, N S . .  N.E.. S. W. 
1 ~ 3 ~ 4 '  J ' 1,a-3 .4 '  

S . E . : 6 4  ,E- . %. - 
1.3, 4 I, a, 3, 4 ' a ' N. W. 
zjo s; and a51 -. 

1, 2, 3, 4 ' 
S. w . ~  s. E. -.- 

1,2 ,3 .4 '  1$3  ' ' ' 

District Pilibhit. 

Sheets Nos. I to 12 . . 
District Agra. 

Sheets Nos. I to 9 . . . 
District Buddun. 

Sheets Nos. 33, 34.50. 51, ~ 2 ~ 6 7 .  
68.49, 70,84 and 85 . . 

Districts hfusaffornagar, Meerut 
and Bulandshahr. 

Sheets Nos. 5, 6, 7, 8, 17, 18, 19, 
30, 31 and 3a . . . 

O U D H .  

SheetNo.136 . , 

Sheets Nos. 122, 123, 136, 137. 
1 ~ 8 . 1 ~ 9 . 1 ~ o , r g 1 a n d 1 ~ a  . 

Scale. 

In. M. 

I=I 

I= I  

I = I  

1=1 

4=1 

I = I  

#= I  

I=I  

I = I  

1x1 

I = I  



DRAWING OFFICE, CALCUTTA. 

ditto. 

di~to. 

ditto. 

work-continued. 

REMARKS. 

Drawn lor reduction to scale I-inch to a mile 
(and edition). Proof of the former sent to press 
for correction and of the latter in hand. 

Proof passed ; press order given. 

Additions and corrections made to roads and 
boundaries. 

Ditto 

Ditto 

Ditto 

Proofs examined and corrected up to date. 
Proof passed ; press order given. 

Proofs passed ; press order given. 

Proofs examined and sent to press lor correction. 

Fair maps corrected and sent to press for redue. 
tion by photography to scale  inch=^ mile for 
replenishing stock. 

Fair maps examined with field sections, corrected 
and sent to press for reduction by photography 
to scale I- inch=^ mile. 

Additions and corrections made to roads and 
boundaries. 

Prods passed ; press order given. 
Proofs sent to oficials for correction. 

TITLE. 

STANDARD MAPS-Contd. 

BENGAL. 

District Darjeeling (including 
British portion of Sikkim). 

Sheets Nos. 269 and 270 . 

Districts Davjceling and Yalpdi-  
gurl .  

Sheet No. 294 . . . . 

District Hoogkly. 

Sheets Nos. 4, 6 and 8 . . 

Districl Dindjpjpav. 

S h e e t s N o s . g , ~ o , r ~ , ~ z a n d r g .  

Distvict Malda. 

Sheets Nos. I to R . . 
District Rhjslarlhl. 

Sheets Nos. 2, 3 , s  and 6 . 

District Mynaensingh. 

Sheets Nos. 347,348 and 389 . 
Sheet No. 391 . . . 

BOMBAY. 

Sheets Nos. 161, 166, 243, 302, 
327,329 and 337 . . . 

Sheets Nos. 164, 183, 192. 101 
and 301 . . . . 

Sheets Nos, rgg, ao6.231 and 232 
(in q sections each) . . 

Sheets Nos. 328,349,350 and 351 
(in 4 sections each) . . 

Sheets Nos. 208. 209, 210, 243 
and a44 . . . . 

LOWER BURMA. 

Slieets Nos. 181, 182, 184, 291 
and284 . . . . 

Sheet No. 179 . . . . 
- 

Statement 

scale. 

-- 

In. M. 

z=I 

'=I 

I = I  

I = l  

I=I 

I = l  

I= I  
I= I  

2 = I  

2=1 

l = l  

I=I  
l = I  

of 

N ~ ~ ~ ~ ~ o f  

8 

1 

3 

5 

8 

4 

3 
I 

7 

5 

16 

16 

g 

5 
1 



DRAWlNG OFFICE, CALCUTTA. 

work-continued. 
.. . 

- 

REMARKS. 

Proofs passed ; press order given. 
Fair maps corrected and sent to press for redue. 

tion to scale I-inch= I mile. 

Fair maps exa'mined with 16411th plans, corrected 
and sent to press for reduction to I-inch scale. 

Compiled from 16-inch plans ; drawing and typing 
in progress. 

Proofs passed ; press order given. 
Proofs examined and returned to press (or corm 

rection. 

Proofs under examination. 

Proofs passed ; press order given. 

Printed maps touched up, corrected and sent ta 
press for reproduction. 

Proofs passed ; press order given. 

Ditto ditto. 

Additions and corrections made to roads and 
boundaries. 

Printed maps touched up, corrected and sent lo 
press for reproduction ; proofs passed ; press 
order,given. 

Ditto ditto. 

Ditto ditto. 

of 

Number of 
Sheets. 

20 

14 

I 
a 

6 

la  

a 

a 

6 

2 

4 

I 

TITLE. 

S T A N D A R D  MAPS-concld. 

LOWER BURMA-contd. 

Districts Anrhsrst and Thatha. 

Sheets Nos. 420, 425.426, 427, 
428 and 479 . . 

Sheet No. 374 (in 4 sections) . 
Sheets Nos. 421, 4220 3711 3i6 

and 377 (in 4 sect~ons each) . 
District Tauoy. 

Sheets Nos. 486, 487, 488 and 
489 . . . . . 

UPPER BURMA. 

District Minbu. 

Sheet No. 126 . , . . 
Sheets Nos. 128 and 129 . 
Sheets Nos, 89, go, 127, 130, 174 

and 175 . . . . 
PARGANA MAPS. 

BENOAL. 
District Gay.'. 

Sheets Nos. 3, 8, 13, 14, 15, 16, 
17, 18, 1g,21, 22 and 23 . 

District Mo~rghy r. 

Sheets Nor. 7 and 14 . . 
District Shihdbid.  

Sheets NOS. 15 and 14 . . 

District Sdran. 

Sheets Nos. 15 and 19 . . 

District Purnea. 

SheeteNos. X I ,  12, 14,15, 17 and 
18 . . . . 

District Beckergunge. 

hlain C i r c u i ~  Nos. 7 and 8 

District Mdnbhim. 

Main Circuits Nos. 5 ,  (6, 7 and 
10),9and 14. . . 

Dirtricl Mymrnsingh. 

hlnin Circuits Nos. (17 and 13) 

Stnlement 

-- 
In. M.  

I = I  
2=1 

~ = r  

2=1 

I = I  
I = I  

I = I  

I = I  

I = I  

I = I  

I = I  

. I ~ I  

. I = I  

. I = I  

. I = I  



DRAWING OFFICE, CALCUTTA. 

Statement of wovk-continued. 

TITLE. 

p A R G A N A  MAPS-corrcld. 

BENGAL-c0nCld. 
Distvict Dacca. 

~ a i n  Circuits Nos. 7 and 8 . 

District Nadid. 

Sheet No. g . . . 

Number 01 
Sheets. 

-- 

2 

I 

4 

8 

7 

scale. 

In. M. 

I = I  

I  = 1  

REMARKS. 

Printed maps touched up, corrected and  sent to 
press for reproduction; proofs passed ; press 
order given. 

Ditto ditto. 
Additions and  corrections made to roads, bound- 

aries, etc. 

Ditto ditto. 

Ditto dirlo. 

Sheets Nos. I ,  2 ,  4 and  6 

District Bogrd. 

Sheets Nos, I to 8 . . . 
Distvicl Khulnd. 

Sheets Nos. I to 7 . . . 

Distvicl 24-Par'gands. 

Dihi Panchlnograrn. 

I = I  

1 = 1  

I = I  

Printed maps touched up, corrected and sent to  
press for reproduction ; proofs passed ; press 
order given. 

ra 

I 

A 

I 
I 

6 
I 

Grand division 6, Sub-division Q 
1st. Q 2nd . . . 

Grand division 6, Sub-division 

Corrected to dale from tracings received from the 
district officials. 

Correcled to date ; proofs passed ; press order 
given. 

Additions and corrections made to roads, bound- 
aries, etc. 

Corrected ; proofs pasled ; press order given. 
Examined and sent to press for reduct~on to half 

scale. 

Proofs passed ; press order given. 
Ditto ditto. 

M. Sec. I . . . . 
Grand division 6, Sub-division A 

C ~ N T R A L  PROVINCES.  

District Chhind~odrd. 

Sheets Nos. I to 12 . . . 
ASSAM. 

District Sibsdgnr. 

Sheet No. 6 . . . . 
D I S T R I C T  MAPS. 

PUNJAB. 

J h a n g .  . . . . 
Hisser . . . . 
Sidlkot (siteleton) . . . 

NORTH-WESTERN PROVINCIS 
A N D  O U D H .  

Garhw4l . . . . . 
Bahraicll. . . . . 

I = I  

I = I  

1 = 2  

1 = 4  
I = 2  

1-1 

1 = 4  



DRAWING OFFICE, CALCUTTA. 

Stntement of work-continued. 
- - 

TITLE. Number of ( Sca'o' I Sheets, I Ra.\ranxs. 

DISTRICT M APS-concld. I i n b ' . l  1 
Proofs passed ; press order iven. 
Additions and corrctions ma% to boundaries and 

interior details from the 16.inch scale tracings 
received from the Settlement Officer. 

Nagpur and Wardhd . 
S a u g o r .  . . . 

PLANS O F  CITIES A N D  
CANTONMENTS.  

Proof passed ; press order given. 
Pair map corrected and sent to press for repro- 

duction. 
~ u b l i  . . . 
Bareilly (shewing the ~ r i t i s h  

position and the Military 
operations in 1857-58) . . Drawn; proof passed, press order given on 

2-inch scale. 
Corrected to date and sent to press for reproduc- 

tion. 
Proofs passed and sent to press for correction. 
Proof passed and press order given. 

Calcutta . . . . . 1 
Calcutta . . . . . 

H L 
Calcutta A; -. - . 

2,3 4 , 5 , 6 ' 1 , 2 , 3 , 4 '  
M -. N . 

a, I O , I Z ,  15 ' I ,  8 and I I to ao ' 
0 0 

1 ,  2, 3, 13 to 16 ; = ' 
- -. R . L a n d -  . 3 t o 2 2  ' 11. 15 23 

Moulrnein Town (in 69 sheets) . 
Ditto ditto 

Reprints ordered. 
Proofs passed ; press order given. 
Fair maps corrected and sent to press for repro. 

duction. 
Redrawn ; sent to press for reproduction. 

I =so feel 
I =50 feel 

ditto 

Cantonrnei~t of Moulrnein . 1=200 feet I I 
ItIISCELLANEOUS MAPS. 1 

Proofs passed ; press order given. 
Drawn ; sent to ysq for reproduction,; proof 

passed ; press or er given. 

Calcutta and Suburbs 
sections) . . . 

Calcutta, country 15 miles 

TRlANGULATION CHARTS. I 
Proofs passed ; press order given. 

Fair mapscorrected and sent to press for reduction 
to &inch scale. 

Hall  degree sheets. Nos. I ,  7, 8 
and g (in 2 sections each) of 
Gujarat Surve . . . 

Degree sheets, 40s.  ro and 14 
(in 8 ~ections each) ditto . 

I N D E X  MAPS. I 

I=, 

I = I  

For Administration Report Various. 
Oilto ditto . 1 ditto 

Drawn end sent to press. 
Corrected to 1897 and sent to press 

TRACISGS (ON CLOTH).  

Tracings or Sheets . . , 1 ,, T h w  plans and tracings have bee11 prepared lor 
Government officials and other departments. Village plans . . . .I 

MAPS COLOURED. I I I 
Maps on various scales . . I ... 1 140 For office use. 

Ditto ditto . . I ... 1 I 1,161 Colouring examined lor stock in M. R. I. 0. 
- .- 

-- 



DRAWING OFFICE, CALCUTTA. 

Statement of work--concluded. 

Computations examined. 
District Tippera, Season 1890-91. 

,, Chittagong ,, 1888-89. 
,, Kyauks.5 ,, 1889-90. 
,, Ja l~ i igu r i  ,, 1889-90. 
,, Sibsdgar ,, I 889-90. 
,, Akyab ,, 1884-85. 
,, Balasore ,, 1893-94. 
,, Bhanddra ,, 1889-90, 
, Rdipur ,, 1893-94. 
, Narsinghpur ,, 1886-88. 
,, Henzada ,, 1889-90. 

Traverse data, etc., supplied. 
District Sagaing, along Lower Chindwin, (18 pages) . 

,, Mandalay, along unsurveyed portion 
(36 pages) . . . . . . 

,, Kheri, along Nepdl Territory, (7 pages) . 
,, Pilibhit, along Nepdl Territory . . . 
,, Basti,along District Gorakhpur. (23 pages). 
,, Tippera along Bay of Bengal with charts 

(12 pages) . . . . . . 
Eastern Boundary of Dakhin Shdhbdzpur (8 pages) . 
Backergungt: villages (40 pages) . , . . 
Village Traverses (72 pages) . . . 
Triangulation data of District Ndsik . . . 

,, ,, Buxa Cantonment . . 
1, ,, District Seoni . . . 

Field Area Statements of District Minbu (21 pages) . 
,I ,I District Prome (14 pages) . 
I ,  )I District Amherst (102 pages) 
1, P I  District Akyab (248 pages) 
I, 11 District Puri (23 pages) . 

Values and description of all G. T. S. Stations in 
District Nadid (10 pages) . . . . 

Calculated latitudes and longitudes of Revenue Survey 
points in Districts Akyab, Jalpdiguri, Bhandara, 
Seoni and Bhurtpore State. Prepared a scale of 
contours 25 feet apart on 4-inches to the mile for 
Captain Hodgson. Calculated two tables for reduc- 
ing slopes to horizontal values. Calculated areas 
by Tahsils and Pargands of standard sheets Nos. 6, 
13, 16, 31, 38, 169, 171 and 209, North-Western 
Provinces ; sheets Nos 294 and 337, Bengal ; sheets 
NOS. 164, 166, 206, 327, 347, 349 and351, Bombay; 
and sheet No. 319 Punjab. Calculated the area of 
the City and Environs of DhBrwdr and revised 
the area of District Hoshidrpur by summation 
of villages. Adjusted the areas of Districts 
Cuttack and Balasore according to revised bound- 
aries. Plotted Kdla Chitta Pahdr, District 
Rttwalpindi, on 4-inch scale. Prepared and sub- 
mitted a report on the character, scale and date 
of survey of all the districts in the Lower Prov- 
inces of the Hengal Presidency since the com- 
mencement of Revenue Survey Operations in 1830 

To  0. C. No. 3 Party. 

Ditto ditto. 
To  0. C. No, 2 Party. 

Ditto Ditto. 
T o  0. C. No. 8 Party. 

T o  0. C. Nodkhlli Detachment. 
Ditto ditto. 

To  Collector. 
To  public officers. 
ToSu erintendent, Bombay Reve- 

nue Eurvey. 
To Executive Engineer, Military 

Works Division. 
To Superintendent, Forest Sur- 

veys. 
To  Superintendent, Land Recortls 

and Agriculture. 
To Deputy Commissioner. 

Ditto ditto. 
Ditto ditto. 

To Settlement Officer. 

To Collector. 



xxiv 

Trnverse dota, etc., supplied-concld 
for the Bengal Government. Prepared a state- 
ment showing area, cost and season of cadastral 
survey of the districts in North-Western Provinces 
from 1872-73 for the Board of Revenue, North- 
Western Provinces. Computation and plotting of a 
group of Murshiddbdd villages for preparation ol 
a congregated 4-inch village map for the Collector. 
Inserted traverse stations on the 16-inch cadastral 
maps of District Garhwdl with extracts from tra- 
verse volumes for relaying of boundaries for the 
Deputy Commissioner. Calculated the area of the 
estates of the hlahdrdjd of Benares by summation 
of villages. Supplied the Officer in Charge, No. 2 
Party, with the numbers of villages of the old 4-inch 
survey of Districts Gonda and Bahraich. Prepared 
statements for the General Report, checked annual 
statements received from executives, and did a 
large amount of miscellaneous wotk. 



DRAWING OFFICE, CALCUTTA. 

State of publication of C a d ~ s t r a l  Maps on the 30th September 1897. 
--- - -  - - -. - - -- - - . 

1 N U M B E R  OF SHEETS. 1 

DISTRICTS. 

North-Western Provinces. 
Agra . . . . 
Azamgath . . a .  

Ballia . . . a .  

BInda . . . . .  
Basti . . . . 
Renares . . . .  
Bijnor . m . 
Dehra ~ d n  . . .  
Pyzabid . . .  
Garhrdl , . . 
C h i l l  ur . . .  
~ o r a d p u r  . , . . 
Hamlrpur . . . .  fazr . . 

umdua ( ~ h ~ i a r  . 
Mor6d6b6d and #ark . 
M u t t r a .  . . . .  
Mirzlpur . 
RdmpurEstate . .  
T a r b ~ .  . 

TOTALI . 
Burma. 

Akyab . 
Amherst . . .  
Bauein . 
~ianthanaddy and Pogu . .  . . . .  Henzada 
Katha . . . . . . .  
Kyauksh . . . . .  Mandalay 
Meiktila . 
Mer u i  . 
Wn%u : : . . .  . Prome 
Rangoonkown' and Index . . . . .  Sagaing 
Tavoy . . .  
Tharrawaddy . . .  
Thatan . 
Thbngwa . 

TOTALS , 

Benpol a n d  Orissa. 
Backergunge . . . . . . .  
Cutlack Town . . . .  
Muzafiarpur . . .  . . .  ~ a t n l a n d ~ a ~ i  . .  Purl (Khnrda Estate) 
Shlhibbd . . 

TOTALS . 
Assam. 

Cachar . . . . . . . .  . . . .  Darrang 
KAmr6p. . . Lekhimpur 
Nowgong . 
Sibslgar . 
Sylhet 
~ y l h e t  ( ~ k n t i a i  : : : 

TOTALS , 

Central Prooinrsr. 
R i i p u r .  . . . .  

TOTALS , 

GRAND TOTALS . 

PROVINCSS. 

North-West Provinces . . 
Burma . . . . .  
Dengal . . . . .  
A l u m  . . . . .  

TOTALS . 

-- -. I-- 
- .. 

NUMBOR OP SHORTS. I 

RRYARKS. 

(a) These figures are 
liable to altera- 
tion until publi- 
cation has been 
completed. 

Exclusive01 I  sheets 
or l'hatbn (Munici- 
pality) reprinted. 

Published by order 
01 the Board of 
Revenue. Lower 
Provinces. 

Exclusive o f3  sheets 
reprinted. 

E~c lu r i ve  of 6 sheets 
repr~nted. 

Examined and 
rendered suit,ble 
lor 

graphy. 

1.710 
18014 

137 
159 

5,030 

Abstract of work performed &ring 1896-97. 
-- 

TlW up to 
3otl(Septnm- 

---- her 1897. 

2,942 
930 

, 1.601 
3.317 
5.57l 
1.052 

31 
70 1 

14 
,9.100 
4,021 
8,615 
2,926 
3,583 
1,661 

332 
4 023 
1:658 
3,794 
1,356 

861 
- 1 P - 7  

69,090 

2.785 
3.664 
3,437 
4,601 
1,391 

56(a) 
801 
78 1 

10861(a) 
1,071 
1,447(0) 

847 
20 

2 ,  
763 

1,363 
l,moo(a) 
3,:49 ------- 

31.123 ------- 
261(a) 
86 
I 

3,054 
4,565 
4,924 ------- 

12,891 ------- 
!oI(~) 

1,074 
2,218 

346 
1,277 
1,050 

213 
65 1 ------ 

8,020 ------ 
43 

43 ------- 
111,167 

,MAW 

U p  to 30th 
September 

1896. 

2.942 
930 

1.60' 
3,317 
5,571 
2,051 

31 
701 

I 4  
9,100 
4,021 
8,615 
2,916 
3,583 
1.661 

332 
4,023 
1,65B 
31794 
1,356 

862 

59,090 

2,785 
3,664 
3,437 
4,601 
1,391 

801 
781 
722 

1,071 
1,384 

847 
20 

2,286 
763 

1,363 
1,048 
39749 

30,713 

86 

3,051 
4.565 
4,914 

11.630 

1,074 
2,218 

346 
1,277 
2,050 

113 
651 

7.829 

43 

43 

110,305 

U p  t o  30th 
September 

1896. 

2.942 
930 

1,601 
3.317 
5.571 
2,052 

3' 
70 1 

14 
1,155 
4.02 I 
8,615 
2.926 
3,583 
1.661 

332 
4 02 
1:658 
5794 
1,356 

862 

5212*5 
, 

2.785 
3.664 
3,437 
4,601 
1.391 ... 

Sol 
70 1 
721 

1,071 
714 

1,487 
763 

1.363 
497 

3,749 

28,703 

... 
86 
I 

3,054 
4,565 
4,914 

11,630 

... 
1.074 
1,210 

346 
1J;7 
2.042 

168 
65 1 

7.768 

43 

101.389 

~ C R I V B D .  

AMed 

,"$h , 
moOths. 

... . ... ... ... ... ... .... 
a*.  ... 
... ... ... ... 
... ... -- ... ... 
... 

- 1 - .  

... ... 

..a ... ... 
56 ... ... 

1.139 ... 
63 ... ... ... ... ... 
19 ... 

1,410 

a61 ... ... ... ... 
261 

191 ... ... ... ... ... ... ... 
191 

... 

... 
1,861 

e;;;i'.",;n~r 
Zincognphy. 

715 
690 
11s 
41 

1,581 

MAPS 

B k ~ ~ ~ ~ ~ , " r  ,, ce 
part llmonths. 

... ... ... ... ... ... ... ... ... 
2,906 ... ... ... ... ... ... ,.. ... ... ... 
.,. 
1,906 

... ... ... 
.,a ... 
.., ... ... 

"7 ... 
723 ... ... 
127 ... ... 
609 ... 

1,206 

26 I ... ... ... ... ... 
a61 

110 ... ... ... ... ... ... ... 
120 

... 

... 
5,493 

Coloured and 
subrequcnt~y 

examined. 

... ... ... ... 

... 

Prmf  sheets exa- 
minsd previous 
t o  p ras  order. 

3,177 
In049 

270 
141 

S~737 

R ~ M A R K ~ .  

Scale 3a-inches=1 Mils. 
00. 16 ,. -I ,. 
DO 16 ,, -I ,. 
Do. 16 ,, =-I .. 

PUBLISHED. 

Total ta 30th 
Soplember I 

1897. 
-- 

2,942 
9.30 

1,601 
3.317 
5,571 
2.052 

31 
701 

14 
5.161 
4.021 
8,615 
2,926 
3,583 
I,MI 

332 
4,023 
1.658 
3.794 
1,356 

862 --- 
55.151 -- 
2.785 
3,664 
3,437 

... 
801 
781 

;;:$ 
1,447 

847 
20 

1,714 
763 

1,363 
',lo6 
3,749 -- 

30,909 --- 
261 ( b )  

86 
I 

3,054 
4.565 
4,924 -- 

11,891 --- 
110 

1,074 
2.210 

346 
1.277 
2,042 

169 
651 --- 

7,888 -- 
43 

43 

Romaining 
to be 

published. 

... ... ... ... 

... ... ... ... ... 
3,939 

... 

... ... 

.., ... ... ... ... ... ... 
3839 

... ... ... ... ... 
56 ... ... 

492 ... 
... ... ... 
572 ... ... 
gq ... - 

1.214 

... ... 

... 

... ... 

... - 

... 

...7' 
8 ... ... 
8 

45 ... 
1.12 -- 
... 
... 

106.891 5,185 



DRAWING OFFICE, CALCUTTA. 

SECTON 1V.-BENGAL PROVINCIAL. 

Sfatemen! showing progress of 2-inch m a p t i n g  during 1896-97. 



ENGRAVING OFFICE. CALCUTTA. 

Statement 

T I T L ~  ow MAP. 

Atlas of Ina'io. 

Scale I inch = 4  miles. 

~ u a r t e r  sheets, new, completed . 
Ditto in progress 

Additions and corrections to pub. 
lished quarter sheets . . 

Ditto ditto full sheets 

New quarter sheets projected, 
etc. . . . .  

General Maps. 

On various scales . . 

Provincial Maps. 

O n  scale I inch=16 miles and 
32 m11es . . . .  

On various scales for Adminis- 
tration Reports . . .  

District Mots.  

On various scales lor Adminis- 
tration reports . . 

Index maps . . . .  
Plans . . . . .  
Charts . . . . .  
Miscellaneous subjects . 

shaming the 

Number 
of 

plates. 

6 

. 50 

93 

19 

35 

5 

27 

2 

37 

3 

4 

3 

65 

work performed during the yeor 1896-~7. 

TOTAL . 

Outline 
square 
inches. 

8 

878 

777 

131 

... 

. . . . . . . . . .  Impressions taken 20,240 . . . . . . . . . . .  Proofs pulled 493 . . . . . . . . . .  Transfers pulled 51 7 

TOTAL . Ir,aSo - 
STBBL FACIUO. 

. . . . . . .  Double elephant plates, rtsel raced 19 . . . . . .  Ditto .. removed 14 . . . . . . .  Quarter sheets .. faced 104 . . . . . .  .. D ~ t t o  removed 40 
?discellaneoun plater ,, faced . . . . . .  a6 

Ditto .. removed . . . . . a  18 

TOTAL 221 

Number 
01 

letters cut. 
-%-- 

2,860 

69,571 

71,047 

18,293 

2,802 

Hills. ~ n d ,  
lake#, 

inches. 

54 

506 

206 

a91 

... 

- -. 

- 

REMARKS. 

... 

260 

..a 

233 

... 
33 

5 

... 

1~588 

104 

1,076 

... 

W) ( 3384 

COPPBR-PLATE PRINTIRO. 

19,062 

36,924 

680 

3060210 
- 

325 

... 
45 

33 

7 

--- 

248657 

1,571 

949 

5800 

51,994 



PHOTOGRAPHIC AND LITHOG'RAPHIC OFFICE, CALCUTTA. 
Ex t r ac t  from the Narrative Report of MR. T. A. POPE, Assrstant Sufveyor-General, 

Seasotz 1896-97. 

OuTTuRN.-The outturn of work for the year is somewhat over the average of the 
past few years. A considerably larger number of subjects was dealt with than usual, 
.The actual amount of work done by the presses, as measured by the number of pulls, is 
practically the same as last year, though the final number of printed copies is less. Full 
details of the outturn in each se:tion will be found in the appended statements. 

ORIGINAL S u e j ~ c ~ s . - T h e  number of original subjects received for reproduction and 
either completed or partially so during the year was 7,880, or 860 more than in the pre- 
vious year. This number is considerably in excess of any year in the past. The increase 
is entirely under the head of departmental and cadastral maps, the number of subjects 
received from other departments showing a decrease as  compared with last year, though 
well up to the average. The number of subjects lithographed was 612, of which 56 were 
departmental and 556 extra-departmental, against 46 departmental and 536 extra-depart- 
mental last year. The remaining 7,268 were either reproduced by various photographic 
processes or zincographed, and include 993 departmental, 5,634 cadastral, and 641 extra- 
departmental. The actual number of maps, etc., received during the year was 7r496, of 
which 930 were departmental, 5,666 cadastral, and goo extra-departmental. The number 
completed in all respects was 7,361, of which 609 were departmental, 5,518 cadastral, 
and I ,234 extra-departmental. 

LITHOGRAPHIC DRAWING SECTION.-This section remained under the charge of 
MI.. S .  MI. Coard, of the Engraving Office, until the 31st March 1897, when he was relieved 
by Mr. K. Fogarty, who arrived from England under an agreement with the Secretary of 
State to assume the post of Head Assistant, Litho Branch. Mr. Fogarty rapidly mastered 
the rather complicated details of the work of his branch, for which his previous 
training and experience have specially fitted him. He is in every respect well qualified 
for the post, and has shown tact and judgment in his management of the staffiof native 
draftsmen and others under his supervision. The total number of new drawings, or addi- 
tions, etc., made to maps on stone during the year was 515, of which 26 were depart- 
mental and 489 extra.departmenta1. 

LITHOGRAPHIC PRINTING S ~ c ~ l o N . - T h e  number of subjects printed from stone 
was 612, o r  1x8 more than last year;  of these, 56 were departmental and 556 extra- 
departmental, against 38 departmental and 458 extra-departmental last year. The number 
of pulls from stone was 572,719, of wh~ch 45,505 were departmental and 5a7,214 extra- 
departmental, while the number of copies was 555,525, of which 45,120 were departmental 
and 510,405 extra-departmental. Sergeant Vandyke, R.E., held charge of the section, 
under Mr. Fogarty's supervision, throughout the year, and has cot~tinued to show himself 
a very steady and efficient assistant. 

ZINC PRINTING SECTION (Normal).-The uumber of zinc plates printed during the 
year was 1,104, of which 509 were departmental and 595 extra-departmental. The number 
of pulls was 148,003, of which 87,818 were departmental and 60,185 extra-departmental, 
and of complete copies 175,254, of which R4,957 were departmental and 90,297 extra- 
departmental. The figures for last year were, number of plates printed 1,140 (355 
departmental, 785 extra-departmental) ; number of pulls 17R,g1g (76,445 departmental, 
102,474 pxtra-departmental); number of completed copies a4g,171 (74,071 departmental, 
I 75,100 extra-departmental). Mr. E. A. LeFranc continued in charge of the section a ~ d  
managed the work ver efficiently. 

Z INC PRINTING ~ E C T I O N  (Cadastral)-Durin the year, plates of cadastral maps of 
the Bengal, North-Western Provinces, Assam and Burma surveys were printed ofi to the 
number of 5,645, th t  number ol pulls being 133,223, and of copies of complete villages, 
1aa!293. Last year. 4,921 plates were printed, the pulls being 1a1,584, and complete 
coples I I 1,430. The figures show a large increase of work during the year under report. 
Mr. J.  B. Mackenzie held charge throughout the year and gave entire satisfaction. 

TYPE P R I N T I N G   SECTION.-^^^ work in this section shows a decrease during the 
year, owing to  the smaller demands from the head-quarters offices and field parties for 
departmental forms, the printing of which forms the greater part of the work of the press. 
TCere was a large outturn in the preceding year, ml~ich supplied all requirements in 
advance lor some time. The number of pages or items set up was roIo54, or 1,861 less 
than last year;  the number of pulls was 931,543 (340,014 less than last ear), and of 
copies 539,664 (139,131 less than last year)  Mr. DePyvah, the Head Type hrinter, con- 
tinued to perform his duties to my satisfaction. 

NEGATIVE SECTION.-The number of negatives taken during the year was 6,272, or 
316 more than in the previous year. Of these, 1,375 were of departmental maps, etc., 
4,056 cadastral, maps, and 841 extra-departmental subjects. Last year the figures were, 
968 departmental, 3,696 cadastral, and 1,392 extra-departmental, or a total of 5,956. No 
alteration was made in the processes employed, and there is nothing special to record? 
Mr. H. Haward, Head Assistant, Photographic Branch, was in charge of the section 
throughout the year, and managed it tr, my entire satisfaction. Arrangements were made 
at the close of the year to increase the supervising power and responsibility exercised by 
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Mr. Haward, by placing all the photographic sections under him, so as to assimilate his 
status in the office t o  that of the Head Assistant, Litho Branch. The  effect  of this 
change will be reported on next year. 

PHOTO-TRANSFER P R I N T I N G  S E ~ ~ 1 0 ~ . - T h e r e  is a slight falling off in the number 
of photo-transfer prints made during the year, which was 5,794, against 5,860 last year. 
Of these ,  1,191 were departmenlal, 3,971 cadastral, and 632 extra-departmental. Last 
vear the figures were, 1,020 departmental, 3,696 cadastral, and 1,144 extra-departmental. 
Mr. Harrold continued in charge and performed his duties efficiently. No changes were 
found necessary in the processes employed. 

SILVER F'RINTING  SECTION.-^^ this section, 3,267 cyanotype or blue prints were 
made during the year, being 725 in excess of last year. The  number of silver prints was 
527, or 173 less than last year. Mr. C. J.  Meade continued in charge of the section. 

HELIOCRAVURE SECTION.-There is again a large increase of printing work to be 
recorded in this section, though the number of plates photo-etched was slightly less 
than in the previous year, v i ~ . ,  I ~ I ,  a s  against 144, The number of prints made in 
the copperplate machine and presses mas 7a,a46, or 15,858 in excess of last y e a r , - a r e s n l t  
only attained by keeping the printing staff working at  high pressure throughout the year. 
The number of hand-engraved plates photo-electrotyped was thirteen, or four less than 
last year. 

The Enamcline Process.-It is believed that the strain on the copperplate presses 
will be relieved to some extent by the introduction of the " Enameline " half-tone photo- 
block process, to which reference was made in the Annual Report for 1894-95. Mr. 
Turner, Photo-engraver, has spent considerable time during the latter part of the year 
in experimenting upon this process, with results which warrant the belief that, for the 
less fine kinds of works, it will answer as well as  the photogravure process, while 
it has the great advantage that the blocks can be printed easily and with great speed in 
the type machine. The  following is a description of the process as it has been worked 
out by Mr. Turner. 

The Ncfativc.-A reversed negative is required, and it must be taken through a 
ruled glass screen, as  described for other photo-block processes in previous annual 
reports. Wet collodion plates have been used hitherto and have proved quite satisfactory, 
but trials made on llford special process plates show that these are more suitable and 
convenient, and a supply of them has been indented for. The quality of the finished 
block depends almost entirely on the quality of the negative, and this is regulated by the 
distance of the screen from the sensitive plate, the size and shape of the stop used in the 
lens, the quality of the light and the nature of the subject under reproduction. Given a 
suitable negative the other stages of the process present but litlle difficulty. For half- 
tone subjects the negative should have good contrasts and be dense in the high lights, but 
not sufficiently so to block up the grain of the ruled screen. 

The Copperplate.-Electro-deposited copper has been u9ed up to  the present, and 
has proved useful and convenient for the purposes for which we have so far used the 
process. If it should come into more extended use in the future, a s  is now certain, the 
ordinary commercial copperplates, as  used in Europe, would in some respects be more 
suitable. With improved arrangements for cutting and mounting the plate a much 
thicker plate than has been used would be an advantage. T o  prepare the plate for 
coating, it must first be thoroughly cleaned by rubbing it with a mixture of chalk made 
into a paste with equal parts of liquor ammonia and water, applied with a pad of cotton 
wool. It is then washed well under a stream of water and flooded with a dilute solution 
of nitric acid (about I in 40) and again washed. It is now, while still wet, ready for 
coating with the sensitizing solution, which is made up a s  follows :- 

Fishglue(Lepage'sclarified) . . , . ~ f o u n c e s .  
Isinglass . . . . . . . .  20 grains. 
Bichromate of ammonia . . .  I ao ,. 
Water . . . . . .  4 ounces. 

The bichromate is first dissolved in the water, and the isinglass added;  this, after a 
few minute's soaking, is dissolved by the application of a gentle beat. The fish glue is next 
added, and the whole brought into solution by stirring with a glass rod. It is then filtered 
through four thicknesses of muslin and is ready for use. The  solution will keep for a 
considerable time and seems to improve somewhat after a few days'standing. Mr. Turner 
has used it continuously for over ten days, but cannot with his present experience say  to  
what limit it may safely be kept. 

The  moist copperplate is now placed in a " whirler", or any  arrangement by which 
i t  can be rapidly revolved, face downwnrds, over a gas stove or other convenient source 
of heat. The  sensitizing solution is poured over the plate, driving the moisture in front 
of it, and drained OR from the right hand lower corner. It is then flowed over a second 
time and the surplus drained back into the stock solution. The plate is held face down- 
wards over a heated surface, and rapidly revolved until it is dry. This gives a perfectly 
even coating of the sensitizing solution, and only occupies a few minutes. It is now ready 
for printing, which should be done while the plate is still warm. 

Ptintr'ng, developing and  enamelling.-Perfect contact between the copperplate 
and the negative is a sine qud non in this process, and this can only be obtained by well 
distributed and great pressure in the printing frame. The copperplate must be perfectly 



level, and care must be taken that there is no dust between the plate and negative, 
Special printing frames are made for this purpose, but so far only temporary arrangements 
have been used to secure this object. The exposure varies from four to eight minutes, 
approximately, in the sun. Alter removal from the printing framr the plate is washed 
for a few minutes in cold water and then placed in a dish containing a solution of an ani. 
line dye (preferably methyl violet). This renders the image visible, and it can now be 
judged whether the exposure and the contact between the negative and plate are right. 
The  late is then rinsed well in cold water, dried off with spirits of wine, and is ready for 
burning, which gives to the delicate, aniline-dyed gelatine image the properties of an 
enamel, from which the name of the process is derived. 

The copperplate is placed in a suitable holder over a Bunsen gas stove, face upwards, 
and heated gradually from the back of the plate. The first effect of the heat is to volati- 
lize the dye and so cause the image to disappear. The copper then tarnishes in the 
lights to a reddish brown, leaving the shadows of the image light. By further heating 
the plate the gelatine imsge turns gradually to a rich brown colour, wh~ le  the surface of 
the copperplate becomes of a silver grey tint. The  plate must now be removed and 
allowed to cool. 

E tch ing  the plate.-This operation is performed in a strong solution of perchloride of 
iron, which may be of a strength of 45 Baume. With a good image, well burnt in, it can 
be etched the full printing depth without any danger of under-biting, and will stand from 
30 to 45 minutes in the etching solution, which should give a good printing plate with. 
out any necessity for re-biting. The plate should not be rocked during the etching, but 
can be taken out of the bath a t  intervals of five or ten minutes and washed under a tap to 
enable the progress of the etching to be examined. The depth to which the etching 
can be carried is purely a matter of judgment, but in this process far greater latitude is 
admissible than in any of the numerous others which have been tried in the Office. The 
plate, after it is etched sufficiently deep, is simply washed in water, cut to size, and 
mounted type-high. 

At the close of the year under report the process had hardly emerged from the 
experimental stage, but since that time considerable demands for line and half-tone 
blocks have been received, and we have been able to  use it successfully in complying with 
them, and there is now no doubt that it will form a permanent and most useful addition 
to the processes employed in the oftice, besides relieving the strain on the copper plate 

presses. The illustration facing this page is a fair example of the results ob- 
tained, and the block printed below illustrates the adaptation of the process to line 
subjects. 

Mr. A.W. Turner has been in chnrpe of the section throughnut the year. He is 
entitled to much credit for the skill with which he has ~corkrd out the Enamelinc process, 
and for the care and attention he has bestowed npon the photogravure and other import- 
ant work carried on in the section. 

~~ACHINERY.-NO prolonged stoppage occurred to the rnacllinery durino the year, 
and all worked well and smoothly. Inconvenience was again felt for want of water when- 
ever the boiler had to be cleaned, and 11,ough no stepr have yet been taken to procure ?. 
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second boiler, t h ~ s  should not be delayed much longer, a s  in the even1 of a breakdown ~ l ~ e  
delay to the work would be serious. 

A new double demy Express litho. and zinco. printing machine, by hlessrs. Furnival 
& Co. of Reddish has been illdented for, the necessity for which was explained in para- 
graph 5 2 9  of the annual report for last  year. This machine is well known a s  a strongly 
built, smooth running and first class registering machine, and the size is one that  can con- 
veniently be used for  small work, as  well as  for printing a sheet 36" x 24." This size will 
be of great service to the Office, a s  by helping with the smaller work it will leave the two 
larger machines (Quad Crowns) free lor the printing of double elephant and atlas size 
work, of which there is generally sufficient to keep both running continually. An extra 
set  of inking rollers has been ordered for the new machine, a s  it will be largely used for 
printing colour work. 

During the past year some inconvenience has been felt for want of beds fo: printing 
thin zinc plates, and these have also been indented for. At prcsent the beds in the office 
consist of one double elephant bed, another large odd size, two imperials and one foolscap. 
A new double elephant bed is rcquired to enab!e the two large nlacliines to  be employed 
on that size of work simultaneously if necessary. As a lhrge proportion of the work done 
is imperial size, another bedof that size is necessary to enabl? the two large machines and 
the new one to be employed, when required, on work of that size a t  the same time, 
Lastly, a new foolscap size bed is required so that the new machine and the  present small 
machine can be employed together on foolscap size work. Owing to the \\ant of these 
beds, large plates have on several occasions had to be cut down to fit the smaller beds 
when work was urgently requircd, and sometimes, when [his has been impossible, urgent 
work has had to be kept standing till the required bed nas  a t  liberty. 

A spare set  of high and low pressure pistons for the engine are urgently required to 
replace those now in use in case of an accident. T h e  old ones already show signs of wear, 
having been in continuous use for nine years, and if it were inlposs~ble to replace them in 
case of emergency, the whole work of the Office would be suspended indefinitely. These 
have now been indented for. 

THE ECLIPSE OF 1898.-In June 1897 1 received instructions to organize a small 
party from the Photographic Branch of this office, to  proceed to Bihar in January 1898 to  
obtain photographs of the corona a t  the total solar eclipse on the zznd of that month. 
'The old photo-heliograph used by Colonel Tennant  a t  Dodabetta, on the Nilgiris, to 
observe the total eclipse of 1671, and again by Colonel \Vaterl~ouse a t  Camorta, in the 
Nicobars, in 1875, was still available, and it has been put in thorough order in the Rlathe- 
matical Instrunlent Office, where also a driving clock, furnished by the Trigonometrical 
Branch Office a t  Dehra D6n, was adjusted to it. The  lens used on previous occasions 
was not available, but a similar one, by Dalln~eyer, of suitable capacity, is in use in the 
office and will answer perfectly. I have been in correspondence w ~ t h  Captain Hills, R.E., 
Secretary of the Joint Permanent Eclipse Committee, and with Mr. C. Michie Smith, Gov- 
ernment Astronomer, Madras, on the subject of the precautions to be taken to ensure 
success, and have read all the available literature on the subject, including nearly every 
published report upon previous solar eclipses, and was thus able to formulate a pro- 
gramme for the forthconling eclipse, which, given good weather, sl~ould ensure the suc- 
cess of our observations in January next. Buxar was a t  d ~ s t  the place chosen a s  an 
observing station, but on its b rco~ning  known that the centre of the zone of totality \vould 
pass some miles to the east of that place, I decided to  establish my camp a t  Dumraon, 
where Mr. Chas. Fox, the Manager of the Maharani's Estates, has kindly volunteered, on 
behalf of the Maharani, to  give me all needful assistance. 

REORGANIZATION OF THE O F F I C E . - S ~ O ~ ~ ~ Y  after 1 assumed charge of the office, 1 
was instructed by the Surveyor-Ge~~eral  to prepare a scheme having for its object the 
grading ol the entire establishment 01 the office (excepting the clerical staff) in one list 
lor the purposes of promotion, in order to abolish a s  far a s  possible the system ol progres- 
sive salaries which has hitherto obtained. The  s c l ~ r m r  was also to provide for  the amal- 
gamation of the photo-zinco. and type-printing staff of the Trigonotnetrical Branch Office 
a t  Dehra Dlin with the establishment of this office. The preparation of this scheme occu- 
pied a large share ot my attention during the latter part of the year, and belore its close it 
was completed and forwarded to the Surveyor-General for approval and subniission to the 
Government of India. 
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8,231 ... 
,,a 

... 
I00 ... 

... ... .., 

. - ... 

... ... 
, . . 
251 

... 
. a .  ... ... 
... ... 
... 

I ... ... 
6 0 1  ... 

,.. ... ... 
2,419 ... 

6 8 . ~ 7  

... ... ... ... 
... 
,.. ... ... 
... 
... ... 
... ... ... 
... 

217 
- 

A N D  ELECTROTYPINO. 

$ - 
41 - 
0 

a' --- 

... ... 
.- . -  ... 

... ... ... ... ... 
.,. ,., 
... ... 
... 
... ... ... ... ... 
.,, ... ... ... ... ... ... 
... .. ... ... ... ... 
... ... 
... 
... 
... ... 
... 
... ... 
,.. ... ... ... 
,., 
... 
... ... ... ... 
... 
... 
... 
... ... ... ... 
... ... ... ... ... ... 

--- 
... 

... ... 
2 ... ... 
2 

82 ... ... 
31 ... 

... ... ... 
..a ... 

568 



MATHEMATICAL INSTRUhlENT OFFICE. 

Detai ls  of fssrres and Receipts f r o m  Provinces a n d  Departntents during the jnancinl 
year 1896-97. 

PROVINCBS A N D  DEPARTMENTS. 

Assam . . . . . .  
Bengal, Civil . . . .  

,, hlilitary, Bengal Command . 
,I ,, Punjab ,, 

Bombay, Civil , . , . . 
Military ,, . . . .  

Burma . . . . . .  
Central India . . . . .  

,. Provinces . . . .  
Foreign States, Berar . . . .  
Forests . . . . . .  
Geological Survey and Museums . . 
Guaranteed Railway, East Indian Railway 
Indian Midland Railway . . .  
Land Revenue, Coorg . . .  
Madras, Civil . . . . .  

Military .. . . . . .  
Marine . . . . . .  
Meteorological Department . . .  
Mint . . . . . .  
North-Western Provinces and Oudh . 
North India Salt Revenue . . .  
North-Western Sta te  Railway, Public 

Works Department . . .  
Public Works Department, Military 

W o r k s .  . . . . .  
Public Works Department, Baluchistan 

Railway Branch . . . .  
P o r t B l a i r .  . . . . .  
Punjab . 
Rajputana-Malwa Railway . . .  

,, Public Worka Department and 
Central India . . . . .  

Survey Department (Field Parties) . 
Ditto ditto Head Quarters' 
Offices, Calcutta and Dehra Dun , 

TOTAL . 
NETDEBIT , 
CASH SALES . 

GRAND TOTAL . 

Receipts. 

R 
21 

12,715 
666 

7,130 
1,140 

6 
5,747 

I 

320 ... 
131 ... ... 

... 

... 
6,688 

8 

... 259 
157 

1,902 
215 

2,561 

836 

328 ... 
12,609 ... 
... 

41,741 

2,550 
- - 

97,731 

... ... 

VALUE 

Issues. 

R 
6,667 

681258 
2,288 

131223 
3,111 

946 
22,716 
... 
10,914 

239 
1,789 

372 
6,112 

6 8 
77 

7,174 
239 

11455 
1,421 
... 
13,212 

42 1 

11,968 

4,810 

... 
286 

13,993 
7 1 

543 
43,954 

111653 

2,47,980 

... 
,.. 

OF 

Debits. Credits. 

a I-- a 
6,646 

551543 
1,622 
6,093 
1,971 

940 
16,969 ... 
1°,594 

239 
1,658 

372 
6,112 

68 
7 7 

486 
231 

1,196 
1,421 ... 

11,310 
a06 

9,407 

3,974 

... 
286 

1,384 
71 

543 
2,213 

91 103 

1150,735 

1,501249 
31,128 

1,811377 

... ... 

... 

... 

... ... 

... 
I ... ... ... 

... ... ... .., ... ... 

... 
, . . 

I57 
.,. 
... 
... 
... 

... 328 

... ... 

... 

... 

... 

486 

... ... 

... 
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MATHEMATICAL INSTRUMENT OFFICE. 

Jnsfrumerats, efc., purchased in the Local Mavket 

SPECIFICATION. 

I~zsfuu~ncnfs. 
Barometers, aneroid pocket, ordinary . . . , . 
Boards, drawing or sketching, cavalry pattern . . . . 
Cards for prismatic compasses . , , . . , 
Cases, leather and morrocco spare . . . . . . 
Chronographs, watch pattern . . . . . . 
Clinometers, Watkin's pattern . . . . . . 
Clocks . . . . . . . . . . 
Compasses, bow dividers electrum spring . . . . 

11 ,, ink, brass, single jointed . . . . ,  

11 ,, ,, ,, double jointed . . . .  
9 1  ,, ,, electrum single jointed . , , , 
I ,, ,, ,, double ,, . . . . . 
,, drawing, ordinary, brass, 6" . . . . . 

,, hair spring, electrum, 5" . , . . :: magnetic, pocket, in brass case . , , , , 
I I  ,, rectangular, 2" and 2)" , . . . 
11 II ,, 5 " .  . . . . . 

,, 6 " .  - .  . . . :: ~ a G e r s  . . . . . . . .  
,, prismatic, S. R. ~ t "  . . . . • , 

, S . R . 4 " .  . . . . . . :: proportional, brass, 6" . , . . . . 
I electrum, 6". . . . .  

covd;s ror planetables . . . . . . . . 
Curves, French, wooden, sets . . . . . . . 

,, Railway Cardboard, small, sets . . . . , 
Glasses, binocular, large . . . . . . 

,, small . . . . . . . 
:,I magnifying or reading in metal frames 2" or 3" . . 
I 1  I, II 11 11 31" to 44" 

Ghat tracers , . .  . . . . . .  
Haversacks . . . . . . . . . 
Hydrometers, Syke's, brass floats, sets , . . . . 
Hygrometers, Mason's . . . . . . . . 
Instruments, drawing, brass, 1st sort . . . . . 

11 I, 
,, 2nd 1 0  . . . . .  

11 I ,  3rd . . . . .  :: electrum, 1st ,, . , . . .  
~ e v z s ,  reflecting, Abney's . . . . . . . 
Level, spirit, in metal case . . . . . . 

11 I, ,, 4* to 7' . . . . . . 
,, ,, wdLden ,, 8" to 14",, , . . . . . 
I 1  I ,  I* ,, 11" to 15 . . . . . . 

Machine, map printing, ordnance , . . . . . 
Pens, drawing, ivory handles . . . , , . . 

,, double or road . . . . . . . . 
pins for chains, ordinary . . . . . . . 
,, for maps, brass . . . . . . . 
,, for maps, electrum. . 

protractors, brass, circular, 6"' . . . . .  
electrum, semi-circular plain. . . . . :: rectangular, ivory, 6" . . . . . . 

,, wooden, 6" . . . , . . 
Rule)e), flat, ebonite, plain, 6" . . . . . . .  

I ,  11 
,, 12" and lBU . . . , . . 

,, pral le l  bar, wooden, 6" . . . . . . . 
I 1  I 1  

,, ,, 12'' . . . . . . . 
I 1  ,I 

on rollers, brass, 6" and g" . . . . . 
Carried over . 

during 1896-97. 

NO. 

6 
4 O  
4 

163 
3 
6 
7 

12 

24 
6 

324 
12 
1 2  
6 

61 
80 
42 
20 

3 
3 
7 
6 

132 
I 
I 

3 
5 
4 
6 
I 

100 
6 
6 
2 

12 
6 
2 

14 
7 

14 
12 

3 9 
6 

200 
6 

7,000 
144 
288 

2 
2 

28 
29 
99 
24 
3 5 
6 
3 

-- 

8,810 

Valnc. 

R a.  
397 8 

11350 0 
2 o 

577 
75 0 

'el5 0 

188 8 

108 o 
24 0 

45 0 
189 o 
51 0 

33 0 

72 0 
90 0 

417 0 
1,040 o 

630 o 
350 0 
225 o 
270 o 
122 8 
r ro  4 
738 14 

7 8 
19 8 

200 0 

225 o 
18 o 
30 0 
53 12 

150 8 
405 0 

90 0 

I30 o 
600 o 
1-44 0 

150 o 
588 o 
a24 o 

17 12 

16 o 
89 4 

085 o 
600 o 
36 0 

437 8 
9 0 

18 o 
53 0 

51 0 

I47 0 
61 a 
49 8 
21 o 
35 0 
18 o 
5' 0 
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kIATHEMATlCAL INSTRUMENT OFFICE. 

TABLE B. 

Jnslrumenls, etc., p~drchosed in the Local Market durine 1896-97-contd. 

Value. 

R a, 
12,311 8 

392 8 
243 0 
a20 o 

90 0 

50 0 
562 8 
75 O 

13 8 
216 o 
121 8 
162 o 
218 4 

18 10 

98 0 

585 0 
105 o 
324 O 

50 0 
4,575 0 

150 o 
3,418 

21 0 

144 0 

525 O 

87 0 

96 0 
300 o 
162 o 

1,005 8 
3,975 0 

456 0 

30,771 4 

7 3 
24  0 

180 o 
206 4 
108 o 

525 7 
--- 

30 0 
40 8 
41 12 

1: ! 
'33 0 

a60 4 

-- 

SYECIQICATION. 

/nslruments-concld. 
Brought forward . 

Rules, parallel bar, wooden 15" and 18" . . . . , 
, I  ,, 2 ' t o 3 '  . . .  11 'I 

11 11 , , , 3 h 1 t o 4 b '  . . . . 
91 1) , electrum, 6" to 9'' . . . . . 

Scales, architects, ivory universal, 12" . . . . . 
,, diagonal, mooderi . . . . . . . 
,, offsets, single, ivory . , , . , , , 
,* I I ,, wooden . . . . . , , 
,, plotting, sets, wooden . . . . . , , 
I I  ,, single ,, . . . . . . , 

Set  squares, sets ebonite . . . . . . 
,, ,, single, ebonite . . , . . . . 

Set squares, single, wooden . . . . , , . 
Slide Rules . . . . . . . .  
Squares optical . . . . , . , . 
Stands for Prismatic Compasses . . . . , 
,, for Planetables, m~litary . . . . , . 
,, for Theodolites, transit Railway . . . . 

Staves, le~el l ing ,  Sopwith's telescopic , . . - . 
Sundials . . . . . , , . . 
Tapes, measuring, metallic, 50' . . . . . . 

,, metallic of sizes . . . .  . .  
Telescopes, various of sorts . . , . , . . 
Theodolite transit with complete, v c. Ry : 5' . . . . 
Thermometers, chemical or Traveller's from o0 to 400° . , 

,, minimum, self registering . , , , 
t I  o v e n . .  . . . . , 

Trunks mule . . . . . . . . .  
Umbrellas, surveying . . . , . . . . 
Watches, common. , . . . , . , . 
Type-writers . . , . , . . , , 

TOTAL . 

Books. 

Hints to Travellers . . . . , . . 
Manual of Surveying, Thuillier's . , . , . . 
Nautical almanacs . . . . . . . 
Tables Log, Shortredes, Sines, etc. . . . . . 

,, traverse, Bo~leaus , , . . . . . 
TOTAL . 

S u n  d r  i r ~ .  

Brushes, stencil . . . . , . . . . 
Glasses, ink bottles . . . . . . . 
Scale, letter weighing . . , , . , . , 
Sketch, block . , , . , . . . , 
Type wheel . . . , . . . . , , 
Presslers borers lor hardwood , . . . . 

Cnrricd ovcr , 
- 

No. 
- 

8,810 

I I 

4 
a 
5 
5 

1,000 
150 
3 6 
1 2  

48 
20 

102 
11 

3 
90 
6 

18 
I 

305 
6 

780 
3 

12 
I 

12 
6 
6 

1 2  

67 
loo 

I 

I 1,645 

I 
a 

90 
9 

12 

114 
- 

60 
108 

2 
a 
I 

-- 

I 
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MATHEMATICAL INSTRUMENT OFFICE. 

TABLE B. 

Inslruatet~ls,  elc., pu/chased i n  the Local Market duving 1896-97-concld. 
- 

SPBCIPICATION. 
-- 

Brought forward . 
Stencil, ink, black . . . . . . . . .  
Punching Machine . . . . . . . .  
Eyelet hole, brass . . . . . . . .  . . . . .  Rubber, elastic bands, lor cavalry board 
India rubber tubing . . . . . . . .  . . . . . . .  Letters, spare dogs Yost 
Lactometers . . . . . . .  . . 

TOTAL , 

TOTAL OF BOOKS . . 
TOTAL OF INSTRUMENTS 

SUM TOTAL . 
- 

No. 
-- 

181 

24 
I 

80 
60 
8 
I 

3 

358 

114 

11,645 

12,117 

Value. 

R a. 
260 4 

12  o 

j: t 
'5 0 
2 0  o 
l o  8 
7 8  

377 0 

525 7 

30,771 4 

31,673 11 



MATHEMr\TICr\L INSTRUMENT OFPICE. 

TABLE C. 

/ns!rrrmenfs, etc., rnanrtJdctnred in the Mathematical Instuumenl OJce during 1 8 9 6 . ~ ~ .  
-- 

SPECIPICATION. I No. I Value. 

Bars, standard, steel . . . . . . . 8 

Boards, drawing, deal . . , . . . . . 
Chains, iron, 66 feet , , . . . . . . 

,, steel . . . . . . . . 
Clinometers, survey pattern . . . . . . . 

1 9  wooden, with shade scales . . . . .  
Compasses, magnetic, rectangular, 5 inch.  . . . . 

,I I ,  I ,  6 inch . . . . . 
Curves, railway, card board, large, sets . . . . . 
Glasse~~copyingortracing . . . . . . . 
Hold-alls, leather . . . . . . . . 
Ink rollers . . . . . . . . . a  

Instruments, drawing, brass, 3rd sort . . . . . 
Lamps, referring . , . . . . . . . 
Levels, water . , , . . , . .  
Map,,printing machine, Ordnance . . . . . . 
Pin l~fters . . , . . . . . . 
Plane tables, deal, survey pattern . . . . . . 

I, ,, >, Military ,, . . . . . .  
Pluviometers, Syrnon's . . . . . . . . 
Rods, measuring . , . . . . , . , 
Rules, flat, wooden, plain, 2 feet and 2 feet 6 inch . . . 
,, parallel, on rollers, brass, 15 inch and 18 inch , , 
,, sight, brass . , . . . . . . 

Scales, card board, miscellaneous . . . . . .  
,, diagonal, card board . . . . . . .  
,, engineering, metal . . . . . , . 
,, offsets, single, wooden . . . . , . 
,, plotting, sets, ivory . . . . . . . 
I I  ,, single, metal. . . . . . . 

Sheets, celluloid . . . . . . . . , 
Squares, optical . . . . . . . . . 
Stamps for conventional siglrs . . . . .  
Stands for Heliotropes . . . . . . , , 

,, ,, Theodolite Transit Railway 5 inch . . , . 
Staves, levelling, Roorkee, double . . . . , . 

,, telescopic, Sopwith's . . . . 
Stencil plates, various . . . . . . .  
Telescopes, spare, for Range Finders . . . 

Books. I I 
Traverse Indicator card by Reynolds . . . - 1 50 1 125 0 

Sundries, I 
Boxes, deal wood 
Boxes of sorts 
Table 

and mahogany, with locks . . , . . . . . . . . . . 
. . . . a .  . . .  

Top for raingauge, with bottle . . . . . . 
Carried over . 
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MATHEMATICAL INSTRUMENT OFFICE. 

fnstruments, elc., manufactured in the Malhematical lnstrument OFcs during 
1896-97-concld. 

SPBCIPICATION. I No. 1 Value. 

Brought forward . 
Scales, plotting, brass, 2 inch square, with 2 scales, wooden, 

marked in chains , . . . . . . , 
Screws, brass, with washers, for plane tables . . . , 
Scales, 2 inch square, brass . . . . . . . 
Numbers for chains . . . . . . . . 
Zinc tickets . . . . . . . . . 
Brass screws for plane tables . . . . . . . 
Ferrotype frames . . . . . . . . , 
Numbers for chains, brass . . . , . . , 
Brass plates . . . . . . . . . 
Trestles [or drawing boards . . . . . . . 
lnstrument for measuring range . . . . . , 
Clamping screws . . . . . . . . . 
Winged ,, . . . . . . . . . 
Staves, levelling . . . . . . . . . 
Knife and 4 screws . . . . , . . . 
Compass. eyepime . . . . . . . . 
Capstanbar . . . . . . . . , 

SUM TOTAL .I 7,045 1 22190S 1 
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MATHEMATICAL INSTRUMENT OFFICE . 
TABLE D . 

List of pri~rcipal  instruments repaired in Workshop durin,o the Jnancial year  1896.97 . 
1- 1 Number . 

Anernographsofsorts . . . . . .  . . . .  
Anemometersofsorts . . . . . . . . . . .  
Balance. chemical . . . . . . . . . . .  
Barometers of sorts . . . . . . . . . .  . . . . . . .  Boards of sorts . 
Callipers,sliding . . . . . . . . . a  

Camera . . . . . . . . I . . .  
Cards of sorts . . . . . . . . . . .  
Chainsotsor ts  . . . . . . . . . . .  . . . . . . .  Chronographs of sorts . . .  . . . . . . . . .  Chronometers of sorts 
Chrono-micrometers . . . . . .  . . . .  
Circumferentors . . . . . . . .  . . .  . . . . . . .  Clinometers of sorts . .  
Clocks of sorts . . . . . . . . . . .  
Compasses. beam . . . . . . . . . . .  . . . . . . . .  I. bow ink or pen of sorts .. . . . . . . . . .  11 pencil of sorts . . . . . . . . .  .. I spring of sorts . dividers . . . . . . . . . . .  . . . . . . . . .  I. drawing of sorts . . . . . . .  .I magnetic. rectangular. of sorts . . . . . . . . . . .  .. marine .. prismatic of sorts . . . e m . . .  .. proportional . . . . . . . . . .  .. surveying . . . . . . . . . .  

of sorts . . . . . . .  I. . . .  
Cord and reel . . . . . . . . . . .  
Curves . . . . . . .  . . . . . .  
Declinometers . . . . . . . . . . .  
Eidographs r . . . . . . . . . .  
Galvanometer . . . . . . . . . . .  
Ghat t racer  . . . . . .  . . . .  . . . . . . .  Glasses. binocular. of sorts . .  . . . . . . . .  Heliographs . . . .  . . . . .  Heliotropes . . . . .  
Hydrometers . . . . . . . . . . . .  
Hygrometers . . . . . . . . . . .  
Indicator . . . .  . . . . . . . .  . . . . .  Instruments. drawing. mathematical. of sorts . . . . . .  Lamps of sorts . . . . .  . . . . .  Lenses. reading . . .  . . 
Levels of eorts . . . . . . . . . . .  
Mekometers . . . .  . . . . . . . .  
Magnet bar . . . . . . . . . . . .  
Micrometers . . . . . .  . . . . . .  
Microscopee . . . . . . . . . . . .  
Mining dial . . . . . . . . . . . .  
Mirror . . . . . .  . . . . . . .  
Pens. drawing . . . . . .  . . . . . .  
Pins of sorts . . . . .  . . . . . . .  . . . . . .  Planetables . . . . . .  
Planimeters . . . . . . .  . . . . .  
Prickers. ivory handles . . . . . . . . . .  
Protractors . . . . . . .  . . . . .  
Quadrant. gunner's . . . . . .  . . . .  
Quintant. sounding . . . . .  . . . . 
Rain-gauges . . . . . . .  . . . . .  
Range Finders . . . . . . . . .  

Carried over . I 3.06 5 
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MATHEMATICAL INSTRUhIENT OFFICE . 

Lrst of principal instruments repaired in Workshop dur ing  the jinancial year 1896.97. 
-concld . 

Rules of sorts . . .  
Scales of sorts . . .  
Scott's sights. B . L . telescopic 
Sextant of sorts . . 
Squares. optical . . 
Stands for compasses of sorts .. lor camera . . .. for circumferentor .. for curve ranger . .. for levels . . .. for mining dials . .. for plane tables . .. for theodolites . .. for sextants .. for heliographs . 
Station pointer . . 
Staves. levelling. of sorts . 
Stencil plates . . 
Tacheometer . . 
Tapes of sorts . . 
Telemeters of sorts 
Telescopes of sorts 
Theodolites of sorts 
Thermometers of sorts . 
Time piece . . .  
Type writers . .  
Vanes wind . . 
Watches of sorts . . 

Brought . a . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . 

forward 
. . . . 
. . . . . . . . . . . . . . . . 
. . 

. . . . . . . . . . . . . . . . . . . . 

. .  . . . . 

TOTAL OF PRINCIPAL INSTRUMENTS REPAIRED 

TOTAL O F  ALL INSTRUMENTS REPAIRED 



MATHEMATICAL INSTRUMENT OFFICE. 

Profit and Loss Account 

DEBITS. 

To  Workshop establishment 
(less proportion debitable to 
the Store Branch for clean- 
ing and adjusting service- 
able instruments, . , 

,, One-third of office establish- 
ment , . . , 

,, Pay of Material Storekeeper 
for the whole year . . 

,, Workshop contingencies as 
distinguished from materials 
purchased . . , 

,, Value of materials :- 
For ordinary work . ' 
,, general worhshop use. 
,, manufacture of packing 

cases , . . 
,, Paid for repairs . . 
,, Wear and tear of plant . 
,, Half of rent a t  R6oo per 

mensem . . . . 
,, Printing and stationery . 
,, Four per cent. on value of 

tools and plant amounting to 
R1,36,221-11 . . . 

,, Half of taxes, rates, etc. . 
,, Liability for pensions . 
,,Profit , . . . 

TOTAL . 

of the Workshop for  the financial year 1896-97. 

R a. 

37,513 13 

2,731 8 

780 o 

3,351 o 

1 221855 

259 12 
851 2 

3,600 o 

CREDITS. 

By repairs for 
public officers 
on book debit I 1,587 I I 

,, repairs for 
public officers 
on payment 9,287 4 -- 

,, repairs for stock . . 
,, Manufacture for stock- 

Instruments . . 
Packing cases . . 

,, Manufacture of material. 

5,44814 160 O I 
877 0 

3,948 o I 
28 I 1  I 

I 
82,604 14 

R a. 

2 ~ i 8 7 4  15 
33,115 10 

22,530 I 

1,276 4 

4,808 o 

; TOTAL , 82,604 14 



TRICONOMETRICAL BRANCH OFFICE, DEHRA D ~ N ,  

Narral ive Report of MY. H.  W. Peychers, E x h a  Assistant Superinlenderrl, 1s: g rade ,  
in  charge Computing OJice, Season 1896-97. 

Regular monthly magnetic observations have been taken since January 1897. The  
results a re  tabulated with those taken here previously, and appended to this report. 

T h e  second edition of the Hand-Book of Professional Instructions for the Topogra. 
phical Branch \Ifas completed and issued. 

hIr. A.  E. Wackrill, Superintendent of Trigonometrical Surveys, Ceylon, joined the 
office on the 27th September, with the view of acquainting himself with the methods of 
observing and computing, as  well a s  with all details in connection with field and office 
work obtaining in the Survey of India Department. 

Mr. E. Vredenburg, B.L., B. S C  , A. R. C. S., Assistant Superintendent of the Geologi - 
cal Survey of India, was instructed in plane-tabling and triangulation during October I 896. 

The following changes took place in the personnel of the office during the year:  - 
hlr. J. A. Higgs, Offg. Extra Assistant Superintendent, 6th grade, was posted to the 

Drawing Section from 4th March. Mr. J. S. Manuel, Zincographer, was absent on sick 
leave throughout the year, and Mr. G. A. LeFranc officiated for him. Mr. C. F.  Guthrie, 
Assistant Solar Photographer, who had been on sick leave since 7th January, died on the 
1st July, and Mr. R. W. Foster, of the Photo-zincographic Section, was appointed to  
officiate in his place. Khan Bahadur Abdul Gullar, Instructor, Training School, retired 
on the 1st July;  Muhammad Zakaria, Surveyor, was transferred from No. 14 Party to 
take his place. 

The  cost of the Computing Section under its various class heads and the percentaues 
thereof, together with those of the three preceding years, a re  given in the follow?nng 
statement :- 

I I 

- 
foregoing table. 

CLASS I.-RECORDS, LIBRARV, etc.-Five fresli instalments of fe ld  records were 
received during the year ;  these, together with those already in the office, have received 
the usual care and attention. The three standard copies ol the library catalogue have 

. . . . . .  ~.Records,Library 

z. Accounts, Returns, Correspondence . 
. . . . . .  3. Supply of data, elc. 

4. Computations . . . . . . .  
5. Preparation of Press copy . . .  

. . . .  6. Examination of Press proofs 

. . . . . .  7. Ditto of charts 

8. Protection of etations . . . . . .  
. . . . . . .  9, hliscellaneo~~s 

. . . . . .  ~o.Meteorology,etc. 

11.Estra-departmentalwork . . . . .  
f O T A ~  . 

- 

been kept up to date. 
CLASS 2.-ACCOUNTS, RETURNS A N D  CORRESPONDENCE.-In this is included the 

preparation of indents, estimates, monthly detailed and abstract progress reports, annual 
reports, stock returns of office stores, and various other items. 

CLASS 3.-SUPPLY OF DATA.-Sixteen requisitions for data and twenty-tmo indents 
for forms were received and complied with : in all about 25,000 copies of professional and 
other forms were issued during the year. 

CLASS 4.-Cohl~vT~~lONs.-The following a re  the details :- 
l n d u s  Delta Secondary Triangulation.-The heights were recomputed, finally adjusted 

and entered in the pages of the co-ordinate list, this completes the work. 
x 

From the above table it will be seen that  the working power of this section has been 
distributed much in the same way as in the preceding years. 

The following is an account of the work done under the several classes shown in the 

883 

1,893 

247 

3'0 

6'4 

0.8 

2'9 

5'2 

1.7 

4,450 

79'9 

11.715 

795 

2'9 

3'3 

4'4 

1 ' 1  

573 

1.002 

952 

3'4 

8'1 

2.7 

r'g 

3'4 

3.2 

... 

29,639 

1.4 

7'1 

3.0 

75.5 

1.4 

2'2 

4.3 

1'9 

... ... 

-- 

78 6 

0.6 

1'2 

6'2 

1'3 403 1'4 
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E k . c t r o - T c l r ~ r a p h i c  Lorrgitrrdes.-Help afforded in the reduction of observations for 
1394-95 : a pair of computers was engaged for nearly two months. 

Re;,isioa ofhcichts ufpl.i~rcipal a7111 secondary tviangulat ion of t h e  Great  Arc, S~C-  
t;o~r 18°-)40, B i d n r  a n d  Julbulpore Series.-'rhis revision was necessitated by the exten. 
sion of lines of spirit levels across these series which slio\ved sensible discrepancies i n  
the published values. 

Bider  Synoptic.ll V~lur,re.-Triangles t o  certain points re-adjusted, and their lati- 
tudes, longitudes and azimuths computed. 

E x p r r i n r o t t a l  Co,~l~utafiotrs.-Formula investigated and  examples prepared illus. 
trating the  computations of latitude, l o ~ i ~ i t u d e  and  azimuth for south latitude and for 
longitude west of Greenwich. 

Captain Densyls Exploratiorr i n  Tibet.-Computations con1pleted.-This occupied 
two pairs of computers for 31 months ; the work done is as  follows :- 

O n e  hundred and sixty deductions of astronomical azimuths, 140 of latitude, 225 01 
time, 280 of latitude, longitude and azimuth, 300 of triangles, 150  of  barometrical heights 
and 410 of trigononietrical heights. 

CLASS 5.-PREPARATION OF PRESS c o ~ ~ . - T I i i s  requires the ahstractin: and enter- 
ing in suitable tables of the final results of several calculations for publication: all 
these conipilations a re  t\vice compared, once against the original field records, and once 
against the final computations prior to  being sent  to  the  press. T h e  details of the work 
done a re  as follows :- 

(a) Sort!Levn Trigon-Great  A r c  Mcvidional Series, Seclion 8'-IS'.-The final revi- 
sion of the co-ordinate list, about half done. 

( 6 )  fndtrs Della Sccondavy Trinn,qulation.-Co-ordinate list completed. 
(r) Bider Longitudinal  Series-Synoptiral Polunze.-Revised for second edition. 

CLASS ~.-EXAIIIINATION OF PRESS ~ ~ o o ~ s . - T h i s  requires the utniost care and 
attention in comparison and examination in the several s tages of first, second and form 
proofs. Most of the matter printed is numerical, or depending on numerical data, hence 
it necessarily involves a strictly critical examination, which can only be given by men 
specially trained to this style of work. 

T h e  printing of  the following works lias been completed during the year :- 
( I )  Spirit-levelled Heights No. 7 C. P.  (revised edition). 
(2) Hand-Book of Professional lns~ruc t ions  for the 'ropograpliical Branch (second 

edition). 

T h e  tidal volume was proceeded with, 5 2  pages were examined and printed off. Tlie 
synoptical \.olume of the Great Arc Meridional Series, section 8' t o  111' and that of the 
lndus Delta Triangulation were also in hand;  66 pages of these were printed off. The 
printing of both these synoptical volumes is likely to be conipleted by next year. About 
25,000 copies of proiessional and other forms were printed. T h e  total amount of work 
executed will be seen by reference to the tabular statements of the Print ing Section. 

CLASS 7.-EXAMINATION OF CHARTS.-Comparison and examination of the follow- 
ing completed :- 

Triangulation charts  of Punjah Survey s h ~ e t s  Nos. 31 r ,  314 and 336. 
Triangulation charts  of the Central Provinces Sur3:ey sheets Nos. 61, €2, 65, 66, 

81 and 85. 
One  chart lor the spirit-levelled heights No. 7 (second edition), and another chart. 

Three final charts of the Great Arc bleridional Series, section 8' to lSO, and two of 
the lndus Delta Triangulation a r e  in hand. 

CLASS 8.-PROTECTION OF S T A T I O N S . - T ~ ~  usual professinnal work in connection 
with the protection%£ survey stations and certain of the bench marlts in the North-Western 
lJrovinces and Hengal was performed. During the year 559 stations have been repaired 
by the District OHicers a t  a cost of R1,gzg-5-5; twenty districts out of 347 from which 
reports are due failed to submit them. 

CLASS ~ . - ~ ~ I S C E L L A N E ~ U S . - ! ~  this are included various duties which cannot be 
fairly assigned to any of tlie other classes, such as tlie lullowing :- 

(a )  The  examination and despatch of  the printed papers to the Survey of India 
Ofice, Calcutta, for safe custody. 

( b )  The cxanii~iation of  all bound volumes and paml~lllets prior to issue, and tlie 
preparation of the distribution li>ts and presentation labels for the same. 

(c) Thp preparation of  examination papers lor the Provincial Service of the Survey 
of  India Department, of which 80 se t s  were prepared and despatched, and 
62 rxamined ; the results were tabulaled and submitted to tlie Surveyor. 
General. 

CLASS 1 0 . - ~ ~ E T E O R O L O C Y  A N D  G E N E R A L  SCIENCE.-As t~itherto, a complete set 
meteorological observations was tak tn  daily throughout tlie year, and trionthly and 







TYPE-PRINTING SECTION.-As \\.ill be seen from the annexed statement, the greater  
part  of the  work done consisted in printing forms, professional and others, for  the depart. 
ment, and in set t ing up the large number of headings, foot-notes, etc., required in the 
Drawing Section in connection with the publication of maps. 

Statement o f  work done duving 1896.97. 

Professional volume . . . . . I 52 I 8.080 I soo I I , ~ I A  

SPECIIICATION ov P R I N T .  N ~ ,  Total No. of No. of copies 1 1 pulls. (1 each page, 

Synoptical volumes . . . . . . 66 1;91j 
Topographical Hand-Book (second edition) . . I so 1 6.810 I.OFG 

v ~ ~ ~ ~ ,  

R 

.--- 
Pamphleis of spirit-levelled heights 7,490 2,018 
Letter-press for charts, map headinas, fool-note; : 1 1 61700 1 3? 1 2.728 ... 
Forms ' . . . . . . -. . 
Magnetic pamphlet . . . . 
nl iscellaneous . . . . . ~3,110 8,650 
Exlra-departmental work . . . 4,190 145 

IU.260 1 ... I 17,204 
, - -- 2 ' Equal to I , [  lo pages of standard (Ioolxap) size. 

T h e  usual table showing the  work annually performed b y  this section during the 
past  five years  is given below, the unit (a page of foolscap) be ing  the  same throughout :- 

I I I I I - 

Pages composed . . . I 2.195 ( 1.619 ( 9 1 1.135 1 1,110 

An analysis of the  pages composed in 1896-97 is a s  follows :- 
P R O P ~ ~ ~ ~ O N A L V O L U M B  . . Tidalvolume . . . . . , 104 

S Y N O ~ T I C A L  VOLUME . . Great Arc h4eridional Series, Section 8' to 18' 
and lndus Delta Triangulation 

Spirit-levelled hei hts . . . . . . , 118 
Letter-press for cfarts, maps, headings, foot-notes . 160 
Forms, orders, memoranda, etc. . . . . . 4a3 
Miscellaneous . . . . . . . . 40 
Extra-departmental work . . . . . . 99 
Topographical Hand-Book . . . . . 50 
Magneticpamphlet . . . . . . . 19 - 

TOTAL . 1,110 - - 
PHOTO-ZINCOGRAPHIC SECTION.-In August  and September, a g rea t  deal of extra  

work was thrown on this section owing to  the heavy demand for maps for the  frontier 
expeditions. A s  the demand was urgent, the whole strength of the  section was devoted 
t o  this work, and by working overtime 8,846 pulls were made in twelve days. 



T h e  following tables exhibit the value and outturn of the work done by this 
section :- 

Abslract  o f  Depar tmenta l  work done d u r i n g  the y e a r  1896-97. 

SILVER AND 
PHOTO-ZINCOORAPHIC PRINTING. OTHRR 

PRINTINO. 

Number of copies. 

SVKCIFICATION. Value. 

Sfa tement  o f  work done f o r  other depar fmenls ,  elc., dur ing  the y e a r  1896-97. 

Toble showing the amount rcal ized/rom other dcpar tmenfs ,  etc., by book debit and  cash 
sales  dur tng  2896.97. 

DSPARTUENIS, ST.. 

Fors t  Survey . , . 
Quarter Master General . 
Military Department . . 
Other Departments . 

TOTAU . 

- - 
SILVER AND 

.8 PHOTO.ZINCOGRAPHIC PRINTING. OTHER 
PRINTING. 

R a. 

2 ... ... .,, ... 8 ... 8 ... ... 8 8 

I I I 1 r 35 ... 3s ... ... 2312 

3 I ... 1 z loo ... 115 1 115 ... 15 43 1 1  -- - -  - - - -  
141 229 241 141 139 14480 1,180/ ll.gSj ( 13.235 ... 15 6,738 11 

- - - . --- - - - -- 
Departments. etc. By book debit. By cash sales. ' , TOTAL. 

R a. 

..... # 

R a. 

Forest Forest  Department Survey . . . . . . . . . . , . . rl 7,oBa r 171 104 6 9 7,186 171 lo 6 

Q u a r t e r M a s t e r G e m r a l  . . . , . 2,554 6 96 0 

Mi l i ta ry  Department . . . . .  400 6 

OtherDepar tments  . . . . . . 187 l a  344 15 

Pr iva te ind iv idua ls  . . . . . . ...,., lor 15 

TOTALI . . 9,936 g 1.319 3 

2,650 6 

,512 12 

53a 1' 

201 15 

11.255 ra 
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CORRESPONDENCE  SECTION.-^^^ work in this section has been carried on as usual. 
STORES, WORKSHOPS A N D  O B S E R V A T O R ~ E S  SECTION.-Equipmenis for the Survey 

Detachments to  accompany the l'oclli, lilalakand and Mohmand Field Forces and tile 
Tirah Expeditionary Field Force were packed and despatched. In the observatories, the 
usual time observations were taken, the chronometers rated and kept in order, and other 
miscellaneous work done, including the magnetic observations already mentioned. 

SOLAR PHOTOGRAPHIC S E C T I O N . - T ~ ~  usual wet plate process was employed for 
taking Solar negatives, but experiments were also commenced in using dry plates-Cadett's 
and Thomas' Lantern plates, such as are employed a t  Greenwich. 

Their  use is a great advantage in the rainy season \\.hen the glimpses of the sun a r e  
short and uncertain, but the results a re  not so clear and good as those by the wet collodion 
process. It will however be always advisable to have some in hand for use during the 

rains. 
The  details of the work of this section are given below :- 

Tab[e showing the number a a d  charncter of  negatkes.  

1896.97 

October . .  
N o v e m b e r .  . 
D e c e m b e r .  . 
January . 
February . .  

. March 

. .  April 

M a y .  . 
. . .  June  

J u l y .  . 
. August 

. September 

. TOTAL 
- -- .- 

YIAR. 

Five hundred and filty-three silver prints of the 8-inch pictures were prepared, and  
\yeekly despatches ol both silver prints and negatives made as usual to the India Office. 

Table shovlrirg the oisibility o f  Sun nt  Dehra Dzin and Greenwich. 

AT Denma DON. A T  G R E E N W I C H .  

N u u e e ~  Or DAYS. 

Number ol 
days on 

.- 

$; 
c g  

31 

27 

19 

21 

24 

28 

28 

. 3 0  

30 

21 

20 

27 

316 

. 

which tives were nega- tives which showed n q a .  on sun t v h t c ~  was y '  which tivcs were nega- 

N U M B E R  or 
WORKINO 

DAYS W H E N  
P H E N O M E N A  

WPRB 

NUMBEB OF NBGATIVBII. 

RUMAIKS. Percentage 
ol days on 

Solar Phenomena. Failures. 

taken. 

TOTAL. 2 
&. 
5 

> k g $ i ;  
2 S L S ~ o  

...... 
3 

1 

10 

4 

3 

2 

1 

. . . . . .  
10 

11 

3 

49 

Number 
ol days 

*From 1st October t o  jolh 
September following. 

+Year endinc loth May 
18g4 obtained from t h e  
reporl to the B a r d  d 
V i ~ i t o o .  

leatures. 

Number of 
days on 

Sy:Fugd 
8. 12' 

50 

47 

54 

39 

43 

50 

45 

41 

39 

31 

31 

6 

.5 
8 :  
E 

... 

... 

... 
... 

... 

... 

... 

... 

... 

... 
---- 

. 

p~ 

aY 

55 

47 

54 

39 

43 

50 

qg 

55 

54 

31 

31 

45 

.,. 

1880.81' . . , .  
1881.82 . . . 
18.8,-83 . . . .  
1893-84 . . . .  
188~-85 . . . .  
188986 . . . .  
188647 . . . .  
1887-98 . . . .  
18.80-09 . . . .  
1 8 . 4 < ~ 0  . . . .  
1890.gl . . . .  
1?91.01 . . . .  
1892.95 . . . .  
1995-4 . . . .  
9894.95 . . . .  
1805-96 . . . 
18y6-97 . . . .  

2 
2 

-----I 
31 

30 

31 

31 

I 8  

31 

20 

31 

30 

31 

31 

30 

365 

55 1880 
37 1481 
47 
78 
81 
75 
61 
38 1887 
50 1887-88 
45 1888-99 
62 1809-90 
61 ISg0.91 
73 1891-92 
61 1892-03 
51 
41 :$::~~+) 
49 1895.96 
- 

invisible. 
- 

516 

F'aculs only. Spots only. 

12- 2 2- 

156 
181 
221 
215 
IS4 
206 
199 
18'3 
105 
I32 
111 

214 
119 
'10 
230 

Not obtain- 
able. 

taken. 

307 
328 
318 
295 
f i 4  
290 
302 
328 
J15 
3'0 
303 
304 
'9' 
?04 
3'3 
J24 
3 '6  

- - -. - - 

. . . . . . . . .  

8. ------- 
5 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  
4 

13 

15 

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . . . . . . . . . . .  

37 

8" 

. . . . . . . . .  

. . . . . . . . .  
m . . . . . . . .  

. . . . . . . . .  

None. 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

96 
loo 
loo 
100 
100 
1110 
98 
91 
7 1 
78 

too 
I W  
100 
loo 
I W  
100 
- 

11" 

------------ 

--------- 
ID" 8'' 

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . . .  

. . . . . . . .  

12'' 

... . . . . . .  I 

31 

27 

29 

'1 

'4 

18 

28 

30 

30 

21 

l o  

a7 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

... 

I.3 ... ... 316 1 
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Synopsis of the  results O! the Monthly Mogtretic Ob~ervations taken at  the Trizonowelr;- 
cnl  Branch Ofice, 
C .  G. S. units. 

-- 

YKAR A N D  MONTH. 

1867 

January . . , 

June . . .  
JUIY . . .  
August . . .  
September . . 

. . .  October 

November . . 
December . . 

1563 

. . .  lanuary 

February . . .  
hlarch . . .  
April . . .  
May . . .  
June . . .  
July . . .  

. . .  ~ u g u s t  

September . . 
October . . , 

November . . 
December. . , 

18% 

January . . , 

February . . .  
March . . , 

September . . 
November . . 

1897 

January . 
February . 
April . 
May . 

. . .  June 

July . . , 

August . 
September . , 
-- 

Dehra D i n .  The measures of Intensity are all Pxpresjed i,, 

- -- 
MAGSPTIC ELPLIENTS, I 

Declination 
East. --I 

' I I, 

2 54 11 

... 

. , . 

... 

... 

... 
3 3 17 

... 

3 a 14 

REMARKS. 

With uni filar magnetormeter 

... 

... 

... 

... 

... 

... 

... 
3 3 4 

3 2 13 

.,. 

... 

... 
,.. 

... 
3 5 10 

3 6 4 

2 49 39 

a 48 42 

a 48 17 

2 50 4 

a 48 15 

a 48 42 

a 45 22. 

a 48 10 

\ 

Total 
Intensity. 
- 

0'44839 

'44891 

,44824 

,44808 

'44833 

'44931 

'44912 

Horizontal 
Intensity. 

0.33604 

'33619 

-33561 

'33593 

'33582 

'33600 

'33639 

No, 17 and Dip circle NO. q4. 

Dip 
North. 

0 I 

41 27.6 

30.3 

31.2 

a6, I 

19.5 

27'3 

29 7 

,33635 

'33656 

'33573 

'33569 

'33674 

'33685 

'33625 

'33608 

-3355~ 

'33632 

'33616 

0'33643 

'33636 

'33621 

33466 

,33644 

0.33659 

,37730 

, j r g o ~ *  

-33667 

'34032 

,33646 

'33656 

.33695 

Obscrvationo 

'33634 

0.33634 

\ With unifilar magnetometer. 
No. 16 and Dip circle No. 
43. 

28.9 1 44896 

1 
27.1 

25.2 

30.0 

33.0 

29.3 

34'0 

28.7 

32'5 

30.0 

30'9 

35'0 

41 32.2 

31'3 

28.1 

35.4 

32.1 

41 27.4 0.44878 

42 joa  

42.1 

41.0 

465 

s0.5 

38.8 

45'6 

45.2, 
-- ~ ~ 

unuti~lacto~y. 

'44815 I 
'44882 

'44826 

.44856 

'44873 

'45023 

'41880 

'41901 

'44796 

'41915 

'J4942 

0.44946 

'44925 

'44868 

'44746 

'44946 J 

0'45778 

'45899 

,43396. 

,45866 

'46413 

'45743 

'45940 

'45889 

! 
1 

With unifilar magnetomelm 
No. lgand Dip circle No. 
43. 
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DRAWING S e c ~ l o ~ . - T h e  d e t a i l s  of the w o r k  d o n e  in t h i s  s e c t i o n  are g i v e n  in t h e  
t a b l c s  w h i c h  fo l low :- 

Stafement showing the work perfarmed during 1896-~7. 

Rrn~~nxm, 

Completed. F i n d  p r e s  order 
glven. 

Corrections for 2nd edition. In 
hand. 

Compilation in hand. 

Corrections completed for reduc- 
tion to half scale. Final press 
order given. 

Corrections for reduction to  half 
scale in hand. 

Completed. Final press order 
g~ven.  

Completed for reduction to  two. 
thirds scale. Final press order 
given. 

Completed additions and correc. 
tipns to 1896. Final press order 
glven. 

Brought up t o  dale for Annual 
Report 

Ditto ditto 

Ditto ditto 

Completed for reduction to h d f  
scale. Final press order given. 

In hand. 

In hand. 

Completed headings and foot 
notes. Filial press order given. 

Ditto ditlo. 

Correclions completed for reduc. 
tion to half scale. final pres, 
order given. 

Completed. Final press order 
g~ven. 

I n  hand. 
Completed. Final press order 

glven. 
Touched up for photography, 

and completed a s  regards head- 
ings and foot-notes Final press 
order given. 

Completed. Final presg order 
given. 

- 

Tlrrt on MAP. 

General Maps. 

M a p  of portion of Tibet explored by Captain 
H. H. P. Deasy, 16th Lancers, in 1896 . 

Standard Mafs.  

Dehra  Drin and  Siu-Aliks, sheets Nos. I, 2 
a n d 3 .  . . . . . . 

Level sheets, Nos. 67,74 and 88 . . 
Punjab Survey, sheets Nos. a46 N. E., 

264 S. E., 265 S. E., 285 S. W., and 
286 N. W .  . . . . . . 

Punjab Survey, sheets Nos. 264 N. E., 
a 6 j  N. W., 265 S. W., 286 S. W., 
308 N. W., 313 N. W., 313 S. W..and 
3 3 6 N . W . .  . . . . . 

plaits of Citius and  Contosmct:ts. 

Dehra D6n Municipality and Cantonment 
(2nd edition) . . . . . 

Simla Revisionary Survey, sheets Nos. I ,  

2 , 3 , 4 , ~ . 6 , 7 a n d 8  • • . • 

Mussooree and Landour Guide Map . 

Index Maps. 

Triangulation Chart of India . . . 
Index LO illustrate survey operations by 

NO. 18 Party in the H~mdlayas  . . 
index to illustrate survey operations by 

N ~ .  14 Party in districts Damoh, Bilespur 
and Sambalpur . . . . . 

lndel to the Charts of the Principal Trian- 
gulation of the Makrfin Longitudinal 
Series . . - . . . . 

Charts. 

Triangulation Chart of Great Arc Series, 
Sections 8" to 18' . 

N ~ ~ .  43 and Preliminary Charts of 
lndus Delta g a s t  Triangulation . . 

Chart of Trian~ulation,  sheets NOS. 61, 62, 
65, 66, 81 and 85 (Central Provinces) . 

Cllart of Triangulation of Punjab Survey, 
sheets Nos. 311, 314 and 336 . . 

Spiril-levelling operations N o  7, Bombay 
Presidency (revised edition) . . . 

Mi~cel/aneous. 

Tidal maps,of Colombo, Madras and False 
P o i n t .  . . . . . . 

Tidal maps 01 Tuticorin, Galle. Amherst, 
Minicoy, Rangoon. PAmban Pass, 
Bombay, Dublnt, Hanstal and Diamond 
Harbour . . . . . . 

Part  of North-West Frontier (skeleton) . 
Othermaps  . . . . . . 

Dillo . . . . . . 
hlaps colourcd . . . . . 

-- 

Nalrnber o l  
~hocls. 

I 

3 

3 

20 

31 

3 

8 

I 

I 

I 

3 

I 

4 

a 

6 

3 

I 

3 

10 

I 

15 

I 

2,478 

hale. 

In. M. 

I =I  

I=2 

I = )  
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Sfatcmeaf s t i o w i n ~  the work perfot.med d u ~  ing 1896-97, 

MAPS B K A M I N E D .  
NO. of Sheeb. 

c h a r t s  . I .  . . . . m . . . . . 9 
hl i scc l laneousrnaps .  . . - . . . . . . . . . . 12 
Photographic p r o d s  d standard sheets and other maps . . . . . . . . 238 

N.B.-In mddkion to the above, other miscellaneous duties have been performed, such as completing Central Provinces, 
Punjab Survey Sind Survey Sheets and Spirit Levell~ng Operation Charts, rtc., In respect 01 headln~s, foot.notes, symbols 
ctc. for'press.'laking nut and checking arms 01 villages, their cultivation, forests! etc., of 14 Punjab Survey sheets; taltin; 
cut i reas of pArtions of llupsooreeSettlement, and 01 the Dehra DJn Mun~c~pal~ty lor the Superrntendent, Debra ; 
cxamlnation and custody 01 records; making all the despatches of maps, etc., etc., etc. 

Sfafement oJ work done for other departments during 1896-97. 

RBYAR~.  
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order given lor Forest Depart- 
ment. 

Ditto ditto. 

Ditto ditto. 

Ditto ditto. 
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GOVERNbiIENT OF INDIA. 
Serial No. 2. 

DEPARTMENT OF REVENUE A N D  AGRICULTURE. 

LAND SURVEYS. 

R E S O L U T I O N .  

No. 3-66--2. 

Dated Simla, 17th Aagust 1898. 

SUBJECT. 

Resolution on the operations of the Survey of India Department during the year 1896.97. 





Extrocf  fr011z lJte Procredzngs of the Governrncr~t ojf t~din,  D~parfr~rent of R e v e n l r ~  nnd 
Agricrrltrirc, KO. 3-66-2, dnfed the 17th August 1898. 

The General Report on the operations of the Survey of India Department during the 
year 1896-97. 

R E S O L U T I O N .  

The  field operations of the Survey of India Department for the year ending 
30th Septeml~er 1897 were carried on by twenty-one parties and one detachment. 

The  various classes of work on which these parties and the detachment 
were engaged are shomr. below :- 

Thus  ten \),hole parties, a portion of another party, and a detachment were em- 
ployed on remunerative work connected with land and forest revenue, as  
=ompared with eleven parties and two detachments so employed in 1895-96. 

... I .  Trigonornetrical ... ... ... 
2. Topogr~phical ... ... ... ... 
3. Traverse ... ... ... ... ... 

... 4. Topographical and Traverse ... ... 
... 5. Forests (excluding Forest Survey Branch) ... 

... ... ... 6. Cadastral ... ... 

... ... 7. Scientific ... ... ... 

2. The  aggregate area surveyed on all scales during the year mas 104,987 
square miles, against 63,653 square miles in 1895-96, an increase of 41,334 
square miles, due to the large amount of reconnaissance completed in Upper 
Burma and elsewhere. 

3. T h e  party employed on trigonometrical operations continued the princi- 
pal triangulation of the Makrin Longitudinal Series from Kuliri and Piaro in 
Longitude 66'' 30' westwards over a direct distance of about 75 miles, conlprising 
3 figures and embracing an area of 1,380 square miles. 

Number of 
parties 

employed. 

I 

6 

2 

I 

5 

3 

3 

Number of 
detachments 

employed. 

... 

... 

... 

... 

... 
I 

... 
----. 

I 21 

... 
1 



4. Topographical operations were carried 011 in Upper Burma, Sindh, Balu- 
chistan and the Hilllalayas and also in portions of  Assam, 'Burma, Bengal and 
the Punjab. T h e  survey of the Layari quarter of Iiurrachee on the scale of 
8 0  feet = I inch was completed, while. the large scale (4s  inches = I mile) 
survey of  the town of Nahan in the Punjab was begun. T h e  total area topogra- 
phically surveyed was 14,460 square miles against 19,798 square miles in the 
previous year. T h e  decrease is due to the fact that the $ inch s ~ ~ r v e y  of No. 15 
Party was almost finished last year and consequently only 700 square miles were 
exccuted against I I ,307 in that year. 

j. Forest surveys were continued in the Central Provinces, the Bombay 
and Madras Presidencies and in Lower Burma. 

In the Central Provinces the detail survey of the forests in the Damoh Dis- 
trict was brought to a close, while operations mere begun in the district of Bilas- 
pur, and in the Bombay Presidency the 4-inch detail survey in the Poona District 
was completed. In the Madras Presidency the outturn of work was short, but this 
was due to the inexperience in topographical work of a traverse party transferred 
from the Central Provinces. In Lower Burma 3 9 j  square miles on the 4-inch scale 
and 106 square miles on the 2-inch scale were completed in the Toungoo District. 
The  Himalaya Party also surveyed an area of 191 square rniles on the 4.inch 
scale in Sirmur, Patiala, Iiullu and Icangra. The  Forest Survey Branch continued 
operations in the Central Provinces, the Punjab and Burma and in addition started 
a new survey in the Ruby Mines District. The  outturn of work for the past two 
years is given below :- 

, 1895-96. 1896-97 
( I )  Imperial Parties ... . . . ... 3,202 3,260 

(2) Forest Survey Branch ... .., ... 1,712 1,563 

The decrease under (2)  is not explained. 

The cost rate in the Central Provinces has been reduced, whilst for Bombay 
and Lomer Burma there is a slight increase. In Madras the increase has been 
considerable, but this mas due to exceptional circumstance= which are fully 
explained in the report. 

6. Cadastral operations by Imperial parties were carried on by orie party 
and one detachment in Bengal, one party in Upper Burma, one party in 
Lower Burma and by local agency in the North-Western Provinces and 
Oudh under the general superintendence of the Deputy Surveyor-General, 
Revenue Branch. Owing to the famine it was found necessary to ~nodify the 
programme in Bengal. In Burma the survey of the Town of liangoon was 
completed. T h e  local agency in the North-Western Provinces and Oudh com- 
pleted the survey and record writing of the Mecrut District 2nd of the Lalitpur 
Subdivision. The  total area surveyed in thc different Province; amounted to 
7,190 square miles, of which 4,225 square miles in the North-\Vestern Provinces 
and Oudh were executed by local agency. T h e  decrease in the total area 
completed as  compared with last year's return (8,609 square miles) is due to the 
curtailment of the programme in Bengal on account of famine and a similar 
curtailment in Burma, where survey operations had outstripped the settlement 
work. 



7. Two parties were employed on traverse operations in tlie North-Western 
Provinces and Oudh and one party in Assam. The  total area traversed during 
the year was 6,135 square miles compared nith 9,089 square miles in the pre- 
vious year. The decrease is apparently due to the reduction of the number of 
traverse parties from three to two during the year. 

8. Observations were taken during the year for redetermining the value of 
the latitude of Madras and the result combined n.itli a value obtained by Mr. 
Michie Smith, the Government Astronomer, Madras, aad two previous values 
gave a mean value for Madras of 13' 4' 8" .02 north latitude. 

9. Tidal observations with self-registering tide gauges were continued by one 
party at  twelve stations in India, Burma, the Persian Gulf, the Andaman Islands 
and the Red Sea. It  is intended to discontinue thc series of observations at  
Muscat and Bushire and to open new observatories at  Pcrim, Porbandar and 
Port Albert Victor. Spirit.levelling was continued from Potanghi to Viziana- 
gram and from Bilaspur to Icatni within 150 miles of the terminus a t  Allahabad, 
giving a total outturn of 291% miles of double levelling. 

10. In Upper Burma an area of I 1,718 square miles was geographically 
,surveyed, while 2,000 square miles of triangulation were also completed. The  
aggregate areas geographically surveyed during the year on the Eastern and 
Western Frontiers amounted to 78,7 18 square miles. 

I 1. T h e  work done in the various head-quarters offices has been satis- 
factory. In the Drawing Section progress has been made in the completion of 
the maps of the North-Eastern and South-Eastern Frontiers. The general maps 
of India on various scales have received additions and corrections, and the 
second edition of the gz-mile map of India has as  far as  possible been brought up 
to date. A neE canal map of India on the 32-mile scale and also a railway 
map of India on the 48-mile scale are in course of publication. The provincial 
maps on the 16-mile scale and 58 Atlas sheets have been revised, while 5,493 
cadastral sheets have been prepared for publication. 

I a. In the Engraving Office tlie preparation of the quarter sheets of tlie Atlas of 
India was continued, and fourteen dislrict m:ips for administration reports, the index 
to the standard sheets of the Bombay Presidency, a new weather chart and the pro- 
vincial map on the 16-mile scale of Mysore arid Coorg with hills were completed 
Progress was also made in the conipletion of the provincial maps of Bengal, 
Bombay, Madras, Assam, Central India Agency, Rajputana and Mgsore (nith- 
out hills). 

13. In the Photographic and Lithographic Office the outturn of work \\.as 
again satislactory, and, though there was a slight falling off ill the amorlnt 
of work done for other Departments and the :otal value of the work, the num- 
ber of original subjects dealt with showed a considerable increase. The 
progress made in the Heliogravure Section, more especially in the production 
of half tone and line b1ocl;s for machine printing, is mfy creditable. Arrange- 
ments were made by this office to obtain photographs of the corona at  the 
solar tokal eclipse. 

14. The  total number of maps issued from the Map Record and Issue 

Ofifice \\'as 207,330 and the value Rs. 1,57,927, an increase of 6,914 in number 
and Rs. 51,215 in value over the figures of 1895-96. 



I j. There was a decrease of nearly a lakh of rupees in the value of instru- 
ments issued from the Mathematical Instrument Office, due mainly to a smaller 
demand on account of railways and other large worlts. T h e  nulnbcr of instru- 
ments rendered serviceable, however, showed an increase of 9,310 in. number and 
Rs.  5,130 in value. T h e  conversion of repairable instruments into serviceable 
ones has been the  means of reducing the amount of the indents for instruments 
manufactured in England from over E13 ,ooo  in 1893-44 to less than £4,000 
in 1897-95. 

16. T h e  Survey Training School established a t  Dehra in June 1896 for 
training surveyors in field work before being attached to survey parties has 
given satisfactory results. 

I 7 .  T h e  Survey of India Department continued throughout the year under 
the administration of Major-General Strahan, and the Government of India desire 
to  acknowledge his efficient management of the Department and the value of 
the work done in all Branches. 

[True Extract,] 

O ~ ~ ~ ~ . - O r d e r e d  that the above Resolution be forwarded to the Surveyor- 

Punjab. General of India, the Inspector-General 

T. W. H O L D E R N E S S ,  

Madras. 
Bombay. 
Bengal. 
xorth-western Prov. 

Secretary to the Gwernment o f l ~ z d i a .  

Burma. of Forests, the Local Governments and 

&:; Administrations noted on the margin, and 
inces and Oudh. Bersr, to  the Foreign, Military and Public Works 

Departments. 
Ordered also that this Resolution be  published in the Supplement to the 

Gnzette of India. 
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