
TOPOGRAPHICAL SURVEYS IN THE BENGL4L PRESIDENCY. 

The Regular Survey Parties were sevcn in number, and were employed in 
the Topography of the under-mentioned States and Districts :- 

No. I.-In Gwalior and Central India. 
Tile Rcplnr  Sun~eys.  Mo. 11.-'In the  Upper Godavery Districts and t l ~ e  

Province of Berar. 
No. 1IT.-In the  Chutisqurli District and the Bustar Dependencv 

of tlle Central Provinces, and in  the  Jaipur, P a n c l ~ i ~ e t t a ,  aud 
Xadagul Dependencies of the Vizagapatam Agency. 

No. 1V.-In Cliota Nagpore, Jushpur, and Sirgoojab. 

No. V.-In Rewah and Bundelkund. 

No. V1.-In the  Ilossiah and Jynt,eah Hills, and on tlie border of 
the  Garrow Hills. 

No. VI1.-In Jeypore, Ulwar, and Sliekawattee. 

2 ) .  I n  addition to  the above, the  Militarv R~connoissance of Ehootan and tlle 
Otller operations unconnected with Dooars was completecl to the  furthest pointas reached 

the Regular Surveys. by  the Bhootan Field Force ; the  remaining field 
work of the  Pegu Survey was finished, and the necessary steps for tlie early 
completion of the  Maps of tlie Province were talccn. 

(3). The  seven Regular Survey Parties have accomplished an aggregate area 

Out-turn of R r p l a r  Survcys in 1865-GG. of 17,889 square miles of final Topographical Sur- 
vey, on t l ~ e  scale of one inch to the mile, wit11 an 

area of 18,664 square miles of iriangulation as a basis for future operations. The 
city of Jeypore and the  Cantonments and City of Sipree were surveyed and 
mapped on the scale of one inch to 500 feet;  tlie new Cantonments of 140rar 
were partially surveyed on the same scale ; the  site of the  new Cantonment a t  
Pokri on the Himalayas was srirveyed on the  scale of one inch to  200 feet, and 
contoured a t  vertical intervals of 1 0  to  40 feet. 11,052 acres of' land in Rewah, 
to be transferred to  the  British Government in exchange for other lands, were 
surveyed on the scale of one inch to  20 chains ; and 1,061- linear miles of Bound- 
ary Survey were traced in the four Districts of Herar. 

(4). The  total cost of the  above operations amount,ed to Rs. 3,48,664 for all 
charges, pcrrnanent and contingent, and inclusive of the  Military pay of all 
Military Otbcers employed in  the Department. The  numerical details of the work 
and cost of each Party are exhibited in  the  following Statement :- 

~ 

OF 

S u n ~ s r .  

. . . . . .  No. 1 I'nrty 

. . . . . .  .. 1 1  ,, 
., 111 ,, . . . . .  

. . . . . .  .. 1V ,. 
v ,, .. . . . .  

. I ,, . . . . . .  
1 , .. . . . .  

Total . .  

---. . 

- -  - - 

Topnzr:~pl~>- 
on si,:alc 0 1 '  

OIIC i111.11 to 
tllc lnilc in 

Squnrc hlilcs. 
- 

2,39.5 
i , n ~ ! )  
3,10.i 
3.502 
3,208 
1 , I G O  
2.3i0 

---- 
17,889 

- 

Surveys of 
C:itird nnrl 

C:lnlolllll(llltS 
on a(,:lIe 

of 1 i11c.11 to 
500 fc.ct. 

1 4  
...... 
...... 
. . . . . .  
. . . . . .  
. . . . . .  
1 

. - ~ 

' ~ ~ ~ ~ ~ ~ '  
in Ii~~rlrr 

J l i l s  

...... 
I,OGI 
..... 
..... 
...... 
...... ...... 

~ 

Tri;~ngoln- 
tion in 

Squnrc Iblilrs. 

...... 
ina 

5.000 
4,800 
4,. 539 
1,370 
2,780 

- - 

Jlcnsnrrmmt 
of Villngc 

nrens in ncrcu. 

- 

...... 

...... 

...... 

. . . . . .  
11,052 
. . , . . ,  
...... 

Cnllto"r 
S111,vey on 

of 1 inrll to 

...... 

...... 

...... 

...... 

...... 

...... 
1 

I - - , _  
1,061 ( 24 

Cost 
in llul~ceg. 

-- 

61,097 
4.1 :I03 
6'7,665 
52,1.21 
6!).230 
60.liU9 
36,029 

1 

-- 
18,684 

_ _ _ _  
3,48,664 

--- 
11,052 



( 5 ) .  Debiting t h e  to ta l  cost of t h e  operations against  t h e  area of fin;tl survey 
on t h e  scale of one i11c11 to  the  mile only, as is 

Cost of S ~ ~ r v e y  per Square Mile. usually done i n  order to  obtain the  ra i io  between tile 
cost of t h e  operations ancl t l ~ e  out-turn of work, tlie rat,e per square mile of final 
Rurvey will be seen to  be Rs. 19.8-0, which, however, would be somewhat reduced 
if allowance were made for t h e  cost of the  work of other descriptions which has 
been executed dur ing t h e  current  year. 

(6). I n  m y  Administration Report  on t h e  operations of t h e  Topographical 
Surveys for 1864-65, I have shown t(11at there  has  been a steadily progressive 
advancc in  t h e  quanti ty of the  work which has been turned orlt annually iu this 

Furtller incrcasc in nnnutrl out-turn D ~ p n r t m e n t  dur ing t h e  five years commencing i n  
of U - O ~ ~  not dcsi~.nblc. 1860-61.  B u t  I deprecated any furtiler advar~ce ill  
this  direction, and  pointed ou t  thilt there was alrencly a tendency to aim a t  uccoll.~- 
plishing a, larger arnount of worlc than could be satisfactorily completeJ, 
I showed t h a t  while the  Triangulation,  on  which the  details of the  Topograplly 
are based, i s  of a very hip11 ortler of accuracy a c d  does not need to  be improvetl. 
t h e  accllracy of t l ~ e  delineation of t h e  deti~ils, by t h e  usual method of' pla~le 

Arlditional on tire necurncy the tabling wi thout  t h e  aid of' measuring chai~!s, was 
topogr;lpliic;ll dctnils neccssury. liable to  be called in questioo, and  that  this par- 
tion of' t h e  work required t o  be more tllorouglily tested and exarnined in the field 
than had l~ibllerto been custom:lry. 

( 7 .  T h e  Government of' India  has been pleased t o  support thrse  views in a 
let ter  (No. 5497, (lilted 1 6 t h  October lSCiG, frorn t h e  Secretary to the  Government 
of India  i n  t h e  H o m e  Department) ,  i iom which t h e  f'ullowirrg p;lrilgrapIis are 
extracted :- 

" 4. T h e  Governor General i n  Council, I am t o  state, fully concurs in your 
" views on t h e  subject, and reeclily accepts t h e  principle s t d e d  in parib. 5 of the 
" Repor t  that  t he  out-tcrn of work should not, on  any account, be to er- 
"ceed tlic amount  tha t  can be accomplished wit,h a n  al>propriate degree oF fi~lelity. 

" 5. You  have shown (paras. 7 and 11) that ,  so far ;IS t he  ?'opogr;lpl~ic,ll 
'' Triangulation is concerned, no  serious errors can occrir cvithout detection, an11 
" t h a t  t h e  operations of t h e  year have been carried ou t  wit11 all t h e  accuracy whicli 
'' could be desired. B u t  a s  regards tlie detailed topog~.spliy, you reninrlr that 
" ' some f u r t l ~ e r  clleclr over the  accuracy of the  intcrior det:lils is reclllired than the 
" cllance of their e x ~ ~ n ~ i n a t ~ i o n  in t l ~ e  ficld by Esectitive Oflicers,  rho often have 
,, so g r e i ~ t  an ; ~ i n o n ~ i t  of ~vorlz of other descriptions to get  t l~ roug l i  t11;1t, they have 
" rrlucl~ ~!ifficulty in firicling t ime t o  undertake these examinations;'  and you stake 
" (para. 10)  t l ~ n t  cl~c.cl<s, similar t o  those introduced by Coloiirl Thuillier in the 
" Hevenue S u r v e ~ s ,  viz., t he  running of cbeck lines over portions of the field 
" \vo~.lr, are now being iutrorlnced int,o tlie topographic;rl operalior~s. 'I'l~e C ~ V -  
" ernor General i n  Coul~cil ,  I arn to  state, considers tha t  you rigl~tl jr  : ~ t t n c l ~  great 
" importance t o  the  institution of measures calculated to ensure a proper test of 
" tho accur;lcy of t h e  work performed, ar~cl H i s  Excellency in  Couucil will be glitd 
" t o  learn t l ~ e  result of the  steps taken i n  t h a t  direction." 

(8). Too short  a t ime has elapsed to elicit much i n f o r m ~ t ~ i o n  regarding the 

Rcslllts of thc  tcqts nlrcatly npplierl. results of t l ~ e s e  verificatory operations. As yet only 
one Executive Officer has been able to sub111it 

sketches sl~oiving botli t h e  original survey and  that  O F  t h e  ground over wl~icll 
check lincs have been run ; t he  respective i~ idepe~ ldeu t  delineatiol~s of detail are, 
o n  t h e  whc~le, vcBry siltiqfuctory, coinciding in most instances, and rarely ex11il)iting 
1.lrger c9rrors t l ~ a n  coillcl well be avoided; one Plane  'I'i~ble Section, I~owever, 11all 
t o  be rejccted a1111 resurveyed. 

(9). Event~.lal ly i t  may be feasible for each Survey Pa r ty  to  draw out Returns 
showing t h e  magnitude of t h e  several error3 on 3 Suggrqtlr,n~ for rlr,fininz tlic limits of , , , 1 ,  , . given length of checlr line, their  numbcr, and it3 

cu~~~at : t rueee in w l~ i c l i  Sl~rvcyora nre propoption to t h e  nulnber of coincidences. Tllcxe 
placed. R ~ ~ t o r n s  will 11c useful in order to effect a compnrisoll 
beiween t h e  relative degrees 01' nccurilcy attained by tlic different Surveyors, ilud 



they may enable precise rules to  be laid down, defir~ing tlie l imits of allowable 
error, under all t he  varied circumstances in  which an  Indian Surveyor is liable t o  
be placed. For  t h e  wl~ole  of the  different Districts under survey do not require 
to be delineated wi th  the  same amount of m i n u t i ~ ,  nor indeed do all p:114s of t h e  
same Dis t r ic t ;  some are rich, fertile, and populous; others poor, wild, and hidden 
in forest; i t  would be a waste of t i~ r i e  and often an impossibility t o  survey t h e  
latter with a s  much attention to accliracy and  arnount ot' detail as the  fo rmer ;  
8s a rule, however, i t  is better to  obtain an  excessive amount  of accurate detail, 
than to be satisfied with what may be found to  be too little when these tracts of 
country are brouglit into better communication with the  surrounding regions, and 
their resources a re  further developed. 

(10). T h e  accuracy of t h e  h4aps of tlle Topo,nrnphical Surveys will in general 
depend on the number of points fixed by triangulation or traversing as a basis for 
fililng in tlle details of the  ground, and on tlie number of stations at wliicli t h e  
Plane T2rble is set u p  for d ~ l i n e a t i n g  the  said detail.. Cmteri.spnribus, t h e  more 
nunlerous these are i n  a given area, the  more exact should be the  results. I n  
illustration of' tlle different circumstances under which different Survey Part ies 
are placed, tlie follonrinz Table is given, showin,p the  relative number of fixed 
Points and  Plarie Table Stations in a, square niile in each surrey  :- 

(1 1). T h e  out-turn or  tlie tol~ogrilpl~icnl t~. i ;~npnlation of t h e  past field sea- 
son and thc  errors thereof arc esliibited in the  following Table. The quality i s  as 
escellerit 8s can be desired; tlre qoantitjy differs uiuch in  t h e  different Parties, 
varying wit11 the  extent of' tlie t r i n ~ ~ ~ u l a t i o n  of former years wllicli was available 
for tlie Topography :- 
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(12). During the past recess, Cspt;lins Melville and Murray, whose Par t ies  
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for u p r a r J s  of a year, been drawn so as to  be adopted for Photography, brush. 
work having been exchanged for pen and ink in  the  hill shading, aud all colors 
being prohibited other than those which possess strong actinic properties. Such 
Maps can be well c ~ p i e d  to full scale by Photography, but they cannot be reduced 
by the same process mithoct the  printing becoming too ~nicroscopic to be easily 
legible. I n  all BInps, whether of large scnle or small, the  printing of the names 
must be sufficiently large, to be easily read without the assistance of lenses or 
m a g n i f j i n ~  glasses; thus, however much th* scale may be reduced, there is 
a limit bcpond which the size of the printing must not be reduced. Conse- 
quently the  topographical ARlps, on the scale of one inch to the  mile, which 
contain as much detail as the  scale mill admit of, and in  which names are 
printed IIO larger than is necessary for legibility, are not susceptible of reduc- 
tion by Photograpl~y, without becoming too microscopic and confused to be of 
general utility. 

(13). T o  overcome this difficulty, and secure as much aid as possible from 
Photography, i t  is necessary to prepare Maps with a special view t o  their reduction 
by  Photography. T h e  simplest, quickest, and most economical method of so 
doing is to  make a tracing of' the  original Map, omitting all minor details which 
might  confuse the reduced Nap,  but  exhibiting the  positions of the  chief towns 
and villages, and the  principal orographical f'eatures and water-courses, and printing 
all names three to four times larger than on the original Map. Coarse drawing is 
better suited than fine for this purpose, and less labor is required in the  proportion of 
1 to  3 or 4 than in drawing manuscript Maps, on the reduced scale, after the method 
which has invariably been followed hitherto. T h e  Maps thus  specially prepared 
are  found to be excellently adapted for reduction by Photography to the Atlas 
Sheet scnle of one quarter of an inch to  the mile, and the reductions are more 
exact, more artistic, and of greater practical utility than the manuscript reduc- 
tions. There is a t  present every reason to  anticipate tha t  this process may be in- 
troduced into the operations of all the Survey Parties, with the  double advantage 
of improving t l ~ e  quarter inch Maps and diminishing the labor with which they 
are prepared. Captain bIelville is an excellent Phot,ogrilpher, and his labors in this 
direction have been most assiduous and meritorious. 

(14). I mill now proceed to report on the general operations of the res- 
pective Survey Parties, full details of which will be found in Appendix B in 
extracts from the Annual Reports of the several Executive Officers, some of which 
furnish uiucll interesting information regarding t l ~ e  Districts under survey. 

EXECUTIVE SURVEYS. 

No. I PARTY.-GWALlOli A X D  CENTRAL INDIA SURVEY. 

personnel. ( 1 )  T ~ l i s  Par ty  W:IS employed in portions of the 

Ca,,tain A, II. l\lclvillc, Exec,,tive Native Sti~tes of Gw;rlior, Jeypore, Kotah, and Jhal- 
Officer il l  rh:krg~.. a\vu~., on the north nnd soutll ba~ilts 01 the (;l~r~rnbul 

I , i e n t ~ n : ~ ~ ~ t ,  (Illnrlcs S t ra l~an ,  n. 8.. 
Military ,\*Filtnllt STl,~Ciil~ duty  in the River, between the parallels of 2no 151 and 2(i0 151, 
Bhnntnn I h ~ o : ~ r n .  anil the rncridims of 'i(jO 30, and 77" 15'. The 

Liententtnt E. IV. S:~~nnr.lls. Assiatont 
P . ~ , . ~ ~ ~ ~  s ~ ~ , . , . ~ ,  Iln,l,.r inqtru,:tion. ground mllich wits fillally s ~ ~ r v c y e d  on the scalc of 

1 .  I I t  i i t t  one inc11 to tile mile, ;tnd of  wllicll all details, Tope- 
,, l1. .I. l3r) lqt ,   litt to. 
,, (;, T,, C'l,ill, Sl,b~Asaistnnt, graphical as well as Trigonornctric:~l, were completed, 
, . I ,  .. embraces ;ln a-ea of 2,3!)5 square rnilcs. In addition 
. (;. A l l ~ ~ n t t ,  
,, G .  fi11irpIiy. to tlris thc Cantonnlents and C i t , ~  of Sipree, and part 
, O .  Kstcvr. of the new Cantonments of Morar, were surveyed 

Nnt ive  Snrveyora nnrl I l rnftrmrn 
.j,,nl:l I 'v r~ l~n , j ,  .LI,IIIII,I s l l lnl ld  lih;m, on tile scale of one inch to 500 feet. 
( iou lnn~  Jlallon~ed, Chooraunko. 



(16). T h e  following Table shows the  area of surrey on the  one inch wa!e 
Ont.turn of field work on the one and the average number of Plane Table Stations i n  

inch scale. a square mile, by each person who assisted in this 
portion of the  operations :- 

I note with approval that  the Junior Assistants were only permitted to  undertake 
a srnall amount of work, and were required to, go over tlie ground very carefully 
and slowly, as is shown by tlieir large proportion of Plane Table Stations. 

(17). T h e  native forts of Rimtembour and Rundllar fell within t h e  area 
under survey ; they are considered of ~nucl i  importance, and so jealously guarded 
that much dificulty was experienced in persuading the Maharajah of Jevpore t o  

 it;^ it;^^ to sllrvry of native forts permit of their being surveyed ; it was feired tha t  
succcsstillly ovcrco~ne. our Officers would be prevented not only from enter- 
ing t11e forts themselves, bu t  from visiting tlie high ground immediately around 
tIrem, which would then have had to be left as blar~ks on our Maps. Fortunately, 
Captain Melville succeeded, al'ter sonie days' delay, in overcoming the  Maharajah's 
ol~jections, and obtaining permission to  make the surveys, but  only on the con&. 
tion tllnt he alone should do them, without the  aid of any European Assistants. 
Tile forts and surrounding country are briefly described in his Narrative Report. 

Nnml~rr of 
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in a Square M ile. 
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NAXES. 

CRptnin Melville ... ... ... ,., ... ... ... ... ... ~ i ~ u t .  S:~mueUs ... ... ... 
... ... ... ... Nr. Hont  ... ... ... ... ... ... ,, 13olst ... ... 
... ... ... ... ... ... Cl~ill ... ... ... 1: MrArthy ... ... ... ... ... ... ,, Al1111ltt ... ... ... 

... ... ... ,, JItlrpl~y ... ... ... ... ... ... ,, Estcvc .., ,.. ... 

Natine Surveyors. 

... ... ... Jonla Pcrsl~nd ... ... ... ... ... nbdool Sumud Khnn ... ,.. ... ... 
Gnnlaln I\I;~l~omcd ... ... ... ... ... ... ... ... ... Cboor:mmm~ ... ... ... 

(18). So large an amount of triangulation had been executed in advance of 
~ d c ~ i t i o n n l  p O i l l , ~  f i , ~ , ~  by traversing t h ~  Topography no further extension was needed 

as acll ;I* tr i :~~~gnl:~t i [r~~.  during the field season under notice ; but  73 addi- 
tior.:,\ points were fixed within the area of the operations of the  preceding sea- 
son's triangulntion. Captain Melville also found i t  necessary to  determine the 
positiolls of 68 points in the dense forest and jungle on the lett  bank of t h e  
Koonoo River, by tlie method of traversing, as triangulation would have been 
impoqsible without incurring great expensc for line tatt ing. Traverses were car- 
ried through the forest, starting from a fixed point on one side, and closing on 
another on the oppositc sidc, and laying down the positions of several points i n  
the interior, to nit1 the cletail Surveyors; n very simple and expeditious method of 
calculating the rcctnngular co-ortlinntes of the  points of the  triverse, and reducing 
them with fair nppl-oximation to tlie spherical CO-ordinates of Latitude and Longi- 
tude, wils ntloptcd hy Captain ;?uIelville, and is described in  his Narrative Report, 
and may be ~bllowed w ~ t h  advantage by 1111 Surveyors who find themselves in 
similar difficulties. 

Gcnerd average of I'lnne Table Sct t ing  ... 

Area in Squnre Miles. 
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(1 9). Tile Koonoo jungles were found to  contain many Inore villages than had 
been the ground appearing to  have once been cultivated to a consider. 

extent ; an &!~dhist temple, with some bearitiful carving and a lono in. 
'? scription, was found in one of the  detlsest parts of the forest, llear the source 01 the 

Parung River ;  and numerous sites of ruined villages a le  indicated by groups of 

larere tamarind trees. But  now the  country is overgrown with jungle, and in. 
habited only by Slleriahs, who are described as " pcrrect wild men of t,he woods,. 
going about nearly nalied, and subsisting almost entirely on wild fruits and roots," 

(20). During the subsequent recess, five General Maps were completed on the 
scale of an inch to  the  mile, the  Cantonments and 

Recess opcmtions. City of Sipree were mapped on the scale of an inch 
t o  500 feet ; a Chart of the  triangulation and a Degree Sheet of topograpl~ical de. 
tails were completed on the scale of the Indian Atlas, one quarter of an irlc]~ to 
t h e  mile ; two copies of the Triennial Report of the  Gw~ilior Survey for the yearl; 
1862-63 to 1865-66 were compiled, one lor the use of the  Surveyor Generally 
Ofice, the  other for trarlsmission to  the  India Office. Captain Melville also 

undertook t h e  preparation of the  esperirnental lfaps 
Triangles ... ... .. . 107 
Latitudes nnd Longitndcs . . 12 for. reduction by Photography, which have already 
Hcigllts ... ... . . 2 U e e n  described in paras. 12 and 13 of this Xeport. 
Traverses .. ... ... 15 The  amount of the computations i s  given i n  the 

margin. 

(21). Lieutenant Charles Strahan, R. E., t h e  Military Assistant attached to 
~ilitsryreconnoisance of the B ~ O O .  this Party,  was deputed on special duty to  go on 

tan Dwars. with the  Military reconnaissance of Rhootan and the 
Dooars, which had been commenced during t h e  previous field season by Captain 
Godwin Austen. I n  order tha t  Lieutenant Strahan might be in a position to  
make the most of any opportuqities of carrying a survey into the  interior 
of t l ~ e  Bhootan Jlountains, which 111ig1lt offer in  the  probable event of tlie ad- 
vance of the  Briti.11 Troops to Panaliha, I obtained from H i s  Excellency the 
Commander-in-Chief t h e  services of a Party,  consisting of an  Officer (Lieutenant 
Holdich) and four Corporals of the  Royal Engineers, and 12 Native Sappers, to 
assist i u  tlie operations of the  survey. The  sub~nission of the  Rhootiahs prevented 
the  anticipntecl advance from being made ; consequently Lieutenants Strahan 
and Holdich were employed in extending the reconnoissance of tlie Dooars 
eastwards from the  meridian of Buxnr, up to which i t  llncl already been brought 
by Captain Qoclwin Austen, to  the Nonass River, where tlie Dooars terminate; 
with the  aid of some Sketches made by Mr. Nicolson, this work was nearly com- 
pleted, and is now lithographed. 

Xo. I1 1'SRTY.-RYDERABAD S U R V E Y .  

(32). During the  year under review, tlie ficld operations of what has for 

Close of the Hy~lcrnbnrl Sonrey. 
many years been known as the Hjdernbad Survcy 
wcrc b rounl~ t  to  a termination. Commenced in tile " 

year 1855, this survey hns accomplislied t l ~ e  t ~ p o ~ r a p h i c a l  delineation, on the 
sc:c~le of an  inch to the mile, o f ' a  vn.t c s t e r ~ t  of country, embracing the 
Districts or Oomraotcc nn(l Woon, t l ~ e  I'ergunnah of C4angra, the Upper Godnvcry 
Taloolts from Sironch,~ to I!liudrnclicllum, tllc I l n n ~ ~ e e r  and part of tlie I\lahole 
Circars, comp~ikinq in all an arcn of 40,575 square rniles. The operations haye 
been conducted tllrol~gliout under ~ I I P  supcrvisicln of' Mr. Mulher,~n, who, after 
ceveral years of' service in thc (;rent Trigononletrical Survey, was appoilltcd to 
the  charge of the HjderaLed Topographical Party. 



(23). T h e  operations of the  past field season have comprised the survey of 
Personnel. t h e  following Talooks : Nugur, Albaka, 

Cherla, l3hudracl~ellum, and Rakapile, of t l ~ e  
James Mulhernn, Esq., Executive Surveyor in 

chnrge. Upper Godavery District, covering a total 
Mr. A Chnmarett. Civil Assistant. area of 1,859 square miles ; also the  de- 
,, J. B. Smith, Senior Sub-Awistnnt. 
,, Fnrrell, s u b - ~ s s i s t m t ,  l s t  CIIISS. marcation and survey of the boundaries of  

Ogle, ,, 2nd CIW. the  b u r  districts, Ooinraotee, Akolu, Mekhur, ,, Scnnlnn 
,, Chcnnel and Woon, of the  Province of Berar, thc  
,, Mninc, :: 3rd"Class. aggregate length of which amounts to  

Native Surtreyor~. 1,061 linear miles. 
~ n m  i31undnr, Junardun Rno, Pnndnrao, Bapruao, (24). The  following Table shows the  

6heikh Ornnr. area of the  survey on tlie one iucll scale, 
and the average number of Plane Table Stations in a square mile, by each person, 
who assisted in  this  ort ti on of the  operations: - 

The above figures sufficiently indicate tha t  the  work has not been of a very closa 

Details of Topography. 
and detailed nature, but  this is explained by tlie cir- 
cumstance tha t  tlie ground under survey is for t h e  

most part buried in forest and jungle. Portions of the District have been resur- 
veyed, as a check on tlie original operations, with the  result of corroborating t h e  
general accuracy of tile details, so far as i t  had beeu found practicable to  render 
them. 

("6). Mr. Mullieran has afforded valuable assistance t o  the  local authorities 

I3oundary demarcatio~l. 
i n  the  demarc:rtion of several boundaries, more par- 
ticularly on the frontier line between the Nimar Dis- 

trict of tlie Central Provinces and tlie Oomraotee District of the  Hj~derabad 
Assigned Territories ; t h e  Commissioners who were recently depnted to report on 
certain disputes re9:irding this boundary ]lave come to tlie conclusion tha t  i t  has 
been accurately oiitlined on Mr. lfulhcran's Blaps, and have recoinmended i t s  
adopt,ion accordingly. 

(26). During the rccess six Gencrnl Maps and 44 boundary slips were corn- 

Rrrclr opcr.~tio~~r. 
pleteclon tlie scale of one inch to the  mile, also a re- 
cluced Alap on tlic geographical scale of a quarter of an  

inch to the mile ; a p n e r a l  Report on the whale of the  operations of' tlie survey 
from its cornlnenceriietit in 1855 to its close in the  present year has been begun, 
and should be completed during the next rccess. 

(27). The Party has now been moved nortllwnrds into the  Central Provinces, 

Foturc nprrntions. 
t o  be employed in the hilly tracts south of t h e  
Norbudda. ltiver, appertaining to  the Districts of 

IIoshungabacl, Bait,c?ol, Cliindwarra, Sconec, and Mundla ; such portions of these 
Uistricts as are unsuited for Revcnue Survey will be surveyed topographici~lly. 

Avcrage Number of 
plant Table S h -  
tions in a Squnre 
Mile. 

0.60 
1.17 
9 3  
.5S 
9 6  
91 
.72 
.58 

NAME OP S U U V E Y O ~ S .  

Xr. Chamarett ... ... ... ... .., ... .. Fnrrell ... ... ... ... ... ,.. ... , , O g l e  ... ... ... ... ,., 
... .. Scanlan ... ... ... .., ... 
... ... ,, Cl~cn~lel ., , ,.. ... ,.. 
... ... .. Maine ... ... .., ,.. 
... ... Ro~n Cl~under ... ... ... ... ... Jurwdun Rm ... ... ... ... ..- 

Gencrnl avcrnge ... . . a  ... ... . I *76 

s,u\.cyed. 

321 
70 

310 
311 
207 
216 
366 
155 



No. I11 PARTY.-CENTRBTJ PROVINCES AND VIZAGAPATAM 
AGENCY. 

(23). This  Party, which has for many years been employed in  Ganjam and 
Per~onnel. Orissa, was a t  work during the field season 

t ieutmnnt Colonel a. H. Snxton, ExecutiveOR- under review in  the  Chutteesgurh District 
tor in cllurgc. 

Licutcnant A. R. Doiv~~ing .  Military Assistant. 
and t h e  Bustar Dependency of the Central 

Mr. D. Atkinqon. Civil 2nd Assistnnt. Provinces, and in the  Jaipur, Panchipetta, 
,, R. W. Chew, Sob-Assistant. 
., J. Harper, 

and Madugul Divisions of the  Vizagapatam 
,, F. Adnms, Agency. 
,, J. Mny, 
,, T. Clnudinq. (29.) T h e  following Table shows the 
,. T. Leonnrd. Apothecary. 

Final Survey. 
area of final survey on 

Herliatoolla, Native Surveyor. the  one inch scale, and 
the average number of Plane Table Stations i n  a square mile, by each of the 
Assistants who were employed in the topographical delineation, of which the total 
area completed amounts to 3,105 square rriiles :- 

(30). Colonel Saxton has devoted mricll time t o  the  personal examination in 
Remarks on the nccnnry of t ~ l e  the  field of the work of the  detail Survejors. I notice 

dctnils. with approval his commendation of the  Field 11:tps 
executed by Mr. May "as  evincing great care and lahor ;" the  average number of 
Plane Table Stations made by this Assistant is more than four times greater than 
tha t  of any other detail Surveyor in the  Party. liegarding t h e  general accuracy 
of the details of this survey, Colonel Saxtoll reports that  " he could poiut out 
'' portions of 10 to 20 square miles in extent, in  the Maps to be sent in this 
'' season, where the positions of villages and the runs of minor water-courses can- 
" not with certainty be accurate to within a quarter of a mile, bu t  where, sup- 
" posing them to  be only wrongly placed to that  estent, for all priictical purposes, 
" the  error would be of nu importance, t h o u g l  under a rigorous test it would 
" appear great." 

NAME OF ASSISTANTS. 

... 1,icut. Downing ... ... ... ... ... 

... Blr. Atkiuson ... ... ... ... ... 
... ... ... ... ,, Chew ... ... 

... ,, Harper ... ... ... ... ... 

... ,, Ada~ns ... ... ... ... ... 
... ... ... ... . . . . . . .  ,, nfsy ... ... ., Cli~udius . , . ... ... ... ... Native Surveyor Hedi~~toolln ... ... ... ... 

(31). T h e  triangulation was extended in advance as f'dr south as the parallel 

The trisnbv~lllntion. 
of 18" l5', and west to the meridian of 81" 45'; it 
embraces an area or about 5,000 s y a r e  miles, in 

which there were 39 stations of observation; the total number of points which 
were laid down has not yet been reported. 

(32). During the recess, eight Sheets of the Generiil Maps on the one inch 

Recess opcrutio~~s. 
scale and two Sheets of the  C+eogrdphica1 Maps on the 
q ~ ~ a r t e r  illcli scale, were completed; no details are 

given of the  amount of computations, but a large quantity of secondary compu- 
tations is said to Le in arrears. 

Arcn sur,reye(~ in 
Square Miles. 

-- 
. . 

78 
419 
326 
649 
4,50 
375 
4,50 
458 

Aver":~ Nllmhrr of 
Plnnc Tul~le Stntions 

in a Square Mile. 

1.8 
No rcturn. 

1.1 
1.6 
2 0  
R.5 
1.7 
1.5 

... , . , . , , 

General nvernge ... ... 2 6  



NO. IV PARTY -CHOTA NAGPORE SURVEY. 

(33). During the  field season under review, this Par ty  has been employed 
in completing the survey of the  Districts 

Personnel. of Chota Nagpore proper, and comme~icing 
Captnin G. C. Deprce, Executive Officer in charge. work in  the Districts of Jushpur  and Sir- 
BIT. F. U.  Girdlcstonc, Assintaut Surveyor. 
Mr. G. A. M C G ~ ~ I .  gooj ah. 
,, J. Vnnrlcrplrtt. 
,, A. .J. lvilson. 
,, T. W. R1)11;1nau. 
,, A. G .  Wyatt. 
,, A. J.  James. 
,, G. narker. 

Native S~irveyors and 
nrr. J. H. Wilson. 
nabrn nr. s. uutt .  
Mr. C. D'Cruz. 

average number 

DraRmcn. 

of Plane Table 

(34). T h e  $round which was finally sur- 

Final Survey. 
veyed, and of wbicll all 
details, topographical as 

well as trigonometrical, mere completed, 
comprises, an area of 3,702 square miles. 
The  following Table shows the area appor- 
tioned t o  each detail Surveyor, and the  

Stations in  a square mile :- 

Area surveyed. 
Averngc Nmnhc~ 

of Plnnc Tal~lc 
Stations. 

Mr. Girdlestona ... ,.I ... 
.. McGU ... .., ... 
,, Vnnderputt .. .., ,.. 
., IVilson (senior) ... ... 
.. Bobanou ... ,.. ... 
,, Wyatt ... ... ... 

Jnmes ... .. ... ... 
,, Wilson (junior) ... ... 

Beboo Dutt ... ,,. ,.. 

Forests and bills. 

Pats and cultivntion. 

Nucb details and hills. 

Forests nntl Irills. 

Forcsts m d  cultivation. 

Hills and cultivntion. 

Hills and much cultivation. 

Forcsts. 

Forests, hille, ilnd cultivation. 

1760 

4420 

502.4 

4198 

440.0 

4.7 PB 

308.9 

421.1 

397.0 

Much pains appcar to have been bestowed on the examination of the  accuracy of 
the survey of the  interior details, Captain Depree having devoted two months 
of the ficld season to  this purpose, during whicli he surveyed 6 6 4  miles of check 
lines, 374 more lr~iles being run by an Assistant. I notice with approval t h a t  one 
l'lane Table Sectioo, wl~ich was found to  be inaccurate and unsatisF~ctory, was 
portioned out between thc wl~ole of the  Assistants, and resurveyed before t h e  
return 01' tlle Par ty  to recess qunl.ters. 

Gcl~crnl sverngo ... ,.. 

(35). A net-work of triangulation jvns throlvn over the  greater portion of 
The triangulation. 8irgoo,j:lh and Jushpur,  covering an  area of 4,900 

square miles, in  which 2 5 5  points were fixed by 
observations tnlrcn a t  53 stations, giving an average of one point in  a n  area of 
1s-73 square miles. 

(36). I n  the course of the recess eiyht Sllcets of the  General &laps (i a 
degree in longitude by of a degree in latitude) were completed. Three Sheets 
oF(;t:ographical Rl;ips, l o  in latitude by I" in  lonritudc, on the scale of of an inch 
to a mile, ilnd a Cliart of the triangolntion on the latter scale mere also finished. 
The extent of the computations has not been specified clearly, bu t  they are 
reported to liavc Lecn colupleted u p  to date. 



No. V PARTY.-REWAH AND BUNDELKUND'SURVEY. 

(37). The  operations of the  past year have been carried on in  the territories 

Perso~~nel .  
of the Maharajah of Rewah, and in several 

Captnin W. G. Murnr. Executive Omcer in charge. of the  native states of Bundelkund. In 
Lieutcnn~~t W. F. D U ~ ~ I C ~ ,  nrilitnry Assistnnt. addition t o  the  ordinary topographical 
Mr. R.  A.  Rcll. Civil Bssistant. 
,. C .  H .  Ne;~lc, ditto. operations on the scale of an inch to tile 
,, E. S. P. Athiuson, Sub-Assistant. mile, which embrace an area of 3,209 
,, C. F. Hamer, ditto. 
, A. D I o i v r d ,  ditto. square miles, several villages to  the north of 
., C. T. Evnns, ditto. the  Railway Line, belonging to the M,lha. 
,. T. D. l<y:~n, ditto. 

Nntivc S ~ U V C ~ O T  Nubbec HUX. 
ri1,jah of Kewah, which i t  is proposed t o  

,, l're~u nnj. transfer to  the  British Government in ex. 
,, Abdhoor Itoheem. 
,, A ~ ~ O O I  Iluhman. change for other villages lying south of the 

line, were survejed on the scale, -1 inches 
to  the  mile, and the  traverse system, of the Bengal Revenue Surveys; their 
aggregate area amounts t o  11,052 acres. 

(33). T h e  following Table shows the  area completed by each Assistant 
employed on the one inch survey, and the average 

Survey of detnile. number of Plane Table Stations in  a square mile :- 

I notice with satisfaction tha t  Mr. Bell's Topography is reported by Captain 
JIurray to be executed in a most masterly and must accurate manner;  tlie nulnber 
of his Plaue 'I'able Statians is  a sufficient proof of the  care with which he hay 
worked. 

(30'). T h e  triangulation which mas executed in advance as a basis for future 
Tupograpliy covers an area of 4,539 square miles, and 

The trinngulntion. furnishes 3 13 points (which were fixed by observa. 
tions taken a t  60 Trigonometrical Stations), thus giving an average of one p i n t  
in an  area of 14.6 square miles. 

Average Number of 
. Pllrne Table 

Stations. . . , 

2.63 
8.10 
2.57 

. . 6.65 
4.61 
472  
454  
1% 
4.22 
734 
6.84 
6.74 

5.02 

NAXE OF SURVEYORS. 

... ... ... ... Lieutenant Badglcy ,,. ... ... ... Mr. R. A. Bcll ... ... ... ... ,, Ncalc ... ... .., ... ... ,, Atkinson ... ... ... ... ... ... ... ,, Hn~ncr .,. ... 
... ... ,, Hotvi~td ... ... ,.. ... ... ,, Evr~ris ... ... ... ... ... ... 1 ... .. ... .., ... ... ~ n t i v i  S w e y o r  Nubbcc RIU ... ,.. 

... ... ... ... ,, P r e ~ n R a j  
... ... ... ,, Ahdloor Rnhccm .,. 

... ... ... ,, Abduol I{olunan . . 

(40). During the  recess, eight aeneral  Maps (15' in latitude by 30' in Iongi. 
Recess opcrntions. tude) on the one inch scale, and one Geographical 

663 Trinn~lea. Map (lo in latitude by 1" in longitude) on the quarter 
88 Lntitudcs, Longitud-, and h i -  inch scale, ]lave been completed ; three slleets of the 

moths. 
142 Heights. Generzl Maps were copied in the mariner described in 

B Rny Trnrcs on the sille of para. 13 for reduction by Pl ioto~mphy.  TIle extent ~ r c a t ~ r i g o n o m c t r i c : ~ ~  Survey Trinnglcg, 
piPinR average error of 4.6 inebcs of tlie computations is exhibited in the  margin ; they 
per 111ile. are reporbed to  be complete up to date, as far as the 
requisite data were forthcoming. 

h e n  surveyed. 

. . 
140.0 

. . .  202.3. 
289.1 

. . . .  333.5 
407.9 

. . . .  343.7 . 
1589 

. . . .  61.7 
336.8 
4985 
317.2 
118.8 

... General irvernge 
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No. VI PARTY.-KOSSIA AND GARROW HILLS SURVEY. 

Personnel. 
Cnptnin Godwin Austcn, Erccutire 

Officer, nbscnt. on lcnve, kc .  
Licut. 11. V. Riddell, n. E., Officiat- 

ing Esccr~tivc Officer. 
ur. N. A. Bcllctty, Civil Assistant. 
,, H. I-I. Atkinson, Sub-Assistout. 
,, J. n. Laudcmau, ditto. 
,, C. Lon,. ditto. 
,, P. Ciill~ooly, ditto. 

Native S w v c ~ o r  Ddiludiu. 

(41). Captain Godwin Austen having suffered 
much from ill health contri~cted in the  course of l ~ i s  
services in  Bhootan and tlte Dooars, was obligccl to 
obtain leave of absence, on mcdical certificate, for 
the  field season, at  t h e  terrrrination of wllicl~ he 
was temporarily employed in  learning the A r t  
of Photo-zincography a t  the Head Quarters Office 
of tlie Trigonornetricnl Survey. H e  did not serve 
with the  Par tv  during any portion of the  year 
under review, l ~ i s  place as E x ~ c u t i v e  Officer being 
temporarily held by Lieutenant liiddell, R. E. 

(42). The  physical and climatic difficulties ml~ich are encountered in the Kossia 

Pllysical and climatic clifficultics. 
and Garrow Hills are very forinidable. One Assistant, 
hlr .  Landcman, contracted a severe illness in the  

course of ltis operations, and had to  be removed to Cherra Poon,jee for medical 
treatment, but  I regret to say that  h e  died very shortly after re ;~cl~inq the station ; 
others of the Assistants suffered more or less from fever, and there mas more ill- 
ness than usui~l amotlg the European portion of the Establishment; on the other 
hand, among the natives there mas very much less. 

(43). During the  season under review, operations have been carried on in the 

Out-tn1.n of final snrvey. 
Kossia and Jynteali Hills, the Ramroop and Nowgorlc 
Districts, North Cachnr, 'and on the border of the  

Garrow Hills. T h e  total arca of final survey on t11e one inch scale amounts to  
1,160 square miles ; the  portions performed by the several Assistants, and tlie 
average number of Plane Table Stations per squAre mile, are as follows :- 

Average Nlrmher of P l s l ~ e  
'l'ublc St:~tio~rs. 

Mr. Atkinson ... ... ... ... ... ,. . 
,, Landcmun ... ... ... ... ... ... 

... ... ... ... ... .. LO\V ... ... ... , G i l l o l  . . . .  ... ... ,.. ... 
Nutivc ~ur;cyvr Dnlilndin ... ... ... ... ... 

0.7 
N o  rctrrrn. 

0.8 
2.3 
1.6 

(44). Lieutenant Biddell is of opinion tha t  the  Garrom Hills should be sur- 
Propnqrrl rc~lllctioll in scale of sur- veyed 011 the scale of half an inch to the nrile, or one- 

V C ~  on rcacl~illg ~ I I C  Garrow Hill. half the  ordinary scale of the  Topogri~pliical Surveys. 
They are described as being so covered with jurrgle that  the Plnne Tablers will not 
be able to work u p  t o  tllc one inch scale, and so exceedingly unlicalthy tha t  short 
field seasons must be anticipated as a matter of course. T h e  proposed change of 
scale would probably enable the  Surveyors to get over as much ground in a short 
season as other Surveyors worlting on the large scale for a season of the usual 
duration; this will prevent the  cost of the survey per square mile from risinq 
above the present average, while the amount of topographical delineation, which 
mill be given, will probably suffice for all pl.actica1 purposes. 

(46). The  triangulation which was executed during the season covers an 

'I'hc trinngnl~rtion. 
area of 1,370 square miles, sud ful.nislles, by observa- 
tions talten at  49 stations, 155 fixed points, thus giv- 

ing an average of one point in  an area of 8.8 square miles. 



(46). During the recess, two General Maps (15' in latitude by 30' in longitude) 

Rccras ~rpcrntions. on the one inch scale, were completed ancl a third 
was nearly finished ; tracings of 31,- Plane Tables were 

for tlle use of tlie Civil Autliorities; and four Charts of the triangulation 

230 tri:ulglcs, 163 11cigllts. were drawn on the quarter inch scale. The computa. 
tiocs were all brought up to date; their number and 

nature are sllown in the margin. 

No. VII  P A R T Y  .-RA JPOOTANA SURVEY. 

(47). This Party was employed during the  greater portion of the field 
season in the native states of Jeypore, Ulrval., and 

Person~rrl. Sllekiiwattee ; but when the  season was little more 
Licutcnnnt O c o r ~ c  Stmhnn, R. 8.. 

F.rccuti\-c C)mccr i l l  ch;ll.:.e. t l ~ a n  half over, I received an urgent request from the 
Mr. .I. F. Hnncse, Civil Assistant. Govel.nmellt of India in the Public Wol.ks Depart. , 1. o Sub-)\saist:lnt. 
,, H. J. Hussey, , ditto. nient to make imniediate arrangements for the sur. 
, . : 1 1  ditto. 
, F. i t 1 1  ditto. vey of thc site of the new Cantonments for European 
, . I ,  ditto. Troops, w1lic:h are to be erected at Pok1.i in the 
,, I\'. Stotcsbnrj. ditto. 

Katire Survcyr~rs I \ n l k r  Prrshnrl, Hi~nalayas. I therefore directed Lieutenant Stra1i;ln 
~ , ~ ~ l ~ ~ l  Sing, hlallomcd ~ui, I-l;~rb:~l~s, t0  suspend his regular ~ p e r a ~ i ~ n ~ ,  and to proceed to 
J. IVoah. Pokri with all his Assistants as quickly as possible. 

(-1s). In Eajpootana 2,370 square miles of survey ofi the  scale of an inch 
t o  the mile, were completed, and t he  city of Jeypore, 

Survey in  Rnjpootnna. with the surrounding hills and forts, were surveyed 
on tile scale of an incl, to 500 feet. 'l'he amount of work on t,he inch scale, and the 
number of Plane Table Settings by each Surveyor, are given in the following 
Table :- 

(49). The triangulation which was executed in advance as a basis for future 

Trinngulntion. topography covers an area of 2,780 square miles, and 
fixes 337 points, or one on an average in an area of 

7.3 square miles, by observations wllich were talten a t  62 stations. 

(50). At l'oliri the operiltions consisted in making a survey of a strip of the 

Survcy a t  Pokri. crest of the range about 44 rniles in length, and 
about 900 feet in brcadth, on tlie scale of an inch to 

200 feet, contoured a t  1 0  fcet vertical intervals, along the ridge and the lateral 
spurs. Lieuteniint Strahan is entitled to much credit for the manner in which 
he carried out this survey, under considerable difficulties; he had no Assistant 
i n  his I'nrty who I~nd r~ceived any previous training in either the tlreory or the 
~jrilctise of' levelling, f;)r the As~ist~ants  in the Topograpl~ical Department are so 
rarely em~~loyecl in otller duties than plane tabling and triangulation that  they are 
not trained 111 the other branches of' surveying ; he had, tl~erefore, to  colnmenco 
operations by teaching his Assistants their new dutiea. Fortul~ntelj-, I was able 
to secure lor him the aid of an Engineer Officer and a Party of European Sylpers, 

~- ....- - 

Average Nl~mher  of Plnnc 
Tuhlc Settings per Square 
RIile. 

4..2 
3.9 
1.1 
2.8 
1.6 
2.5 
3.5 

2.8 

NIXE O F  SCRVEYORS. 

- 
Nr, IL111es.q . . . . . . . . . . . . . . . . . . . . . . . .  
,, 'Vn~Ic1 . . . . . . . . . . . . . . . . . . . . . . . .  
,, Tln*scp . . . . . . . . . . . .  , . . . . . . . . . . .  
,, 'r:~l><ell . . . . . . . . . . . . . . . . . . . . . . . . . .  
,, I<:tl~llcn . . . . . . . . . . . .  ,.. . . . . . . . . .  
, i r k  . . . . . . . . . . . . . . . . . . . . .  ... 
,, Strrtesbury . . . . . . . . . . . . . . . . . .  ... 

. . . . . .  

dreo in Sqnnre 
Jlilcs. 

210 
380 
390 
480 
2-10 
360 
310 

. . . . . . . . . . . . . . .  Gcnerd avcnlge 

-- 



who had been employed in  similar duties in the  Ordnance Survey of Great Bri- 
tain, and whose services were placed a t  my disposal by H i s  Excellency t h e  
commander-in-Chief ; with t,heir assistance the  cvorlr progressed rapidly, though 
nluch delay was caused a t  the  outset, because the site for the new Cantonments 
was not definitely fixed until some time after the Sarveyors had assembled a t  
Pokri. The field operations mere protracted to so late a period that  the  Par ty  
did not return to recess quarters until the  middle of June. 

(51). I n  consequence of the  interruption which took place in the  work of 

Rccess opcrntions. 
the  Rajpootana Survey, so many Plane Ti~Lles were 
left incomplete that  o d y  two of the General Maps on 

the scsle of a n  inch to  the  mile could be completed ; !bur more were finished to the  
extent of the available ~naterials;  an admirable l l n p  of the city and suburbs of 
Jeypore was drawn in two large Sheets on the scale of an  inch to 500 feet ; t h e  
survey of Pokri was mapped on the scale of an  inch to  200 feet, and reduced 
and printed by Photo-zincograp1iy on half that scale, in  tlie Trigonometrical 
Survey Office a t  Dehra; this Xlap is interesting as being the result oi the first 

567 Tri:in~lcs. contoured survey which has ever to  111y knowledge 

1 Latitudes, 
107 Longitu[les, 

been ]nude in  the Hi~na layan  Mountains. 'YIie 
:in11 ~\zirni~t~ls.  nature and extent of the co~nputations which were 

53 Hciglits. complctcd during t,he recess, mainly in connexion 
nit11 the R8ajpootana Survey, are shown in  the  margin. 

THE PEGU SURVEY. 

( 5 2 ) .  I n  m y  Administration Report for 1864-65, I esplained t,he circumstances 
Cnptaiu nr. H, EdKcome, n. E,, in under which i t  became necessary, in ortler to eusure 

charge. t he  speedy completion of the Pegu Survey, to give 
Mr. W. hlontgoinerie. 
,, IV. S. Buruet. the general supervision of the opcrations to Captain 
,, A. Coopcr. Eclgcome, R. E., \\illo, t l i o u ~ l l  a t  present the Principal 

xa!iuc SIIJ.L'PYO).J. of t l ~ e  Madras College of Civil Engineering, 
GOUT Chlindcr. 
~~~,,llloos~ill. lleld tllc sullcriutendence of the  survey for severlll 
Monl~: H ~ o .  years. During the present year, Captain Eclgcome 
Moungl;llcng. ' ~ L L S  esercised a gcnc.1.d control over the whole of tile 

operations, but attention h d ~  l l~e l l  111Ol.e particularly directed to the  conipletion 
of tile traverse c:llcul;ltions and the mal~piug of the Province, wliile the  field work, 
of wllicll some 8 to 900 square inilcs rem:linecl to be done, has been carried on 
ullder t,he slll)crintendence of' A h .  ~ ~ o n t g o m e r i e ,  the Senior Uucoveuanted Assist- 
ant attaclled to thc  Party.  

(53). I llave now the gratification to be able to report that tlie whole of the  
Colnplctiou of field n.o,.k of pcgll field worlr has been completed, and that  the  general 

Survry. Geograi~hical Maps ot' thc Province, on the scale oC 

one of an inch to 3 mile, will probably be finished by the end of the  
present month. Captain Eclgcolne is a.lso prel~nrirlg 

Mnpping rcmniiiing t o  be csrcotrd. a series of Maps, on Sl~eets  of an uniform size of 
about 2.a inclles by 18, showing tllc sever:ll townships into which the five Districts 
of the 13rovi~>co arc cliviclcd ; there will be 6 1  of these 1La;lps in all, one for each 
townslrip; tlley arc being tlril\v11 011 t l ~ e  scalc of one inch to  the mile, wi t l l the  
exceptioLl of three or four townships, for which a smnllcr sc:lle is necessary to bring 
them into :I siuglc s l~ce t  of paper, and which, thou:h of large area, are little 
better tI1;ul wild jurlgly trncts, wit,h few vi1l:tges and scarcely any cultivation. 
r -  1heso 13:y,s sllow tllc bouildi~rics of the  several Teilrsinto ~ v l ~ i c l l  tlie tow~lshi~)s  are 

divi(l(~d ; will Le co~npiletl in five sets, one fur each Ilistrict ; 36 are ; l l re$Jy 
cornplctctl, and 2S remain, whicl~ may ccrtni~lly be expected to be fiuished by tho 
cnd of tlic current official ycar. 



(64). I have had a n  opportunity of inspecting the records of this survey, 
StntisticnI Rcturns to  be compilcd and almost the  whole of which are now wit11 Captain 

pobli*lled on which the opcr.ltions of Eclgcome a t  the Civil Engineering Collegp, Madrns, 
the survey will be brought to  a close. I find that they contain a considerable amount of 

statistical information r e g a r d i ~ g  tlie l'hysicnl Geography of the Province; also 
detailed descriptions of the  boundaries of Teilrs and Townships, returns of tile 
number of inhabitants in each village, the  tribes to  which they belong, theit 
general occupation, the  number of head of cattle, carts, boats, wells, tanks, lakes, 
and fisherics, and the average depth of water in  the wells. These returns were 
originally prepared in the  Burmese language,. from information furnished to the 
Native Surveyors by the headmen of the  villages; some have been transIatcd 
into English, and abstracted in t h e  form of Tabular Statements, but about two- 
thirds still remain for translation and compilation. On t h e  completion of the 
mapping, Captain Edgcome and his Assistants mill compile Statistical Retllrns 
embodying the whole of the  information acquired; these should be printed in 
separate series, one for each District, t o  accompany the sets of Township Maps. 
They will thus furnish a complete summary of the results of tlie suryey opera. 
tions, which will probably be found of much use to  the Civil Officers of the 
several Districts. They  may be espected to  be completed within six mouths after 
the mapping is finished, or by the  1st October 1867, by wllicli date the  operations 
of this long protracted survey should be brougllt to a close. 

J. T. W A L K E R ,  Liezit. Colo~zel, R. E., 

Oficiating Stbrueyol- Gelzcral, ancl Sz~eri~zte~zdelzt  
of Topogra~l~ical  Surveys ilz Bcl~~yal. 



GENERAL REPORT ON T H E  OPERATIONS I N  T H E  DRAWING, LITHOGRAPHIC, AND 
PHOTOGRAPHIC BRANCHES O F  T H E  SURVEYOR GENERAL'S OFFICE. 

Calcutla, 1 l l h  December, 1866. 

T h e  amount of mork performed i n  t h e  Drawing, Lithographic, and  Photographic Branches 

of the  Surveyor General's Officc, Calcutta, i n  1866, is as follows :- 

Oelte~al Sw~veyor's Osee,  Drawing and Cofnpiling Bmgzeh. 

R E ~ I A ~ K E .  

Inserted portions of Chota Nagpore, hlnn- 
bhoom, Singbhoom, and Dhalbhoom. Work 
of Season 1863-64 in progress. 

Inserted field work of Season 1864-65 ; por- 
tions of Ryepore, Belaspore, Surnbulpore, 
Grome, S~nall  Tributary States, in progress. 

Inserted the Chumoor Talook of Ralngeer 
Circar, part of Mahoir, and the District of 
Sironcha. 

Inserted work of Seasons 1863-64-65, North- 
ern portion of Rewah. 

For office record prior to despatch of the ori- 
ginnls to England. A11 coml~letecl. 

Ditto dittoinprogress. 

Ditto ditto completed. 

Ditto ditto completed, 

Ditto ditto in progress. 

In progress. The districts of Delllie, Gorgaon, 
Rohtnck, Ilnnscr, I<~irnal, 1:ll)sed Jagheers, 
ntid U1nb:tlla have been inserted. 

Coml,lctcd and ready for tmnsmision to 
Ellgland, to be incorl~orated on Atlas 
Slicet No. 4. 

tiddcd on 01 portions Chunin I<imidi, &la- 
Il:l~tcli, P:tt.na ICnrial, Bod:~sarnal., Phuljer, 
No:tgur, aud Ba~nra. 

MAPS. 

General Compilation of the Chota Nagpore 
Division . . . . . . . . . . . . . . .  

General Compilation of tlie Ganjam and 
Orissah Survey . . . . . . . . . . . .  

General Compilation of the Hydrabad Survey 

General Compilation of Relvah and part of 
Bundelcund . . . . . . . . . . . .  

Duplicate Copiea of the Degee  Slleets, or 
General Maps of Season 1864-65, of the 
flydrabad Topogmpl~ical Survey ... 

Ganjam and Orissah Topogmpllical Survey 

Chotn N~gpore  Division Topograpllicnl 
Survey . . . . . . . . . . . . . . .  

G~valior and Central India Topograpliicnl 
Survey Degrce Sheet No. 3, Season 1864- 
6 5 .  . . . . . . . . . . . . . . - . .  

Ditt,o ditto Cl~nrt of Triaugul:it,ic111 for 
Dcgree Sl~eet No. 3 . . . . . . . . .  

CI1:lrt of Tri~11g11l:1tion will1 T r i~o~~nmct r i c :~ l  
D:~t:r, I ~ c ~ v a h  Tol)ogr:~pl~ical Survey ... 

Ditto ditto of Gwalior nud Central 111cIin 
Topogmpl~icnl Sur\.cy lhr l ~ p g l ~ c  S1lcc.t ... 

Compil:iti0n or the Dell~io and Ilissnr 1)ivi- 
yions, Iapserl J:tgl~cc~.d : I I C L ~  zrtljoioing Na- 
t,ivo st:1tc3 . . . . . . . . . . . . . . .  

I';lrt of' Afgl1nnist.~~n, I, : , r'c:n L11c p:~rallcls o f  
3 3 O  to 3 10 30' N. 1, , . \  11,1~, nnll t l~o  RIcri- 
dians of GC;O 18' to  i 1 '  :;I)' 1':. I~ongitl~dc. 

Ccntrnl Provinces n11<1 :I writ GI itish ant1 
... N:itivo State's ... ... 

. -. 

SCALE. 

- 
Rliles. Inch. 

4 = 1 

4 = I 

4 = 1 

4 = 1 

4 = 1 

4 = 1 i 4 = 1 

4 = 1  

4 = 1 

4 = 1 

4 = 1 

4 = 1 

4 = 1 

8 = 1 



Punjnb Map in 8 Sections, Section 8 addi- 
tions to Nntive States . . . . . . . . .  

General Index Map of the Punjab, Skeleton. 

Rough Sketch Map of the Siam and Tenas- 
serim Boundary, to accompany Lt. Bagge's . . . . . . . . . . . . . . .  report 

Government Cinchona Plantation, District 
Dnrjeeling . . . . . . . . . . . .  

Sketch Map of a portion of tlie Western 
Bengal Dooars, from Surveye by Lta. G.  
Straham, R. Holdich, and J. 0. Nicolson ... 

Survey of the boundary between Oudh and 
Rohilcund made in 1802 by Captain T. 

W o o d  . . . . . . . . . . . . . . .  
Plans and Sections of the proposed sites for . . . . . .  new Cantonments a t  Benares 

Copies of Lt. Rodge's Maps of tlie Soonder- 
buns, District Bacltergunj, from Surveys 
in 1830-31, Sheets-Nos. 3, 10,:12, 14 ,  15, 
16 . . . . . . . . . . . . . . . . . .  

. . . . . . . . . . . .  Mnp of Eusofznie 

Lithographed Maps, colored . . . . . . . . .  

. . . . . . . . . . . . . . .  Atlas Sheets 

. . . . . . . . . . . .  Pl~otogmplied Maps 

LARGE SCALE PLANS 

Mcerut Cnntonnients . . . . . .  -. ... 

Port of G~valior, will1 the country 3 nlilce 
... round and C a r ~ t o ~ ~ ~ n e n t  of Rlori~r ... 

... D;~ll~ousie ditto . . . . . . . . .  
. . . . . .  C:~ntonnient :1nd City of L~icknow 

Dimpore C;~ntonrnent . . . . . . . . .  
. . . . . . . . . . . .  Fcrozeporc (litto 

MI. In.  
1 = 4  

1g = 1 

various 

2 = 1  

various 

4 = 1  

various 

Completed, ready for press. 

Eastern Section one-haif completed. 

3 copies on Vellum Cloth prepared for the 
Secy. to Govt. of India, Foreign Dept. 

Copy for the Coneervator of Forests, Bengal. 

2 copies on Tracing Cloth for the Commis. 
sioner and Revenue Surveyor. 

Copy on Tracing Cloth for the Deputy Com. 
missioner, Rlohumdee. 

For the Secy. to Govt. of India, Rfilitary 
Dept. 

Copies fur office record, mnde from originals 
in the possession of the Comnlissioner of 
Soonderbuns. 

Tracings for the Commissioner, Pesha~vu 
Divn. 

135G copies for issue to Govt, oficials, and 
snle. 

182 ditto ditto. 

106 ditto ditto. 

Ditto ditto ; tho drawing of IIills remailia 
to bc done. 

O P  CANTONMENTS AND CITIES. 

Ditto ditto dilto. 

Incl~es Mile. 
6 = 1 

G = 1 

Ditto nt:dition of Su1111rl)s from rcccnt 
Survcy in progrcsu. Iteduced map in pro- 
grcss. 

1:educed from 8 to G inclics = 1 mile; com- 
pleted. 

Ilitto ditto ncarly fi~iished. 

Reduced from ; complctcd. 

In I)rogrertg; n copy of tllc original f~irniul~c~l 
I I ~  I I I C  Executive Engineer. 

Copics ol' sevel.al Plans, fiI:~ps, :tr~tl Sltotcl~es ol' various kiuds II;IVC uluo ' o c e ~ ~  1,repcircil by estrh 
Inbour, Ibr wLicli pajmcnt llas becu made by apl~licant. 





Statement of tho Works executed in the Szcrveyor Gene9*nZ9s Ofice, Li thop*q,hic  
Bmnch. 

Description of Maps Lilhographed. 

16 MILES = 1 INCH. 

Map of the Central Provinces and adjoining British 
and Native States, Sheet No. 1 ... 

Ditto ditto, Sheet No. 2 ... 
Ditto ditto, Sheet No. 3 ... 
Ditto ditto, Sheet No. 4 ... 

8 MILES = 1 INCA. 

. . . . . . .  nlnp or District Tipperah . . . . .  
,, of District Fyzahad . . . . .  . . . . . .  
,, of District 24-Pergunnahs, Nuddeah, Jessore, . . . . . . . . . . . .  and Backergunj 
,, of Saugor and Nerbuddah Territories ... . . . . . . .  Punjab Compilation Map, Sheet No. 1 

Ditto ditto, Sheet No. 3 . . . . . .  
Ditto ditto, Sheet No. 4 . . . . . .  

4 MILES = 1 INCH. 

Lahore Division Riap . . . . . . . . . . . .  
Mooltan Division Map, Sheet No. 1 . . . . . .  

Ditto ditto, Sheet No. 2 . . . . . .  
Ditto ditto, Sheet No. 3 . . . . . .  
Ditto ditto, Sheet No. 4 . . ... 

Map of District Jacohabad, Shikarpore, and Rohree 
(in co1o;s) . . . . . . . . .  

Ditto Jl~nnsie and Lulutpore, &c., in 
Bondlecund . . . . . . . . .  

. . . . . .  Ditto Bncliergnnj (in colors) 
Ditto Sailgor . . . . . . . . .  ... Ditto Ueral~ Ghazee ICl~an ... 
Ditto Al<yah . . . . . . . . . . . .  
Ditto No~\.sl~crnh . . . . . . . . .  

ltajshahye Divi~ion . . . . . . . . .  ... .,. 
On1111 Revenue Survcy, Sheet No. 3 . . . . . .  

D ~ t t o  ditto, Sheet No. 4 . . . . . .  
2 NILES = 1 Iscrr. 

... Distl.icts Nnppoor and Wurdnh (in colors) ... .. R1oolt:tn . . . . . .  . . . . . . . . .  
A[:I~I of District llosl~ynrpoor . . . . . . . . .  

1 ~ L I I L E  = 1 INCTT. 

1\1"11 O F  RIair~ Circuit, NOR. 3 nnd 4, District Dinnjpoor 
Ditto No. !) ditto ... 
I)i t tr~ Nos. 1 nnrl 2, J)ist~.icr. ~llcyab ... 
Ditto No. :I (litto ... 
Ditto KO, .? dit,to ... 
Ditto 50, (; rlitto ... 
Ilitto KO. !J ditto ... 
1)itto KO. I0  dit,to .. 
Ditto K O .  13 ditto . .  
1)itto No. 21 ditto ... 
1)itto No. 22 dilto ... 
Ditto Kt). 23 dibto ... 
Ditto i i s u i .  11, 15 ,  nnrl lG, containing 

11.mt  r r l '  tllc Telircc Stabc, Bun- 
t:l<.culld . . . . . .  ... 

Car~,ied orcr. .. 
- .- 

Number of 
impressions 
or P r i n t  

ings. 

297 
275 
207 
303 

325 
100 

603 
100 ...... 

...... 

...... 

1,200 
300 
220 
300 
220 

696 

1,000 
440 
300 
750 

1,500 
...... 

100 
...... 
...... 

2,800 
G O O  

...... 

3n0 
300 
300 
300 
300 

...... 

...... 
300 
300 

...... 
300 
300 

...... 
15;12G 

Number Maps or of 

Sections. 

1 
1 
1 
1 

1 
1 

1 
2 
1 
1 
1 

4 
1 
1 
1 
1 

2 

4 
1 
1 
3 
2 
1 
2 
2 
2 

4 
6 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 

6 li 

Maps trans. 
ferred alld 

not yet 
printed. 

1 
1 
1 

1 

1 
1 

1 

1 
1 

1 

1 

I 1  

Number of 
tones used. 

1 
1 

1 
1 

1 
1 

1 
2 
1 
1 
1 

4 
1 
1 
1 
1 

8 

4 
1 
1 
6 
6 
2 
2 
2 
2 

8 
G 
2 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

2 

8.L 



B1:lps 
transferred 
and not yet 

printed. 

11 

1 

1 

1 

1 
1 
1 
1 

1 
1 

1 

1 
1 
1 
1 
1 

1 

1 
I 
1 

1 

1 
1 

1 
2 Sections 

done re- 
mdning. 

3 

. 

37 

Description of Maps Lithogrnpl~ed. 

Brought over... 

u a p  of blain Circuit, No. 27, containing .Northern 
part of the Oorcha State ... 

Ditto Nos. 22 and 23, containing 
part of the Tel~ree State, 
Buntllccnnd ... ... 

Ditto Nos. 18, 20, and 21, District 
Lulutpore . . ... . . . 

Ditto Nos. 5 and 9, District Manbhoom 
Ditto No. 8 ditto ... 
Ditto Nos. 6, 7, and 10 ditto ... 
Ditto No. 12 ditto ... 
Ditto Nos. 13  & 1 4  ditto ... 
Ditto Nos. 1 G  CG 19 ditto ... 
Ditto Nos. 11 & 14, District Racker- 

gunj . . . . . . . . . 
Ditto No. 12  .... . .... 
D i ~ t o  Xos. lG, 20, 22, 23,& 24, ~ i ' s :  

trict Baclccrgunj ... ... 
Ditto Nos. 18, 19 & 21, District 

Backergunj ... ... 
Ditto No. 1, District Tipperah ... 
Ditto No. 2 ditto o. .  

Ditto No. 3 ditto . . . 
Ditto Nos. 4 & 6 ditto ... 
Ditto No. 5 ditto .. . 
Ditto No. 7 ditto ... 
Ditto No. 8 ditto . . . 
Ditto No. 9 ditto ... 
Ditto No. 1V ditto ... 
Ditto No.11 ditto ... 
Ditto No. 12 ditto . . . 
Ditto Nos. 1 ,2 ,3 ,  $11, District Nur- 

singpoor . . . . . . .. . 
Ditto Nos. 4 & 12: District Nursing- 

poor ... ... ... 
Ditto No. 5, District Nursingpoor ... 
Ditto Nos. 6 & 9 ditto . . . 
Ditto No. 7 ditto ... 
Ditto No. 8 ditto ... 
Ditto No. 10  ditto . . . 

1 MILE = 1 INCU. 

Map 0fh1nin Circuit, Nos. 1, 2, & 3, District B11andara 
Ditto Nos. 4 6: 5 ditto 
Ditto No. G ditto 
Ditto No. 7 clitto 
Ditto No. 8 dit,to 
Ditto No. 9 ditto 
Ditto No. 10  ditto 
Ditto Nos. 23, 24, and 25, District 

Jabbulpoor . . . 
Ditto NO. G, District Dumoll 
Ditto Nos. 1,  2, & 3 ,, See1)sangol. 
Ditto Nos. 1, 2 ,3 ,& 4 ,, Dnrjeeling 

Gmalior and Central India for Topographical Survey 
Sheets, Noe. 16, 43, and 46 ... ... ... 

Sheet No. 1 ... ... ... ... ... 
,, No. 2 ... ... ... ... ... 
,, No. 3 ... ... ... ... ... 
,, No.4  ... ... ... .. ... 
,, No. 5 ... ... ... ... ... 
,, No. G ... ... ... ... ... 
,, No. 7 ... ... ... ... ... 
1 ,  No. 8 ... ... ... ... ... .i i 

Cnrricd orcr... 
- 

Number of 
Stones 
used. 

84 

4 

2 

2 
2 
2 
1 
1 
1 
4 

1 
2 

2 

2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 

2 
1 

1 
1 
1 
1 
1 

2 
1 
1 
1 
1 
1 
1 

2 
1 
1 
4 

5 
1 
1 
1 
1 
1 
1 
1 
I -------__ 

160 

Nambcr of 
Maps or 
Sections. 

GG 

4 

2 

2 
2 
2 
1 
1 
1 
4 

1 
2 

2 

2 
1 
1 
2 
2 
1 
1 
1 
1 
1 
1 
1 

2 
1 

1 
1 
1 
1 
1 

2 
1 
1 
1 
1 
1 
1 

3: 
1 
1 
4 

5 
1 
1 
1 
1 
1 
1 
1 
I 

1,12 

Nnmber of 
Impressions 
or Printings. 

15,426 

- ...... 

...,.. 

...... 
600 
GOO ...... ...... ... a ,  

..,.. 
300 
600 

GOO 

600 ...... 
...... 

600 
...... 

300 ...... 
...... ...... ... ,.. ...... 

300 

GOO 
...... 

300 
...... ...... 
...... 

300 

GOO ...... 
300 
300 
300 

...... 

...... 
GOO 
250 

...... 
GOO 

...,,. 
745 
630 
G O O  
GOO 
G O O  
GOO 
GOO 
GOO 

29,051 



Description of Maps Lithographed. 

Brought over... 

District 24-Pergunnahs, Sheets Nos. 1 ,2 ,3 ,4 ,  5, & 6 
Map of District Sylhet, Nos. 2 and 3 . . . . . .  
Oudh Division, Sheets Nos. 1 and 2 . . . . . .  
Town and Cnntonment of Jacobabnd . . . . . .  
2 Plans of City and Cantonment of Roy Bareilly ... 
Militmy Cantonment, Town, and Suburbs of Akyab 
Plan of the Cantonment of Sannwar . . . . . .  
Ditto of Ca~ltonment of Sabathoo . . . . . . . . .  
Ditto of Kamty Cantor~nrent . . . . . . . . .  
Ditto of the City nnd Cantonment of Sepree ... 
Index Sheets of Map of Nuddeah . . . . . . . . .  
Small of India (in colors) . . . . . . . . . . . .  
Ditto ditto scale 200 miles = 1 inch . . . . . .  
Index to the Districts and Divisions of India ... 
Telegraph Map of India (small) . . . . . . . . .  
Ditto ditto (in colors) ; scale 96 = 1 inch ... 
Interruption Chart of Telegmph, India . . . . . .  
Sketch Map showing the lines of Telegraph connect- 

ing India and Europe . . . . . . . . .  
Sketch Map of Cachar, showing the grants of Lands 

under the Assam rules, &c. . . . . . . . . .  
District of Beerbhoom, with the principality of 

Bishenpore . . . . . . . . . . . . . . .  
British Burmah, Sheet No. 4 . . . . . . . . .  
Sketch Slap of North-West Frontier of Punjah ... 
4 Sketcb Maps showing the distribution of Deodar 

and other coniferoils trees, kc., on the Chenab and 
Havi in Cliomlea territory . . . . . . . . .  

Plan of Port  Blair, Andnmnn Isles . . . . . . . . .  

~IIECELLANEOUS MAPS, PLANS, &c. 

Sketch RInp to arcompnny a report of the route 
passed over by the Snlzceen Expedition ; Map 01 
Central Provinces for filr. Temple's Report ; 
Sketch Map of the Forest Trncta and Roads, Central 
Provinces ; Cyclone Report Map, Plate I1 ; Plans of 
Screw bIooriug, kc .  ; Gcuernl Map of Jlierri:~ Coal 
Field ; Sketch AIap to show the connected course 
of principal Rivcrs ilr E:rstern Bhootnn ; portion of 
the RIap of R:t~r:~l I'in~lee District ; 2 Shujreh 
Maps of L ~ l ~ a r d i ~ g g n  District; 10  General Sectional 
hIaps to illnstr:rte Dr. Vercher's Paper; 14  
Sketches illustrotivc of the Floods in Beerbhooni 
District ; 2 plans of L'ort U1:tir; and several sn~;lll 
Plans, Sketclles, l)i;tgrams, 'kc. . . . . . .  

Survey Depnrtnicnt For~ns,  Circulars, Bc. . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  hlemo, and Docket F O ~ I I ~ P ,  <kc. 

Grand Total 

Number of 
Maps or 
Sections. 

142 

6 
2 
2 
1 
1 
1 
1 
1 
3 
2 
1 
1 
1 
1 
1 
1 
1 

1 

1 

2 
1 
1 

4 
2 

181 

8 1 

2 62 

-- 
......... 

Number of 
Stones 
used. 

160 

6 
2 
2 
1 
1 
1 
1 
1 
3 
2 
1 
8 
1 
1 
1 
2 
1 

1 

1 

2 
1 
1 

4 
2 

------ 
208 

82 ------ 
290 

...... ...... 

...... 

Number of 1 bls~s 
Impressions' transferred 
or Printings. 

I 

29,051 

...... 

...... 

...... 
100 
100 
100 
174 
150 ...... ...... 
600 

3200 
550 
200 

30 
12  
32 

...... 
1,000 

...... 

...... 

...... 

480 ...... 

35,7'79 

24,995 

60,774 

123,056 
7,730 

191,560 

not yet 
printed. 

37 

6 
2 
2 

1 
1 

1 

1 
1 
1 

1 

-- 
53 

53 

- -  



Lithographic Branch. 
The out-turn of work in the Lithographic and Printiug Brancl~ 

of the Office is given in detail iu the following Statement. 

A D S T R A C T .  

Of the Maps transferred to stone and not yet printed, but proofs of which have been taken 
and are under examination and correction, or are delayed for revision, there are no less than 
fifty-three ; scveral of these are passing througll the hands of the stone correctors, and mill soon 
be ready to be struck off. 

Description of Works. 

Divisional, District, and  Pergunnah Maps, Plans of Towns, k c .  . . . . . . . . . .  ~liscellaneous Diagrams, Plans, Sketches, &c 
Survey Department Forms, Circulars, &c. . . . . . . . . .  . . . . . . . . . . . . . . .  Memo. and Docket Porms, &c 

The grcatcr portion of the new prcsses and stoncs r c f c ~ ~ e d  to in  para. 26 of my last Report 
hare been reccivcd from England, and the rcmainder, i t  is expected, mill soon be hcre. But  

Lcfore tlic additions to the stock of machinery can be employed, 
New presses, kc. Mr. Lawrence. 

increased accommodation for the Press Office mill be absolutely 

Number of Im. 
- pressions. 
P 

36,779 
24,095 

123,056 
7,730 

191,560 

necessary. This sul~jcct ~vill  hereafter be refcrrcd for tlic consideration and orders of Govern- 
ment by the Surveyor General (Colonel Thuillicr), who, since this Report mas commenced, has 
rejoined his appointment. 

Permanent Establishment . . . . . . . . . . . . . . . . . . . . .  
Contingent expenses . . . . . . . . . . . . . . . . . . . . . . . .  
Extra ditto . . . . . . . . . . . . . . . . . . . . . . . .  
Cost of Paper  (estimated) . . . . . . . . . . . . . . . . . . . . .  

Add 1 0  per cent. on  cost of Stock, Stone, and  for wear and  tear of Riachinery 
(estimated) . . . . . . . . . . . . . . . . . . . . . . . .  

Grand Total  . . . . . .  

Fivc thousand nnd eighty-onc copies of Lithographed and 
Maps issued on service. 

Photographed Maps and Plans, and the Engmved Sheets of the 
Indian Atlas, havc been issued to Govern~ncnt officials 011 Scrvice. 

Value or  selling price. 

The following is the stntc o€ the accouhts connected wit,h the sale of Maps up to  the 
31st Deccmber, in  continuati011 of para. 20 of my last Report :- 

Dr. Cr. 

I?. 
0 
0 
0 
0 

-- 
0 

1 0  
5 
6 
0 

9 

0 
-- 

9 

Rs. 
51,389 

7,457 
9,844 

1 5 4  

68,845 

25,029 
5,285 
2,231 
6,052 

39,438 

3,620 

43,058 

As. 
0 
4 
8 
8 

4 

-- 
1 
8 
1 
7 -- 
2 

0 

2 

BS. .\s. P 

Dolance in bond or in doposit in Dnnk of 
ncngnl as per printed Rcport for 
1864.65 . . . . . . . . . . . .  2,,k21 4 2 

Amount renlized by snlo of Molls nnd 
collection of Mnp Bees from 9th BIny, 
1866, np to the 11 th  Decombcr, 1866, 
including 11s. 3,671-6 0 sl~onn 111 

lmt occount, but not rcnlizcd ... 3,801 10 0 

Amount dcpoeit~~l in tho Dnnk of Dongnl 
for copying Mnp . . . . . . . . .  453 8 G 

-- 
Totel ... 6,G76 6 2 

ns AO P 

By o~nonnt brnnsferrcd to the Govern- 
n~cnt, of India, ride No. 228, dated 
2itlr June, 1866 . . . . . . . . .  5,000 0 0 

By nmoont, pnid to tho Collector of 
Denores for 5 nInl>~ of Bennrrr, vide 
KO 301, dntcd 3rd August, 18GG ... 26 8 0 

By nmount of rrrund to Mn,jor Grnlinm, 
~ i d o  Xo 203, dntcd 16th Juno, 1866 2 12 0 

BI. AE. P. 
I n  Dank of nengnl, includ- 

ing Rs. 453.8-0 on nc- 
count of hlap copsing 1,097 12 1 

1n I~nnd in Trensuro Chest ... 273 0 6 
Unadjusted balo~~co ... 276 6 0 -- 1,647 a 7 -- 

Total ... 6,676 6 7 



No~~.-Tlle followiug sums mere dne on account of sales of Maps on dates given below :- 

3Iessrs. TLnclcer and Co., Account Sale to 6th Dccem- Rs. As. 
ber 1866, duo 3rd March 1867 ... ... 1,069 10 "s 

JIessrs. D'Rozario nnd CO. I.. ... "' O ) Reccived and depo~itul in Bank 
Cnlcuttn. School Buok Society ..a .I. ... 12 9 6 since the above was sent to Press. 
Jrr. D. Atkinson ... I.I ... ... 8 0 O l  
Officiating C~~llcctor, Dnccu .me . a ,  .,. 6 0 O J  

Total Rs. 1,152 3 9 

JAMES L. GASTRELL, Lielrl.-Colofiel, 

Ofg. Depfcfy Szirrejor General. 
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EXTRACT FROM THE N.IRRATIVE REPORT OF CAPTAIN A .  D. MELVILLE, OFFICIATING 
IN CHARGE No. 1 TOPOGRAPIIICllL PIIRTY, No. 35 A, DATED 2 5 ~ ~  JULY 1866. 

I reached Jeypoor on the 8th November, and remained there three or four days. During 
this time I had an interview with the M a l ~ a  Raja, who, after somehesitation, sent a cht5la or con- 
fidential servant with me to shorn me over the Torls of Rimtimbour and Kundhar, stipulating, 
however, that I should take no Europe:~n assistant with me, and sliould survey the forts and 
the adjacent country myself, 1 started from Jeypoor OII the 14th Xovember and reached 
lVlad11opoor on the 2Gth. Here I cor~in~enced plane tabling, and was engaged in this work 
till the 18th December. I visited both forts and surveyed accurately the ground about them 
on the itlc11 male. 

Rimtimbour is about 5 miles from Madllopoor; it is an isolated flat-topped hill, situated 
amongst a mass of parallel ragged sandstone ranges covered with jungle. 

To the north-east of it there is a very pretty valley containing two good sized lakes sur- 
rounded by easy sloping hills which break into very precipitous scarps on the sides opposite 
to the valley. On account of the ragged nature of tlie hills and the double scarp, the fort can 
only be approached by certain passes or gorges, all of which either have been or are fortified. 

'The position, tlioi~gh comn~anded by neighbouring hills, is naturally very strong on account 
of the difficulty of approach. 

The only fortification consists of a curtain wall along the top of the scarp of the hill on 
which the fort is situaled wit11 bastions at irregular distances along it. 

There are two zigzag approaches exposed in every direction to a flanking fire. The supply 
of  water depends on tanks, but these are of great depth and do not dry up in the hot weather 
This fort is supposed to be of great antiquity, and is considered impregnable by the lizjpoots. 
Each of their principal clans as well as the Maha Ra.ja of Jeypoor is represented by a Killadar 
in the fort, and the office is generally an hereditary one. The consent of all the Killadars has 
to be obtained hefore any thir~g can be done. Therc are a certain nunlber of villages assigned 
for tlie support of the gallison. The ga~rison is local and consists of certain families who 
have remained i n  the fort for generations. In  Rimtimbour it consists of 700 or 800 men. They 
are a very wild ragged-looking set and terribly adtlicled to opium eating, and by no means 
well armed. 

'I'llere must. be nltogctller in the fort some 30 or 50 guns. 'rhose I saw were by no 
means of a large bore and very 0111, but I heard they had lately got some new cannon which 
they refused to s l~ow me. 

Altogether, thoufih in former days this fort ~ n u s l  have been of great importance, it would 
not interfcrc with any future military operations,and would most likely only be a refuge for bud- 
masl~cs and rcl,clu. 'I'he milin roatls hetween the Chumbal valley and Jeypoor Pass through 
Matll~ol,oo~., and this city once occ~~l,iecl, the fort would coml)arntively be of no tnoment. 'I'tle 
city of Nladhopoor seenls for~~lerlq to have been a more important place than it is now ; it is 
situated in a valley sr~rrnuntled by l~ills ant1 o ~ ~ l y  nl~l~roacl~able by certain passes, and there i~ 
etill a considerable brinjari tramc thro~lgli it, principally of Sambar snlt, and it also lies OII one 
of the main ~.oads bctwecn Jeypoor ant1 ILota11 Uoondi. 

Kunrlhar fort, tl~orlgll not so inaecessiblc, is a stronger position thnn Rimti~nbour; it is on 
an isolated hill about 2 milcs distant horn rllc nearest scarp. I t  is defended by only a cur- 
tain wall, and lias one entrance defentlcd by Ilanking fire. The guns i r~  this fort are better and 
of a larger I~or r  than those of  Rimtimbour, and thc garrison and I<illadars are altogether much 
more smart looking and soldier-like. Tllere is an abundant supply of tank water. The gar- 
rison is local like that of ltimtimbour, and consists of 400 or 61)O men. 

I t s  



The town of Kundllar immediately below the fort, is a considerable place. This fort is of 
no importance in a strategical point of view, as, tl~ougli i t  commands the Banas River where 
it leaves the hills, no main road of any sort runs up the river valley. 

The Banas River, between t,he point where the Moreil joins it and its junction with the 
Chumbal, is dangerous on account of its quicksands, which are very treacherous and constantly 
shifting. 

I took up a theodolite with me and established a station on the soutl~ern temple of the 
fort, as having obtained admittance I thought it as well to make a precedent, so many ob,jections 
having often been raised to our having- stations in the hill forts which often occupy the most 
commanding points. 

Having completed my plane tabling and the observation of some obligatory heights, 
I proceeded to inspect all the assistants that I could conveniently on my way south to tile 
Konoo jungle. 

I inspected Messrs  Horst, Bolst and Murphy, north of the Chumbul, and Messrs. 
Chill, M'Carthy, and Esteve south. 

I found the first 5 getting on very well, and the portion of work I examined in the field 
I found accurately and well delineated. Mr.  Esteve, as  J mentioned before, 1 had to recall 
to Head Quarters for further instructions. 

The jungle on the left bank of the Konoo River, through which it  had been found irn- 
possible to extend the triangulation as shown in the skeleton c l~ar t  of 1864-65 extended 

over about 9 plane table sections between 1,at. 2 '55 [ ~ c n g . ;  ii :: 1 and as 1 was anxious that 

these plane table sections should be taken up and completed this season, i t  w a s  necessary to 
devise some way of supplying the plane tablers with points from which they could start and 
on which they could close their plane table traverses. On account of the level nature of the 
ground and height of the jungle it would have been impossible to carry on a minor 
triangulation, so I determined to fix the posilions of all the villages that I could by traverse 
s t  the same time fixing poles in trees every 2 or 3 miles along the main roads. 

The system [ adopted was as follows: 1 started froni a point whose latitude and 
longitude was determined, and wherever practicable I closed on another point fixed by 
triangulation. The difference between the latitude and longitude of the closing stations 
deduced by traverse and that obtained by triangulation, Save the total error of the traverse 
both in distance and Azimuth, and this error was easily divided off amongst the intermediate 
points by a rule of three sum, assuming that the error increased according to the distance 
traversed. 

The CO-ordinates of the different intermediate points from the initial station were first 
computed in feet and then reduccd to minutes and seconds of latitude and longitude by 
table C in the Appendix of the Manual for Surveying. 

These values added or subtracted to the latitude and longitude of the initia! station 
according to their signs gave the latitude a t ~ d  longitude ol' each intermediate poiut, ant1 a 
correction to bring these values into accordance wit11 the true valur of the closing station was 
applied as mentiot~ed before. 

r .  
Illis system of working traverse is as  accurate as need be, sinlplc and expeditious, and 

gives results quite close enough for the scale of survey, viz., 1 rnilc=l incli. 

'The difference between the valuc of latilutle and longitude as deduced from Table C and 
a- regularly worked out in tile usual form is sliown in the nest page. 

T l ~ e  average error of the traverses appears to be about 60 feet in latitude and 50 in long- 
~ t u d e  per mile ; considering these traverses were carried through very dense jungle whcre often 
wit11 10 or 12 cutters working a head, the rays were not above 200 or 300 feet, and where 
it was difficult to get over 2 or 3 niiles a day, tlle error does not seem excessive. 



Latitude 25.37'46. 
Longitude 76.59.38 

C B Kcrnhl. 
32,649 feet. 

Sin 3 p  35' 8" y 9.7191-116 

To find Azimuth of ICcralll from Piprani 
BC Tan. A = - 
A C 

Log 32619 = 4,.5138639 
Log .53100 = 4.7250945 

9.787751 = lorn tan. 31' 35' 8" .-. Azh. = 360"-3 l o  35' 80" 
= 328' 24' 52" 

To find bnsc AB. 
BC .4B = - 

Sin .4 
Lea 32619 = 4'5138699 

--- 
4.7947283 = log 62334 

:. AB = 62331. 

Stn. -4 Piprani Stn. B Kerahl 
X 25.37.46 A 328.21.52 
L 76.59.38 Log C. 4. 7947283 
- - --- -- - - -. . -. - - 

P. 5.9958854 X = 25.37'46 
Cos. A. 9.9303677 A X = -S.4GSO 
C. 4,7947283 Ihl=2%'20.0.0 

~ 

2.7200814 -52.i.9 -- - P 

(2 . 1.997Gli3 L = 7(i.59.38 
Sec. X 0.0449811 A L = + 5.56.4 
Tan. A D ~ i Y B j i 3 9  1-7.5'34.1 

81 L 2.5523d37 + 356.8 
Sin A 9,6360355 1 

. - -- . . -- - - 
A 2.18841!)2 + 15-1.32 - ..- - -. -. - .- .- - - 
R H.3d013 ir+ d = 148.2-1.52 
Sin. A 9 . i l 9 1 4  A = + .2.33.7 
C 4.79473 - - -- ( ~-=IJ*.Lf35.7 - -. - - - - - 

@ A  i.08272 - 0 '  1 

S 0.34366 
Cot A 0.2112'2 1 

i .64160 - 0.1 
0.13903 

- 

( 

By Ilible ( C )  Appendix of Manuul Slc~vcyinp 

Length of one (1") of !at. in the mean latitude ol' traverse = 100. 95 feet. 
Difference in lat. between Piprani and Keral~l  = -* = 52Gu0 
I,at of Kerahl = -25' 37' 40'. 0-& 46' 0" = 25' 29. 0'. 0 
Length of 1" of long. in the lat. of Keral~l = 9 1 .G 1 feet. 
Ditference in long. between Piprani and Kerahl = ',1:,: = 356.4 
1,ong. of Kerahl = 76' 59' 38".0+5' 56". 4 = 77" 6' 34". 4. 

Cornparn~iae res?tlls of trco ntethods of co~nputatiovs. 

I 1,ntitudc. Longitude. 

By Computation. . 25-29-0.0 77- 5-34'4 

By Table C.. . . . .I 25-29-0-0 1 77- 5-34.4 

Thesc traverses were conducted with n 7-inch theodolite and two perambulators set to 
different readings to avoid error. 'Thcse traverses also acted as a check on the plane tables 
as a regular traverse held boolt was kept; while only the latitudes and longitudes of a sufhcient 
numl~er of points werc supplicd thcn~. 

A s  in many portions of these jungles, tracts of several square miles exist where no ravines 
or detail of any sort are to be met with, the drainage passing over the s u ~ l a c e  of the rock, the 
instruct~orls 1 gave to the plane tablers were as follows: to start fro111 'I'l.igonornetrical or 



traverse stations, and to work rou~ld along the roads in triangles of two or three miles the side. 
Thus no feature of the groul~d could be left out, as  any ravine or watercourse in the triangle 
must intersect one of the sides, and when found could be easily followed up to its source. 
Between 60 and 70 stations were fixed by theodolite tlaverse in the ,jungle, including all the 
principal villages. 1 was engaged in traversing and dist~ibuting the new plane tables amongst 
theassistants up to the end of February, when I had to run into Gwalior to see the Political 
Agent. 

The 2nd batch of plane tables were divided as follows :- 

hlr. Horst took up plane table 45 between lat. iG and long. z 7 5  and a portion 
r 7  - 15 

of 41 which had been left unfinished the season before. Mr. Rolst took up plane table 57 
north of Shahabad. Plane tables 49 and 1 IS bet~veen lat. Fg; and long. ie5  were 
divided between Messrs. Chill, Al!nutt and R:url)hy, and Native Surveyor Golam Mahorned. 

1,ieut. Samuells, Assistant Revenue Surveyor, directed to do 6 months' duty with No. I 
Party (vicle Surveyor General's letter KO. 459, d;~tecl 28111 August 1865,) joined me just before 
I was leaving for Gwalior. I accordingly showed him a little of our style of workil~g and 
directed him to meet me at  Sipree on my return. 

I reacl~ed Sipree on my return from C;walior on the 16th February, and as I had been 
requested both by the Political Agent and by General Tombs commanding a t  Morar, 
to make a large scale plal~ of thc Sipree ci!y and cantonments, I set to work to make a 
minor triangulation assisted by Lieut. Samuells. This was completed in a few days, and I started 
Mr. Esteve and Native Purveyor Chooramun on the detail tsork. As Abdool Sarnud had 
been obliged to come into Sipree sick, and was unable to do hard work, I left hiru to assist 
Mr. Esteve and Choramun, both new hands, ill case they got into difficulties. 

I left Sipree on the 22nd February, and as  I intended that Lieot. Samuells sl~ould take 
up the plane table left unfinished by Abdool Samud Khan, I marched with him to Shahabad 
and saw that he wa3 perfectly competent to work independently before I left him. 

From Shahabad I returned to the Koonoo jungles, where some more traverse points 
were needed. I inspected all the assistants a t  work, and found every thing progress 
ing Favorably with the exception that there were several cases of fever. 1)uring the month 
of hlarch, Messrs. Chill, M'Carthy, Allnutt, Murphy, and Esteve, and Native Surveyors Joala 
Pershad and Abdool Samrid Khan all saffcred severely from fever, especially Mr. M'Carthy. 
Many of the native establishment were also laid up. 'l'he cause of this fever I attribute 
to bad water. As the hot weather advances, the tanks and koonds in the 611ngle dry up, and 
water becomes very scarce. The little that remains is so contaminated by dead leaves, ordure 
of cattle, k c .  that it often becomes perfectly offensive. 

1 returned to Sipree on the 18th March and directed Mr. Esteve and Native 
Purveyor Choorarnun, who had con~pleted their work, t.o proceed and assist Mr. Bolet, wl~o  
did not expect to be quite able to complete his section by the end of the field season. I then 
nrarched south to inspect Joaln Pershad ; he was ?etting on slowly on accollnt of fever, hut 
his work, as far as 1 tested it, seemed accurate and good. 

I then procecded to Nirntlarrt G. 'l'. station, where there was rather a scarcity of plane 
table points; I accordingly fixetl several more aud then marched to inspect Lieut. Samuells. 
I found hiin getting on very well ; he h a s  a very goad idea of delineating grountl, and 
pronlises to make a very gootl topographical surveyor. 

I left him on the 25th RInrch, an11 proceeded north, insl)c>cting all the assistants on my 
road. I renchcd Palpoor on the 2nd April and comnlenced plane tabling n square in the 
S. k;. corner of hIr. IIorst's table in the hopes or prever~tir~g a blank. 

I had only been s t  P ~ l p n ~ r ,  however, two days when 1 received a letter from ~ e n e r a l  
'I'oml~s, commanding at Gwalior, requesting me to arrange for a survey of the new canton- 
ment a t  hlornr. 

T l ~ i s  plan was required on account of the Government having sanctioned an erlcnsion 
of the cantonment of above two square miles. 'I'he r~umbcr of troops in Morar is to be largely 

increased, and is to coneivt for the futu1.c of two Iiegi~nents of European Infantry, one Reginlent 



of lluropean Cavalry, and three batteries of Artillery, besides Kative troops. Formerly there 
was only one Regiment of European Infantry and no Europea~i Cavalry. 

I accordingly marched to Gwalior, which I reached on the 8th, and proceeded to make a 
triangulation of tlie new grou11d taken up for the cantonment. This I completed on the 14th 
and proceeded to Agra. 

I t  l~nd  been my intenti011 tn leave two Native Surveyors to complete the detail work 
of this plan, but the only experienced llarlds had suffered so severely from fever, that I was 
unable to carry out this arrangement, and had to leave the detail work to be carried out 
in the rains. 

'I'lie cam< reaclled Agra by the 18th April, and nearly all tlie Assistants were aseem- 
bled by the 20111. 

'I'lie extent of country surveyed, as  shown in the accompanying statement is 2,395 
square miles, the greatest portion of which is difficult ground, either covered with heavy 
,ungIe or intersected wit11 ravines. Several blanks were unavoidably left in tlle jungle owing 
to the number of Assista~its down with fever. 

The delineation of the ground is fair, and 1 believe perfectly accurate. The plane table 
sections of Messrs. Horst and Bolst are, as r~sual, first rate; those of Messrs. Chill, MICarthy, 
and Allnutt very fair, and the two latter show a great improvement on their last year's work. 

Mr. Alurpl~y's is fair for a new hand. Mr. Esteve wants considerable practice in drawing 
before lie will be well able to delineate ground. 

Native Surveyors Joala Pershad, Abtlonl Samud Khan, and Gholam Mahomed turned 
out very fdir tables. Native Surveyor Choramun wants Inore practice but promises fairly as 
to his dra\ving. Ahdool Soobhan llad no opportunity of showing what he was capable of in 
plane hbling, as 1 had only time to instruct him for a few days, hut lie shows great aptitude 
f i ~ r  computation, anti, togellier wit11 Mr. Harris, was most useful in c o m p u t i ~ ~ g  traverse lield 
coniputations and in recordillg. 

No entenslon of triaugulation was made this year, in consequence of the very large 
amount the triangulation was in advance of the topographical details (vide Statement A). 

'The jungles on thc till) of the scarp on the left bank of the Koonoo wbich we 
l~ave  bcen principally eml)loyed this year in surveying, contain many niore villages than we 
oriSinallv anticipiltetl, :111d appear itt some earlier time to have been much better cultivated 
than IIOIV. In onc of the del~sest parts of the jungle close to the source of the Parung River 
I discovered ;In old Bt~drlliist temple wit11 some beautiful c a r v i n ~  ant1 n long inscription, copy 
of wllicll 1 forwartled to the Asiatic society, Calcutta. Large tamarind trees are also met with 
in certain parts, which are almost a certain indication of old village eites. 'I'he best cultivated 

ant1 richest soil is tlie  souther^^ portio:~ between Burgon and Ra;l)ool-. North of 
E11rgon t,Ilel.c is scarcely anv cultivatioll and onlv a few Sl1eria11 villages, which are some 
times at  a distance of I0 or 12 111iles from !lie nearest water. 

'I'hc tinlhcl col~sists clliefly of Sal, Sagoon, Taindoo, Mulkliero and Mowa. There are 
a fcw teak snpplings I1el.c and tl~erc. 

I,al.#r. rlt~al~tities of gum are collected from tlie Sal trees, in Fact it forms the main sup- 
port of' t l ~ s  Sllerialis, wllo excl~ange it wit11 B ~ ~ n i n l ~ s  for ottal~. 'I'he gum is used in the man- 
ufacture of dyes. 

'1'11s Pl~c:inhs, who are tlie rcal inhabitants of these jungler, appear to be an abori- 
ginal rncr. 'I'licv seem scarcely to have any religion, and only intermarry among themselves. 
'Tlley ;,re I)rrfcrt ~ v i l t l  nlcn o f  tllc ~voods, go about a!niost naked, and subsist allnost entirely 
on wilt1 fruits ant1 ~ o o t s .  

'I 'l~ei~ I I ~ I - v e s ~  scaqon is 1vhel1 the Al()wn bel.l:ies are ripe ; tllcy are passionately fond 
this fruit ant1 r ~ ~ l ~ l a r l y  il~toxicate tlteli~selves on i t .  They nre very clever a t  wood cutting an4 
are first-rate trackers. 

A consitlr~~al~lc rcvellnc might he obtained by cutting timber in these jungles, floating 
it down 1 1 1 ~  I'arr~nq and Koonoo rivers into the Chumbal during tlie rails, and formin;: 
it inlo rn f i~ ,  which co111d easily be navigated down the Cl~ulnbal River into tlie Ganger 
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These jungles form a regular refuge for all the budmashes about, and there is  one if not 
several bands of dacoits who go about cattle lifting and looting villages. 

Heerapoor was looted only a few days before I reached it, and on one occasion my camp 
was threatened. 

I cannot speak too highly of the assistance we were rendered by the Gwnlior officials 
during the past season. I t  was a difficult tliiug to keep so many camps supplied with pro- 
visions in a tract of country totally destitute of supplies, but through the exertions of the 
Durbar vakeel attached to the Head Quarter's camp and the civility of the Sheopoor 
Soobah, Colo~lel Philose, we experienced no difficulty. 

The traversing through these hot parched junglea under a burning sun, and wit11 a 
hot wind blowing for a considerable portion of the time, was a most trying and laborious 
work, and 1 would respectfully beg to bring to the notice of the Surveyor General the good 
conduct of the Assistants both European and Native ~vlio always worked c l~eer fu l l~  and 
willingly. 

r 7 Ihese jungle tracts abound with wild beasts, especially tigers; a few lions also still 
remain about Palpoor. In  some parts, but more especially about Sllahabad, Inany villages 
have been deserted on account of man-eaters. Withirl the last three years upwards of 21~0 
tigers have been killed by shooting parties from Morar and Goonah. 

'I'he principal portion of the recess has been occupied in the preparation of the triennial 
report, and in conq)leting general maps. As will be seen in the stalement, no computations are 
in arrears, and all maps for which complete nlaterials existed have been compiled and sent in. 

'I'lle proposed plan for next field season's operations is as  follows. The Head 
Quarters and main portion of tlie party will be employed in Jeypoor territory between 

Latitudes! and ~ o n ~ i t u d e s !  77;:; I. l'lle remainder of the party under the military or 

Senior Civil Assistant mill proceed soutll of the Chumbal into G w a l i ~ r  'l'erritory and fillup the 
blanks that were unavoidably left in the Koonoo jungles. 

' r l ~ e  triangulation will be co~npletecl ;IS far east as 56' and south to 25' and will be taken 
up partly by the Executive Officer and partly by the Military Assistant, who will also check 
the detail work of the plane tablers. 

During the reccss Native Sr~rveyors .loala Persliatl and Abdool Samud Khan were 
sent to Morar to complete the detail survey of the large scale plan of tlie cantonment. This 
plali will be tested at  the beginning of next field season. 

Lieutenant Samuells, Assistant Iievenuc Surveyor, doing duty, left the Gwalior party to 
rejoin his own on the 1st of July, and Lieutenant C. Strallan, R.E., rejoined from the special 
survey lie had been employed on in I3liootan on  the IGth July. 



EXTRACT FROM THE NAItRATIVE REPORT O F  LIEUT. C. S'l'R,\EIAN, Re E.. 1S CIIAItGE 

BHOOTAN SURVEY, DATED 1 7 ~ n  MAY 1866. 

The party consisted of myself, Lieutenant Holdich, R. E., il l  charge of n detachn~ent 

Strengtl~ of the party. consistil1g of 4 Corporals and 12 Sappers, and a Native 
establ is l~~l~ent  of 25 Inen in all. 

The Native establisllment left Dehra on the 1 I th of Octol~er 1865, and on tlie 13th tllc 
whole party i~lcluding the Sappers left Roorkee by br~llock train 

Party lcnves Del~ra 11-10-65, 
nrrives nt Doobrce 13-11-65. for Gazeeabad, and arrived in Calcutta on the 21st. I t  wag not, 

however, until the 13th of November that we disembarked from 
the Government Steamer "Sir Wm. Peel" a t  Uoobree, on tile right bank of the Rurhalnpooter. 

Here we received Ilens that peace \\-as just being concluded with the I311ooteal1s, so I - 
tllought it better, instead of  sending Ilall' to Buxa and half to 

Chnngc of ~~lnns, in consc- 
quence of pencebeing concluded. Dewangiri as I had intended, to take the wliole party ul) to 

General Tytler and ask l ~ i m  wllat 11e now wished 11s to do. 

Accordingly I marched the camp to Koocl~ Rehar, where 1 
Pnrty arrives at Koocl~ Debar 

18-1 1-65. left it whilst I went on hy forced marches to the I~eacl-q~larters 
camp at Tapsee. 

On arriving there on the 20th Novernber I reported myself to Gellernl 'I'ytler,n.ho referred 
me to Major Lr~nlsden, Deputy Quarter Master General, and Arrivnl at Tapsee. 
i t  was then decided that, having started Lieuten;~nt I-Toldicl~ 

from Chinchu La, the top of the range above Uusa, I should 111;1rcl1 across country to Dewan- 
giri, if possible triangulating from the stations of the Assam longitudinal series on IIIY road, 
and from there start another survey to work west to nieet Lieutcna~~t  Holdic11's. 

I a t  once telegraphed to Lieutenant Holdich to b ~ . i l ~ g  the camp as fast as possible to Buxa, 
and Ile arrived on the 24th of Novenlber, Iloving experienced 

Camp reacllcs Dnxn. 
a good deal of dificulty in getting good carriage. I ,  in the 

meall time, had elnployed myself in cutting the jungle on the top of the range at Chinchu La, 
in order to get an uninterrupted view of tlie hills. On t l ~ e  28tll i'!ovember we had ever); thing 
ready to comlnence work, but the wcather was so cloudy ~ l l a t  even at  snnrise we llevcr could 
obtain a view. 

On the morning of the 4th December, we I~atl, for about two 11oi11~s after daybreak, a clear 
view of all the hills, and I was enal~lcd to fix our position 

Cornlnence work Chin- and start the plane  able. We tllen marched towarrls 'I'npsee, 
cl1u La. 

hoping to fin[\ another clear point fro111 \vI~ich to f ix  thc tlifirent 
peaks to which I had taken rays. On 1ny arrival a t  Tapsee I \\.as ~~nfortnnately att;lclietl v\.itl~ 
I'cver, \vhich laid me u p  for more than a week ; 1 \\fas able, however, to do a l i t~ le  work from 
the rnlnl), but the wealher was greatly acainst surveying. 

Whilst I \vas ill, Lieut. Holtlicl~ unfoltunately 111et with n 
I.icnt, Tlolrlirh's work stopped 

by nrl ncci(Ient. severe accident from a stone fitll i~~g on his leg, \vhilst climbing 
a steep hill, so that 1 was obliged to colitiuue the ~vork  alone. 

A s  any expedition to the interior, beyond tile point to w l ~ i c l ~  our troolrs Ilad atlvancetl, 
were stl.ictly forlidden 191 an order from t l ~ c  (>oulrl~;~~ltler i l l  

Return to C l ~ i n c l ~ u  Ln. 
Chiel; and Ilaving fi lletl in 11p to that point and as 1 1 1 .  Le.vo~ltl as 

pos"bl(-, I ,  with General 'I'ytlrl.'~ con:;ent, relurned to Chinrll~r I,a, in order to make I I I ~  wily 
eastw:~t.d along tlie I~ills, antl to fill in the Ilooars fro111 tllat 1)oillt to \r,hich C'al)laill Austell hat1 
survcyed last year. Lieut. IIoltlich remained at  'rapsee. 

0 1 1  the 26th of December I started wit11 a f l v i l l g  camp to marclh i~long t l ~ r  ridge 11'11ich rulis 
in an easterly direction above Busa, alld after a good deal of Stnrtril 011 cxpc~lilion nlong 

Clrinrl~u Ln rouge. (lific~~lty,on ncconllt of tlle cloudiness of the almospllere ant1 the 
jungle, I reached t l ~ c  last l)t,i~lt of the range ovcrlooki1,g the 



Chincllu or Rydak at  the point where it enters the Dooars. From here I had a splendid view, 
and was enabled to correct my work 11p to tlris point. 

On my return to Buxa on the 5th January 1866, I found Lieutenant Holdich at  Duxa 
better but still quite unable to  walk. Here I was again delayed by 

Return to Buxa. 
fever, but only for two or three d a y s  

Having obtained 5 elephants from the Comnlissariat Deportment, the whole camp, except 
a few sick men under Corporal Gill (himself sick) who remained 

March into the Dooars and 
atnrt Lieut. kloldich. in Buxa, moved down to Santrabliri a t  the foot of the hills, and 

the next day to Alipoor. Here I got a guide and interpreter 
and made a final separation of the two camps, Lieutenant Holdich's and mine. Lieutenant 
Iloldich, being still unatde to walk, and consequently unable to go into the hills, took the flat 
country sout11 of tlre road r ~ ~ n n i n g  nearly east and west between Alipoor and Dutmah, 
whilst I took the hille and the country north of the road. I gave him all the points in the 
hills already fixed, and promised to send him any I might fix in future, that he might check 
his traversing whenever possible. I enclose a report of his operations from this time. 

From Alipoor I worked eastward, either by traversing with a small subtense instrument or 
whenever clear enough working with the plane table by means 

n'ork ~~nt inue l l ens to f  Alipoor of the points I had fixed in the hills. In  this way I worked up 
in the plains. 

to Haldibari, a Police Station about l lmiles  westof the Sunkos 
River, from which place I found it necessa1.y lo make another expedition to the hills to fix 
more points and also to visit the Begoo Pass. 

Having, with eonle difficulty, obtained a guide, I started a flying camp carrying all 
supplies with us, and reached without difficulty the foot of the 

Start for the Begoo Pass. hills the first evening. The track, for it was not worthy of the 
name of a path, after the first 4 miles led us along the right or west bank of the Sunkos. 
I t  would be quite impassable in the rains as  it  runs now, but there is no reason why it 
should not rtjn parallel to tlle river a short distance from the bank, so as to be out of reach 
of tlle floods, if i t  were ever necessary to make a road there. 

On the second day we left the river again, and early in the afternoon reached Begoo, having 
had some trouble in finding the path, which in some places had 

the Begoo' been obliterated by the jungle. Begoo was formerly a collection 
of a few huts, where the Begoo Souhah live,d during the cold weather months whilst collec~ing 
the revenue from the villages in the Dooars ; during the rainy season and hot weather it 
was deserted, the Soubah returning to Gedana, a day's marc11 beyond; now nothing remains 
but a few charred posts. I t  is situated on a small plateau on the south side of a spur 

overiooking the plains, and about 300 feet above a small stream called the Sobraon ; it is 
1 sllould think, about 1,800 or 2,000 feet above tlre plains. Unfortunately my boiling point 
thern~unieter, although carefully packed in cotton in a box, beside being in its own case, 
had broken, and I was unable to test any heiglrts. 

From Begoo itself I found I was unable to do any thing, so 1 sent a party to reconnoitre 
up the ridge to tlle west, whilst I explored along the road to the 

Reconnoitre round Uegoo. interior. I found there was no difficulty in getting along the 
road except in one place where it had slipped down, but it  was all through such dense 
jungle that notllir~g c o ~ ~ l d  be done in that direction. 

The reconnoitring party having reported the ridge practicable we started the next morning, 
and after four days' hard work I succeeded in getting my plane 

Mnrch up ridge allore Uegoo. 
table to the top. The latter part of tlre ascent was so rocky 

and the jungle was so thick that it was only by handlng tlre table from one man to another 
and cutting every inch of the way, that we were enabled to get up. 

I t  was well wortlr the troul,le, however, for 1112 111,xt molming it was beautifully 
clear, and I was enal,lt . I  .o t.!L.t: 1,.1ys to hills far into the interior, 

Obtain n goorl view. almost up to the la tic^^,',: of t\nlltq!l~orung. 

Return to llnldibsri. IIaving finished a1 ! I t i .  ~wilif, I returned to Haldihari and 
wol.ked my way again fron~ here eastward to Rymana. 



From here I had intended making ai~otlier escnrsion into the  hills, bu t  I received a 1ettc.r 
f ~ o m  L ~ ~ I I ~ ~ I I ~ I I ~  Holtlicli saying lhat he  I ~ a d  hcard a repo1.t that 

Recrived news o f  n fresl~ nd- thcre wns to be all arlv;~nce a t  once from Dr\vangiri to recover vance f~.orn Dewangiri. 
the e l lns ;  t o  ascertain the truth of this 1 marcl~ed on  into 

Dutmali, but a s  i t  appearrd from all I could Ileal to be n. very slllall atl\vance for only two or  
three marches, I thought i t  n pity to break off my season's work, and decidcd on continuing i t  
until I heard somethillg furtl~er.  

F rom Dutmall  I visited t3ishcnsin~, t l ~ e  roar1 to ~vhich I I ~ a d  great difictilty in finding 
a s  thc j r ~ ~ ~ ~ l c  11;1tl so ovclgro\\ 11 it tliat t11c guide coultl not keep Visit Bishensing. 
to it. F ~ , r ~ n l  B~shcnsing the p~incipal  1.oac1 to tlie interior 

commences. TIle range crossccl is  Ili-her t,linn that  a t  Buxa, but tlie hills arc far lcss I ' o c ~ ~ ,  
so that  the wliole r<,a(l nlil:lit be d ~ ~ g  o ~ ~ t  with picl;asc:s and sliove!~, blasting b e i ~ ~ g  scarccly 
ever required. Eisllen*ing itselE is not so suit:~ble for a tlepbt, a s  there is  not so much room, 
and there is a scarcity of  water, u ~ ~ l e ~ s  you go a co~~s ide rab le  depth below wl~ere  there is a 
large stream. 

'l'l~ere is  also a. scarcity of water f i ~ r  a c1,ly's march beyond B i s l ~ e n s i n ~ ,  bu t  arter tliat m y  
I : l ~ ~ ~ ~ ~ t c : ~ l ~  g ~ ~ i t l t .  s;lirl tl~el,cr \ \ w e  a n u ~ ~ i b e r  of s n ~ a l l  stream8 

Scarcity of lrntcr ou road. con l i~~uo l ly  c ~ o s s i ~ ~ g  the path. 

T h e  first village met with on t l ~ c  ~-on(l is i ' l ~ i t ~ n  (ca!led I)y the inllabitants of the Dooars - 
Cl~ec . ru~~g)  \v l~ ic l~  i s  tli~cl. (lily's m ; ~ ~ , c l i  From Ris l ie~~sing.  I t  is  Village of Cl~ittn or Cl~ecrung. 
situntecl tin o S I ) I I I .  above the SLIIILOS River, here called by my - - 

guide the Poo~ioot.a~npo, with al , l)are~~tly n go~,tl deal of level ground a l ~ o l ~ t  it, but a s  I saw 

it f ~ r o n ~  some distance, ; ~ u d  Frum ;i great height :tbovc it, it was dificult  to judge. 

I had immcnse trouble in gettin2 n vicw a t  all lipre, on account of tlie j~~ngle ,For ,  t he  hills 
. .. 

b i l l g  Icss rocky here t l ~ a n  in otller parts I llad visited, all the 
Diffic~~ltv of gctting n view, on 

account o l  jungle. ridgvs a ~ ~ d  pei~l;s were covered wit11 high tree jungle, f i r  too 
tllicli'and heavy Cur my sm'ill party to cle,~r.  

I did succeed in finding a to l~rnbly  clear point nnd from \\pliicl~ I s11011ld have had a moat 
extensive view, hilt ~~nfor tunate ly  tlie wei~tlier was now (23rd 

O')liged to retL1rn Febru:~l.y) so cont in~~ul ly  hazy tli '~t, even a t  sunrise, 1 had a 
sul)pllcs. 

very brolien and i~~ t r r r l l p t ed  view, s o  that many of the long 
rays I had previously taken and by mcalls of wliiclr I had l~uped  to f ix l~ i l l s  far into the in- 
terior were lost. 

I could 11ot stay another day to get a lietter vicw, a s  we were running s l i o ~ t  of p rov i s io~~s  
and were a I O I I ~  way horn O I I ~  sl~pl;lies, so, ft,;r~.ing to pus11 on to Cl i i t t ;~  w1ie1.e I n~igl l t  have 
got  a fresh s r ~ p l ~ l y  of' ricc, as 1 11;1tI s ~ r i c t  01.t1c1.s not, to go  bcyontl the outer ranges, I was 
reluctnn~lv o b ' i i e d  to conlelit myaclf  wid^ w l ~ , ~ t  vicw 1 could ge l  then and to march back 
towards Dutnrah. 

On niy return to Dutmah I found that more news had 
Lielltellant llo'dich rnorcllcs t' come ; tb : ,~~t  the n t l v a ~ ~ ,  e, and that 1.icutenant Iioldich being a t  De~van~ir~. 

t l ~ c  tinlc in L)u t~na l~  l~a t l  marcl~ed a t  once to De~vangiri. 

After two days' halt a t  Dutrnah to rcqt my coolics ~vlio mcre ~,atherlinocked up  by thelas t  
expet l i t io~~,  I s~iirtr t l  again, Rl;ll,cl~ Ifit, for Rrepoo, about 1 l miles Stnrt for Rccpoo. 
cast 0 1 '  1.1c~~on, f1ro111 \vllicl~ l~lacc,  (Llccl~oo) there is a sm:~ll pass 

into the interior. I hnrl ol,tainc.tl n f ~ . s ~ - ~ . u t c  yl~itle, alld wc re;lcl~ed 1:eel)oo without mishap 
on the second day, I ju t  11c.r~ I I I Y  g ~ ~ i r i c ' s  l i ~ ~ o \ v l e ( l g ~  t ~ ~ ~ d e t l ,  ant1 I was olrligcd to l i ~ ~ t l  t l ~ e  path 
to tile intel.ior for 111ysc1F. N o  I ~ ~ I I I ~ I .  I I ~ I ~ I I  11;1tl cver I1ee11 made, for tlie Il l~oolealis 11aa1 
always used thc bed ol' I I I C  ~rivc,r, 111) \vl~iclr I mnrc:l~ctl but  \ I tas ~ ~ n a b l c  to find where the  road 
left the river. (;or, after followi~l< wl~: t t  s c r ~ i ~ , , t l  to I I ~  t l ~ c  pat11 for some miles, we suddenly 
lost all traces of men, nnrl l~ntl  to nl:~li~: our wily to the 101) O F  the ridge a s  we best could. I n  
going hack I again looltctl fo~. tllr pnth, i , ~ ~ t  c , o ~ ~ l d  n o t  nsccrtnin For certain wl~ere  i t  I.an, but  
I think the tloltc:d l i ~ ~ e  i l l  tl~rn nlnl) m11st 11:: n l , l ) r~~xi~nntc ly  w11c1.e i t  crosses the  range. H e r e  
again I was ~ ~ n l u ~ . k y  in not grtlin; a gnotl virr\f, lor, a I ! l i o ~ ~ ~ h  t l ~ e r e  were no clouds, yet  the 
ntmospllcrc itself was so thick tIi.~t 1 cuu1.i not see more t l ~ a ~ i  10 or 12 miles. 
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This  e s l ) ed i t io~~  filled in all the  Dooars up  to the Du tn~n l i  and I3i.;llensing road, and I was 
now very nnxious 10 meet Mr. Nicolson, t o  asc?l.tair~ what he 

Dooars finishetl. 
had done. O n  reaching the Alipoor ant1 D~itnli111 road I found 

that  lie had unfortu~iately passed by tr day or  two befol-e, whilst I was in the  hill^, and wi~s  by 
that  time close to Koocli Re l~a r .  I undc r s t~~od ,  I~owever, from him that 11e had filled ill, i n  
detail, all east  of Dutnlah, iu w l ~ i c l ~  case the L)ooars were complete. 

Captain RlcGregor of tlie Quarter blaster General's Departnient, m:~rched into Dutmall 
the  s l m e  day a <  I did, on his way to I3i1gli 1)ooar to explore a 

Cnptnin BIcGregor's nrrivnl at 
Dutmah. s l ~ o r t  distance illto the interior along an  old n ~ l d  disused pass 

tlierr., and to  ascerlain, if possible, llle true course of the Madi 
Cliu, (called in the old mapa Rilatresum), tlic river r u n n i ~ ~ g  under Pongso. 

I determined to accompariy him to see whethcr I could not adtl somctliing to that almost - 

1111 k ~ ~ o w n  part of l l ~ e  I~ills. Accordingly on the 16th March we Aerompnny Cnptnin BIcGrcgor 
to Bad1 Dooar. started, marching through Sidlce and Ilijnee, near wliicl~ place 

u 

we cl.ossed the Monass, the eastern boundat.y of the  Bhootan 
Dooars, having 11eal.d from Mr. Nicolson that  the road on t l ~ e  eostern b a ~ ~ k  \r as easier and 
passed tll~.ongll more  villages than t l ~ a t  on the lves te~n bank, and that  we should have no diffi- 
culty in recrossing a t  Matagoree the point opl)osite to Bag11 Dooar.  

\Ve reached Matagoree without d i f icr~l ty ,  bu t  found that,  i~n fo r tuna te l~ ,  on accor~nt of 
tlie melting of the snows, tlie river l~atl  risen and was now quite 

Rench hlatagoree. i n ~ p ~ ~ s s a b l e  even for u ~ ~ l a d e n  e l e l ~ h a ~ ~ l s ,  s o  that  our expedition 
was brought to  an  abrupt termination, for h e r e  were no other fords in the \vholc course of tlie 
river, ant1 the nearest ferry was two long marches off. T h e  w e i ~ t l ~ e r  (luring the \\,hole of  this 

expedition was so  hazy, \\,at even if we had succeecled in  crossing, I ch, 11ot think I should 
have been able to do anyt l I inq;  for c!uri:~g no p l r t  of the 2.1 h o i ~ r s  co111d \ve cver see above 10 
or  12 m i l e s .  Captain hlcC;regor c o n t i ~ ~ u e d  his march to Dewangiri, and I marclicd back 
towards ~ ~ t ~ ~ l ~  to see i f  I coultl not  carry on the  work from there by  traverse. 

A t  Dutmnh I was again attacked by  fever, and finding m y  

Attacked by fever at Dutrnnl~, men falling ill one after anolher very rapidly I was obliged to 
remain quiet for a few days. 

O n  the 31st Mnrcll there wag a heavy storm and signs of the rains coming, SO t h ; ~ t  I tl1011g11t 
i t  wa3 unwise to attempt c n t e ~ i n g  the  ~ l l n g l ? ~  ~vi th  my camp in 

Marc11 to D~obree. 
such a state ol' s i c k n ~ s s ,  I ,  thcref,,re, ~ n i ~ r c h e d  ;it ollce for the 

B u r l ~ a ~ ~ p o o t e r ,  w l ~ e r e  I got  two n &ti ve boats, n n  board one of which I took my sick men, sending 
the  elephants and other classies to march to Daobree, where I met them ao,aln on the 5th  April. 

J lere  I 11earcl that  Lieut. lIoldich and his party I ~ a d  passed 
Licutennnt Il~l111cl1 pnrscd 

Doobrec before my arrlvnl. down t l ~ c  river oilly the day bcfore on board one of t l ~ c  river 
steamers. 

Fortunately rye Ilad not long to wait for ano111er steamer, 
Lnbnrli on honrd " Aarn" nnd 

reach liooshtea. for two days  aflcr the " 11gi-a" called and took us up, landing US 

A t  I<oosl~tea, I found the  c1;lssics belonging to 1,icutcnant TIoltlich's party in camp 
n : ~ i t i ~ ~ g  for nip, [,icrrtcnanl I-lolclicl~ llaving p~~occctlctl to C:~lcr~tta 

lloldicb's \ v i ~ l l  his tlctac.llnicnt of  Sapl,el.s. $1 ost c ~ l '  111esc nlc31i 1 fonnrl 
classiea. 

down ~vil11 fever, a l ~ h o u g h  t l ~ c y  l ~ a d  Lcen quite well on their 
el.rival. 

F r r ~ m  I<oosl~lea we prnccecletl by rail to C , ~ l c ~ ~ t t a ,  wl~ere  
Proceed to Cnleutta. nearly the w l i ~ l e  party had fcver more o r  Icss, ant1 onc clasaie 

dicd of c l ~ o l e ~ a .  

I n  Calcutta I tliscliarged nlost of tIlc cIas.;ies, giving cnch of them a t,ir!iet to  Allnl~nbad, 
near \vlricl~ place l l ~ e y  all livctl. Thc  ~.cniaindcl. were men ~ 1 1 0  

Discl~argcd clnssies. 
cnmc from Uelira o r  its neigl~bourliood, and accoml)anicd to 

that place in c l ~ a r g e  of the inst~.uments, k c .  



From Gazeenbad I came by d?ik.leaving t l l?  classies (9 or 9 
Arrive a t  Mussoorec. i n  number) to 1n.ir1.11 111, i l l  c l r ~ ~ g e  of the 'ryndal, k~nd arrived in 

Mussooree on t l ~ e  1st May 1866. 

Lieut. I-Ioldich was very unfortunate in meeting with the bad acciclent 1 mentioned :~bove, 
just at  tlie l ~ e ~ i n ~ ~ i n g  ol the scasoll ; w l ~ r ~ r  we se1);iratetl in tlre 

Lieut. Holdic11's \\fork. mitldle of' January Ile was srill cluitcunal,le lo put c;ne f i~ot  to the 
and was frequentlv obliged to lay up to prcvellt t l ~ e  wou!i~l I ' IOI I I  getting iinfli~med. 

It ,  however, healed rapidly from that time, and by the nlid(lle o fPeb~ .uary  Ire I~aal quite recover- 
ed, but  his work was then stopped by the news liom Dewangiri, \vhicll indnced I I ~ I I I  to marc11 a t  
oncc i n  that direction, so that he had only a 1n1jn111 a t  \vo~.k, nrost ol' wl~iclr time he nlas 
unable to \\talk. 'I'his, and the fact tliat he I~ad  :r most dillicult country to survey, nearly all 
jungle, will~out any hills to i~ssist, t'l~lly accclu~~ts fbr the +mall quantity of \\.ark sent ill by him. 

Tlle \vl~ole 01 tlie cour~try 1111.ough \\ll~ich I su~veyetl ,  nit11 the exception of patclles of 
cullivi~tion about hlal~alialgoree, I3allilrari, I)utma, and a few 

General descrip:ion of conntry. 
other villases, was coveretl wi111 I~igli gl.ass or tree jungle, 

intersected Oy two or three large a~i t l  an innumerable number oS sillall livers, all almost witl~out 
exception ru1111in:r north ancl s o ~ ~ t l r .  'Ihe ,uncle also e x t c ~ ~ d s  over all tlre outer ranges of 
hills, until you get into thc inte~ior  anlongst the lrigller a ~ ~ d  rockier rangca. 

'The greater part o r  this jungle is conll,leteIy uninIia\)ited, indeed the wl~ole of tlre conntry 
betwern t\lip[)or ant1 D r ~ t l ~ l a  road and the l~ills is now unialrabitetl, for the few villagcs there 
were fwllrerly are note deserted and i l l  ruins. 'There are two or tliree s m < ~ l l  ~)atclies cleared in 
the centre of' (lie jungle nrllcre cotton is grown, but they are very small and caunot yield any 
quantity to speal~ of. l'hc men build little l ~ u t s  of g ~ i ~ s s  and boughs, and r c m a i ~ ~  l ~ r r e  during 
part of tlie c,)ltl weatl~er, returning to tlicir o\vn villages \vl~en 111e rains begill. 'Tl~ere is a 
good desl of S i I  and other timber i l l  parts, wl~ich will be, I slioi~ld t l ~ i ~ ~ k ,  of snllle value, 
a s  during the rains there is plenty of water i n  ;)I1  the streams to float clown any sized logs. 
Most of the jungle, lrorvever, seerns to be utterly useless except to the sl)ortsman. 

Tllc inhabitants of the villages in the Dooars appear to be al! eithcr Rlc1.11es or Rnjbunses, 
tlie Iiajbunses I ) e i ~ ~ g  npp:~renlly t l ~ e  o ~ . i g i ~ ~ n l  i ~ ~ h . ~ b i t ~ ~ n t s ,  and 

dcscril'tionof the I\Ieclies a tribe \vliicll has migratecl tlrere. 1Jotl1 races 
tants. 

are charac~eriscd by y e a t  cowa~~tlice ;~ntl  e s t ~ e m e  disincli~~ation 
to  assist a Europesn. Tllcv carry tlii.; to s u c l ~  :111 cstent tliat it is very dittic-ult, even i ~ t  a 
toIeraI)Iy large village, to intluce t1ie111 to sell you any sr~l)plics a t  all ; and if they see a 
European conling along t l ~ e  road, or even I I ( . ; I ~  the report of ;I gun, they will s ~ ~ e a l i  away 
and hide i n  tlle jungle like wilt1 Ileasts. T l ~ c y  are mostly very ~ ~ o o r ,  living on rice and a 
good deal on d~.ietl fish, ~vl~iclr rlrey r a t c l ~  in great q~~an t i t i e s  in the small rivcrs 
by t l r u g g i ~ ~ g  t l ~ e  watcr, and also by tileans of long c o ~ ~ i c a l  I~:~slicts made of bamboo. 
'rlley kcell large hcrds of cattle, but never milk thc COWS, tllc cnlvcs I~eing nltvavs allowed 
to be \vit!l tllcir molhers. Illstcad of glrce thcy use oil. 'I'lley nppcnr to grow very little besides 
l,ice; round t l ~ e  vill:~jie t l ~ c y  grow patcl~es of tlre herb f~.orn \vIricl~ they eslract their 
oil, anti also plaintain trees. TI1r.y live i l l  s~nal l  1,)aml)oo h ~ t s  tl~ntched \\.it11 glass, tho floor 
nf \vliicl~ is generally formrtl of beaten earth fi incl~es  or 1 foot i l l  Irciglit ; but in some cases 
t l ~ c y  are raisctl 4 or G fcct. on poles, ant1 i l l  most villayes you will see one or two s!~clr raised 
huts. Very fcw 13l1oote;1lis rvcr sccln to live entirely in t l ~ c  ~ ) l i r i ~ ~ s ,  a ~ ~ d  t l~osc that (lo ~ e n e r a l l y  
have some vc1.y good rcAa~o~i  For it, such as  thcil. Iinving d c s e ~  led l'ro111 sonrc SouLall's service 
or becn banislretl from tlrcir own c o n ~ ~ t r y .  

Or thc villages and habits of the Blroot~ahs t l~cn~sclvcs  I lin:)\v vcry little, a s  t l ~ e  only 
i111iaI)itcd l ~ i l l  villagr I c11tcrc11 \vas 3l:l1,iclio1n, .just Opyoncl 'rap- 

Description of I3l107tcnlls. s r c ;  all tlrc o111r1 villng(.s I o111y s i ~ w  S~.c~rn l o ~ ~ g  tlisla~lces with a 

tclesropc. 'I'hry build very mnclr Inrgcr i111tl brtlor I~ollses t l~ali  t l ~ c  men i l l  tlie ~ ~ l , ~ i n s ,  eillrer 
of stone and wootl or mucl, with ovcrllanging wooclen rool'-, aud genera1:y of two s to~ies .  

Tlic roads tl1roi1~11 the Dooars arc of the ~.utlrst  desc~,iption. IVl~en running north and 
~ o u t l i ,  HS most of I I I C I I I  do, for t11e1.e arc few roads besides those 

Ronds. 
that lead 111, to the hills, thcy 11e:rrly nl\vn!s fullow r r l )  t l ~ c  bed 

of a rivcr, so as  to avoid roing ~Iiror~pli  tlic jnnglt.. 11 is vttry tedious \ v o ~  k, Iro\vever, n ~ i ~ ~ . c l ~ i n ~  
all day over round stoncu, and tllere is geuel.nlly a  pall^ to be foi~rld along one Lank or 



t he  ofher. When  going lllrcugh Ihe jllngle they a re  mere tracks, very difficult to follow, a s  the 
tracks made bv tli12 \\.iltl n~ l in~ ;~ l . ;  are o f ~ e n  a s  plain if not plainer. I n  the  l~il ls  [he only road of 
any  importn~~ci.  1l1:1t I m.~rclled alollg \vils the  Bishensing road ; up  to 13ishensing (about 2,000 

feet i ~ l ~ o v e  the plain) it was escellent, and l'or I~olf a day'* Dishc~~sin; road. 
march beyond it, above that  i t  was one mass of fallen trees 

and bnmboos, b low~l  and L r o l t e ~ ~  d o w l ~  by a violent storm of wind and snow ~vh ich  had 
passed over I wo-or three days  before I wc.11t there. 'I'he roatl itself was very good, but  the fallen 
jungle was so  thick that i t  nracle i t  11;11.der work gett ing along i t  tllan i t  would have been 
had tliere bee11 no road a t  all. I visited two other sm;~ l l  passes, the Begoo and Reepoo 

men t i~~r l ed  in the body of  the report. T h e  Begoo road, as far as I 
was enabletl to esplore, was perfectly practicable for laden coolies - .  

bu t  not for l n q a g e  nnininls, and was still in very good repair, except in one place where tile 
face ol' the I ~ i l l  l~atl  ~ l l l ) ~ ~ e d  down, c a r ~ . y i y  away the road, but this could have been rel~nired in 
an haul or two. 'I'll:: villiige of' Cr>ditl~n is olle tlny's mnrclr from Begoo, and beyond this again 
is D ; l g a ~ ~ a ,  the ~ . e s i i r e~~ce  01'  the D a y  Pilo. 1 was never enabled to see t l ~ e s e  villages, and can 
only guess a t  t l ~ e i ~ .  pobition f ro~n  the  informalil~n given m e  by my guide. F r o n ~  Dagana there 
is  said t o  bc* i1 ro;1:1 rvhirh join; the Bi~hensin;. road a t  Chitta, but  my guide did not seen1 to be 
very clear a s  to l ~ i s  k~lowletlge r l T  this part of the cor~nlry ,  for Ile had never been tllere 
and o ~ ~ l y  s l~ol ie  from hearsay. About the I l repoo I'ass I could find ou t  very little. I t  is 

Reepoo rond. appare~l t ly  a very small and unimportant pass, probably ollly 
11.atling to one or two villages in the ~ ~ c i g l ~ b o u r h o o d .  

The  large road running from Alipoor eastward has  been made by  us, bu t  in nx1ny places i t  

Alipoor n n ~ l  Dutmn rond. is very dilticult to gel along on  l~oraeback, on account of tlie 
nllmerous unl~ridgecl n ~ ~ l l i ~ l ~ s ,  some of which are very muddy 

and awlinart1 to cross. The  large rivrrs are crossrtl in boats 111ade of a trunk of a large tree 
hollowed out, or rafts made by b i n ~ l i r ~ g  a banlboo plalform on two or  occasionally three of these 
boals. 

T l ~ e  only rivers of any size \ \ . l~icli  fell in to  m y  work were the Ryrlak (Bhooteah name 

Rivers. Cl~inc-1111) and the Sunkos  (Bhoo tea l~  name Poonootsaml)o); 
both thrse rivers take their rise in the snowy range. The 

Chincln~ River. Chincl111 flows by C'hupcha, hlaricl~oni,  and Talxee,  soon 
after p a ~ s i ~ r g  which place i t  Rows in a south-east  d i rec~ion u n ~ i l  i t  enters t ! ~ e  Dooa~.s,  when it 
a g a i ~ ~  flows s ~ ~ ~ ~ t l i  a ~ ~ t l  lakes the llame of the Ilydak, bl-anchin:: out  into numerous channels 
and flo\ving over a s t o ~ l y  bed. I t  is unL1rdable by men, b ~ l t  fordable in most places in the 
plains by e l ep l~ ;~ l~ t s .  'I'lle  vate el- is  beaulifully clear and cold, and runs in a s t ~ , o n g  stream. 
111 tllc: hills the B'1ootea11s f ~ r m o r l y  hnd several cane b~,it lges thrown across, or  cages slung 
on cane wllich were pulled backwards a r ~ d  lorwards. 'I'here is one s u c l ~  bridge still in exis- 
tence I~elow Rlaricllom. 

Thc  P1~onootsan1po flows from Poonakha, by Andophorang ant1 Chittn (Cheermy) and 
out illto the Dooars near be go^), when it c h : ~ ~ g e s  its name Poonootsn~npo 111vcr. 
to the Se~bkos. I t  is considerably larger than the Ilydak, and 

flor:s throng11 the D~)oa r s  in a vcry widc st111iy bed, and fi.eq~lently brcaks up into numerous 
channel<; i l  is  l;,rtl;~l)le by e l ~ p l l a l ~ t s  in tllc plain, hot ill the  llills can only be crossed by 
bridges. Xei t l~er  o f  tllc~so riveri wt,l1ltl be of much use a s  navigable rivers near the  Ilills, on  
accou~ l t  oF tlle ~ t r c n ~ 1 1 1  ol t l ~ c  stream and t l ~ c  r ,~p ids .  

TIle next most important rivers were t l ~ c  Saralban,ju which rises near Bishensing, the 
L o l ~ g a  and Gongya wl~ ich  flgw near I)ntnia, the Godadhar, 

Otllcr ~ m n l l c r  r i v e n .  Sclioo onrl Nnoning wl~icli  l.un between R.Iahakalgorce and 
Alipoor. M;lny of  thrsc srnaller r i v e r  are very awkwartl intleed to cross even on elel)!:antg, 
except a t  tile reglll;~r forrls nnll ferries, on account of 111e soft rnmutldy hanks ; a t  Fialdibari, I 
very ncnlly I ~ s t  all elcl)l~ant in n I i t~Ic  stl,carn not more than onc foot deep in water, but the  
bottolll sllc.11 s o f t  rn~l(l t11:lt Ire sank and ~ n l l c d  over, and rve were obliged to C I I ~  hie load 
off Ilini bcrl11.e Ile could free himsclt: All thc largc rivers fltl~v over stony or  sandy bcds. 

Tllc dillicullies of s u ~  vryi112 a country so  covered with , j ~ ~ n g l e  and in such a cloudy atmos- 
1)Ilcre \rere vpry grcat. I n  the I~ilIs no assistance could be oh- 

niFculties cf corr) ing on t l ~ c  
a\nvry. t ;~ ined from ~ ~ a t i v e s ,  ns that  ] )ar t  of tlle country was uninhabited, 

and even wl~e re  there wcre Ilhooteall villages tlie Illen i~ppeared 



never to leave the roads, so that guides to the tops of the ridges were not to be llad ; this 
frequently caused great loss of t ~ m e  and inconvenience. Then again, when tlie top of the ridge 
was gained, it was frequently so covered wit11 tree jungle as  to be useless for survey purposes, 
and mole time was taken up in searching for a clear spot, or one su&ciently so for my small party 
to manage. The place being prepared, a view was never obtained except a t  day break and for 
an Ilour or so after sunrise, which necessitated sleeping on the spot, frequently a t  long distances 
from water. All supplies, too, had to be carried, which added greatly to the number of coolies 
required ; and it was very difficult to keep up communication with the dep6t. I generally 
left a t  the foot of the hills, for I could never tell for certain where 1 was going to be two days 
ill advance, as so much depended on the state of the jungle; there were no roads, and we 
frequently cut a path through the jungle for n~iles. Great quantities of \vild elephants and 
rhinoceros f~qequ~ent the outer ranges of Iiills, and tlie paths made by them assisted us a 
good deal. 

In  the Dooars when practicable 1 always worked with the plane table, by means of the 
hill points, but when the hills became invisible I carried on the 

Instruments used. 
work by traversing wit11 a sniall subtense instrument. In the 

hills every thing was done with the plane table. 

Most of tile season I had very little trouble with Fever amongst the meb, and it  was only 
towards the end that I 11ad many patients, and then they all 

S~ckness duiing the season 
seemed to break down a t  once. Lieutenant Holdich had the 

misfortune to lose one Corporal and one Sapper, who died, the one of fever and the ot l~er  of 
cholera; I lost one classic of cholera in Calcutta, but no men wit11 me died of fever, 
although several are still ill. 

I have just received a notice of Bhe despatch of the maps and traverses done by Mr. 
Nicoleon which should al.rive here in a day or two. These will enable me to make up a 
map of the whole of the Eastern Dooars as far as the Monass River, and east of thbt has bee11 
already stlrveyed by the Revenue Department. There is, however, a bit of the hill country 
between the Saralbanga and Monass Rive1.s yet unsurveyed, about 40 miles in length. 



EXTRACT FROM THE NARRATIVE REPORT OF J .  MULHERAN, Ess.. SURVEYOR IN CHARGE 
No. 2TOPOGRAPHICAL PARTY, DATED 2 1 s ~  AUGUST ldG6. 

A survey of the boundaries of the four districts of Berar having been authorised in your 
letter No. 157 of the 28th August 1865, it became necessary to arrange for this in connection 
with the completion of the 'I'opographical Survey of the Upper Godavery district, and the 
re-survey of a portion of the old survey of the Rlahore Circar adjoining the Pemganga. 

The Upper Godavery district having been triangulated during the previous season, 
and rhe points required for the several boards projected before closing olfice, Mr. Senior 
Civil Assistant Chamarett was detached on the 10th Kovember to Sironclla with four Sub- 
Assistants, and two Yative Surveyors to  complete the topographical details of the Talooks of 
Nugur, Albaka, Clierla, Badrachelam, and Rakapali; and a portion of the Kummainet Circar, 
comprisinp 1,879 square miles of country, the wl~ole of which, escepting that immediately 
rljoining tlie principal rivers, is over-run with heavy forest. 

The successful mode in which Mr. Chamarett effected the survey entrusted to  him, 
having already been brought to your notice in the Narrative Report submitted with my letter 
of  the 17th April, I have only to add that the whole of the plane tables were submitted for 
the inspection of the Deputy Conimissioner of the Upper Godavery district, to whom the 
peculiarities of the ridges and valleys adjoining the Goclavery are well known, and that they 
elicited his entire approval particularly the portion completed by Rlr. Chamarett himself. 

The following is t l ~ e  extent of work completed by eacli Assistant and Native Surveyor :- 

Sq. 3Iiles. 

Mr. Senior Civil Assistant Chamarett ........................ 321 
,. 2nd Class Sub-Assistant Ogle ............................ 310 

.......................... ,t 2nd ,, do. Scanlan 314 
........................ ,, 2nd ,, do. Chennell 205 

.......................... 7, 3rd ,, do. Maine 216 
s a t i v e  Surveyor Ramcliander ................................ 366 

.............................. 19 ,, Janardan Rao 165 

Total Area Square miles.. .. 1,879 

Portions of tlie above Mr. Cha~naret t  was requested to have re-surveyed by Assistants 
employed upon adjoining 1,oards. In  his report he refers to the work entrusted to each, and 
to the tests applied to satisfy himselr regartlir~g the general correctness of :)I1 that was com- 
pleted. As he, however, omitted to notice i l l  detail the differences In the le-slilvey of portions 
of the work completed by Mr. Sccond Class Sub-Assistant Cliennell and Native Surveyor 
Itarnrl~ander, I requested 3lr .  Senior Civil Assistant Neale to supply the on~ission, and beg 
I ~ r r e n i t l ~  to snl)mit that Assistant's report accompanied by copies of the re-surveys to which Ile 
r e f ~ ~ r s .  

'The I)or~ndary survey of the fibur districts of Bernr, ant1 the rc-survey of a portion of the 
Mallore Cilwnr, ~ : I J  ~~ndcr taken  by myself, ant1 thc following Assistants:- 

.......... Rlr. 1s t  Class Sub-Assistant Farrell. 
Native Surveyor .................... Pandurao. 

Do. do. .................... Uapal.ao. 
Do. do. .................... Sli:~ik 0m:lr. 

hlr. Farrell was tletnched on tlie 20~11 n'oven~ber from Anjangao, to selcct and clear 
the relui~.(,tl points bctween t l ~ e  station? of \Vai alrtl Saoli, of thc: Poasad 'I'rianjinlatinn by 
Rlr. ;\Ir(+ill, ant1 the stations of' Olnri ant1 Salwa of thc Ornerkin* 'I'rianglllation ac!joininc 
i\lallc,re. Between the 20tll Sovemlxr ;und 14th Deceml)cr, we selected arid cleared 27 
stations, thr ol~servatiol~s to which I completed on the 20111 Dcceml,er. Mr. Farrell re,joined 

~ 

~ ~- ~- -- . - 

* Origirhnting from t l ~ c  Great Arc siile " Sukli to Citcrgnoo." 



me a t  Wakori on tlie 16th December, and after assisting me to  compute the resnlts of tlie 
trianguli~tion, and pro.ject the points required, was detached to fill in the topogral~liical details 
between tile villages of ' r o ~ ~ d g a o  and Ansing, embracing about 50 square miles. 

Mr. Farrell was subsequently employed in tracing the southern boundary of the  
Maiker district between the villages of Gandriwara, and Hinra,  a distance of 233 niiles, wliicl~ 
he satisfactorily completed before returning to  quarters. 

Native Surveyors Pandarao and Baparao were detaclled on  the 20th November with it 

suitable party, and a portion of the lithographed and plane table section sheets, to trace the 
boundaries dividing the southern from the  orth then districts, agreeal~ly to tlie direction4 given 
by the  Surveyor General in letter No. 2 of tlie 20tlr January IP63. 

Pandarao commenced his trace from the villaze o f  Borgao on tlie Wartla to Scola, near 
the junction of the boundaries, of the Omraoti and Akola districts; and f r o ~ n  thence to the  
village of Chaosala near Anjangao, a distance of  169 miles, upon which lie was employed for 
a period of 51 days, including the time occ~~piecl  in marching from Ellichl)ore. H e  t l ~ e n  
returned to Scola and proceeded west, t rac i l~g the line that sel~arated the Akola district from 
that o f  Maiker a s  far a s  the village of  Chunpipri, a distance of I50  miles. F ~ O I ~ I  this point, 
agreeably to instructions, lie rejoined me a t  Borhanpore, a11d was again detached to trace tlir l i~ l e  
of railway running through Berar a s  far a; the Wards, a distance oT 139 niiles, which he 
satisl'actorily completed, marking the several stations on the line, and outlining the extent of 
ground attached to each before returning to recess quarters. 

Baparao commenced his trace from the village of Hukl i  on the bol~ndary of the Wone and  
Rlaiker districts, and continued the same to Kini, a tlistilnce of 70 miles, upon wliiclr he  was 
employed for a period of 24 days. F rom Kini he  was detached to Worajag;~d,  a clistitnce 
of 140 miles, and di~,ected to return to Waroda by  the Pen~ganga  Itiver, the southern boun- 
da ry  of tlie \%'one district, a further dislance of 200 miles, and lo  outline the boundaries of 
such villages of the Wone  district, a s  paid revenue for land situated to the south of the 
Pelnganga, which river was, with the  consent of the Nizani'a Government, made the boundary 
of the south-eastern portion of Berar. 'I'l~e object of this trace was to  ascertain by personal 
inquiry, whether, in adopting tlie Peniganga river as  the southern boundary of tlie Wone 
clistrict, any notification was necesnary a s  regarded land, the revenne of which was paid partly 
to tlie Nizalrl's G o v e r n n ~ e ~ ~ t ,  and partly to the administration of the Hytlerabad Assigned 
districts. 

Statement A ,  herewith appended, will satisfy you that four of the villages of tlie iF7one 
district are situated to tlie soutli of tlie Pcnlganga, and that the land attached to four others 
is  situated partly to tlie north and partly to the south of that river. Also, that about 8U0 
Beegas o f  land, Moglai measrlrEment, north of 11ie Pemganga, is cultivated by tlie inhabitants 
of four villages belonging to the Niznm's territory, and the revenue collected on account of the 
same paid into the Yotmal~l  Treasury. 

r 7 I h e  b o ~ ~ n d a r i e s  of tlie sevcral villi~ges above referrcd to Ilave been outlinetl in traces 
No. 5 of the R1;iiker District, and Nos. 10, 11, and 12 ot' the Wone district of the boundary 
survey of tlie four districts of Berar referred to in nnotl~er portion ol' this report. 

1 would atld that as thc de.ertctl P e r ~ r ~ n n a h  of Icorta has been re-transl'errcd to the 
Nizan~,  thc bor~ntlary o f  tlie \Vone tlistrict Ir;~ves 11ie I'cmgnnga a t  tlie point marked 11, 

ant1 re tur l~s  to thc 6ame nt the poiut marl;cd U ,  as sliown in trucc No. $1 of the \Vol~e district 
1)onntlary. 

S u l ) s c q ~ ~ e n t  to co~nl)lct,ing tlic bountln~.y trace of r i l lag~r ;  so11111 of t l ~ e  Pt*mgnng:~, Uapa~,ao 
\\.as directed to outlinc thc l~ound i~ry  of t l ~ c  hlaikrr tlis(rict, wc\st. of t l ~ e  villace ol ' \Vi~rodi,  ant1 
extentling a s  far a s  the village of Gontlerw;~ri, ncnr I:issorc, il rlistancc of SO tlliles, w l ~ i c l ~  lie 
satisract~)rily conll~letetl bcl'o1.e r c t t ~ ~ . t ~ i n g  to qunrtcrs. 

r 3 I he fi)llo\vinr is Ll~e cslent of  s e c o ~ ~ t l n ~ . y  t r i n ~ i ~ n l i ~ l i o ~ i  con~pletcd 11)' niyscl1' an11 iY:~livcl 
Surveyor Sl~ei!c Oninr. Tlic ~vhole of thc stations were easy ol' access, and no tlificulty of 
any kind was csprrienced in procl~rinfi provision.:; the grcatrr  portion of' the tract adjc>inin: 
the I ' C I I I ~ N I ; ~  k i n g  I~iglrly c~~ l t iva t ed ,  ancl ii~irly I)olu~latetl :- 

Sq~inrc BIilcs. 
Sccont1a1.y 'I'~.i;ungles . . . . . . . . . . . . . . . . . . . . :31 
Area or  T r i a ~ ~ g l ~ l a t i o t ~ .  . . . . . . . . . . . . . . . . . . . 195 



Tile angles were observed with 12-inch theodolite No. 10 on Zeros 0". and 180'. The 
signal used for hill stations was the usual pole and brusli supported by a large pile of s t o n ~ .  
The station was sometimes marked on the rock in  situ, and sometimes on a stone buried in 
the ground. 

The average error of the common $ides is under 0.27 feet per mile, and the following are 
the differences exhibited in closing upon the following sides of Mr. McGill's triangulation 
of season 1857-58. 

Log. of fect. Feet. llilen. 

Wai H. S. to Saoli H. S.. ... 4.2029016.. . .1.5955.. ... .3.023 B y  Mr. Mulheran. 
Do. .... 4.2028230.. . .15952. .... .3.02 1 B y  Mr. McGill. 

Difference.. .... 796 3 1 

... .. Wai H.S. to Manjerjaola FI. S. 4,4815039. .30304 .5.740 By Mr. Mulheran. 
Do. 4.4814093.. . .30298 ... .5.738 By Mr. McGill. 

Difference.. .... 946 6 2 

Lolitude Longitude. 

Wai H. S .................. 19' 58' 14" 03. 77" 17' 6'18. Ry Mr. Mullieran. 
Do.  ..................... 14-14 6.67 By Mr. McGill. 

Difference.. .... 0.1 1 0.19 

Nlanjerjaola H. S. 19" 56' 25". 22. 7 7 O  22. 2".62 By Mr. Mulheran. 
D o. 25.29 2.73 B y  Mr. McGill. 

Difference.. .... 0.07 0.1 l 
- 

Saoli H .  S.. ..... 19' 57'538'.72. i iO 19/.49". 5 1  By Mr. Mulheran. 
D o. ...... 38.79 19.69 B y  Mr. McGill. 

Difference.. .... 0.07 0.15 

The above employed me from the 10th November to the 24th December, including the 
time occupied in marching to Yotmahl and Bassim, and having the Commissioner's instructions 
regarding the transfer from Wone to the Omraoti and Akola districts of all villages through 
which the Nagpore diik road passed. 

The object of this transfer was to prevent the constant questione that were raised regard- 
ing the p l i c e  jurisdiction of the two districts when robberies were reported by travellers pro- 
ceeding to Nagpore, portions of the road being in the Wone, and portions in the Omraoti 
district. 

After completing the triangulation that was required for the re-survey of a portion of the 
old Hyderabad Survey, and detaching Mr. Farrell to complete the topographical detaile of the 
same, I proceeded to Ilingoli, Lunar, Maiker, the Sudder station of Janiphal, Chikli, ant1 
Baragaon, making inquiries regarding detached villages south of the general boundary of the 
klaiker districl, the Commissioner having expressed a wish that these should be outlined with 
a view to his recommending tliat they might he exchanged for others ad,joining the general 
boundary. 

The only vill;~ge I~elonging to Maiker that is not included within the general boundary of 
that district, is the one known as b r a  Kini, which Mr. Farrell has outlined, and whicli 
I have marked in trace No. 3 of the Maiker district as  heing 2 miles west of the Maiker 
boundary. 

From Baragaon I relurnetl to Otra-de-peit, and after arranging with Mr. Farrell for 
what was required, proceeded to Akola to receive the instructions of the Commissioner 
regarding the mode in which Ire wished me to assist in the settlement of the dispute 
regarding the boundary of hlakote, and to procure from the office of the Deputy Commissioner 



n copy of the lithograplled sheet required for ou t l i~~ing  thc boundary of  a portion of (he 
Ba~l~alwadcly Circar. 

From Akola, after Ilearing o i  the satisfactory progress of the several parties employed i l l  

outlining the boundaries of Berar, I proceeded to Borhanpore to await the arrival of' t l ~ r  
Bnundary Commissioners, who 11;id been directed to meet a t  that place prior to proceeding 
to the ridges adjoining Jei tgl~ar  and Rlakoti. 

Shortly after my arrival a t  Borl~anpore, Native Surveyor Pandarao repotted the con~ple- 
tion of his of t l ~ e  boundary, and \vas again detachetl to trace the line of r a i l w y  runnin: 
throug!l Berar. 

Prom Borhanpore I accompanied the Boundary C:ommissioners to Chunkari, one of 

tlre villages Ilear nhich tlie boundary of Jeitghar was declared t ~ )  run, by 1)eople interested in 
t l ~ c  retention of the n o r t l ~ e ~ n  slopes of Malioti. While 111oving over the lower ridge of 
thc Cl~unkari plateau wit11 the Boundary Commissioners, the branch of a tree swept Captail1 
Faxell and myself of the back of tlie elel)hant, severely in.juring my side and back, and 
intensifying for a considerable period t l ~ c  ordinary difficulty es~erienced in breathinfi \v\.llile 
ascending hills. 

The inquiry instiluted by th? Iluunda~-y Commissioners a t  Chunkari, having ~.esulted in 
their confi rminq the correctness of the boundary of Alakoti as outlined by my party, a report 
detailing the oriairr and progress of the dispnte betwecn the border Chiefs of .leitghar ant1 
Zrinallad, and the gt.adual 'cnc~~oachment of l11e latter from the limits of Manjrote to t l ~ e  
principal villngc O F  the Alakoti Pcrgt!nnall was submitted for such orders ns tlie Resident 
of IIydcrabacl and the Chief Commissioners of the Ccntral Provinces considered necessary. 

I am not aware whether tlie recommendation of the I3on11dary Comniissioners ~,egarcl i~~g 
the whole of Makoti, as outlined by my party, being rnade over to Berar has been acceded 
to ; or ~vl~ellier tlie evidcnce recorded regarding tlie sale of Makoti, as well as Jeitghnr to the 
Soubali of I%orl~anpore, will render furrlier inquiry necessary. As all, Iiowevc~., admittctl 
t l~a t  the fi1tl1e.r of tlie latc R i ~ j i ~ h  held Jeitghar in Jaglicer from Scindia, and Makoti fro111 tlie 
i\'izani, it is difficult to understand upon what grounds any sale of llle Jagheertlm's I IUCS  and 
roosims, evcn i f  proved, call affect the sovereign riglits of the Niza~u to the ~rllole of the 
I'crgu~~nah of Milkoti. 

The follo\ving computations, ptans, aud maps have been completed, or are in progress or' 
completion :- 

C:omp~tation of 31 triangles. .................................... 3 copics. 
Do. of 50 deductions of latitudes and longitudes ............ 8 c:opie:<. 

Office copies of past season's field sections complcted, with the exception 
of one fable. .............................................. I2 sl~eets. 

Chart of tria~lgulation \\tit11 numerical data, season 1865-65, scale 1 miles 
=1 inch.. ................................................ 1 c ~ p y  

Duplicate Angle l)noli, seitson IXCij-Ci(i .  ............................ 1 cnl,y. 
Boundary trace ol' tile four districts O F  U e r i ~ ~ ,  scale 1 niilc=l inc l~ .  ..... 44 s l i ~ ? .  
l~>t les  Inap of ditto, scale 16 miles=\ inch .......................... 1 copy. 
Iloundary map of ~OII I .  dist~,icls of Bcrar supplied to thr Com~r~issioner . . I coljj.. 
l)ul)lici~tr cotmy of re~ is te r  of villages, season 1863-GG. ................ 1 do. 

.... Ilcgister o1'villa~es ac!joi~~i~~g thc I>oundary of each dish ict of Ijerar 1 copy. 
D~~plicatc. copy of above. ....................................... 1 copy. 

Fair n'laps-Scale 1 rnile=l inch. 

J lnp G ,  coml)le~ecl by Mr. Scnnlan, but rc,jccted on ilccount of slight errors i n  g~.aticuIe 
ant1 in thc tracing o l ' t l~c  field sections. 'I'lle duplicatc has been traccd a11t1 tile 
st~.cams 11:rlf completctl. 

Xlnp I I ,  com1,letcd with tht! rxcel~tion of the jungle and L o t  notes. 
Ma11 I, complctcd \vitlh the exccl)tion of the jungle and foot notrs. 
Map a, completed with t l ~ c  excc?ption of :I small area of ~ungle,  heading and foot notes. 
Map I(, contouri~lg of'half the I~ills, foot notes and ,jr~nglc rcmaining. 
hlal) 11, two-thirtls of the contouring finisl~ccl, foot notes and jungles remaining. 
5 1 . v  



Ite-survey map.-RIaliorc Circar-half the hills contoured, hcading, foot notes and jungle 
remaining. 

Quarter-inch map of (3, 11, I, J, K, and L, half the hills contoured, heading, foot notes 
and jungle required. 

111 furnishing the above list of tlie progress of the work, and of what still remains to be 
completed, it affords nle much pleasure bringing to your favorable notice that Mr. Senior Civil 
Assistant Neale has been of the greatest assistance to me in affording instruction to the several 
Assistants and Native Surveyors of the party. H e  has taken a leading part in all that has 
been required, and has relieved me of much anxiety regarding the successfi~l complelion of what 
has still to be done. 'I'he fair map of the hilly portion of the Rakapali Talook has becn ell- 
t~,usterl to him, and  ill, I hope, aKord you entire salisfaction. 

Alr. Sanior Civil Assistant Chamarett, I am sorry to say, has been unable to attend office 
with the usual regularity owing, 11e informs me, to his having suffered from fever and dysentery 
contracted in the forest near Ilakapali. EIe superintended the projection of the 4.inch end 
I-inch maps of the Upper Godave~.y district during my absence on privilege leave. All but 
one, viz., Map G have been passed as correct in the lines of projection, but 1 regret lo adtl an 
infraction of departnlental orders of 20th July 1664, n ~ ~ d  Gth April lYGG, has occurred in not 
limitin< each map on tlie 1 inch scale to  30' of' longitude ant1 15' of latitude, and that 011 

tl!e ;-inch to half degree squares. 

In  bringing this to  yoill. notice, I beg to express a hope that it  will not lead to any in- 
convenience, and t >  solicit your kind consideration to the circum~tances under which it took 
place. 

A reference to the accon~panying Sketch A will satisfy you that llad instructions been 
strictly Iollo\ved, the number of maps would have been increased from 6 to 14. 'I'his, a l t h o ~ ~ g l ~  

not adding greatly to the actual labour of mapping, would have 
M r .  Chnmnrctt, M r .  F~~rrcll. 

entailed a considerableamount of extra printing. I n  t l~ i s  quali- 
fication the party is unfortllnately weak, there being only two whose printing is sulticiently 
creditable :'or introduction into the fair maps, and of these the heal111 of one is not particularly 

A s  regards the 4-inch mnp no less than 10 on that scale would have Ijeen necessary 
,,wing to the peculiar pos i t io~~ of the ground s ~ ~ r v e y c d  !ast season. 'I'l~is d~vision would not 
only have rendered them faulty in al)I)earance, but troublesome to connect, rvliether for pur- 
poses of con~pilation or pholography. 

I n  submitting the above for your favorable consideration, I have no desire to justify the - 

departure from departmental orders, but simply to satisfiy you that the infraction origioated 
in a desire to  educe the amount of labour required, and will not occur again unless n little 
l a t~ tude  il l  these matters is allowed lo Executive Officers. 

Mr. .Senior Sub-Assistant Smith resi~ned in September last year, and al t l~ougl~ re-ap- 
pointed in November, he only rejoincd the party in Ma!-. 

Nr. smi th .  Duling tlic recess Ile has been employed in m a k i ~ y  441 traces on 
the 1-inch scale of t l ~ c  boundary survcy of thc four dist~icls or 

Jlerar, I I I  o~~t l in ing  a11 index map or the  same on the scale of l(i milcs to one inch, and in 
t11,awing I I ~  a descriplion of the 11ouncla1.y of rach of the districts, w l ~ i c l ~  I beg herewitl~ t(1 
31lbmit with a rougl~ copy o l  the index map of t l ~ c  44 trace:. Mr. Smith 1x1s alwavs given 
I I I C  thc jircatest satisfaclion, 1)oth in the field and in ((uarters, ant1 would, hut f;)~. his ~111- 

fortun;~tc per~istence in resigning, liavc mcritcd the promotion that he was prornisctl 
Surveyor General in February 1865. 

Mr. 1st Class Scb-Assistant Fnrrc!l has bccn of jireat assistance i r ~  coml)le~ing tile 

ihir maps, being nearly, if not cluite, equal to Mr. Chan~arctt in 
311.. Farrell. printing. Hc has always givcn me satisfaction, being attenlive 

to his work, and careful in completir~g what is entrusted to him. 
3lessrs. Ogle and Scanlan are vcry efficient Sr11)-Assistants. 

Ncssrs. Oglc 311d S~nnlall. 1iotlh have hccn lately pro~notctl to t l ~ c  grade of 2nd C l a s ~  Sub- 
Assistantg, and are very attentive to their work. 
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3Ir .  2nd Class S ~ i I ~ - A s s i s t a n ~  Cl~cnnell  is  very anxious to give satisfaction and ~)roniises 
to be an  efficient Sub-Assistant. At present, nltlio~lgli attentive 

M r .  Chcn~~cIl. to his work, and regular in his attendance a t  office, Ile is 
soniewhat tliouglitless in his habits, which I a m  trying to 

correct. 1 intend to employ him under my own eye during the  approaching field Feason, 
and hope to  be  able to  submit a favorable report of the secondary work entrusted to  Iiim. 

Mr. 3rd Class Sub-Assistant Maine lias been attentive to his work, and lias given sntis- 
faction, ~~otwi t l i s tanding tlie accident to tlie lingers of his right 

M r .  Rlainc. 
I~and .  I intended to employ him under Mr. Chamarett  upon 

secondary triangulation, and hope to be able to recommend liim a t  the close of the  field season 
as dcservi~lg of promotion to t l ~ c  next superior grade. 

'I'he Native:Snl veyors have all given satisfaction b o t l ~  in tlie field and in quarters, particular- 
ly l tamcl~ander  and P a n d a ~ a o .  I have explained to the latter the prospects held out to t l ren~ 
i l l  !,our l e t ~ e r  of t l ~ c  IOtli Ju ly  1866 on condition of tlieir serving in Rengal, but  have been 
11nab1e to overcome their aversion to  leave the Central Provinces and the Dcccan. I should 
<reatly ~ .cgre t  losin: tlieir services, and beg to  recommend a small illcrease to their ealaries 
to  prevcnt their looliing elsewhere for employment. 

I-Iaving enumerated the several maps that I hope to be  able to sul)rnit before taking t l ~ e  
field, 1 l ~ e g  to enclose a sketch of tlie cxrent of triangulation that I am in hopes of completinK 
during the approaching field season. M y  nb.jcct in taking the eastern portion of the work is to 
enable me to furnish the most sa l i s~actory  sides for extending the triangulation to the east. 
Tllat cnt rus~cd to 311essru. Nenle and Chaniarett will not extend beyond the sides of tile 
ql.eat arc series. I have applied to Captain Oakes for a trace of tlie southern boundary of his 
sllrvey ilnd to i\lr. Shelvevton for a sketch of his triangulation. Both  h a r e  promised what 
I applied for. 

1 I)eg to add that as great inconvenience ~vill  arise from my leaving any portion of the 
~~nsurveye t l  tract referrrrl to in your instructions of  the 10th ultimo untouched by the  trisngula- 
tion, I intend in fix as many points a s  possible in the portions that  will ultimately be take11 
I I ~  Ily tl~c: llevenue Survey. This will enable me l~ereafter to add  such tables to my own 
portio~t of  the  work a s  may be considered necessary, and will also furnish points tor the 
satisfzictory ronnecticin OF both surveys. 

I beg to submit a skeleton progress n ~ a p  on the scale of I6 miles=l inell, sl io~ving area 
surveyctl by each tlssistnnt during llie season under revicw; also area surveyed prior to that 
scnson, n.it11 form of principal series. 

I beg also to su l~mi t  a taljular return of work completed ayreeably to tljc form fu~.nisl~ed. 



ICSTRACT FROJI TIIC K.\RR.\TIVE REPORT OF LIEUT. COLOYEI, G .  11. S.\S'rOW, IN CII.\RGE 
No. :3 TOPOGRAPIIICAL P.\RTT, DATED AUGUST 1SG6. 

After closing tlre recess duties last  y e w  w e  took tlre field on the  9th December with the 
strength given in tlre margin. This list differs from that given Lier~t. Coloncl G. LI. Snston, in 

charge. for previous season as lollows : Mr. llaytror was ill and coultl not 
Licut. Do\\'nip:! I I i l i t a ~ ~  Assist. take the field, and a s  he subsequently resigned, must be con- 1). Attiinson, Civil ,\ssistnnt. 
11, lv. CI,~,,., s ~ I ~ - . ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ .  sitlered a s  removed. Abdul R n y ~ n a n  dead, anrl Neelacuntam 
-1. IIarper, 110. (10. ant1 M a l ~ o m e d  Ameen dismissed. 'I'his diminution of strengtll 
F. Atlnms, do. (lo. 
J. A.  &hv, 119. (10. seriously affects the out-turn of' work now being reportecl u p o ~ ~ .  
'r. CIaudius. (10. (10. . 1 , l ~ e  accession to the party has also been i n ~ p o ~ . t a n ~ .  Lieutenant 
IIidintooln, Nntive S~rrveyor. 
T. LeonnrcI, ~\l~otIieciuy. Downing joining a s  Military Assistant on the  19th November in 
C. .\ppin, 2nd Dresser. t ime to  take the  field. O n  special application to  the  Madras - .  
R. P. Rnyrlcr, S. A,,  (lirl not G o v e r l ~ n ~ e l ~ t  I succecdecl in securing the valuable assistance of 

the ticld. a good 2od Dresser or Native Doctor. 

'rlris being the first year we hacl recessed a t  Waltair, we foi~ncl considerable dilFiculty in 
preparing our marching equiprnents. 'I'l~e dread of entering the 

d rrnngcmcnts for the field. 
Jeypore jungles was far Illore intense amongst t ! ~ e  labouri~lg 

classes of tlrat district than we had found to  be the case amongst the people of the Inore 
distant districts of  Ganjam ant1 Cuttack, we had to pay a t  mnclr higher rates, ancl even then 
with greater difficulty obtained men and cattle, and in the matter of b5arers so  largely re- 
quired, I was  obliged t o  ge t  them from Gan.jam. This clread anlongst the bearers n a s  so  great 
t ha t  I could not  ge t  men to  accompally m y  camp for a few ~ n a ~ ~ c l i e u  towa~.ds  Vizianagrau~, 
t he  rcason given being that they feared being talten on to  the hills. I was greatly incon- 
venienccd untii the 5 0  men from G a n j a ~ n  joined my camp :rborlt the  16th. 

Lieutenant 

Instructions nod 
iistants. 

Downing a s  Observatory Assistant accom~~an ie t l  Inc for triangulation duties, 
and all thc remaining hands were given plane tables ; two tables, 

to as  usual prqjectctl by rnysclf, were given to each, and instr~ic- 
tions were issuctl how llley were to  .acsist eacii other in case 

of need, and the whole area given was divided so  ns to  sccurc squaring ofF down tn a 

conlinuous line of Lai. 19" 43' below n ~ l ~ i c l l  \vork could be cxtendctl if fuuntl I)rrcticable. 
Each  Surveyor received advance of  pay for himselt' up to end of January, ant1 public funtls to 
cover the  payment of his Government establishment and contingent expenditure vntil I 
might visit them later in tlre season. Mr. Atkinso~t,  a s  Senior, was given a sup~rvis ing 
authority over all during the  time I slroulcl ~ ~ e m a i n  too Far distant for i~nnrediate reference. 
H i s  pqsition amongst the  o ~ l ~ e r s  was fixed a s  central a s  could be, with the  f~t r ther  ol!jec:t. 
given to  him of re-observins a principal angle ot 11is own of a former season which I hat1 reason 
to be dissatisfied with. 'The position given to hIessrs. C l a u d i ~ ~ s  and Hidiatoola was tlrat in which 
tlrcy had the  prcvious season been enrployed under nry own per~on:rl supervision. Mcssrs. 
Chew and Atlams mere instructed to watch over and assist thcse less esperienced Survcyors. 

I co~nmcncctl  my duties by ascending "!l/ampi/i  " IT. S. of the Coast series C i .  1'. F. 
On tllc 2 l s t  1)ecember I visited another hill station of my own 

Triangulntio~~. 
in t l ~ c  ~)laitr ncar to  bountlary of snrvcyed and unsurscyrtl 

country, bet'ore ascending the ghauls,  ancl then on 29th observetl on " K1srnarai" 1-1. S., C;. 'I'. 
.S. which is  in the firat rany;c. of hills. I thcn progressed through tlre I~ighlantls of 
Mad.dgal and Jeypore, making nunletous stations on  the  highest hills ant1 in the 
cultivat+~tl v;llleys, until I fisctl the principal station " Ajrdmltal," in continuation of my 

for~ner  wnrk, by  a triangle \vllose sides are 34.4 and  39'7, on n base of 28.8 miles. This 

slation is that  col~nrctctl  \\zit11 " Kumarai" (i. T .  S., also, by one intermediate " Sinkrum" I[. 
station, thc  two dislances being " ~ n r l r a h o l "  to I' Sinkram" 36.4 miles, and " Siakram" to 
" Kumarai" 15-4 miles. " Andrahal" is situated on thc westcrn extremity of thc Ii iglrla~~ds,  and 
looks dolvn to the \vest, on tile jungly plain of " &lalknngiri, on north side of t l ~ e  Godavcry 
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valley ; as "Kzrmarai" does to the east, do \ r~ i  on tlie plain of Vizagapatam Collcctorate. T l ~ r  
angle : ~ t  Sinkram between tl~ese two pri~tcipal stations, '' Anrlrnltul" rind " Kilmarai," is aljout 
150°, giving a distance between the two ,just 60 miles, in a direction E. N. E. (which is about 
perpendicular to  the general run of the I~ighlands), as  tlie breadth of the highest plateau at  this 
par t  This junction with the Coast Series is effected by secondary triangles, which will ncst  
season be made more conll~lete by observations required on stations further south than t 
reached this season, but to which", the ol~scrvations have been carefully taken. In tlie fiel(l 
I approxin~ately computed the triangles connecting the two series, and the coincidence 
in value was exact. The log of distance in feet differed only by a unit in the last place. 

From:this I may anticipate a'very satisfactory junction wl~cn it is 
COincidcnre in vnlne rigorously computed. I have deferred that object until next 

on nn :tpproxirnnte junction with 
Const Scries G.T.S. season, because I found that the Coast Series stations, being 

along the most easterly points of the higl~lands, w'itli tlie 
considerably higher hills immediately behind them, and 'over wv.l~ich lily series tnnst reach 
them, caused a great dificulty and perliaps impossibility, in effecting a symmetrical junction 
and moreover my series would have to be deflected across the 50 miles of I~ighlands above 
sho\vn, \vhereas by continuing the series sout l~ in my own dil.ection, I shall come directly 
on to the Coast Series, i ~ i  abollt the same distance, 60 miles. I n  the ~r~eant i~ i le  tlie intermediate 
area is closcly filled wit11 points, laid clown by the secondary operations. From 0' Andrnhal," 
I fixed forward stations, and then descended the \Vestern Ghauts, and visited " illunns" 

tlie most advanced principal station of my series, as  yet 
Most ntlvancetl. P~.inripal observed on. From this position I turned north, makin? 

Statiou "JIrraas." Lat. ,. ., 18..10-29.43 seco~ldwy stations all along t11e extreme western limit " 1 1  

L o n ~ .  . . . . . . 82-0-!J.72 to  which I propose extending my survey durins the ncst few 
IIeigl~t . . .. . . 2,282 feet 
to nccortl \!,it11 years, that is about 81'-45'. On  this duty I continued up to 

G.'l'.S. + 23 ,, Lat. 19'-45', where I reached my plane tablers' ground. During - .  - -- this progress I visited and conil1leted the a n ~ l e s  on my principal Corrected vnl~ic. . 2.705 ,, 
station " T~ilsi." I t  was now close upon 1st March, and 
I had still to visit one principal station, and execute some 

further secondary work in the highlands to eastward, to fi l l  u p  the ground bordering on the old 
Ganjam Survey, in about Lat. 19'-45'. I now commenced my inspection of detail Surveyors, 
on ivhich I will remark presently, and in this place finish my notice of the triangulation. 

J3eing alarmed a t  the state of the weather, wliicl~ had become extremely Ilazy, I hastened 
to reach " SiRntu" hill s t d o n  by the new ]noon of 16th March, in 1iol)es of favourable change 
al)out that time. (.)wing to the extreme dryness of the season, the burning of the jungles \\.;IS 

earlier and fiercer than asual. I3y hurrying my nlovements as far as the state of my fatigued 
cattle, k c ,  would allow me, I m a ~ ~ a g e d  to ascend the hill on the 1Gtl1, but all in vain, the weather 

Detninctl hy nnfn~ornble \Ten- continued quite prohibitive of observation to very distant sta- 
ther on " Sikma" 11. S. from tions nnlil the 2nd April when 1 succeeded in getting the one 
16th fiIxrch to 2nd Al)riI. princil~al angle wl~ich was a desideratum to my season's work. 1 
also obtained other less important objects, wllicli in the previous season had been missed, owing 
t.0 tlie samc cause. I now made all possible haste to get over the remaining observat,ions 
before the wea~llcr agair: became unfavorable, and by the 6th April had visited three more 
stations, and closed work, nncl on the 9th descended the Ghats. 

TIle triallgulatio~l in advance is very considerable ; that to the soiith wilt be more satis- 
factorily con~putecl after furtlter oljservation, and after a complr~c: 

Gcncrnl rcmnrks. junction *it11 the Coast Scries, ant1 so much rvill remain on hand 
for the prescnt; but the quantity to be this season finally computed and submitted willl 
chart, is far in excess of the requirements for the detail to be taken up next season. 

In reporting upon this head I will go back to my own proceedings of 2'7th February : 
when I had reached tlie ground " Dongal." hill station was laid 

Detnil S~~rvey.  
down last season, hy intersection only, and this year was made 

the closing point joining the two seasons secondary trigonometrical operations. This station 
lies on the extreme S. W. corner of the space programmed for the seasen's survey, but 
owing to Mr. Raynor's failing at the last nlonlent to take the field mas not talten i n  

t i t s  



1,icntennnt 1)orninp executed 
in  hlnrcl~ 78 square miles. 

the rcst of the  season. After 

hand. Lieutenant Do\vning, who u p  to this time,.lrad ably assist- 
ed me in observatory duties, was  directed to take  up a s  mucll 
of this 15' square, a s  11e thoufihl he  could accomplish during 

visitin? " D o ~ r g a r "  hill station together, and  hav i~ lg  projected hie 
plane table, 1 left him on this ground to  work in continuation of Mr. Chew's table. 

1\11., Chcm had, by  my request, joined m y  camp, and I proceeded with h im througll ])is 
work making stations a t  several places;  Mr. Chew looked 

Mr. Chcn, 326 sq~~arc  miles. ~vretchetlly ill nthen h e  first arrived in m y  camp, but on my 
remarliing- after\va~.ds to  him tha t  his appearance had so greatly improved, 11e said he  was not 
ill when he  came, but  the change was  the  reslllt of meeting some one after being so long 
alone in tlle ,jungles. Bein? satisfied wit11 Wlr. Chew's morlc and prngress, I gave him parti- 
cular ins t ruc~ions  to visit and inspect Mr. Claudius, whom I had intended visiting this 
kenson, bu t  f4)und I co~i ld  not managei t  and fulfil the rest of my plans. 

31~. Chew reports very sa[isfactorily Ilpon Mr .  Claudius' survey. During the previous 
season ~ r :  ~ k i u d i u s  was  my 0bser;atory ~ i s i s t a n t  whilst 

JIr. Claurlias, 450 square miles. 
t r i nn~u la t ina  his portion of ground with which he  mas well - - 

~ c ~ l ~ a i n t e d ,  and 11e received particular injunctions not t o  extend his work beyond what he 
felt his points were amply sumcient, on  wliicll t o  give good detail. I I i s  map is neatly ex- 
ecuted. I visited this Surveyor during the two  previous seasons, supervising liis plane tabling 
I ) ~ r ~ ~ n d l y ,  to a more than usual extent, and feel satisfied that  his present season's duties 
are well done. 

F rom Rl r .  Chew's board, I pasietl into Mr. Adams'  ground. 111 these jungly tracts there 
i s  great clifficulty in tracing the ~ v l ~ e r e a b o l ~ t s  of m y  Surve~.ors,  when even \vithin t l~ei r  boards, 
and I a m  generally many days  finding them out, ancl i lcc~lrdi~lgly send messengers some time 

before. O n  this occ;~sion Mr .  Harper  reached m y  camp be- 
JIr. Adams, 450 square miles. 

fore I had seen Mr. Adams, who, howcver, came in during 

the  day. IIavinfi them both with me, I arranged m y  course along the junction oF their 

l)oards, from west t o  east, where they I I P ~  both partially laid down the detail, ancl I had 
+ I l e  ol>llOrt~~nity of comparing and testing t l ~ e i r  work in that nnfinished state. T h e  wcstljer 
was  very ~~nFavourable from haze, and the  c o u ~ ~ t r y  very wanting in natural ol).jects near 
clloush to I,e seen, and made use of ac  plane table points, and thus I witnessed : ~ n  extreme 
inslance of the  difficulty of surveying flat ,jungly tracts. Indeed under the  circumsrances and 
I>n"itinn \ve \\,ere then in, very littlc could be done, but  I had 11111cl1 rcason to  be  pleasacl a t  
notici:lz tllc manner in wh ic l~  tlicse two S ~ ~ r v e y o r s  qnestioned each other, and tested the 
IN)sitioll of place! and ol?jects nintually laid down on theil- taljleg, each cspiaining how Ile 
l lad  beell able to  fix the  I,ositinn, balancing thcir respeclivr: valucs, and noting accordant 

items for final work. I request !.our favoura1)lc notice of the 
311.. IInrpc~, 519 square n~ilcs. very large rl11nn1it.v o f  nrork eseculcd by h1r. J Iarper  tllis sea- 

In ; volunt,arily 1:ndcrtook more than l ~ i s  sllnre, ancl l ~ e r s c v e r ~ d  to its comj-~lction tl~orrgh 
51i:j; I.~$I:- i n  l~ (* r~ l t !~ .  

F,;r tllc same reason a s  ~ v i t l ~  MI,. C l . ~ ~ t r l i ~ ~ s ,  I \\.as ~unnl~lr: to visit IJidiatoola, a s  
ori:i~~aliy ill1 r l~ded .  O n  I)otl~ of tlle t.\.;o prcrctl i l~g srasons 

Ilitliatooln, 458 sr1nnl.c milss. 
I I )c~~. ;o~~:~l ly  i~~ql,c,.(ctl lllis h'ntivc 811rvayor a t  llis p la l~e  t;lbling, 

and have nlirnys I~ecn nljle to ~.cl,ort f ~ ~ v t r ~ ~ r n l ) l v  Irpon I ~ i m  in all ~.c.pecls. 'rhc ground given 
1.0 l ~ i l n  \\as, 3s I)cforc statc(1, \ ~ I I C I . C  11e lint1 p r r v i o ~ ~ n  c s l ~ r ~ ~ i c n c e .  I t  was, mol.c(lvcr, ~ v i t l l o ~ ~ t .  
i'calurcs rcrl~liring m~~: .h  sl:ill to tlclinrnte, n11d I I P  \\,as p :~r l ic~l la~, ly  warnrcl not to c s t c ~ ~ d  I ~ i s  
work, or  givc anythin? I~cyond wllnt Ilc was aide to be surc of. IV l~cn  leaving MI.. Adam$, 
I tlirccterl him to malie an inspertion of Ilitliatooln's \vo~.k, ant1 ~inrticnlilrly report to me on it. 
3lr .  Atlams reports very f:lvoul.ably upon it, as accuratc and very fairly executed, a s  Far ans 11e 
I ~r-lkcd i n t o  it. 

J then ~ ) a s ~ ~ c ( l  011 into bIr. Atlcinson's I)oat.tl ant1 joined 11is cnmp. I fi)1111tl I ~ i l l l ,  \\,it11 his 
))l;unc table i l l  posilior~, : ~ t  work. J ~.cmaincd wit11 l1i111 t\vo days, 

Ail.. ,\tl.i~~son, 413 sqilnrc milrn. 
cIu~.infi n.11ich lvc marc l~ rd  l l ~ r o ~ ~ ~ l ~  l ~ i s  board nntl cnc;iml~etl 

l~c!c:nd it. Tlc ~na t l c  a few 11ln11e tal)lc stations as we w c ~ ~ t  along, bat t l ~ e  l ~ a z e  was so tllick, 
tlmt w r y  littlc co111tl be tlonc. 



Mr. May's position was rather o ~ ~ t  of the way for me to visit him, and ~vould  h a r e  taken 
n p  a good deal of my time, a~nd ~)et.liaps inconvenienced I~irn,  a s  

Mr.  Nay, 373 square miles. 
he  was in a niost difficult c o ~ ~ n t r y  for moving ; I ~ I O I I ~ .  I visited 

Mr. M a y  a t  his field work tlie ~)revious  season, and lie I~ears  tlie highest character, a s  a sliilrul 
draftsman, and careful Surveyor, and this season had resolved to limit the q u a n t i ~ y  to enable 
him to execrlte his map 114th nlore tliau u s n ; ~ l  accuracy and care. 1 ant ic i f~ate  your apl)roval 

of his field maps, a s  evincing great care ancl labour. 

T h e  strength of niy party a s  abovc given was made the most of for detail sul.vey, of \vl~ich 
t l ~ e  total amount, 3,103 square miles, is  ;IS n ~ u c l ~  a s  could Ilr: 

General rcmnrks. 
cxpec~ed  in s r ~ c l ~  country, far niore difficult t l ~ a n  the larger area 

in scason 1664-65 when the party was  consideral~ly stronger a s  already shown. 

\-our reply, dated 28th February, t o  my last year's I-cport did not reacli me until too 
late to attempt to take advantage of your instructions this 

The late special instrnrtions on 
t l le . s r l~j rc t  of illsl)ectinx (letnil SeaSon. 1 lv:1S ~ ~ S ~ O U S  to hn\.e a sl)ecimen of Lieulenant 
Srlr\-eyors and testing tllcir \vork9 Downing's style of plane tabling, a ~ ~ d  moreover from the reduc- 
too late for npplicatiorl this yrnr. 

tion in m y  strength, was unable to work up  to  my programme, 
and liad an  inconvenient corncr ~r l i ich  I could not otl~erwise square u p  will1 the  other tables, 
and so niy Rlilitary Assistant. did nnt, a s  you mould linre apl)roved of, assist me in  rnakinp a 
niore complete inspection of my Sulj-Assistants. By the  help of Lieutenant Do\vning and the 
e x t ~ a  exertion of Mr. Harper,  the detail is  squared off in a most convenient manner, and with 
the exception of the I~igher  standard of testing called for in the  above reply, and in  your 
subsequent printed instructions, niy season's operations are in all other respects complete and 
satisfactory, and every thing in the best stiite for future progress. A great portion of the  area 
surveyed is dens? jungle, mitli considerable flats, and in these flat portions, trigononietrical 
stations are  few, ant1 even those witli difficulty seen by  t l ~ e  plane tabler. Every expedient of 
traversing between points capable of check is adopted by  my Surveyors, and they r~lake 
110 pretension in such cases to a degree of accuracy wliich wonld stand a test, available and 
suitable in a country less difficult of delineation Ily means of a plane table. 111 the field with 
RIr. Harper,  when discussinq wit11 him his nioile of l~roccclure, and the mcans a t  his disposal 
for laying down t l ~ c  detail in a portion of his ground, ivl~ere he had to adopt u ~ ~ u s u a l  
expedients, he  rem:~rked t l ~ a t  h e  would guarantee the rcsults of his ~ v o r k ,  to be  witl~in,  
I think he said, a tenth of a mile, of the  t~,ntl i  ; on reminding him now, Ilc says he t l~ inks ,  
he said an cigl~tli  of a mile, and I had a11 opl,ort~~nity of fairly testing wit11 satisfactory resul t  
the  1'osition of a tree brush of his f s i n g  under e s t r e ~ n e  circumstances. I n  such tl 'i~cts of 
country, so frequent in lily field of sllr\,ey, the tle~nils ~.eqni~.ecl to be lnitl down are of ininimuni 
iml)ortal~rc, Ijeing scarcely anything I~eyontl the I)osition of the v i l l nys ,  (mere hamlets nf thrce 
or four lints,) mid t l ~ c  gcncral dr:linaKc: o f  (he  c.or~nl~.y. I ~ ~ ~ ~ e s t i o n  w t ~ e t l ~ e r  it is  tlcsirable to  
adopt measures for marc accnratc d e l i ~ ~ e e ~ i n n  \v l~ rn ,  a s  I t l~ ink  \vill be the case, I I I C  success will 
entail an cxtra esl)cntlitu~,c, far I~eyond t l ~ e  vi~luc or t l ~ c  ol!jcct in vie\\,. I c o ~ ~ l d  point out 
p.)rrinns of I0 or 20 sqrlnrc rnilcs in extent, in t l ~ e  m;lps to 11c srnt  in this scason, wl~cre  1 fccl 
sore the pocition of villnrrs a ~ ~ d  tllc I I I I I  of 111ino:. \ v : ~ t e ~ ~ c o u r s c ~ ,  callnot ~ r i t l ~  cc~.tninty, I)e 
accmurntc to witl~in ;j of  a mil?, 11nt ~ v l ~ c r c ,  sul>l)ol;ing illem to bc 1vr011~1y 1.11:~ccd o i ~ l y  10 illat 
cntenl, for all ~)ractical purposes, the error ~ v o r ~ l d  bc of no iml)3rtancc, tl~*)u;h u~rde r  a rigorous 
t,est i t  n,ould ;Ipl'e:lr vcry prcat. 

T l ~ c  t r i ang~~ln r  error in the princil,al t.rianl,.lrs is  I ; I I .~c I .  t l ~ : ~ n  11suul. Tlle max in~um one 

Avcrl~xc Tri:tngl~lar rrror. o f  I ".(;-I is I n ~ y c  t ;~r  n I U- i~~cl i  i~~strurincot, but 1 t l~ ink  it is 
a c c o u ~ ~ t t d  lor I)v tlrc lily I~et\rccn the t\vo stations "Siltmn" ancl 

"Tltlsi" p n s s i ~ ~ g  ovcr vcry r n o ~ ~ ~ ~ t a i n o o s  corlnt,ry, nla:n: tlrc I . ~ I I I  of the g l~a t s ,  scl>nrating tlic 
niidtlle p l a t c n ~ ~  or .Jcypn~.e an0 lorn co~~n(~.!;  ol' Al:rlknn-iri, nntl c spec ia l l~  nrnr "Kc'si," t l ~ e  
l~i l l s  arc very 11igl1, ant1 t l ~ c  ray nca1 .1~  i~nl;injies on the cntl of 'I ~ ~ l s i  I-lill itself, a t  a ~ n i l e  (31. so  
from L I I C  station. All thc a~~!;les npcre c.arel'lllly observcd to I~eliotrol~cs.  In tlic seco~idary  
operations I 11ar.c all classes of ~.rinn~l.lrs, Ltrl none far removed fro111 t l ~ e  check of the principal 

IIeigl~ts. series, and I I O  c r r o ~  or  nl)l)recial)le amount. 'The I ~ c i g l ~ t s  are 
fairly acco~dan t .  I l ~ a v e  computed on reciprocal vertical angles, 

Gct\\,een lny j)rincil)al station of IL t l  ~~dt.(iltlil," nntl tlic Coilst Series lI. S. " h'llrnalxi" 



IIcigIit of 'I I<i~ninmi." through the intermediate 13. S. " Sink~arn" as described in 
Const  cries . . . . . . 3.994 fcct paragraph 6. The discrepancy in my value, as compared with 

d. nud 0. Survey . . 3.951 ,, 
-- the Coast Series, is given in the margin. I npi1l here remark 

Diferellcu.. . . 23 ,, that since season 1859-60 tile operations of this party have liad -- no check, and this discrepancy cannot be considered unsatia- 
factory, after six years' operations. 

Tlie cost per square mile, Rs. 20, is higher than usual wit11 tliis survey. Tile reduced 
s~rength  of tlie party being amongst the less highly paid detail 

Cost 1"' 'quare lnilc estirr,ntell Surveyors, on whose work alo~le the estimate is made, the increas- on detnil only. 
ed strength being(t11e Military Assistant) of the more expensive 

form, givillg little detail return, my own promotion, and the diRicult nature of the country, all 
combined to raise tlie mileage rate. I n  taking a general, or individual view, of the labours 
of t l ~ e  year, there is no lack of energy, or outturn of work, and all are entitled to commendation. 
I ~vould here record my opinion that the standal.d for mileage rate, as  hitherto laid down, for 
cost, of topographical surveys, has alirays been below what was possible in difficult country, 
and is now quite incompatible with the enhanced expenditure on every head, and higher 
standard of accuracy now called for. 

These are ve1.v voluminous, a l t h o o ~ h  niucl~ work of the present season will be retained. 
> 

'rliey comprise work executed by Lieutenant Armstrong and 
,ingle Books and Computnlious. 

Mr. Atkinson two seasons back, and my own of season 1861-Ci5, 
kept back for reasons given in my last report and approved of by you. This repnrt lieing 
called for a t  so early a date, I am unable to fill up these items with completeness in the tabular 
form accompanying. The amount, I~owever, may be stated as greatly in excess of tliat sent in 
any previous year, and will tax my office sevel.ely to get through. 

The recess duties are now progressing well. The computations are done clliefly by my- 
self, assisted by Lieutenant Do~vning, Mr. Harpcr, and Mr. 

Recess daties. 
Claurlius, and will be incessant during tlie whole recess. 

I anticipate your approbation for all our maps this year. ' h e  field maps are, I think, quite 
equal to the best yet submitted from this office, and the fair maps are being executed with 
every possible care; and in accordance wit11 your instructions lately given. I beg here to 
remark upon the advantages of recessing in this climate : as usual my Sul.veyors returned 
from the field much shattered by fevers, and with a less favourable station would have taken 
niuch longer to recruit their strength. 

For  nest season I 1)ropose to adopt a course very similar to that of the past season. I 
would proceed in the first instance in about Lat. 17' 30' to 18'0 

Future  plnns. to complete my secondary triangulation, and effect my ,junction 
\\.it11 Coast Series, which will only r e q ~ ~ i r e  two or three principal stations beyond those already 
fixed. I~nmediatelv west of this I woul~l  also effect a junction with Mr. Mulheran's intersect- 
ed points, about tllk Saveri River, near its confluence with the Godavery. I sl~oulcl probablv 
not be able to complete the 011sel.vations this year, as  I shall not require for computation 
more than what will enable me to work up Tor the area already observed on, and must 
bear in mind your instructions about testing the detail Surveyors. T l ~ e  plane tables will be 
arranged 30' to 4.5' in Lat. deep all along from the surveyed ground on tlie east, as  far west qs 

my trigonometrical points serve, and immediately south of the work done this scnson. hly 
party will be so weak, that no plane tal~lers will 11e spared from that work, and supervising 
and examining will be done by myself and RQilitary Assistant. Tlie suh,jrct of'Iteel>ing up the 

strength of my party is a great perplexity. I liave now only 
Difficulty of keeping up  thc 

strenelli of the Party. one Native Surveyor, and see no prospect of obtaining suitahle 
r, 

recruits. The emolunient is insuficient to attract qualified men 
t~nd  previous experience sho~vs the difficulty of talting inexperienced men for training, with 
much prospect of  success. Then again the failure in obtaining candidates willing to serve with 
this party keeps me wit11 only six Civil and Sub-Assistants. The c a ~ ~ s e  of tliis state of tlrings is 
apparently tlie inadequacy of the emolument for service of so arduous and dangerous a nature, 
but the effect instead of being economical, is quite tlie contrary, for wl~ilst the more expensive 
portion of the party, is a t  full strength, its s~lpervising power is expended on a minimum amount 
of out-turn. With an eficient Military Asuistant such as I now have, 12 detail Surveycrs 
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could bc kept fully employed, and the credit of the party and the advantage to the State would 
be ~ ~ c a r l y  tloubled, wit11 an expenditure increased by a comparatively trifling amount. 

An extensive gap exists on the boundary between the Galljam and Vizagapatam agencies, 
comparatively near the coast. This tract is inhabited by a tribc 

Extensive uosurvcyed gap. 
called Saoras; they bear the character of being da~~gerously in- 

hospitable. Semi-military operations have been necessary the last two years to punish thcm 
for roberries and murders hitherto practised by them with iml~unity. This isolated unsurveyed 
tract lies in the midst of country mapped under the operntions of the old Ga~ijom survey party, 
before it was placed under my superintendence, and was omitted from the sole reason, that it 
was unsafe and impracticable for the Surveyors to enter i t ;  that this suspicion was not ground- 
less mas shown by the late Mr. Snell's camp bzing attacked by the Saoras in the low country 
bordering on the hills. His  bullocks, and indced ererytl~ing in 11is camp, even to his 
crockery, was carried off. More recently the operations of t l ~ e  Coast Series were diverted 
to avoid entering this tract. RIy own operations a few season's back extended to the neigh- 
bourhood of this tract, in Ganjam on the north-east side, and for one season my Inogress mas 
suspended, but under special arrangements I was able to make, with the cordial assistance 
of the agent, Mr. Forbes, t l ~ e  work n a s  conipleted the following season, to the full extent of 
Iny intentions. During the two sea:jons preceding this now being reported on, my own camp 
marclied to and from the field, through Palkonda of Vizagapatam, and Kimidy of Galijam, 
whic11 border on the hills occupied by this and other unruly tribes, and there was ample 
evider~ce, from reports of highwily robberies, &c., and the police thannahs and patrols along the 
road, that unusual apl>rehensions existed. . 

'I'he above remarks are made because I have for ycars looked forward to the time when 
the survey of this gap would be a necessary duty for me to 

Thr time now arrive11 \\,llen the undertake, and I have never meditated the possibility of leaving 
Saorn country g n ~  must be sur- 
veyed. it undone, when it actually came in contact with my regular and 

sy.;tematic progress. That time now approaches, and whilst 
I had it in consideration, and had consulted wit11 the authorities, (local civil) your own letter 
calls my attention to it. This is by no means the first or only instance of my coming 

across suc l~  difficnlties, but under the confidence and support . . 
Not first instnnce of given to my requisitions by the Government, the head of the 

I n r  difficulties. 
department, and tlic Ideal civil authorities, there has been no 

instance of failure on our part, or of serious collision willi t l ~ e  hill tribes, and no portion re- 
mains unsurveyed, of the vast hills and jungles extending from Balasore dowp to  the latitude 
I havc now reached. 

I n  my last year's report, from paragraphs 12 to 18 inclusive, I gave some description of the 
country surveyed, and have little to add this y e w  The triangu- 

Description of cou&ry sorvey- 
ell. latiou has extended further south, taking in considerably more 

of the highlands of Jeypore, and of the adjoining tributary State 
Madagal, and also covering grc;lt part of t l ~ c  .j~l~i;ly plain of Malkangiri, into which there 
i s  a dcscent of about 1,000 feet, from tlie central 2,000 feet high level plateau of Jeypore and 

13nstar. These two generally level tracts are separated by a 
Rwl of llills s l l ~ ~ o r t i n ~  the wall-like run of the hills, extending from the highlands on the 

2,000 fcrt high plateau of Jcypore 
nnd Ul~stor. east, to a great range running from the "Indrabati" on the north, 

in a soutlierly direction in about long. 91' 30' and up to which 
my triangulation extends a t  that part. 'I'he "Sileru" and "I<oolab" 01. " Saveri," are tlie chief 

streams, both flowing in a soutll-westerly direction. The for- 
Ri\,crs. 

SiIerl~ nntl lioolnb. mcr falls a t  oncc from tlic lligl~lands into the lower plain of 
hlalkangiri, and the latter taking its rise in the samc part of tlre 

l~ i~ l l l ands ,  takes n northerly clirectiol., and after rnnning its course through the second plateau, 
then takes its S. W. clirectiou, passing by n troublcd descent, through the above described 
wall-like 1.1111 of t l l ~  Ilills, into tlic lower country, and tlrrongh valuable teak forests. I t  here 
Ree"lS to define a natural houndary between Uastar and ,Jeypore, but disptitcs between these 
two depcndrncies exist, and one i~nportant onc at this part has been given to me for decision. 
These t,wo rivers lowe~.down,join, and thcn fall into tlic Godavcry about Lat. 17' 32' and Long. 
H I 0  20', n position wliicli I look at, as the S.  W. extreme limit of tlie G.  and 0. Survey oper- 

7 t .  



ations. The detail maps this season give the boundary betwecn the two presidencies, Bengal 
and Madras. 'rhe source and upper course of the "h'Iahanadi" 

BIalinnadi. 
lliver is shown. 'I'he maps sent in by me now give wit11 very 

Iittlc exception, the whole course of that great river, almost to the sea, and there even, tll& 
mouth of the river a t  False Point, comes into my work on the coast, done during the mutiny 

Tel. season. The source of the "'rel," (the chief tributary of the 
bIahanacIi), is also laid down this year, with about 48 miles of 

its course till it'reaches the limit of the previously sent in maps, in whicli its vihole course is 
shown. I have thus nearly done with the drainage to the north, IIati. 
or Mahanadi valley ; one stream, the "Hati," will run nort l~ out 

of my eastern board of next season. 

I beg to place on record t l ~ e  exemplary conduct of every member of this party during 
the past season, and comtnend them to your favour- 

D. Atkinson, 2nd Civil Assistant, will com- able notice. With regard to recommendation for 
plete two yenrs service in present grade on 1st promotion, I will merely state that of the Civil 
April 1867. 
K. W. Cliew, Senior Sub-Assistant (10. Assistants; three of them will cornplete two years' 

do. (10. service in their present grades, as stated in the 
T. E. M. C'audiusl 3rd Suh-Assistant margin, and I recomn~end them after snch date for (lo. do. '79rd August 1966. 

promotion as the state of the Department generally 
will nllow of the indulgence. The services and 

qualifications of my Military Assistant are well ltnown to you, and will no doubt receive your 
consideration ; wit11 me, he has on all occasions given his most efficient assistance. 



EXTRACT FROM T H E  NARRATIVE REPORT OF CBP'CAIN G .  C. DEPRIEE, STAFF CORPS, IK 
CIIARGE No. 4. TOPOGIlAPIIICAL PARTY, No. 41, DATED BTH SEPTEMBER 1dGG. 

I must premise, that in compliance with your order No. 72-488, dated 8th June 1866, di- 
recting that this rEport shall be submitted more tltnn two months before thk usunl time, i t  must 
of necessity be somewhat incomplete. 'I'lle comp~~tatiorls a t  the present time havc been only 
pr t ia l ly  carried out, and the t ~ i r  copy tilaps will not be conlpleted until November nex t ;  any 
results or details obtainable hereafter I propose to submit later in the recess. 

The history of the operations of this party from 1856, tlle year of its formation, up to  date 
will be found in my report NO. 127 of 15th Noven~ber 1862,and it  has I~een  regularly contir~ued 
in Iny reports No. 53 of 1st October 1863, No. 3 5  of 8th Novenlber 1861, and in No. 47 of 
1st Nove~nber 1865 already referred to. 

'rile oDerations of tlie late felcl season have as  usual been based on the instructions contain- 
ed in Colonel A. S. \\ 'a~~gIi 's  Pa!npl~let '' 1nstl.uctions for 

Systcm of Survey. 
Tol)ographica1 Surveying." I n  addition, each Surveyor was sup- 

plied wit11 a perambulator or chain, wit11 wllich measuring instruments and I~ i s  plane table lie 
was enabled to traverse and delineate ground which otllet.\vise could not have been dealt with. 

illy para. 41 of No. 47 of 1st November lSG.5 describes the proposrcl plan of triangulation 
as follo\vs :-" I proposc myself to conritlue the Jusl~prtr Series 

Frogmrnme of Trinngulation. 
until i t  joins the Kl~ur ia  Series laid out by Mr. Girdlestone ; 

1 sllall then observe the northern stations (of the latter,) until a junction has been obtainedwitli 
the Calcutta Longitudinal Serics. I then sl~nll  turn south and lay out a series towards 
Odeypur as near the meridian of 83O a s  possible. In the mcan time Mr. Girdlestone will 
proceed into Odeypur, and arrange a continuation of the Kollian Series into Xagpore, and will 
turn north to meet me when lie reachcs F3' meridian." 

r .  Ilie above programme was carried out except that it was found impraclicalle to carry 
the series on 83' over the mass of high land called the 

Nnrrnti\,c of Trinngnlntion. 
Mynepat. T l ~ e  lilrgc triangles had tl~erefore lo be discontinued 

on Latitude 23O10', ant1 they having been broken into smaller ones, these a h r d e d  bases 
from wllicll two scts of small tl.iangles, arranged in a serial form, emanated, and biforcating 
extended towards the soutll 011 tlie east and west side of the Mynepat. 'I'he large scries 
I propose to call the "Sirgoojn." as it covrrs a l a y e  p;~rt of that estate. 

bIeantimc wit11 his usual energy, and wit11 equal success, Rlr. Girdlestone had extended 
tlic Koll~an Series westwards of the side lcusang to Lotta 13. S. S., until tlte tne~,idinn of' S i O  30 
was reached; and turning nortll I I C  srlecterl a meridional series of symmetrical polygons, 
covcring a largc area of the Cctitr.11 Provincea, Odeypur, Koria and Sirgoojn, and closed on the 
side 1.ul to Mirchadhi of the Calcutta Longitudinal Series. 1 propose to call i t  tlie I(oria 

Series. This triangulatio~l encloscs an area of 6,600 square miles, and as  far as  I an1 
able to j t~dge,  i t  will complete tlle principal scries of this divisioll. The principal triangulation, 

the result of several yci~rs '  operat,iolls, wlien con~plet.e, ntill to~.nl will1 the Calcutta Longitudinal 
Scries it rluntlrilatcrill of 550 miles peripllery, consisting of the G .  '1'. S. Series on the norlll, the 
" Kollian" " LohardugSa" and " Koria" Series on the south, east, and west respectively. 

~ \ f t c r  doing t l ~ c  above arduons service, for the country \\,as most dificult and thinly 
inhabited, Mr. Girtllcstonc rqjoinetl my camp, and \vorking t~cgularly wit11 n~yself wit11 

the tlleodolitc n l ~ d  nnglc I~ool<s, proceeded on thc I! l s t  F c l ~  uary to observe independently the 
anglcs of tllc "Kliuria" Scrics, whicll he brought to a con~pletion on the 4th March;  
meanwhile I rnarcl~ed to inspcct the dctnil Surveyors. 

Mr. Barker, a newly-al)pointetl Sub-Assistant, recordcd in (lie angle Look the observations 
of myself and afterwards of Mr. Girdlcstonc: 

Thc vcl1un1-clot11 shcet formardcd with my monthly report for 
Sl;clcton Cbnrt. May, I request may be attached to illustrate this report. 



4,800 scluare miles of glound, almost all of a very jungly cllaracter, thinly inl~abited, and 
covered wit11 hills and pats were prepared for survey with 254 

Detnil of Trinngnlation. trigonometrical points consisting of cleared trees and poles 
and piles of stones, to render wliicll visible, unusually heavy clearings of jungle were 
necessary, owing to tlie peculiar formation of the flat hills called pats. 'l'hcse new 
stations when augmented by those of former years lying in the same area sum 279, giving 
an average O F  I to 170 square miles. The number of trigononielrical stations would have heen 
larger had hills becn evenly tlistributed over the whole area, but certain tracts are destitute 
of' any sort of l~i l l  fehtures, and are covered wilh forest. 

The Sirgooja Series consisting of large single triangles, furnishes no means of comparison 
of sides except in one instance. 

The Khuria Series being double has numerous common sides. ' h e  average discrepancies 
I~etween which are 0.2 feet per mile. The southern p o r t i ~ n  of t l ~ i s  series was observed by 
Mr. Girdlesto~~e. 

The junction series between the " Khuria" and " Jushpur" Series, which is based on the 
revised data of the Calcutta Longitutlinnl Series, affords a second value of the side Gungru 
to Tareni H. S. S., ~ v l ~ i c h  was determined last year on the data brought up from the Su~nbul- 
pore Series G. T. S., virle Statewent B., consequently the spherical co-ordinates of last year's 
trinngulation will require n correction of 2.82 and 0.55 respectively in lalilutle and 
longituclr to make them accord with those of the present season. 

All the triangulation was executed with the Troughton and Simms' 10-inch theodolite, 
So.  70. Pr i~~c ipn l  secondary angles were measured on tlic usual four zeros with two or 
three observations to each zero. The secondary wele observed on tivo zeros with 1\10 or 
three observations, and the tertiaries were observed once on right ant1 once on left face. Tl~ey 
consi-J as  follo\vs:--Principal secondary 6, secondary 80, and 400 tertiaries, or total 486 
triangles, giving respectively 5,41, a11t1 210 stations, or total 256. 

There l~ave  heen arranged, but 11ot computed out as yet, liet heights of 15G stations, 
inrlucling numerous villages and river bed stations, for deter- 
mining the lowest level and slope of the water sheds and 

courses; also of all brick buildings to be seen in the 1)rincipal villages of Pertabpur, Bia- 
ralnpur, Lakanpur, ruins of Depndih, and hot springs of Pirgooji~. The highest hill in Cl~ota 
Nagpore at  present determined is an inacessible pat callcd Mailan; it is 4,021 fcet above 
the sea, is higher than the Mephasini I-Jill in Cuttack, and probably comes next after Paras- 
na t l~  amongst the hills in this l ~ a r t  of India. 

heights of Gungru and Tareni obtained from the two sets of data, are as usual nc- 
cordant, being only 3.9 feet mean difference. 'I'he principal secondary and secondary double 
deductions give e mean difference of 5.1 and 6.2 feet; the latter is the means of ten values; 
altogether 251 deductions of heights will be madc. 

Immediately to the west and north of the dctail survey of 
Detail Survey. 

former season a block of 3,702 square miles has been mapped . . 

by the Surveyors named below. 
I I I I 

Nlllnhrr nf 
S q ~ ~ n r c  Milcn. l'lnnr Tllt~le I i Stations. 

Avrrnpr No. of 
St;ltione prr  
81111nre hlilc. 

Mr. 

, 

Girdlceton . . . . . . . .  
nIcGill . . . . . . . . . . . .  
Vanderputt . . . . . . . .  

. . . . . .  Wilson, Scnior 
Bnbnnnu . . . . . . . . . .  
W ~ n t t  . . . . . . . . . . . .  
Janies . . . . . . . . . . . .  
Wilson, Junior . . . . . .  
Dutt . . . . . . . . . . . . .  

Forests and hills. 
Pnta nnd culti~ntion. 
RInch dctnils nnd I~ills. 
Forcst nntl Irills. 
Forest nnd t-nltisntion. 
IIills n!itl cul[ivnt.ion. 
Hills nt~d mnch cultivntion. 
1:orcsl. 
~orc;t hill n n d  cnltivntion. 



The tahle given above shows the number of square miles executed by each Surveyor, t l ~ e  
number of plane table stations, and the average stations per square mile. 

The number ofstatious made by Messrs. Wilson, Senior and Junior, are larger than shown, 
because their country being generally of  a plain forest covered character, when the plane taI)Ie 
could only be fixed a t  long intervals, they have filled in many details by 2nd class routes, i.e. the 
Surveyor starts from an interpolated station, measures with a rope along a jungle path, noting i r l  

a field book all objects until he arrives at  somc spot where lie can fix his position. l'11e error 
of the route is t l ~ u s  shown, and objects are inserted in their relative positions. Mr. Bobanau 
setting up his table measured many offsets to fix the details of cultivation for which he ha$ 
received two marks. 

Experience has shown me, that the statement contained ill paragraph 41 of the Topoyru- 
phical Inslsuctions, that a "skilful draftsman can be expected to survey 5 square miles a day" 
is much too great. I took upon myself to reduce the quota expected from each plane table 
from 2 to 11 boards or to 405 square miles, being convinced that 3 miles is the outside any 
man can EUrvey accurately, giving them 5 months + 26 days + 3 miles=46R miles. 

MI.. Vanderputt's country was t.11at most easy to survey. Mr. Girdlestone's required tlie 
greatest physical exertion ; pi~rts of liis detail depend largely upon perambulator work. T11e 
boards of liis, Messrs. Wilson, Senior and Junior, contained most jungle and fewest villages. 

One board of open cultivated coulltry wit11 a few small hills only, of 270 square miles, 
surveyed by Draf~sinan C. D'Cruz was rejected on examina- 

Resurvey. 
tiol~, and I was obliged to call in the aid of my Assistants to 

effect its resurvey, each man taking a part, excepting Baboo M. S. Dutt, who obtained a sick 
certificate ; the gap was filled in before tlle party returned to recess. I here beg to bring to 
your notice the good conduct of the Assistant, tlie Civil and Sub-Assistants, and Draftsman 
in this instance, who, notwitllstandin; that the hot weather was a t  its maximum, willingly and 
cheerfully did their duty, and undertook this extra labour. 

I'ertals were run through the cultivated country to test the detail of as many Surveyors as 
possible. 'rl~ese are called 1st class routes; they run betweell 

Pertnls. trigono~netrical stations, tlle distances being measured by per- 
ambulator or double chain, and the plane table being set up by the " back ray" at  each distance. 
Mr. Wilson, Senior, ran 37.5 miles, and 66.5 were run by myself, making a Iota1 of 104 miles. 

Mr. C;irdlestone who compared the ~,el.tals aqd field sections assigns the following order 
Test by Pertnl. of corl~ectlless :- 

1 Clnss.. 

11. Class. 

111. Clnss. 

IV. Clnss. 

hlr. Vnnilerputt. 
,, Girtllcstonc. 

I ,, 13obn11nu. 
,, h l .  s. uutt.  ) 
,, Jnincs, 
,, RlcGill. 
,, W'ilson, Junior. 
,, Wpztt. 

" Coincidence perfect." 
Do. do. 

" Al1o11t rqunl in merit, i f  
nnything, 1\11.. Jnmes ranks R 

little nbore the other two." 
" l'nrt of Mr. Wyntt's full 

bonrd might come under Clnss 
III., but the I +  sectiollv lnst 
s~~rvcyed differ most of any 
Surveyor's work from the 
pcrtnl." 

After the completion of my share of 111e triangulation, I proceeded to test the boards 01' 

the detail Surveyors, visiting each man in succession, commencing 
Tnsl)ection clod test on the 28th February and ending on the 1st May. In  this sections 

interval also I ran t l ~ c  66.5 miles of pertal. I shall be glad 
u 

to f'urnisl~ particulars of the examina~ion of eac l~  Surveyor's work if desired. A t  present I 
will givc a brief summary of eac l~  only. Tlle detail of hlessrs. Vanderputt and Wilson I found 
as corrcct as it ever has becn. I noticed a most marked improvement in Mr. McGill's style; 

8 t s  



I believe his \vork now to be O F  very excellent quality. I for~nd some mistakes in the jungly 
tract first executed by RIr. UoEanil~, these were owing to his not having used his perambu- 

lator or rope, but his latter work has probably not been excelled in accuracy. M. S. nuttps  
work seemed very good, and one grave error only was discovet ed, in which he was fined. I 
was obliged to condemn some square miles of A l l :  James' survey, but his excellent later and 
prior work, and 11is cheerful compliance wit11 my call for the resurvey of D'Cruz's board, 
wenled to me to condone liis mistalte. Draftsn~an D'Croz's board was collden~ned in  toto  as 
I~efore reported. I had IIO opportunity of inspecting Mr. Girdlestone's detail, b t ~ t  it  is evidently 
;III ~ l ~ a t  is required. 

'Tile boundary line agrees well i r l  the two Surveyors ; where features have been cut by the 
main c i~cu i t  lines t l ~ e  coincidences are good ; in some places, 

I)lse~epnnry nit11 Revenne 
Survey nlld r v ~ t l ~  olcl n.ol.L. however, the sketching within the mile $trip surveyed by this 

party beyond its boundary diff'rrs considerably. 'I'he coinci- 
clence ~\.ith old work is satisfactory; in the ,jungly tract of Biru, Mr. Wilson, Junior's, work 
tlisagreed wit11 Mr  Wyatt's of last season. I ,  therefore, ordered Mr. Wilson to resurvey a 
-trip one mile wide right along and within Mr. Wyatt's work ; this resurvey occupied a mean 
11osition between the two ad,joining Surveyors. 

The remainder of Chota 8agpol.e Inroper was completed lhis season, a considerablr 
part of the Jusl~pur Hqja's estate, and a part of the large estnte I1rogress.of the Detnil Survey: 
of the Raja of Sirgooja has ibl~o been mapped, these forming 

part of Sl~eecs Nos. 104 and 105 of the Atlas of India. 

'rhe party took the field on the 20th November 1565, and had all rett~rned to quarters, . - 
on 28th May lSG(i. The ft~rlliel. lituit of survey was about 

l)ltmtion of Field senson. 
YO miles from Dorunda. 

l(egrllar ofice duties were resumed on 25th of May, and have been continued 
~~ninterrul)tedly, with the exception of one day when oflice was 

Commencement of Recess. 
closed, a t  six days of six hours per ueek. I t '  the work will 

admit or it a week's holiday will be taken du~, ing the Doorga Pu,ja. 

R1r. \Vilson, Senior, has obtained one month's leave on private affairs; Mr. \Vilson, Junior, 
two months on sick privilege. 'I'l~ere has been less casual leave 

Leave of Al~sence. 
on medical certificate than 11sna1. 

Aftrr my having obtained two montl~s'  leave on privilege, you have been pleased to cancel 
it, except on t l ~ e  production of a medical certificate. 

'TIle princirlnl secor~dary computations have becn done by myselfand Mr. Girdlestone. 
All the tertiarv triangles have been arranged by me, also the 

(:on)l~utntion. 
lieigl~ts, and the final compritatiotis of these are heins done I I ~  

Mr. (+irdlestn~ie, assiited Ily one or other of the Assistal~ts ; Ilithertc~ n'lessrs. Bobanau, I.oiv7 

and James have been employed. 'l'hey will consist as rollorvs :- 

$0 Secondary 
400 'rerliary 

r I-leigl~ts pl incipal .................. 
........ I)o. secontl:~ry atid tertiary In duplicate. 

"'I 1- Do. deductions sinnle ............ J 
.................. .4ll~hahe~ical List ? In tril~licate. 

Synol~sis .......................... ) 
LSlleets General Report 'Triangle ...... Single. 

'I'l~e ro:lowin; computations will Ile submitted to your ofice in due course :- 

1 Complete set of co~npuiations bound in one vol~~rnc.  
te eton Triangle. 

...... I (:opy General Rellvrt consisting cf [~!!n,,si~. 
LAlpIi:~batical I.ist. 

-. . - _  .- . -- - - 

* Cannot be fillecl up nt prcscnt. 



I Alphabetical List of vill3ges arranged b y  Pe~gunnal is .  

"01s. Horizontal Angle books of 139 pages in duplicate. 

3 Vols. Vertical Anglc books of 129 pages in duplicate. 
8 Sheets will be sul~mitt.ed worked up solely in pen nntl 

Fair copy of Sheets of  Atlns of 
~ 1 , .  N ~ ~ ~ , ~ ~ ~ ,  1 illcll = 1 mile ,  ink. 'I'liey number 18, 28, 29, 30, 38, 39, 40 and 41. Also 

Ditto ditto 4 miles = 1 iocl~. 3 degree Sheets Nos. 111, VI.  and VII . ,  worked in the same 
style. 

W Field sections njill bc snbniitted; the p a ~ t s  forming D'Cruz's re.jected board have 
been copied on one 15+ 15' sections wl~ich have been finished up 

I"~elll Sections. completely; this has  been done to obviate the  retention of many 
loose sheets. 

, I  l h c  party was generally morc hcallhy than d u ~  ing any rormer year, except only when t l ~ e  
hot  weather camc on, then almost every man was affected, and 

S~cltness ln C~lnll). 
the  presence of 1\11.. Allotliecary 1-Iamilton alone prevented t h e ~ r  

return for medical aicl to Rancl~ee,  and cilusing a gap in tlie tvork. 

1 have now to ~ e p o ~ t  on the conduct ant1 qualifications of the various members of this 
party : I havc I~eforc 1e1)orted that  " tllcre is no more orderly, or  will in^, or industrious body 
of I I c r  illi~,jesty's servants than they of the No. 4 P a ~ l y , "  and I  ow repeat those words 
without any  qnalification whatever. 

1 reportetl last year that  RII.. Girdlestone would probably bcconie competent to take 
charge of a party after the season just  past, and I have now 

Mr. Gir~llestone. 
little doubt I ~ u t  that sllould it (unfort~inately for this pilrty) be 

necessary for the gootl of tlie service, to qive him a charge, success wo~i ld  nttend his e ~ ~ d e a v o u r s .  
I l e  has arranged with great skill a principal and two secondary series of triangulation, he  is 
fully conversant wit11 the use of vernier instruments, anal has  observed independently one series. 
H e  is a rapid and acculate coml)uter, and ~.eliable in every way. I ie  is only not a skilled 
draftsman 1)ut has  irnprovetl. 1 commend hinl t o  your notice as worthy of any promolion 
the rules admit of Iiis receiving. 

'Phere is no niemher of the  party who lias inlproved more in late vears than this Civil 

~ I I ~ .  hlcGill, 2.11 Civil ,is- Assistant. H e  has  becomc a really excellent drafismnn, I l a v i n ~  
sistnnt. executed a good share of the contouring in the fair m:lps ; his 
field scctionq now I ~ a v c  I)ut littlc to be tlesiretl. I-Ie is  acquainted nrilh the tl~eodolile, and all in 
rornputations, but  he is n slow conlpr~ter. I propose to  recolnniend Mr. McGill's promotion 
I'roni the tlntc of his having scrved 3 years from his last promotion, or from 1st October 1867. 

'I'his Snrvcyor has  takcn general cl~arjie of the mapping under myself. I I e  is lint accluaint- 

\Ir, ~nnllcl . l , l l t t ,  senior, s u b -  ecl \till1 1.riangulation or the computations, I ~ i s  forte being 
Assistant drnwing and dctail surveying. H i s  field sections look a t  n 

the I)cst of t11c p ; ~ r ~ y .  Itcturns :~lreatly given s h o ~  tlieni to bc of larger area, to possess 
nio1.c stations a mile than any other, as well :IS to give the best comparison with the pertal. 
I ~ ~ O I N X C  to rccom~ncnd R'Ir. Vandcrl~ntt 's  promotion from tlie date of his liavinK served 24 
vears from his 1as1 l>rolnotion, 01. from 1st of OctoLer 1 8 G i .  

.. 1 llis Sarvcyor is thoroughly efficient in every branch o f n  topographer's duty,  and lias 
a l~vays  bren I~iglily reported ul,oll. I I)l.opose to recomniend Rl r .  

XIr. Wilsnn, Senior, 1st Clrtss 
S~~I~- : \ r s i s tn~~ t .  \Vilsonls ~,romotion f r ~ m  1st October lb67,  when  11c mill have 

been seven years in the  service. 
. . I llis S l l rveyo~  is a f.rninecl ant1 acc:nra.tc planc tahlcr. H e  can use vernier ~ l~ ro t lo l i t e s ,  

>lr. ~ l ~ , , ~ ~ ~ ~ ~ ,  2n,, class so,).  n11c1 he is :III I I I I I I S I I ~ I I ~  q l~ ick  and accurate computer ; on this 
ASS~J~RLIL.  a c c o r ~ ~ ~ t  l reco~nniend him for ~ l r o n ~ o t i o ~ i  from the  1st of  

Novenll~er nest as  a S u I ) - t l s s i s t : ~ ~ ~ t  of " superior intclliyence ant1 utility ;" he will t l ~ e n  have 
I)cc-n five years in tlic sc~.vice.  

' I ' rn~~slfrrctl  to So. 6 '~ol)o;r:~plici;~l I'nrly from tlic l%.h J u n c  last ; did good servicc durinq 

I \ l r ,  2n,l clRss Sul,- ~ I I C  last two seasons a s  a detail Surveyor, he  has  never been 
Asuistont. tallgllt to c o n i l ~ ~ l t r  as he was i ~ n o r n n t  of nlathematie9. I f  he 

l~acl rcmninctl wit11 this party I sl~oultl have recom~ilentled llis 1)romotion in '24 years from tlre 
last date.  



l @G 
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This Surveyor joined this parly on tlie 14111 Jllly last. EIe.tells me 11e has gone througll 
3Ir. C. Lon, 3rd clnss sub- three field seasons, and that lie has executed 70 and 270 square 

Aasiotnnt. nliles of  detail. I find that lie is a very neat and careful out- 

liner of maps, a fair contourer, and lie has coml~uted all tlie tertiary triangles in a neat style, 
and with ordinary correctness. 1 have had no further opportuni~y of judging of his power. 
H e  is painstaking and industrious, and 1 reconimend that lie be promoted from tlie 1st August 
last, \ \ ' l l e ~ ~  1 find he completed three years service nearly. 

'I'liis Sub-Assistant seems turning out very successfully ; he is an improving draftsmall, 

hIr. ,\. Jnnlee. 3rd Class Su11- and has been taught to compute t~iangles, showing aptitude for 
Assistnnt. the same. H e  has bern steadily employed on the fi~ir maps, 
outlinil>g, kc,, and has done good service in the field during tlie two last seasons, turning 
out ;I full complement of detail. 1 I econimerld Mr. James for promotion from 1 st January 1867, 
~vllen Ile will have served 2 years 61 niontlls. 

Appointed October 1865; has b-en taught to record in the angle books and to plane 
table, and in quarters he has been employed on the siniple 

IIr. narker* 3rd Sob-i's- processes of mapping. I I e  did a mile or so of detail in the 
slstnnt. 

field, after being taught by Mr.  Girdlestone, and then fell sick 
and returned to quarters. 

'rllis Draftsman, whose appointment has been sanctioned by you from the date of the 
proposed resignation of Mr. BoLanau, would gladly accept a 

Mr. J. H. Wilson, Draftsman. Sub-Assistantship in any party except No. 6. IJe  seems to 
be of a delicate constitution, and probably t ~ o u l d  Ilreak down in the Carrow country if post- 
ed to that survey. I think i t  woulcl be for the good of the public service that lie should be 
I ~ ~ o m o t e d  to the pay of Rs. 160 per mensem, and continue to do duty with this party as  
draftsman or probationer. 

Tllis Native Surveyor has turned out a full quota of detail ; his plane table stations are 
2nd on the list for number, 2nd lie is in the 2nd class as shown 

Ihboo 31. S. Dutt. 
by the pertill. H e  has been employed in outlining and print 
ing the fair copies in office. 

1s  a learner only ; he was taught by his brother last year for three mollths of tlie field 
season, but he is not capable of undertaking any independent 

Bnhoo H.  D. Dutt. 
work. 

liaboo S. C. Dnss. H a s  taken his discharge from the close of the lield season. 

I s  a fair copyist. He has arranged all the Perg~innah village lists, and copied the 

liaboo U ,  N, ~ ~ i ~ ~ ~ t ) . ,  ~ ~ ~ l i ~ \ ,  angle books. He is willing, and makes himself generally 
nritcr. useful. 

I propose to observe tlle angles of the Koria Series with tlie new 12-inch theodolite, 

Propow,l em,,loyment the co111mencing from the side of the Calcutta L ~ n ~ i t t ~ d i n a l  Series 
ellsuing Field senson. and working southwards. Some one S u b - ~ ~ s i s t a n t  to ac- 

company nic as  recorder, and to learn tlie use of the theodolite, and I would depute Mr. 
C;irdlrstolic, to assist by filling in secondary stations with the 10-inch ; all the other Surveyors 
will then 1 ~ e  available for pushing on the detail. 

That for detail contains oases of cultivation amongst l~ills 
coun t ry  for Survey. and jungles; that For triangulation consists olmuch jungle, many 

hills, and few villages. 

I trrist tllat, as usnal, no arrear of maps or computations will 
Arrears. 

be found to exist. 



EXTRACT FROM TIiE NARRATIVE REPORT OF CAPTAIN W. G. MURRAY, STAFF CORPS, IX 
CIIARGE No. 5 TOPOGIlAPHICAL PARTY, No. 306, DATED 1 . s ~  OCTOBER 1866. 

The party assembled at  Chunar on the 6th of October, and having with difficulty procur- 

Party breaking ground in the ed the n~cessary carriage, we were at  lenglli enabled to march 
Field, Route of March, &c. on the 23rd towards Mirznpore, and proceeded along the Great 

Deccan Road to our destination. 011 the 1st November the party separated, and went to their 
respective areas as  quickly as possible. 

L i e u w a n t  Badgley and Abdool Rahman went with the head quarter camp, to take some 
Barometrical Iteights of the Rewah Waterfalls, and making a detour arrived at  the ground to 
be plane tabled by the latter, on the 9th November. After thoroughly instructing both Lieut. 
Badgley and the Native Surveyot they were left to their own resources, and commenced inde- 
pendent work on tlie 15th. 

As tlie surveys of Rewah and of the Bundelkund States are i n  all cases kept separate and 
distinct, I shall endeavour throughout this report to keep them 

Plan of Triangulation nnd 
nrrangernents for ditto. so to the best of my ability, and I will, therefore, first comment 

on the triangulation in Bundelkund which was conducted by 
myself. This triangulation consisted chiefly in breaking down the sides of the Amua Series and 
extending to the westward as far as  80' and loining on to the triangulation of 1864-65, which 
had arrived as far north as 24'55' ; tlie Classies were eml~loyed iu poling up, and Native 
Surveyor Ali Ahmed in reconnoitring, but the Native Surveyor got into difficulties at  the C f .  1'. 
station of Marfa, and I had consequently to revisethe whole of his work. I made alarge plan 
survey of the Fort of Kalingir which is now occupied by two Companies of the Native Infantry 
Regiment at  Nagode, and on the completion of this duly I selected the stations, and laid down 
the topographical point8 on the plane table as  well as I coulcl, and then proceeded to Nagode 
to meet Lieut. Badgley to whom I gave i~lstruction in the theodolite, and also as to the way 
i n  wliich he was to carry on the triangulation south of the Soane River. 

I was enabled to finish the triangulation of tlie Boondela States by the 26th February, 
I received orders to take up the survey of some of the villages in Rewah lying to the 
of the railway l i ~ ~ e ,  and this to be done by the system prevailing in the Revenue Surveys. 

011 tllis ]lead I will comment more at  length in its proper  lace. Lieut. Uadgley left me to go 
to his work on t,he 17th January, and commenced at the eastern extremity of his work on the 
2 n d  February ; he finished work on the 12th Al~ril. This work also consisted in breakillg 
down the sides of the Cidcutta Longitudinal Series, and joilring on to Lieut. Hiddell's 
(riangulation of 1863-64 to the north, Mr. Bell's triangulation of 1864-65 to the east, and 
Captain Wrougllton's triangulation of Sohappoor, cxecuted duiing tlie years 1831-42 to the 
eoutll. 'This work had been laid out by R'lr. Bell in 1861-G5 as Car west as HI015', but he had 
,lot been able to observe ~t all his stations 011 a c c o u ~ ~ t  of the severe epidemic wlrich p r ~ s t r a t , ~ ~ l  
four-fifths of his camp. . . l l ~ e  total area triangulated this ficld season amounts to 

Trialigl~lation completed and 
remarks on tlitlo. 4,539.2 square miles, of which 2,100 was in 12ultdelku11d i111d 

2,430.2 sq1lal.e miles in llewalr. Observations were take11 fronl 
61 stations; 33 in Rewall and 28 in Uunclelkund, a~itl verticals taken from )nost of tl~etn. 

'J1lle total arcs now trinngulatcd amor~uts lo 1 .I,:{:) I squarc miles, of wl~icll 10,531 square 

miles  nrc in thc Rewah tcl.ritory a l ~ d  4,300 in Buntleliiund. .. 111~ tl,iangulation this field season is gout1 in figure, alrtl t l ~ c  ~.esults obtained by computa- 

tion 13rrtly Ihir. Out of 1 I0  trinnglcs, tllere arc o ~ ~ l y  SO wl~ose angles are below 30' or 
above 90°, and most of thcm csceetl thcsc limils by n vcry snlall quantity. 

Lieutenai~l \V. F. Cntlglcy of the Staff' Corps, the Assistant. 
Work clone by Assistallt EXICI~- I'xecutive Olficer i u  this ~ ~ a r t y ,  l l i l~  workcd 11ard and well during 

t ~ v e  Officer. tile season nntlrr review, and his work for a first S ~ ~ S O I I ' S  

work is Yery creditable. 
9 t 8  



Having assisted me in taking and working out a few Barometricol heights, Lieutenant 
Ijadgley after due and ample instruction in delineating ground, was put on to the topography 
of a half table in Bundelkund, and although the work is clone perhaps a little coarser than 
what is usually sent in by the Assistants, still the ground is well and accurately shown, 
and I am lllucll pleased with his efforts in this line. 

With a little more practice Lieutenant Badgley would hecome a neat and practised 
Draftsman, whilst his great energy and plodding perseverance already render him a most 
etticient Surveyor. On the completiorl of the topography Lieutenant Badgley after receiving 
instruction in the working of the theodolite, and in the method adopted by us of carrying on 
the triangulation, executed very good work indeed, and his first season's work will contrast 
favourably with that of more practised Surveyors. H e  used one of the new pattern 14-inch 
theodolites, and a new pattern 6-inch theodolite with two verniers. In  the recess Lieut. 
Badgley has been engaged entirely on the computations, which have been t u r n d  out this 
season quicker and neater than I have ever before seen them. In  topography Lieutenant 
Badgley executed 140 square miles with an average number of plane table stations to the 
square mile 2.63. 

In  triangulation Lieutenant Badgley executed 2,439.2 square miles over a wild, rugged; 
and difficult line of country. 

In the recess Lieutenant Badgley, in conjunction with Mr. Hamer , has computed 
as  follows :- 

57 1st class secondary triangles. 

99 2nd ,, l~ 9)  

88  1st ,, , 1,atitudes and Longitudes. 

86 Heights of stations. 

54 ,, of poles and 3 Ray traces hesides writing up for the General Report. 

The topography this season shows a decided improvement on any previous year's work, 
both as regards quantity and quality, and I think I. may fairly 

success of 'letnil pnrties. Area claim an improvement in its accuracy also, whilst the general 
topogrnphically surveyed. 

effect of the delineation is good. 

'The total area topo~mphicaIly surveyed amounts to 3,273.4 square miles, b ~ ~ t o f  this 65 
9q11are miles done by Mr. 'r. D. Ryan mas rejected as quite unfit for publication, reduci~lg 
our total area to 3,20S.4 square miles. Of this 1,380.1 square milesare in the Boondela States, 
and the balance therefore 1,989.3 are in the Rewall State. 

Our gross total ares tl~erefore amounts to 7,7944 square milcs, vi7.b 8,474.3 in Ilewal~ and 
1 ,:12I:1.1 square miles in Bundelkund. 

1 regret rnuch to be 1111a1,le t,o sllotv any i n ~ ~ ) r o v e r ~ ~ e n t  in this necessary clnty, but when 
' I \ I  ;IS fl.ec> to attend to it, having completed the triangr~lation 

l~tspcction of ,\nsistnnt's \vol.k. 
o r  the I3oonrIeIa States, t~orth of 24'45', I was obliged to go 

.111tl take 1111 the sorvcy of sorlle Hewah villages on tlre large scale of 20 chains to an inch- 
Uati\.r. . ' ; I I I ~ V ~ ~ J ~ ~  P r e n ~  11a.j w a s  illspecletl I,y me on the and I found his work accurate. 

31 1 . .  Evans wa5 t~lso inspec~c~l  I,v Inc at Nncotlc, and I dcl,l~tecl Mr. IIoward to revise tllr 
Irolr ol' xativc Surveyor .i\l~dool Rallim;~n's work mhich he clid in a most complete manner. 

Jlr.  Scale lvns ron~tnnt ly s ~ ~ ~ ~ e r v i s i n ~  Mr. Ityan's second piece of work, and reported favorably 
:!:i i t .  I,~tt this ycar I holle to I)c nl~lc to run lines o r  trnverst! through the grcater portioll 
oi \..11;1t \vn+ lrft ut~tlor~e, n11tl I Irope l o  l)e able to report favorably on t,he acctlrary of tilt. 
w:~rk I~ithcrto csccutetl I)v tl~i.: p;n.~y wl1i~11 l ~ a s  not bee11 so teatctl. 

311.. 1{. A .  I\cll, Civil Assijtnnt, conlrnc~~ced the topography entrusted to him on the 

l . i r r t i C l n 4  I,frnl.!l .\scihtnl;t. !.![I1 No\-c~~;l ,cr  IS65 and tiniz!~ed 151.1 Pqunre miles I)y the 
:11r. I<I:II. 24th .January l h G 6 ,  \\,hen Ilc joined my l~eatl ql~al.trr ramp at 

Kiln-ce, ant1 rrceirc(l a ( I . C P I I  ] , I ~ I I c  table a n d .  frrsll instructirlns to revisc MI.. Atrtrob~ls' re- 
, l e L t c . , l  \-,orlL 01 last sc ason. 'L'Ilis tluty Air. Bcll wo111tl l~avc  carried o u ~  most satieractorilv, 

tIy l l l c  :>rtl Ile I l ; ~ t l  done sonle 51.Y square nliles ot' n~os t  excellent work ; but as 

I I P  !Ile ~~c,nrrs t  Assistallt to Ille I wt~s obliged to takc him off t l~ i s  work to come all(l 

I - - i + t  tne i l l  tile survey of tile I{ewall villages lying north of tile Itailway liue, and wliicl~ 
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required careful survey by chain and theodolite on tlie scale of 20 chai~ls = I inch. In  all 
11,052.33 acres were surveyed over a very difficult and brolten tract of country. 

The total of Mr. Bell's topography is 203.3 square miles. In office Mr. Bell has 
contoured the whole of General Maps Nos. 5 and 7, part of 32, and shaded up No. 3. 

I n  the rough maps on scale 1 inc l~  = 1 mile for reduction to scale of 4 miles = 1 inch, 
Mr. Bell has completed 2, vi74 the Geograpllical Map No. 1V. for Bundelkund and the 
Sorih-West Section of Geographical Map No. V. 

All Mr. Hell's topography is executed in a most masterly and most accurate man- 
ner. He usually works wit11 7 or 8 plane table stations to the square rnile. This field 
season tlle average was 8.10 per square mile. 

Mr. C. I-I. Neale, Civil Assistant, was deputed to teach Mr. Sub-Assistant T. D. Ryan, 
and this duty he conlmenced on the 13th November 1865. Ilaving worked with him till 
the 30tl1, Mr. Ryan was left to his own resources from that date, and Mr. Neale commenced 
on his own work in Mylrere. 

l3y the 11th January Mr. Neale had completed 99.6 square miles of very good 
topography. H e  the11 marched to his work in ltewah, and commenced work on the 17th 
February, and by the 28th April lie had finished 189'5 square milee, with all average of 2.57 
plane table stations to the square mile. His total area is 2S9.I square miles. 

On the 1st May 1866 Mr. Neale was transferred to No. 2 Party, the I-Iydrabad Survey, 
and I am sure his service as a Surveyor will be appreciated by the officer in charge, as Mr. 
Pieale is a really good Topographical Surveyor. 

Mr. E. S. P. Atkinson commenced work near the Katra Pass on the 3 1st October, and 

Mr. Atkinson. by the 13th November he had finished the work consisting of 
23.0 square miles. H e  then proceeded to Myhere to take 

up his l~alf table south of that city. Retween the 29th Eovember and the 13th January 
Mr. Atkinson completed 128.5 square miles. Again he proceeded to his ground to tire 
sout l~ of the Rewall State bordering on Bhokar, and between the 12th February and tlle 
3rd May he completed 182 square miles. 

All this topography was executed in a first-rale way, and is really good honest work. 
M r .  Atkinson deserves great credit for the great iml~roven~ent sl~own not only in the 
character but also in the drawing of his plane table sections. 

'Tile total area conlpleted by Mr. Atkinson anlounts to 333.5 square miles, for the most part 
in a very difficult and broken coun11.y. 'The average number of plane table stations per square 

. . r~lile is 5-65. 

In  ofice Mr. Atkinson has completely finisl~ecl General Maps N o s  9 and I U, portion of 

No. 14, and the of No. 3,aud of the maps (br ~cduction to scale 4 nliles = I -inch he Ilas 
completed the s. \V. section of No. VI. ar~cl the S. E. section of No. X .  

Mr. C. F. tlamer Ijron~oted to Pntl Class Sub-Assistar~t from 1st &lily by D. 0. GH, dated 
30~11 May IV[i(i, commenced work in t l ~ e  B u ~ ~ d l ~ a i r  hills on tllr 

Mr. 11111ncr. 
12th N~)vcmbet., and by t l ~ r  14th January he had co~npleted 

136 square milcs, altl~oufil~ at  one time sutrcring fronr ;L severc t i l l  off his horse whicl~ obligetl 
him to 20 into hIy11rrc for ~~icclict~l treatment. On tile 8th February he commcnccd on his othel. 
portioli in Ile\vah, ant1 by the 25tl1 April l i i ~ t l  finished the full table or L'il.9 square miles. 
i l i s  total area amounts to 407.9 squarcnniles, and is cxecutetl in a v e ~ y  creditable manner. 

'Tl~r average n111n11cr of plane table statiorls per stlllare ~nile is 4.6 I .  

111 otlicc 31'11.. Ilomer has con1l)uted against 1,icut. 13adgley, and o f  course done t l ~ e  salnr 
;~ lnc ,~~nt  of n .o~k.  Ile 11as also tlr:i~vn out the charts for tlie Cieogral)hiral n'lal):; >\i(v. V., V l .  

hlr. A. D. [loward, 3rtl Class Sub-Assistant, l ~ n s  \\lc~rkctl wcll ant1 sleadily t l~ ro~~gl lou t  tlrc 
year under review. I I~nd t l ~ c  ldeasnre to reconinientl Illis young 

M r .  I In \vn r~ l .  Assistant li)r Ilromotio~~, but tlrc ~ U I P B  of tlie service  r re vented 
my rcqucst being coniplietl with. hlr. Ilowartl t~omnlcnced 11is Uundelkul1d t o l ~ o ~ r a l ~ l l y  or1 
t l ~ e  13111 Noveml)er, and I)y l l ~ e  (it11 January llnd completed 136 square miles: trn tlie 14th 



Fellruary'he comnienced his Rewall plane Itable, and :by the 22nd April had completed 207.7 
square miles. 

l l i s  total area is 343.7 square miles with an average of 4.72 plane table statiolls ;,er 
square mile. 

I n  office MI.. Z-loward has been conlputinl,r with Mr. Evans, and they have computed 5 
ltay traces, 53 1st class secondary and 454 2nd class secondary triangles, besides making 
some data required by No. 4 Party or the Ch6ta Nagpore Sul.vey. 

Mr. Howard has also made himself useful in a variety of srnali though necessary Ivays, 
and Ile certainly is one of the best computers and most ready assistants in the office. 

Mr. C .  T. Evans, 3rd Class Sub-Assistant, commeni:ed work on the 13th November, and 
by the 10th January had coml)leted 73.2 square miles of topo- 

M r .  Evans. grnphy. MI: Evans' progress was impeded considerably by the 
difficult nature of the ground to be surveyed which was or1 the 

top of tile Bu~~dl la i r  plateau, and densely wooded wit11 large forest trees. Some severe attacks 
of fever also hindered his work, and a t  one time Ile was compelled to seek change of air-and 
medical treatment a t  Nagode. 

Mr. Evans commenced his second portion of work on the 5th February, slid by the 14th 
April had only completed 85.7 square miles, hut this Ilarrassing fever never left him the whole 
season, and I was ~~l t imate ly  compelled to get him to my head quarter camp, and put him in 
the Doctor's hands. 

1 am, however, perfectly satisfied with the total out-turn of work executed by Mr. Evans, 
altllough it is only 158.9 square miles. 

'rile average number of plane table stations per mile is 4.54. 

In  oHice Mr. Evans has con~puted against Mr. Howard, and also took a share in getting 
ready the data for Captain Depree. I n  addition to this Mr-Evansgot  ready the triangulation 
,-harts for the Geographical Maps, Numbers 111. and IV. (Bundelkund). 

Mr. T. I). Ryan, 31d Class Sub-Assistant, after having received 17 days' instruciion from 
Mr. Neale started 011 independel~t work on the 1st Decenther, 

3Ir. Ryan. but the amount he did, viz., 65 square miles, was not s u 6 -  
cicntly goocl to send in, and I have consequently directed Mr. 

Evans to re.survey the whole of it. C)n the 17th February he again started on some work i n  
Sillgrowlee, having Mr.  Ncale a t  hand to consult and receive instruction from, and I am 
happy to say this work bears evidence of being much more carefully done. I t  will, I~owever, 
be thoroughly looked over, and if necessary revised by Mr.  tlowa~,d. 

His  total area is 61.7 square miles with an average of 1.96 plane table stations per square 
mile. 

On the 4111 April Mr. Ityan met wit11 an accident by carelessly playing with a powder 
flask and causing it to explode. Mr. Neale was afiaid to underlake the cure Itin~self, and 
very wiuely aent liin~ into Mirzapoor, where Dr. Loch kindly attended him. 

111 office Mr. Qyan I ~ a s  I~een useful in making out alphabetical lists of stations and villages, 
village and angle books, ancl making out indices of orders, letters, &c. EIe also went 

away for three weeks on Icnve, having suffered from thr efrects of the climt~te. 

, \ I~.  li;. A. \Vai~lwright was appointed a 3rd Class Sub-Assis~ant by D. 0. 63, dated 9th 
May 1866, wit11 erect from 1st >f;iy, and posted to this party 

,\Ir. Wninnright. by memo ran dull^ No. 36 1 of eanic date. I-Ie joined us on our 
arrival at Mnssoorie. , 

Ilis work in oficc Ilas heen m11c11 thc same as Mr. Ryan's, viz. making out an alphabetical 
1i.t nf villages ant1 cornl~ariltg the Pame, a most tedious and disagreeable task which, however, 
Itr llaj done ve1.y well. 

?;;1tivc Sunvcgor Shaik Nul)bccl)ux Ila< aluo workcd very well during the year under review. 

SI~nik S u l ~ l ~ e c b ~ l x .  
I l e comt~lenced his Bundelkund tol~ography on the 13th 
Nnven~l~cr ,  immediately south o f  Mr. livans, and like him war 

ot~lv ;rl,lQ: to fillis11 44.9 q u a r e  rr~iles, the ;round I~eing so extl.enrely difficult to survey. 



On the 9th February he commenced his work in Rervah, and by the 4th May had 
completed his whole table or 271.9 square miles. His total area was 336.8 square miles, and 
the average number of plane table stations per square mile was 4.22. 

I n  office Nubbee Rux has entirely finished General Map No. 6 and part of KO. 32, whilst 
the printing of the quarter-inch map and chart No. 2 (which was finished by myself) mas 
executed by him. His  work both in the field and in office is always good. 

Native Surveyor Prem Riij commenced work on the Nagode table on the 10th Novenlber 
and had it finished by t l ~ e  21st December, an area of 136 square 

Prem Raj. 
miles. On the 9th .Tannary he commenced Iris work in the 

Rewah State, and by the 1st May had completed 362.5 square miles. Elis work 498.5 square 
miles is good, with all average number of plane table stations per square mile 7.34. 

In  office the Native Surveyor has traced all the general and quarter-ihch maps for reduc- 
tion, viz., General Maps 7, 8, 9, 16, 17, 19, 20, 3?, 3-1, 36, and Reduction Maps Nos. IV., V., 
VI., X.  He also traced the line of boundary asked for by Captain Depree. 

Native Surveyor Abdool Raheen~ commenced work with Mr. Neale on the 13th 

Abdool Ralleem. 
November, and finished an area of 136 square miles by the 
24th December. 

On the 17th .January be began on his Hewah plane table, and hy the 10th !Way hi~tl 
completed 181.2 square miles. The work was of a difficult ~ ~ a t u r e ,  and to all appearances 
appears to be fairly and honestly done. 

His  total out-turn is 317.2 squarc miles, and his average number ofplane table stations per 
square mile is 6.84. 

In  oflice Abdool Raheem has been employed on the printing of the General hlaps. Nos. 
3, 5,and 7 were prinled by him, and 11e is now engaged on the pl.inting of General Maps Nos. 
31 and 36. 

Native Surveyor Abdool Rahman, after having received due instruction from myself, started 
on independent work on the 14th November, and by the 17th 

Abclool Rnhman. January had completed the area assigned to him, viz. 118.8 
square miles. This was very easy and level ground, and after having had it inspected by 
Mr. Howard, I am enabled to state that the work was well dona. I-Ie was then sent with 
Mr. Bell to learn the way to survey hilly and raviny ground, and when Mr. Bell came on to 
the survey of the Rewali villages north of the railway line, Abdool Ral~man mas employed in 
inking up the streanis of the General Maps. 

In  ofice he has printed up General Maps Nos. 5,  6 and 32, as also tlle headings for the 
General Report. 

I n  Bundelkund as  soon as you descend the northern Punnah scarp, the features of the 
~~~~~k~ on country  tri. country gradually cl~ange, and in place of large sandstone 

angulatcd. platennx, densely wooded, with long gentle slopes from one 

side, and bounded by precipitous walls on the other, gentle undulations and a thick cropping 
orit of granite hills meet your view. A country almost made for triangulation and topograpl~y, 
but the hills are very dinicult to ascentl, as i ~ l ~ r n e ~ ~ s e  boulders and huge slabs almost prevent a 

climb to tllc highest peal<, as is the case nt Kartal, a principal stttion of the A~nua  Series, the 
highest peak of rnl~icl~ is quitc inaccessible. 

'I'llc topography of this part of Bundclkund will look very well. . .  . 

I n  ll,ewall the triangulat.ion was carried over a ve1.y wilrl, rugged, and inhospitable tl.a.ct of 
country, wllilst the tlcnse  forest^ made it n nintter of extren~c dificulty to selcct enough points 
for 1he topojiraphy. This 11as heen, however, ~~~ccess ru l ly  done by Ticut. Badgley, who 
certainly has taken great pnii~s over the work entrusted to him. 

TIle forests in tllcse parts are chiefly Sal, and are o~l ly p;~ssable at  certain seasons of the 
year. 

The tnpograpl~y of the Kymorc rangc this ycar was easy and indeed so was nrarly all that 
was clone in Brrntlelkund. The real dilticulty ison the top of the Bundnir range of hills, where 
the jungle i~ so densc and so I~igh that the view on all sides is completely shut out. I fear a 
great deal of this range will have to-be done by chain or perambulator traverses. 

l o t s  



I11 Rewah, however, the topo~rophy  mas of a Inore difficult natare, nearly all the plane 
tables being more than usually complicated, and plain and level ground being seldom met 
with, whilut the villages as a rule were small, and supplies were scanty andnot  easily obtainable 
I m;ly ~nentioo Mr. Neal's, XI r. Atkir~son's, Mr. Howard's, Mr. Hamer'a and Native Surveyor 
Abdool Kal~eem's plane tables as  being in very diRicult ground. 

The co~nputation of the circuits required for the survey of those villages lying north of 

Recess tluties, JInps, nud the Jubbulpore Railway line and belonging toIiewah, which cir- 
putatious. cuits were done with a 7-inch theodolite and a chain originally 
1026  feet long, and pojected on the scale 20 Gunter's chains = 1 inch, were made out in 
duplicate, one copy being sent in with the rnaps and papers, the other retained in this office for 
record. 

'I'l~e ordinary computations wol.ked out during the recess were done i n  duplicate and 
consisted of the folloivil~g :- 

110 I s t  Clilss seconclat~y triangles. 
553 2nd ,, 9 )  Lati tildes and longitudes. 
86 1st ,, ,, Heights. 
8H 1 s t  ,, ,, 71 

54 2nd ,, , 9 , ) 
1 Oblicdtory height. 
8 Ray traces. 

The heights of 86 points were determined by trigonometricel levellir~g al~rl 4 by baromet- 
rical observations, whilst 313 points were laid down for the topography 

'Tlic General Iteporta of Rervah ancl Bundelknncl, kept separate, are written up to date. 

The alphabetical list of villages and of laticlules, longitudes, and heights are also made up 
to date. 

The Persian Kliana Shunlari is also written out fair, and a large mags ol' statistical inform- 
ation has been made out as far as we have gone. 

The angle books are made out in duplicate, compared and bound. 

Of the maps.-General Maps Nos. 3 ,5 ,6 ,7 ,  9, 19 in Rewah, and Nos. 11 and 32 in 
Bundelkund are ready and accompany this report. 

General Maps Nos. f3, 14,16, 17,18,34 ancl 36 are in hand, andwill I trust be far advanced 
by January. 

Of the Geogral)llical Maps done with shading and reduced by the Pentagraph, No. 11. 
accompanies this report and No. 111. is in hand. 

Of tho3e drawn to scale 1 mile = \ inch to be reduced by photograpl~y, No. 1V. in 
13undelkund, the N. W. quarter of Wo. V., the il'. W. quarter of No. VI., the S. E. quarter of 
No. X. are ready and also accompany the report. 

'l'he charts for these last mentioned maps are drawn out but not yet printed-they will be 
sent up from cump to your ofice. 

Two large area maps of the villages 911rveyed by Mr. Bell ant1 myself, charts ant1 tracings 
for Captain Uepree, and a srnnll roogh and skeleton chart for your office, have also been sent in 
during our stay here. 

The area triangulated a.s stated above is 4,539-2 square Arra of T r i ~ ~ ~ ~ g u l r t t i ~ ~ ~ .  
miles. 

'The area of topography executed this field season and fit 
A r e s  of Tulrogrnphy. 

for publication is 3,208'4 square miles. 

I n  the I ~ c w a l ~  triangnlation, the 11 iangular error of 1st class secondary triangles is 12".H31 
the error of the sides is 6.22 inches per mile, whilst tlte Ray Erron of Triangulntion. 
traces show the difference between our own and the work of 

the Calutta Longitudinal Series, as being 5 .5  i l~c l~es  per mile. 'The nitan error of tile heights 
i s 4-264 feet. 



, Y I he greater portion of this work was executed with a new pattern 6-inch theodolite by 
'l'rougliton and Simms. 

111 the Bundelkund triangulation, the triangular error of the 1st class secondary triangles 
is 8 'l.196; the e n o r  of tlie sides is 5.46 inches per mile, and of 2nd class secondaries 12.25 
inches per mile. l 'he Ray traces ellow the difference between our work ancl the sides of the 
Arnua Series 3.4 inches per mile. 

The mean error of tlie heights is 2.420 feet. 

All this work was executed with 10-inch theodolite by Troughton and Simms. 

The  health of the party has on tlie whole been very good. BIessrs. Atkinson and Evans 

IIcalth of the Party. have suffered from fever, the former slightly, the latter severely, 
and Native Surveyor Nubbee Uux llasalso been cornplainin%. 

Our daily rate of sick including camp follo\vers and g ~ ~ a r d s  with tlie head-quarter camp, 
has been about 7, but most of these have had only trifling ailments, 

I think we may say that our work is satisfactory. In the topog~aplly, the amount In . -  - "  
quantity has increased, and I feel certain tliat the cluality ant1 

General remarlts nntl opinion 
on the work execute~l. accuracy of the ~ v o r k  has also improved. I n  ltl(i3-64 we did 

1,824.9 square miles with 7 men at work. 111 1864-65 we did 
2,761.1 square ~rriles with 9 Assistants on the topography, and this field season with an 
average of 10 plane tal;lers our out-turn is 3,203.4 square miles. I do not think it  is possible to 
survey cvitli real accuracy more than a plane table and a half during the season, and always try 
and impress i t  on tlie Assistants, and assure t h e r ~ ~  that no one will find fault with the smallness 
in quantity of the work they bring in as  long as it is accurate. 

I do not think there is any material difference in the triangulation l'rom former years. 
'The ltay traces, being tlie real test of the accuracy of the work, as they compare tlie w o ~  k of 
the survey with tlie minute work of the Great Trigonometrical Survey, upon whose sides our 
work is based, show all improvement, for, whilst in 186-1-65 the average error as  shown by 7 
]jay traces of work clone by the 14" and 10" tlieodolites to be 4.9 inches per mile, this season the 
error of  tlie 10" theodolite work is only 3.4 inches, ~vhi ls tof  the work executed chiefly by a 6'' 
theodolite the average error is 5.7 inches per mile, or the two combined an average error over 
the whole work of 4.6 incllcds per mile. 

'['he worlc execnterl on the principles maillrained in the Revenue Surveys by chain anti 
theodolite was new to us in every way, and our chains being of a length never used by tllelrl, 
and i t  being impossible to check them in any way, as  we had no standerd bars or standard 
measure of any sort, has come out fairly. 

TIle maps on the scale 1 mile = I inch shorv, I think, a slight improvement on last year, 
w\lilst tile new 111et1iotl ol' clrawing the geographicill nlaps to full scale, ancl ilfte~,wards reducing 
tllenl by llIlotograpl~y, is a 1110st beneficial measure, and rv i l l  ultimately enhance the value of 
our maps consider;~blp 

'rile computations are turned out very clran and neat, and the alphabetical lists of villages 
and col~ll,u~aLionr, which are nearly linishrd, alc done in n very creditable nlarlneu. 

~t tile begillning of the season I reromniendecl Rlessr~. I-lolvnrd nntl Evans for promotion, 
ant1 as  I I I R V C  been much pleased with their work in oftifice. [ acain 

a -  
Rccommrn~lotio~~q. beg to bring them to your notice as  two good, honest, hard- bIessrs. IIo\vartl and fivaos. 

woukinz and clticient Surveyors. I sliall be very indrecl to 
" - 

hear it is possible to sivc them thc promotion which, in my ol) inio~~,  they fairly r~rerit. 

I am llapl,y also to LC able to state that the promotion awartled to Messrs. Atkinson ancl 

Mamer only illcited thcm to w o ~ k  still harder and more z e ; ~ l o u s l ~  than before. 
The prngra111nie for the felt1 season 1866-67, as contailled i n  

Programme of Ihc ensuing my letler No. 2-17 of the 2Hlh .rune, having met with your allprov- 
season. 

all will be adopted as  closely as  poesible- It is as  f o l l o ~ ~ s  :- 

" I3y a rcfercnce to the map sent (and lo whi r l~  all the numbers in this report 
refer) you will perceive that the work which can be done in Buntlelkuntl is a Iong dis- 



XI. 

tance away from the area to be done in Rewall, and as  the completion of tlie Rewah 
work is greatly to be desired, I propose to start all the Assistants on it early in January; 
and to enable me to do this, I will not set them to work on the Bundelkund areas 
(except in plane tables 71 and 74) because they would only have about a month's actual 
~ ~ o r k ,  and the area completed would be bat small and incomplete. 

" I therefore propose to divide tlie work as  below : 
Mr. Be11 on Plane Tables 51, 52, 5 3  Area 
34r. Atkinson do. 26, 30 do. 
Mr. Hamer do. 43, 71 do. 
Mr. Ho\vard do. 1 ,  14, 34 do. 
Mr. Evans do. 32, 74 do. 
Nubbee Bux do. 31, 44 do. 
Prem Raj do. 42, 48 do. 
Abdool Raheem do. 47 do. 

- 
170 square miles. 
406 do. 
371  do. 
21 1 tlo. 
332 do. 
36 1 do. 
300 do. 
180 do. 

or a total of ahout. . . . . .2,331 do. 
and of these Assistants Alessrs. Atkinson, IIamer, and Evans can conlmence work as 
soon as  they arrive on their ground (about the beginning of November) because plane 
tables 26, 32, 71, and 74 are in open ground nor111 of the Soane River, and there is 
no fear of malaria sucli as prevents our wolki~lg south of that river before January. 

" I propose then to march to Rewah direct, and leave the office tent and draftsmen 
there, start Mr. Bell on the survey of the 12ewah city on the large scale called for in 
D. 0. No. 53, dated 12th September 1864. Mr. Bell will instruct Messrs. Ryan and 
\irainwright on this work and make them help him. In  January these two Sub-Assistants 
can proceed, the one to Myhere, the other to Nagode, and make plans of the cities 
Myhere and Nagode, on the completion of wllich they will both proceed to Punnah, 
ant1 make the survey of the city there. 

" Lieutenant Badgley and Mr. Howard can proceed to triangulate up to the longi- 
tude line 80' 0, which they onght to and wor~ld finish by the 15th December, a ~ l d  
then a t  once march down to their ground in tlie Rewah territory. Lieutenant 13adg.ley 
will lay clown the boundary in Abdool Raheem's table NO. 47, having done wllich he 
could finish the Hewah triangulation. 

" Mr. Bell after completing his three small pieces of plane tabling will (as will also 
Lieutenant Badgley aCter con~pleting the triangulation) run traverses throuyl~ the work 
as  directed in a late departmental order. 

"The  Native Surveyors and Draftsmen mill stay at  Rewah, and go on with the maps, 
till it is time for thern to start for their own plane tables. 

" The officer in charge can run lines of traverse through the work and inspect tlie 
different Surveyors at  various times, ant1 i f  possible he might be able to go down to 
Ilmmerkuntak, and make out the report called for hy the Surveyor General in his !etter 
No. 3 of 22nd July 1862. This duty if not done during the ensuing field season must 
be done the season a h .  

" Plane table No. 49, coloured in blue stripes, can be taken up if there is sufficient 
tbme. 

By this programme there will be no douht as to the com1,letion oT the work as- 
signetl, ~rnless severe sickness should ir~capacitate any of the .4ssistants, 1111t even then we 
w o ~ ~ l t l  have a reserve of three A~sistanta aide to plane table in cave of need." 

Where one and all havc endeavo~~retl to do their duty, and have done it in almost 
every instance to my entire satisfaction, it may seem invidious 

!:oncluding Remarks. 
to h r i ~ ~ g  any members of the party morc prominently forward 

to  receive the expression of your satisfaction at  their labours. 

'ro Mes~rs .  Bell and Atkinson, and Native Surveyor Nubbee Bux, for the exertions in 
thr Drawing Department, and to t l ~ e  computers generally my thanks are again due for the 
zeal and energy they have shown in conducting llre currelit dulies of the office, and the 



cordial help they have always afforded me in any manner when called upon to do so 
whilst their gentlemanly conduct a t  all  time^, and their honest work both in the field and i r ~  
office, make it a pleasure (a great pleasure) to be associated with them in the manner I am ; 
and, as  it is probable I shall be obliged by ilk-health to seek change of scene and climate 
before another report is due, I must here record my entire satisfaction and cordial approval 
01' all that Ii;~s been dolie by the Assistants now in this party, and I shall always look back 
will) ~jleasure to the days when we were members of the same Survey Party. 

In co~~clus io~i  I beg to express a hope that you will be pleased with the result of our 
p a r ' s  work ; and should such fortunately be the case, that you will Ict the Assistants know 
tha t  you are satisfied with the result of their labours. 



EXTRACT FROM THE NIRRATIVE REPORT OF LIEUT. R. V. RIDDELL, R. E., IN CHARGE 
No. G TOPOGRAPHICAL SURVEY PARTY, No. 68 A., DATED 1 4 ~ ~  AUGUS'I' 1966. 

At the commencement of the field season (6th October 1865) the party consisted of- 

Lieutenant R. V. Riddell, R. E., in charge. 
Mr. N. A. Belletty, Senior Civil Assistant. 
Mr. H. M. Atkinson, 1st Class Sub-Assistant. 
Mr. J. B. Landeman 3rd ,, 1,  

Mr. C. Low 1 9  P, PI 

Mr. P. Gilhooly ,, ,, 79 

Native Surveyors. 

Nasseer Addin, in the of3ice of the Surveyor General, Calcutta. 

Abdoor Aheem. 

Daliludeen. 

1 Writer, 1 Native Doctor. 

I Tindal, 1 Duffadar, and 8U Signallers, Carriers, &c. 

1 Jemadar and 19 Burkundazes. 

The area triangulated during the previous se:lson was 1,600 square miles, a greater area 
than I could hope would be surveyed in detail, and I was inclined to spread the work over 
a less compact area than would have been desirable in other respects, on account of the 
extremely unhealthy character of the lower ground a t  the commencement and end of the 
season, that each Surveyor might have a portion of his survey, in col~ntry where he c o ~ ~ l d  
work, until driven out by the heavy rains, six weeks later than tvould be safe for his work i l l  

the lower ranges. 

Observations had to Ile taken at  several stations a t  the western extremity of the country 
triangulated in 1864-65, and a few more points determined in that neiglibou~~hood to admit of 
the whole width of the hills being pla~le tublcd as far ..vest as the meridian of 91". east longitude ; 
but the chief part of the triangulation was to be carried out to the east of the !Issam and 
Cherrapoonjee Series of the C,. T. Survey. 

Mr. N. A. Rellety was instructed to select and build stations for a polygonal aeries of' 
principal triangulation, to be extended from Sapedbeneng and Sl~illong cast station (secolldary 
stations of the G. 'I'. S ~ ~ r v e y )  as far as  the meridian of 92'. 30' east longitrldc, also to pole up 
the intervening cor~ntry for minor trial~gulation, and to f i x  signals on the sites of old secondary 
stations of the G. T. S ~ ~ r v e y ,  in the Jowaie and Jynteahpore country. On completing 
this, to proceed ancl comlllete the triirngulation on the west side of the Kossiah t~ills. 
Mr. Uelletty started with a Native Surveyor and as many Classics as could be spared on the 
6th November. 

Mr. II. M. Atkinson started on the 6th November wit11 instructions to keep Native 
Surveyor Dilliludeen with him, until Ile sl~ould be s~~f ic ien t ly  \vcll acquainted wit11 tlre use of 
the plane table to w o ~ k  alone, t l~en to slart I~im at work on the t l~ ree  norllle~n scctior~a of 
plane table 24. Thcn Rlr. Atkinson himself was t o  c o ~ ~ ~ l ~ l r t e  the southern six sections of plane 
table 21, and to carry on the s u r v ~ y  ol plane tal~lc 2fi to tile foot of tile hillq, ~vllich ~vol~ ld  
extend over three section9 orrly ; i f  ~)ossiblc, M a  Atkillson was also to extcntl the survey or 
plane table 32 s ~ ~ u r l ~ ~ v a r d s  to the foot of the I~ills, or over the three northcrn sections of plalle 
table 33. 

The late Mr. J. B. Lantlcman Icrt Cl~crrnpoonjee on thc 6th Noveml~er, ant1 waq instruct- 
ed to break g r o ~ ~ n d  in the nciShbo~~rhootl of Kunklo\v anrl RInopani [I. S., to take np two sec- 
tions on tlre north-east corners of plane t a l ~ k  29, and the easlern six sections of plane tal~le 27. 

Mr. P. Gilhooby to take up tile remainder of thcsc two plane tables, 27 and 29. 



Mr. C .  Low to complete the survey of plane table, 30, of which Ile had finished about 45 
square miles in  he seasoli 1861-65. 

I remained tvitll Mr.  Gilhooly for 9 or 10 d a y ,  going out with him daily, a t  the end of 
which period he seemed able to work iudependently. I left him on the 24th November. 

After leaving Mr. Gilhooly I pl.oceedrd to Sal~edbencng to extend a minor secondary 
triangulation to the north, and east, f1.on-t Sapedben~ng ,  Umter, 'I'epkilabarna, and Myang, 
(stations on the east  flallk of  the G.T. Survey Series). By  tlie 1st of February, 10stations had 
been selected, and poles fixed, over an  area o f  600 square miles. And by the 10th of March 
the triangulation of the same with a 7-inch tlleodolite had been completed. Nearly the 
whole of this area is covered with clel~se jungle, ant1 t l ~ o u g l ~  it has a fair allowance of ~ )a ths ,  
the rate of progress of selecting the stations and fixing poles was necessarily slow. From 
the 10th of M;rrcl~ to 111e l5tl1 April I was engaged observing a t  7 princil~al stations selected 
by Mr. Belletty, and co l l~p le~ ing  t l ~ e  tl.iang111atioa of a l ~ o u t  270 square miles of country. I was 
delayed, on an  average, four days  a t  each station, longer than the lime necessary for observa- 
tions; being unxble to pitch the observatory tent, on account of the strength of the  wind. 

B y  the 1st of February Mr. Belletty had returned to Sliillong, having selected and pre- 
pared for observations 10 principal stations and two secondary ones, and poled u p  an  area of a 
little over 1,OOU square miles, extending to the meridian of 92.45 east longitude, and between 
the  parallels of '75.20 and 25.45 north latitudes. This was far t l~er  east than I had required, but  
for six \\reeks nearly MI.. Belletty had not received any of my letters which contained answers 
to his reporls and q~~es t ions .  H a d  Mr. Relletty received these, Ile would have started for the  
completion of tlie triangulation (commenced the previous season on thc western side of the 
G .  T. Survey Series) by the end of December, and would have had suficient time lo fix in care- 
fully selected points for poles over the porlion of tlie country unsurveyed on the borders of the 
Garrow country. As matters have turned out, there will be a scarcity ofpoints to guide the 
plane tablers over a strip of about 5 miles in width, extending nearly across the llills on that 
side. Mr. Relletty returned from this work about the midtlle of April, and proceeded to test 
the work executed by blr .  13. hl.  Atkinson. 

The  total area triangulated by Mr. Belletty and myself amounts to 1,370 square miles 
during the past field season, and  es teuds  the previous ~ v o r k  a s  far west as the meridian of 91 
east longitude, and east  to 92-15 east longitude, across the wl~ole  width of the hills, with the 
exception of a small slrip a t  the south-cast corner of the area. 'I'lle triangulation oli the whole 
is not so good a s  might have been espected from ~ l r e  instruments usctl, and \ \hat is generally 
produced ill other p;rl.ties ; but ill connection \tfil[i tI1i.j I must point out that,  both in this last field 
season and in the previolls one, tlic observ;ltions were not commenced till the 111ont11 of Rlarcli, 
by which time strong gales hat1 sct in, and it was fount1 uttcrly useless to attempt to wait for a 
cloiet day before co~nlnencing observarions ; the observer woultl have been detained a t  one sta- 
tion until obliged to seek sllelter fro111 the rnir~s. 

On Inally occasions 1 have noticed thc cross level of  t l ~ c  I-1-inch theodolite throlvn 50 or  
60 divisions (of the attarlrctl scale) olf t l ~ e  levcl by a sudden gust of wind. This part of the 
t r ianKulat io~~ I sliall in future entleavour to carry out a t  t l ~ c  cornmencelllent of the field seasoil, 
but 11itllel.to the minor triangulation, even if of the 111ost iufcrior ortlcr i~llo\sed, has been of the 
utmost importance to furnish work 1Or the 1)1:11ne tablers, and the two brs t  months' of tile year 
have bee11 tlevotetl to c a r r y i ~ ~ g  on the \so~.k  in tile more unhealllly tracts of the coulltry. 

Tlle total arc:) t o p o ~ ~ ~ : ~ p h i c a l l y  surt7cyc.t1 nlnount.; lo l,l(iO S ~ I I : I I T  miles, wllicll, wit11 the 
exception of 90 sqllarc miles survevetl by Nalivc Sl~rveyor  Daliludecti, has been successfully 
completed. 'l'lint sllrveyetl by the Native S111,vcyor \\,ill have to be revised, the cllaracter of the 
ground not being correctly sllown, t l l o ~ ~ g l l  1l1c positior~ ol'large strcanls, roads, : I I I ~   villa;^^, were 
all ucct~rately cletined. 

Mr. H. M. Atkinaon colnplct,ctl 370 square milrs, a11 tllr \vorli espected of 11in1, except 
about 3 0  square n~ilcs,  which werc oLligec1 to be left u n f  nisllcd Iiy the setting in 01' the rains 
ant1 t11~ sickness of his party. J I i s  work mas examined by RIr. I3elletty after his rctrlrn from the 

triangnlntion ; a t  tllc cnd of April, Mr. Belletty marched nearly 
M r .  Atkinson. 

two-thirds acroys 1\11.. Attinson's table, visiting three or lilur 
~)rom~incnt ~~cakks, from wllicll he l~at l  n good view of the ground, testi l~g the worb as 11e 



proceeded, and pronounced the work correct a s  far a s  Ile had seen it. Mr. Atkinson's services, 
which I have brought to your notice on a late occasion, have already been favorably 
recognised. 

The  work of the late Mr. Landeman mas only partially inspected by  me early in March. 
I' had intended to visit another portion of this work a t  a latcr periotl, when 1 believed the whole 

would have been coml)letell, but  the unfortunate death of this 
Mr. Lnn~lemnn. 

Officer, leaving the portion of'count,ry untinisl~ed which I wished 
to inspect, rendered the plan usel(,ss, a s  the work \\.ill have to Ile examined when completed 
during the field season of IHliG-67. The la t e  hlr .  Landeman reported to me in January that he 
anticipated being able  to finis11 some of the nsork n~11ic.h had been told off to Mr. Gilhooly i r ~  
addition to his own, and in n l i ~ r c l ~  his progress \=:arranted the statement, the out-turn of  work 
for the time was good, viz. 220 square miles from t l ~ e  middle of lUoven~ber to the middle of 
March, executed in excessively difficult country, allnost en t i~e ly  covered with dense jungle. 

At the  end of April I marched across the whole width of Mr. Low's table, keeping the  
line of the main ~ i d g e  in that  locality (from which, for about ten miles, I coulcl overlook the 
country to the north, to beyond the limits of Mr. Lon ' s  work, and to the south to  within 
two miles) fixing the  able a t  irlterval5; I intersected all the mail1 features, turns, and junctions 

M r .  Low. of streams, and n1y p f ~ s i t i o ~ ~  mas so  hiLh above the ground I 
was e x a m i ~ ~ i n g  that I could not  have had Lettcr means of test- 

ing generally the accuracv of the wol k ,  shm t of g o i ~ ~ g  over I he the whole work myself. One 
portion was so inaccurate that I was obliged to rej~,ct  it. ' ro re-survey this, occupied Mr. 
Low from a fortnight to three weeks, a l ~ t l  evel~t t~al ly  I was obliged to recall him to quarters 
before the coml,letinn o f h i s  work, a s  he and his l~a r ty ,  t houg l~  in he.1lthy Iracfs,\\,ere beginning 
to s u f r r   fro^^^ fever, and could not get  throa?h the remaininq pol tion under ;I fortnight, which 
n ~ i g l ~ t  have spread rlvei. five or six weeks. Mr. Low comi~le ted 2jO square miles. 

After examining hlr. Low's work, I p ~ ~ r s u e t l  111c same course \vitli M r  Gilhooly's, enter- 

Mr Gilhooly. 
ing the grountl from the e a s t ;  I exanlined the country to the 
l<ollongrock (;I noted 11ro111inent feature in this part of the 

country, and situated very nearly in  the centre of MI.. Gilhooly's work), from the top of 
which I obtained a con~ple te  view of the  c o t ~ l ~ t r y  surveyed by Mr. G i l h ~ ~ o l y  ; from this 
point I went to the  sout l~ ,  nnd will1 tllc excep~ ion  of one or two mistakes, \vhich might have 
arisen while inking in a nnt very clearly defined day's work, found thc  work correct. From 
this I returncat1 to  recess quarters on the 30th  April. A t  the be!;inniny of April, Mr. 
Gilhooly had finished this  orti ti on of his work, and took u p  a portion of what ren~ained 
uneurveyed of Mr .  Low's shnrc, of  which he  c o l ~ ~ ~ l e t e d  aboat  46 sqllare miles by the end 
of the month, when a slight attack of  fever, which he  c o ~ ~ l d  not s ! ~ a k e  off, incapacitated l~irn for 
work in the  field, and the rains setting ill neccssitatcd my recalling him. M r .  Gill~ooly com- 

pleted 220 square miles. 

T h e  field season lasted on  an average six months. ' rhe months of March an0 April were 

accompanied by gales of Ion-er duration ant1 grvatcr v i ~ ~ l e n c e  than usual, accol. t l in~ to many 
of the inhabitants. During these galee survey work is greatly drlayetl, for i t  is allnost 
impossible to set  up a plane tal)le, or  to hold up  an umbrclli~, I r  >everal dngs in succession; 
even small tents pitched In coml,aratively shelteretl spots must be watched carefully, alld :Ire 
often 1,lown down or split illto s l~~ec l s .  

By  the middle of April the Native e s t ab l i shme~~t ,  wilh t l ~ e  cxcrption of  those with the 
plane tablers, were sent into quarters. By the 21st trf May thc \ \hole party had re~urncd to 

Cherrapoonjee, where olhce l ~ a d  been opened on 1st M a y  for such or  the party a s  Ilad arriveti 
ill quarters. 

'l'lle country triangulatetl d u r i n ~  the past field srason, O I I  the cast of the Assam and 
Cherrapoonjre series, lies for t l ~ c  n~rbst part in the Kossiall States of thc I~ills. 

'The northern stril) on  thc low 'I'erai, extending onme fifteen n~i lcs  from t l ~ e  rise from the 
plains, is considered to be under thc juristliciion of  t l ~ e  Knrnrrrp Dist~.ict ,  of wliich Gowhntty is 
the chief civil station ; this portion iu inl~al~itecl I,y adis t inct  c l , ~ s s  of lwople often calletl " Mee- 
kirs," in f ea~ures  more similar to the ILossiahs thitn to the Aesnh~ese,  having a Illnguagc or their 
own, but  speaking and understanding ;t little of the Iilnguagc of Loth people ; they rirc slight and 



small, and of a peculiar snllow sickly-looking hue, more industrious, and of more temperate 
habits than the Kossiahs. 

O n  the west of the G .  'I'. Series, the country is supposed to be part in the Kossiah Hills 
District, gradually verging into the Garrow territory; there does not appear to be any definite 
boundary between these lands ; tlie Raja of one of the larger Kossiah States (Nongstain) claims 
power over, and levies taxes from a number of villages (called Garrows) beyond tlie supposed 
limits of liis State. 

As a general rule all the country up to an elevation of nearly 3,000 feet, is covered with 
dense jungle, chiefly bamboo, but in the large valleys, and extending some way up the slopes 
of the  hills, a large variety of forest timber is found, most of which is used extensively for tin>- 
ber structures, whether bridges or buildings, along the main roads. 

Tlie col~ntry topogralihically surveyed, with the exceljtion of part of the late Mr. 1,ande- 
man's share, is all in the Kossiah States, extending on the west to very nearly the limit of the 
co~nparatively bare country, even a t  tlie water-shed between the plains of Bengal and Assam. 
'I'he Surveyors w ~ t h  small parties are in consttlnt difficulties with regard to  ~ u p ~ l i ~ s ,  and 
generally receive very little assistance from the villagers in their ground. Even on the borders 
~f tlie district of Sylhet, the Magisterial Perwanalis are sometinies not treated with the slightest 
respect, inrormi~tion is procured with difficulty, and often seems untrustworthy, one or two 
villages on the boundary, between the work of two Surveyors, though identically placed by 
both, having been called by different names. 

The  principal rivers met with this last year are- 

Tlre CT,siirn, rising half way between Dingl~ei hill station, and Laidera H. S., follows 
a southerly direction for 3 or 4 miles, then turns to the north-east, and holds a tolerably even 
course in that direction for the next 8 or 10 miles from the turn ; the slopes of tlie hills rise 
abruptly from the river, the feeders falling a t  several points over precipices, and here and there 
forming water-falls of from 300 to  400 feet in height. This portion of its course is excessively 
wild and rugged. The Un~iiim passes Sapedbeneng Hill station about 2 miles to the south, 
a t  nearly [he same distance north of Maoclia~~ain I%. S., and then onwards in the same 
north-ea~terly direction beyond* tlie limits of this year's observations. At  the foot of the 
Dingliei hlountaio, on the soutl~-east side, the stream in the cold weather is about 100 feet 
wide ; here it  is crossed by a limber-bridge. 

The Diyroo, rising about a mile to the nortli of Sapedbeneng, follows a westerly course 
for about twelve miles through gerltly u ~ l d ~ ~ l a t i n g  hills, Rweeps rnund to tlie north, and emerges 
from the hills about 9 miles east of Gowl~:lttg, rul~ning in a north-easterly direction. At  Borne 
Haut,  w h e ~ e  this river leaves the I~illc, and for a few miles above, it was navigable for small 
canoes, even as late as t l ~ e  n ~ o ~ ~ t l i  of' February. 'I'he width here is about 250 teet. 

TIM Molten, risinz on the east sitle ol' this Sl~illong Hill, very quickly cuts a deep course 
for itself, the sides of its slopes Ixing very rugged and precipitous. 'I'liis runs 06 toward8 
Assam, and I think, joins the Umidm before that river leaves the hills. 

T/w Manyat, rises close to the Moken, about two miles nearer the south, flows parallel to 
the lest,.nained river for Lwo or three rl~iles, and then turns s l ~ a r p  to the south passing a t  the 
eest foot of the spur on whicl~ Nong,jirong H. S. is situated, about 1,400 feet below the sta- 
tion. 'The road l ~ s ~ ~ a l l y  Followed from Jowai to Cherrapoonjee, crosses the Mangat just below 
~ h ~ j i r o r ~ ~ ,  and in the rains is frequently in~passable. 

A road ir being opcnetl from Gotvl~atty to Shillong which follows, wit11 little deviation, a 

line direct,ly south of Gowl~at ty  as  far as  near M offlong. The  gradient of t l ~ i s  road is supposed 
never to exceed four i l l  one 111111dred to be suitable for cart tralfic. Tlie road is eventually to be 
carried across the hills to Syllict or Sonamgang; it is already partially open, but little used, 
great morta1it.y having occurred amongst the coolies employed in the construc~ion, and thel-e 
being no villages of nny conreqllence near the line taken for 4 or 5 marches after entering the 
hills from Gowht~tty. The nearest route from Shillong to Gowhatty is by a road, half bridle- 
path, half foot-path, running directly north from Sllillong until i t  meets the Digroo a t  Borne, 
9 miles so~~t l i - eas t  of Gowllatty. 'I'his road runs through a locality more tl~ickly populated than 
that selectctl for the large road, t l~ough only (3) three villages are actually on the road from the 
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foot of the hills to within a short march of Sllillong. - ~ t ~ e s e  two roads run through the country 
triangulated by me in February, and are crossed by several village tracks. 

A few of the Garrow people may often beseen in the village of Nongstain on a bazar day. 
Cotton forms the chief medium of this traffic which is bartered by the Garrorvs for iron imple- 
ments made by the I<ossiahs, and cloth imported by them from the bazars a t  the foot of the 
hill?. At Nongstain, though it is the princiltal village of a large Kossiah State, the inhabitants 
generally scarcely understand the people of Cherrspoonjee. 

The country laid out for triangulation by Mr. Belletty (as yet not triangulated) lies chiefly 
in the .lynteah territory, under British jurisdiction, a :mall portion, though in the hills, is 
supposed to be included in the Nowgong district. 

'The recess duties are being carried on steadily. 

10 Principal triangles. 

15 1st class secondary. 

25 2nd class do. 

. I 8  Computatio~is of principal latitude and longitude. 

-15 Do. secondary do. do. have been completed. 

Two l~orizontal angle books and two vertical angle books have been examined and copied, 
and more than half of the coniputations of the previous two years have beeti arranged and 
copied in duplicate for submission in the shape of :L General Report. Over 200 co~nputations 
of minor secondary triangles remain yet to be done, and about the same number of computa- 
tions of heights. 'These I hope to have coml)leted before the end of October. 

Mr. A. G. Wyatt,  2nd Class Sub-Assistant, joined on the 1st of this month, and Lieut  
31. '1'. Sale, R.E., I expect by the middle of the month ; the number of hands for computing 
will then be nearly double the present strength. 

The original plane table sheets have all been finished up ; two sheets or the fair map, or 
an average of two plane tables each, have been prqjected and pentagraphed ; streams, namcs 
of stations, villages, &c., inked in, and, as h r  as  tlie original will admit of, will be finished, I 
anticipate, by the end of the recess. 

The ofice cliart of triangulation has been checked ant1 reduced to 21 scale of 4 miles = 

I inch, and will be submitted with the General Report.  

The healtll nnd eAiciency of tlie party as regards the Sative establislln~ent was hetter than 
in the previous year;  the perce~itage of sick did not amount to one-third OF what prevailed in 
the former year, but amongst the E~iropcsn portion, on the wliolc, there was ralher more sick- 
ness, anrl one death. T l ~ e  ground plane tabled had a far greater proportion of unhealthy 
localities. 

I would recommend that the whole of the Garrow territory, when it be taken up, be srrr- 
vcyed on half t l ~ c  present scale, or on the scale of 2 miles = I-ir~cll ; the rate of ~)rogrcss wool(1 
jxobably be greater. What  the difference in rate of progress woul? be 1 cannot say, as I have 
never worked myself on the scale I suggest, but I think a fewer number of points w o ~ ~ l d  be 
required to be fixed trigonometrically, and the plane tabler woultl still have n greater number 
of points (some of them very conspicuous) on liis boartl ; at  present in tlie jungly tracts, thc 

tablers cannot work up to the scale. The Cfarrom territory is descril)ctl as entirely 

covered with jungle, and from the apl)earallce of the country on its eastern side I can believc 
the description to be tolerably correct, and it is with accuracy Jescribetl as exccetlingly (In- 
healthy, about eqllivalcnt to the worst portions of the remainder of the range. A sl~ort  ficl~l 
season must, tliererore, be c~ntici~~atad while the party is engagetl in that direction. 'The wl~ole 
country west of the meridian of 910 cast lo~~gi tude  which will be containcd in one degree sheet 
of 60 minutes + 60 minutes, is Garrow territory. 

Tlie average discrcpancy betwecn the values obtained for common sides, in principal 
triangles, is, on the extension from the west flank of the C;. T.  Series, 5 inches per mile, on that 
frank the east 1.9 inches per mile ; mean 3.4 inches per mile. In the 1st class secontlary 



triangulation wit11 I-1-ilich anti 12-inch theodolite, 51.16 i ~ ~ c h e s  per mile, 2nd class seco~~t l a ly  
with 7-inch theodolite, 6.9 inches. T l ~ e  rninor secontlary trian;.uIation has not yet bee11 
computed, the error will be entered in Statement A .  

My intended ~)rogrnrnrne for the e~lsnirig field season is to leave the triangulation to Mr. 
Relletty a l o ~ ~ e  ; the princil~al stations a t  which observations ;Ire recIltired are nl~,ratlv selected, 
and the platrorms built. A fail- ~ ~ r o p o r t i o ~ ~  of marks for the p l . i ~ ~ e  t;ll,ler have Ixen erectcbtl ; the 
secondary t r i a ~ ~ g ~ ~ l a t i o n  to be estentled it' possible nr far east as tlic rueritlian !-)'2.:jV rnst 
longitl~tle, by the middle ot' March. After that datc 1 do not purpose c.arr,vi~~g on  nnv 
triangulatiol~, a s  the,  weather has l i ~ t l ~ e r t o  proved 111ost ~ ~ n f a v o ~ r r a l ~ l e  l i ~ r  sucll operi~tior~e, ;~lLrr 
that dale  I prollose t t ~  accorllpally the r e r n a i ~ ~ d e ~  of the party, a11tl :~ssist a ~ ~ d  y~~l)el.intrllll l ~ r -  
sonally the 11la11e tablirlg ope ra t io~~s ,  and endeavour tc~ ellsure the tletail survey ol' t l~r .  whole 
width of the hills a s  far west as Y l cast longitudr. 111 a portir111 of'tllis gro1111c1 I ex1)ec.t t o  l l i t ~ r  

to fix some more points for the plane tal~lers. As t l ~ e  grour~d to be surveyetl \\.it11 tlre excrlltior~ 
of the small piece left unfinisl~ed by Ivlr. Atltinsor~ is all co~npact ,  I I~opcb t l ~ a t ,  sl~olllrl arry 
difficulty oc.cur to any of the Ass i s t a~~ t s ,  I sl~oultl speedily be able to rrnlier 11i1ri  i~.-si.stallcr. 
Mr. 13elletty o u g l ~ t  to be able to complete a11ij)le triangulation to er~surr  plenty o I ' ~ r o u ~ l c l  ready 
Ibr the season, ISG-68 .  



EXTR:lCT FROM T H E  NARRATIVE REPORT OF LIEUTENANT QEORGE STRAHBN, R .  E.. IN 
CIIARGE No. i TOPOGRAPHICAL SURVEY PARTY, DATED 3 0 ~ ~  SEPTEMBER 1966. 

The past fieltl season, siz., that of 1865-66, of nh ic l~  1 now have the honour to forward 
you t l ~ r  Karrative Report, is the first ill which No. 7 party has bee11 conlpletelv and finally 
separnted from No. 1, from wllich it  emanated, and it will be as well if, before tiescribing the 
operations of the season, 1 state briefly the arrangements which were madc for its sepa~atior~, 
and the data on which its work is b:~sed. 

, . I 11e n~lcle~ls  of this party was Iormed so far back as 1863, a t  the suggestion of Colonel 
D.  G .  Robinson, then in charge of KO. 1 party, by the appointment of several extra European 
Assistants a ~ l d  Native Surveyors, who were to be trained under his superintendence until So. 
7 party should be stlong enough to undertake independent work. I had the honour of being 
appointed to the charge of No. 7 parly by G. G. 0. Military Department, Simla, 23rd August 
IHLi4, No. 691, since which time I have, in conjunction with Captain Melville, been equipling, 
instructing, ant1 organizing the party for future operations. 

'Towards the close of last recess the party was fit to comnlence independent work, and 
my repurt will, therefore, commence ltom 1st of October 1865, the date on which I took the 
held last season. The line of demarcation between the two parties was fixed at  the meridian 
of 76 in your letter No. 203 J ,  of 28th June, the Rajpootana party being to the west and the 
Gwalior party to the east of that line ; in additloll to which No. 7 party 1111dertook that part 
of Ulwar and other Native States which lie north of Lat. 28O, and between the meridians 
of 76 and 77. The R.ahoon Series of the Ci. T. Survey runs down the meridian of 76, and 
on this series the whole triangulation of the work hitherto done by No. 7 party is based. 
We also have had the advantage of having the Goorhagurh G. 'r. Series on the meridian of 
7j0, and I proposed to connect these two series by principal ones of my own with the great- 
est care and the best illstruments available, so as  to divide this strip of country, lo  in breadth, 
into portions each embracing one square degree, and b o ~ ~ n d e d  by t11e most reliable t r ia~~gula-  
tion. The two first of these connec t i~~g  series were comnlenced in the field season of 1864.65, 
and were fully described in the report of that year's work. One of these Ilas been now 
completed, and FI full account of it will be lbund below. 

Sufficient triangulation had been completed during the season of 1864-65 to enable me 
to set my plane table Surveyors to work alone, i ~ n d  in fact it 1,roved sufficient to occupy them 
to the end of the season. The computatior~s are so arranged that they are quite independ- 
ent of those of No. 1 party, being in no way b a ~ e d  upon or referable to tltem, but only to 
the Rahoon C; .  '1'. Series, as  it  appeared to me to be advisable that they should henceforth 
be as  totally independent of one another as any other two ~xlrties. I do not wish it to be 
supposed, however, that I have not ~va i led  myself of any useful points laid down by No. I 
which are outside my boundary, on the contrary I have procured a list of the latitudes and 
longitudes of all sucll, and they ltave proved most usefill. 

The etrength of the party on leaving Dellra was as follows :- 

Lieutenant G. Stmhan, R.E., in charge, Mr. 1st Civil Assistant J .  F. Baneus, Messrs. 3rd 
Class Sub-Assista~lts tIussey, Todd, 'Tapsell, Kitchen, Kirk, Stotesbury, ant1 Native Surveyors 
Kalkapershad, H u r  Lall Sing, Horbuns, and Mahomed Ali ; and the progralllmc I proposed 
wasas  follows:-I intended myself to start all the Sub-Assistants a t  their respective plane 
tables, instructing the younger ones, and satisfying myselT that the older ones had not forgotten 
their ,vork, and then leaving them under Mr. Barless, who had a plane table sectiorr allotted 
to him near t l~em, to I,rocced to Jeypoor, taking Messrs. Kirk and Kitchen with Ine to 
triangulate the city, and arrange for the large scale plan of i t ,  and on the completior~ of this to 

fiuish the pri~lcipal series joining h e  Ilahoon and Goal-hagurh Serics allutled to above, and 
extel ld  the triangulation in other directions. Mr. Baness, on completion of his first table, was 

to join rrly camp, receive instructions in triangulation, a ~ l d  tlren commence work 011 his 
own accou11t wit11 a 7-inch theodolite. This 1)rogramnle was carried out, with the exception 
of the work allotted to Llr. Kirk, for on reaching Jeypour I found that the detailed survey 



of the city could be  efficiently carried on by olle Sub-Assisl.dnt, I therefore sent hlr .  Kirk to 
take up a section to the west of .Jeypoo? I)etaeen lilt. 2 0 ~ 5  and l o 1 1 2  1- 

27- u 1 4  -4,. 

The  camp left head-quarters a t  Dehra on Octobcr Ist, and tbe rvl~ole party a s s e ~ ~ ~ b l e d  
a t  Dellii on  the 16th idem. A sharp attack of illneqs prevented niy l e a v i ~ ~ g  i t  before the  
21st, the  intervening five days  bcing employed in projecting tables. Five clays' march brought 
us to tlie frontier of Ulwar, where t l ~ e  g r n ~ ~ n d  a.llottetl to J l r .  'l'odcl lay;  this being his 3rd 
season I thought i t  unnecessary to stop more than one day with him to start his plane table 
and to refresh his memory. O n  the I I th day, Nuvember l s t ,  h1essl.s. I3aness and Stotesbury 
were detached, the latter to I)e snperintended by Mr. 131111ess until lie could be trusted to 
produce accurate work, 11is plane table of tlie previons year nut having proved sutisfactory. 

O n  the 16th day, November 6tl1, hlessrs. 'rapsell anrl l i ~ ~ s s e y  were detached. I remained 
one day \\,it11 the former to s;:tisf,y myse!f that he was thoror~ghly conversant wit11 t l ~ e  ar t  
of plane tal~ling, a r ~ d  then taking Rlessrs. ICitchen and Kirk with me, marched straight to 

Jeypoor,  \vhicl~ was reacl~ed on the 19th day f1.on1 Dcllli, viz., on 8tl1 Noven~ber.  A f ~ e r  a n  
interview with Captain Reynon, the Political Agent of .leypoor, I commenced t l ~ e  re- 
connaisance and triangulation of the citv, preparatory to thc eurvey of i t  on a scale of 500 
feet to I .inell. T h e  observing and the greater [)art of tlie computations were sl~fficiently 
advanced in a forlnigl~t to commence a clelailcd sllrvey, a portinn of wliicl~ 1 did bcfore Mr .  
Kitclien, a s  surveying on this large scale must he an  excellent lesson for him in plane tabling 
on  tlic 1 inch scale. 'I'he plan co~nprises 8 p l a ~ ~ e  table sections, each 1' of latitude + 
2' of longitude. Two of these I con~ l~ le t ed  myself as a sort  of pattern of what I wished 
done, and then left Mr. Kitchen to complete it. Nearly one month passed in Jeypoor, 
much delay being occasioned by  the necessity of s e n d i ~ ~ g  word to the authorities every 
evening of exactly the very spot?i wliich we wished to visit the next day  on the surrounding 
hills and f o r t s  W h e n  this regulation was complied with, we experienced very little dit- 
ficulty in g a i ~ ~ i n g  admittance every where. Such is the jealousy, however, of the Rajpoots 
that  the first day on wllich I approached one of their fnrts in Jeypoor, without having taken 
the precaution of  having all a ~ l t l ~ o ~ . i z e d  oficial wit11 me, they threatened to  fire on us unless 
we immetliately withdrew, though they knew well a t  the time that our survey was sanction- 
ed, and even encouraged, by the Mahara.jn I~imself. 'I'his, I~owever, was the o ~ ~ l y  case in 
which we rcceived any i l ~ s ~ ~ l t s  or annoyance. I believe that  the practice of giving notice 
one day before hand where we intend IO go, is instituted to enal~le  the killadars to  conceal 
their artillery, for I l ~ a v e  several t i~nes  noticed from outside the forts ol?jects wliicli I believed 
to be guns, ant1 which, when I was admitted inside, had disappeared. 

- 
differs slisl~lly ill o t l~e r  parts, but not sr~fficiently so  to nierit special mention. The city is 

1 3 1 s  

The  city of dcypoor was built in the reign of Jeysingh, or rather i t  was removed from its 
former site a t  Arnl)air to where it at  present stands. I t  is  said to have been designed by an  
Italian, and contrasts most favorably wit11 all other Indian cities 1 have visited. 'I'l~e blocks 
of houses are all laid out in rectangles, and the city is traversed by four 11rain streets a t  r ight 
angles to one another and leading to four principal gates. These main streets are about 50 
yards broatl, and pavcd a t  the side a s  in English cities for the convenience of foot passengers. 
This plan is apl)a~,ently not apl~rovcd of for the foot passcllgers, for the most part use the central 
roadway in company with the vel~icles, a s  they find the pavement too hot for their bare feet. 
T h e  city is e n c l o s ~ d  by a high and nlassive wall, on which circular towers or bastions of 
masonry are built at  regular intervals. 
T h e  section of the city wall is ~ h o w n  in 
the  ac,:o~nl,an,yi~~g skc tc l~  ; t l~ongh  not 
quite r ~ ~ ~ i f o ~ . ~ u  a11 ronnd, the greater part 
is  built in 111is Corm. I t  is picrccd for 

,y -; (?P??/;: 
7- 

,- - 

two sets of loopl~oles a s  shown in the ' 
elevation, about four feet apart. I t  is 
in good order, n l~nost  in i ts  entire 

! ci rcurnfe~,e~~cc,  ant1 is soliclly built of - - . 4 . 
blocks of stone cmbetlded in mortar. 
The bastions o r  towers ore built inside 
and outsitlc the wall, altcrnatcly, the 
outer oncs rise from 4 to 3 feet above the wall, the inner ones sornet l i in~ Icss. The 6ection 

?! 
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surrounded on three sides by steep and rocky, but not high, hills, on the most prominent 
points of w l ~ i c l ~  are situated six forts, there being also a seventh fort on the side towards the 
plain. T l~ese  forts derive what strength they have from their position only, the masonry of them 
being of a very small section and illdifferent quality, the fort of Ambair excepted, to which I 
could not succeed in obtaining admittance; this fort from outside appears to be of very 
massive constructi~ln. There are two lakes in the amphitheatre of hills surrounding the city, 
one within the palace gardens, and the other at  the'north entl of i t ;  this latter is nearly 3 
miles in circu~nference.and abountls with alligators, which are esteemed sacred, and worshipped 
by the inhabitants. 'rhe lakz appears to be entirely artificial, and is formed by damming up a 
water-course with a very massive masonry di~rn between 30 and 40 feet high ; .its picturesque 
effect is much increaced hy a palace whicl~ rises from beneath its waters, the fountlations being 
uicl a t  the bottom of the lake, and no island of any sort i~pparant. 'l'owards the northern side a 
force \roulcl have great dificulty in approaching the city, t h ~  only practicable road being through 
a gorge in the hills which is very strongly fortified ; on the southern sicle, on the cont~.,ary, 
there is nothing but thc rvretcired little fort of Hntroi to prevent an army from marching up to 
the very walls. I had several interviews with the Maharaja, as I considered that an explana- 
tion of the uses of an accurate plan of his cily anil territory in person would do more towards 
securing his co-operati011 than any a m o ~ ~ n t  of writing.. I-Ie took great interest in theodolites 
and other intruments I showed him, and expressed himself as much pleased with the progress 
of the survey. In  all my communications wit11 him I was greatly assisted by Captain Beynon, 
the Political Agent, to whom my best thanks are due for his hearty co-operation. The popula- 
tion of t l ~ e  city is estimated at  90,000, of which less Llian 10,000 are Mahomeda~~s .  There 
are no arts or mannt'dctures carried on there calling for spx ia l  mention, except perhaps 
the beat~tifi~lly carved nrarble ornaments procurable there. Sanganeer, a large city a few 
miles to t l ~ e  south-{vest, is celebrated for its milnufa:tures of paper and clot l~.  

The survey of the city was co~~clucted on the same principles as the one-incl~ survey, the 
plane table being employed throughout, with the exceptior~ of a few streets nncl lanes in   he 
c ~ t y ,  where the use of the chain became indispensable. The latiludes a ~ ~ d  longitudes of many 
of the more conspicuous temples, houses, kc., have been computed, ancl have been sent in with 
the other cornputatior~s. 

On leaving .Jeypoor I inspected $11.. I-Iusaey's and Mr. Kirk's plane ti~bles, and f o ~ ~ n d  
them accurate, and lhen proceeded to extend the triangulation to tlle north-west of Jeypoor. 
During the first week in January a severe attack of illness obligetl rile to proceed to Hissar, 
the nearest slation f.;r meclical :ttlvice, leaving the fieltl operations in charge of hlr. Raness. 
The meclicnl o a c e r  tlrcre strongly cautioned me a+nin*t leaving in less than a fortnight; I 
thererore apl)lietl for this period of sick leave, whicll was granted nu,. 

(JII returning to work I inspected Mr. Todd's ivork, which I found so satislhctory, and 
sh(:win= such a ~narketl in1;)rovcment on hi., work of previous years, that 1 waq i n d ~ ~ c e d  to re- 
comme~~t l  him at once for promotion, which was g r n ~ ~ t e d ,  I). C). No. *:?, dated 4th June 

1H66. Mr. Baness joined mc aboi~ t  t l~ i s  t i ~ n e  for, instruction in tri;lngul;ltion, and having 
remained wit11 nle for ahout 10 days, appcaretl suRicient1,y versetl in the use of the theodolite 
to be trustetl alone ; I therefore tletacherl h i n ~  to f i l l  np p l ) i  in the n~nin tria~~gnlation, will1 
points for the (letail Surveyors, and I~roceetled ~nyself to c l , ~ ~ ~ l ~ l c t c  the co~~ncct ing series betweell 
the [{alloo~~ and (;c~orlingurll (3 .  'I'. Series alluded to i l l  paragraph 3. 

., Illis series consists of a q~~ad\.ilateral,  11ex:l~o11 ant1 pc~ltagon ; all tl,c signnls with thc 
exception of those at  IInmnth were luminous, the i~~strurnrnt  inva~,inl)ly isolntetl, and every 
care take11 to ensure as ninch accr1rnc.y as c o ~ ~ l t l  be ol)tainc(l will1 the i ~ l s l r ~ ~ m e ~ ~ t  I I R ~ C I ,  viz., a 
I4-illcll theodolite, withnnt. sncrificin:: more time tl~:ln t.llc ol),jcc:t in view scr~n~:tl {vorth. ' ~ I I P  
ar~;les ncrc mcaq~~rcltl on zero; T;;ii, ,I!;;5- r';:i <!;; . 'I'hc scrics htnrtk fro~n I);)!;e Jilo t o  Iiheln:~ 
of the Ttahoon Scries, :~rrtl inills on to the I~asc .\Iirnfl;lsa, I',l~o~)rnl,:~ or r l~c f ; o o ~ ~ l ~ n g i ~ ~ ~ l ~  Scrirs, 
ant1 tile r c s ~ ~ l r s  arc IjrieHy as  follui\'s :- 



By Rajpootana Miradass S. 27.35.59.53 i4.5G-11*15 192 36.1 5.0 
Survey. 

1324.2 I I3Loomba S. 1 27.46.41.84 1 iil.58-52.42 1 12.36.29.8 1 1262.3 
Miradass to Dl~oomba Log. ft. = 4.82251398 Feet = 66161.45. 

Hcnce the discrepancy of Rajpootana Survey with G. T. Survey is- 
............ A t  Rliradass -0".14 1 + Oe.25 
............ A t  U h o o ~ n b a  I -OLId 1 + OU.16 

Linear discrepancy in feet=-2.34 feet. 

T h e  corn[~ulations of this series were performed rvitl~out any lsegard being llad to weights 
of angles, these being all assumed equal, nor was the method of minimum squares en~ployed 

for computing the  corrections to the various angles. One-third of the sl>]lerical excess was 
subtracted from each angle, and then the triangles were treated a s  plane ones, and a h  arit l~metic 
mean of tlie values of the side ofcontintlalion of each [~olygon \\!as taken as the base for the next. 
Two of the  rays in the pentagon are grazing rays, and gave much trouble in observing ; in one 
instance a t rencl~ had to be cut  in the sand to allorv the heliotrope to be seen a t  all. No 
attempt I ~ a s  I ~ e e n  made this year to reconcile or disperse the errors shown in t l ~ e  tabular 
statement above, tlie whole triangulation up to the present time being based on the  H a l ~ o o ~ i  
Series alone. 'I'lle errors are far too small to be important or even visiblc on the 
1 inch to a mile sca l e ;  and I think the best plan of dealing with them will be to  
make no use or the Goorhagurli elerneuls a t  present, except by frequently comparing them 
with my own whereve~  ire have stations in common to avoid the errors of the  latter from 
increasing until they become noticeable; my ob,ject in neglec~ing the Gool,hagurh elements for 
the present being partly to avoitl the tlistortion that  w o ~ ~ l d  be introduced into nly own trian- 
gulation, ancl t11e consequer~t large values of the discrepancies of common sides, and partly 
that  the dispersion of the errors over t l ~ e  in i e rven i~~g  stations would be a work of great trouble, 
atid it is  ~ ~ o t  easy 1.0 determine any system u p o ~ l  which it could I J ~  done other\sise than in all 
arbitrary manner. A junction one tlegrce southwards of tlie one in questin11 will be cornpleteil 
next Peason, (there I)eing only one fi%ure wanting) and I :~nticipate some light being t l~rown 
upon the  cause of tlie discrel>:uncies sl~otvn above by means of i t .  0 1 1  passing to ' the  westward 
of the ( = o o r l ~ a ~ r ~ r l ~  Series, 1 wo111cl of course base t l i ~  triangulation on its elements instead of 
my own, but  so long a s  my work lies between the two G. 'r. Series, the above Illan s e e m  adapted 
to the entl in view. 

r 1 Il ie rest of the season was enil)ll>yed in extending tlie network of secondary triangulatiorl, 
the extre~rie latitutles en~bi. i~ced by tlie senso~l's work being 26'5~'  and !B025', tlie greater 
part of i t  lying in t l ~ c  tIistl.ict 01' Slieka\rfatti. 

I t  is  nn easy district t,~, survey, being little more than i1 santly plain \ v i l l i  :I few low hills on 
it, very little cultivated, t l ~ o r ~ g l ~  not very thinly i~~llabitetl .  The only crop grown in any quantity 
is " hajree;" whe ;~ t  is only cultivated in sn~a l l  ~~; l tc l ies  round t l ~ e  village';. 'rhe inl~abitants are 
remarkable for their t l~icving I,ropensi~ies and total contenilrt for all authority. 'They never 
molested nly ram11 excc,l,t in onc cnsr, n f l~e re  a cnnirl was stolen, but appeared to treat us 
will1 sulky enmity 1.at.1icr than with open I~ostility. 'I'hey are divitlecl i11t.o clans, each of which 
is gove r~~c t l  hy n 'I'h;lknor, and in mally cases it happen* that several 'I'hakoors liold joint 
authority in a large city, tvl~ich gives risc to cndless t k ~ ~ d a l  squabbles. JI~oon.jliiioo, the capital 
distric-t, is ruletl I,y n o  le,ss than fivc of t l~esc  l,ctt,y cl~icfs. Camels are I~retl in great n u l ~ ~ b e r s  
ill the dis1ri1.1, \rild anin~als  :urr scarce ; n Sew lxvine [leer and neelgve being the o~ i ly  large ones 
that came nn(lcr my ol)scrvntion. T l ~ e  1)nrtion of J~ .ypoor  visilecl by mc this season is :I far 
more [vrtilc country tlia.11 ?:hclia\vattec~, gro\vi!ig ol)iuni, whrnt, gram, carrots, and cotton in 
large q ~ ~ : ~ ~ ~ t i ~ i e s ,  nntl a littlr sugar calle, thougl~ i t  is of a n  i~~fc r io r  qnalit,y. 'I'liere. are b ~ ~ t  few 
roatld a~rtl  litllc t~.o(lic, tIio11gI1 this 1 a111 C ~ I I V ~ I I C C ( I  \ln111tl be I I I U ~ I I  c h a ~ ~ g e l l  for thc belter it' 
the c o ~ ~ n t r y  were I)ct.t,rl. rulvtl, :rntl solne or ~ I I C  1.ob11e1-s clrivcn out of the district,. 'I'l~c clirliate 
i 3  Ilitt,rrly c:olcl ant1 wct in .f;,nunl.y, i111d the early I'xl't 01' [ :&r~~i~ry,  but very dry 1;) Al)ri l ;  
the v:lri;~tions in tcl~~l,erillure in 24 1io111.s arc: \'cry g ~ . c ; ~ t  ant1 trying. 

\Ve \rr,rP o l ~ l i ~ r ~ l  to I(s:~.vc our fr:ltl ~vorlc nearly ollc n~on lh  earlicr than usual, l ~ a v i n ~  
bcen callcd r11)o11 to csc .c .~~tr  a sllrvry of a cite of n new c n ~ ~ t o n r n c ~ ~ t  a t  " Pokri." T h e  party 
werc all asscinl)led a t  l)c:ll~i O I I  t l ~ c  15111 (lay, viz. April I?,t, :uI'ter rccciving orders for Illis 
sllrvry, ant1 l>rocrctlctl t l~cncc without clclay to I'okri. T l ~ i s  rl~angr.  of our fielcl operations 
Ilaq I I I O S ~  1111ror111n:utr+ drl:~yrtl  tlir o ~ ~ t - t ~ ~ r n  of  two general maps for anntlrer scnsnn, for the 
amount of ji~,or~ntl :~llottcrl ( 1 1  caeli S ~ ~ l ~ - r l s s i s t n n t  11nd been so arranged as to enal~le  each exactly 
to  con~ l~ lc t e  it, a ~ ~ t l  ill c o ~ ~ s c c l ~ l c ~ ~ c c ~  of  our s r ~ d d c ~ ~  rc111ova1 no less t l ~ a n  k)ur tables are lert iwitll 





check thernselveg a t  C and finally close on B, l l ~ e  accllracy of their work brillg tl111~ ascertained 
by the ag reemmt  of the contour wit11 pegs C and U : when the l i~ l e  A B was extelldecl in 
direction, another cross line a t  right angles was laid o f rand  levelled in the same Inarlrrer a s  a t  E. 

Secondly, a t  Chaltraota I ~~ar l i a l ly  morlifircl this nnetllod, and instend of making A B strictly 
n straight line I followed the windings of the summit or tllc ridge, the cross lilies being laid off' 
a t  convenient intervals of about holt'a mile, and gener;llly corresponding to some conspicuolls 
watershed. l ' l~ is  change necessitated the traversing and accurate plotting ol'the central alld crtjss 
lines, bu t  on tlie other hand keeping to the summit of tlie ~ , idge  very niuch diminished the labour 
of levelling them, and is ~ I I  the wl~olc  1 think best adapted to t h i ~  stylc of survey. I n  plotting, 
the central and cross lines are fit.st laid clo\vn (every care being taken to ensure accuracy) a ~ l d  
thc position o f the  contours marked OII  t l~cm,  and then tlie traversing of each contour is plotted 
dow~l ,  tlie error of the work being easily a s c c r t ; ~ i ~ ~ a b l e  by tlie closi~ig of i t  a t  the c~ ,oss  lines. 
I may mention I~e re  that tlic little errors of closing, u~i:~roidable in traversing, werc.cIispel.sed 
60 as  to fall on the. steepest grouncl, nfliere they would be of the least consequelice. Tlre 
t r a v e ~ . s i ~ ~ g  of tlie contours was clone with two 5-inch prismatic compasses belonging to No. 7 
topographical party, w l ~ i z l ~  answered the purpose well, tlie measuren-rent being clone with steel 
c11ai:ls. IIatl  I known the distance to whi~:l~ the survey would eventually extencl, 1 should' 
certainly have m e a s ~ ~ r e d  a few t r i a ~ ~ g l e s  to embrace the whole of it, ant1 ta ensure t l ~ e  
positiun of tlre several ridges being reli~tively correct. 'I'l~ey are not liable to ;lny large 
error even wi t l~out  t~.irungulaiion, but only to such as may occur in a carefully c~n t luc ted  Ira- 
verse, and I judged tliat accuracy of detail was nno~.c important in a survey of this sort, 
t l ~ a n  minute accuracy in the rrlative posit , iou~ of t l istal~t points. ' r l ~ e  greater p:wt of tlie 
iristrumcntal C U I ~ ~ O I I ~ S  i1l.e a t  1 0  feet veltical intervals, but lvl~ere the ground is a t  all flat, 
interniediate ones \\'ere meiisured a t  20  fcet; the 10 feet c o ~ ~ t o u r s  :Ire merely put in by eve 
on a skctcll on  w l ~ i c l ~  the i~~strunnental  ccntours l ~ a d  been previl)usly plotted. '1111s survey 
was finally conipleted, includin: tlie I'ilir map of it, on the 2nd Jun9, and of ice  ol~ened in 
Dellra 011 tlic 8th. Ano t l~c r  copy of i t  has lately been made in t l~ i s  office for ~,cduction by 
P h o t o z i ~ i r o y ~ ~ a p l ~ y  to scale i.e. 400' to an  inch. 

Tl i r  of ice  tluties have becn steadily ca~,ricd on since the 8tI1 of Junc, and the a t tc~~clance 
of tlnc Aasistallts has been very r rgular ;  otlice ]lours from 10 to 4, except on Saturdays.  'I~11e 

details of the coniputatioos ar~cl mapl,ing, kc., will be found in Staremer~t A ,  and will I 
t ~ u s t  rncct wit11 apl,rovnl. 'I'he averase No. of fixings per square mile seems rather small, 
but a rcfcrrnce to t l ~ e  maps will s l ~ o w  that in Mr. I<itrl,en's and MI.. Ilussey7s work wllere 
the average is lowcst, tlie dctail to be 1)ut iu is vc~,y  sciunty. I have, lno\vever, suggestecl to 
them illat in fu t t~ rc  more fisings \\,ill be advisable. I t  was i~upossil,le t o  arrivc : ~ t  any  

exact statemelit of tlle cost of the f'okri survey prr mile, but I havc esti~natetl it a t  Ilupees 
5,000. 'rile cllnrt sublllitted s l~ows  the present state of the network of t r i a n g ~ ~ l a ~ i o n  ; all 

plincipal rays of  G. T. Survey are s l ~ o w n  in thick black lines, those of No. 7 party ill thin 
black lines, and secondary t~ . i i lngr~l ;~t ion in rcd. The intersected or tertiary points in blue, 
are  sllown only, n.llcre t l ~ e  tletail survey is complete, for these alone have been tested. I n  

future, ,Ile t l , inngl~l;l t ion will be scnt in on tlie same sheet of p a l w  as  the quarter-incll n~al)s ,  
but  to gaps Icl.t by our bcilig sunimoncd up to Pokri ,  no ciuarler-inch sheet is ready Illis 

measou. 

Mr .  J .  F. Baness, my Civil Assislnnt,, has  tr~rnetl out  his plane tal)ling in his osual ex-  
cellent his tl,innglllalioll, con:iidering the sniall size of the i n s t r u n ~ e ~ ~ t  with which 
he was Norking, a 7-iIlcll t~~cotloli te,  ant1 that Illis was his fi 1st season, is very satisf:~ctory.  
1 fu l l y  exl)cct t l lnt  his \vol,k in this I~ranch O K  srlrveying, ues t  year with tile new I?-inch 

, 1hcodolitc, , wllicll rvill be a t  his disposal, will s l ~ o w  1ii111 to OC as good an obscrver as he is 

detail s ~ ~ ~ . ~ ~ ~ ~ ~ ,  lJ i s  cxpcliellce in tlre clepartn~rnt has been of as great assistance to me as  

his skill and taste in mapping. 

Mr. Totld's cletail surveying gave me grcat ~ " t s f ~ c l i o n ,  so mucln so that I recommended 
him for ~ r o l n o ~ i o l l  ( l u r i n g  t l ~ e  field season. 1 have much pleasure in observing that his pro- 
motion llas l,ccll granted, and I have no doubt 11e will provc! n valuable niember of the de- 
partment. ITc llns bee11 employed entirely on inapping during the recess, and has made 
grcat progress. 

MI.. J .  11. llusscy's plane tabling tliiu year was satisf'xtory, but his general Iienlth is s o  
bad that I was obliged to give Iiim vcry easy ground, a s  he  is physically incapable of doing 
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any r011g11 work. H e  was a t  Pol<ri only until the middle of May, as he is unfit for climbing 
the hill sides, and proved far more useful in copying and comparing the angle books in Dellra, 
than 11e could ever have done a t  Pokree. 

Mr. C. Tapsell turned out very satisractory work this year, both in the field and recess. 
H e  is a very careful and painstaking Sub-Assistant, and I have conseq~~ently recomme~~ded 
him for promotion. 

Mr. F. Iiitchen was employed the greater part of the season on the large scnle survey of 
the city of Jeypoor. H i s  hill sketching hardly came up to my expectations, but great allow- 
ance sliouid be made, for this rno1.k being new to Ilin~, and quite different from our 1 inch to a 
mi l e  survey. Mr. Kitchen is an energetic Assistant, and a very promising computer, being both 
rapid and accurate. 

Messrs. Kirk and Stotesbury have turned out fair work in the field, the latter especially 
is very much improved in hill sketching and pronlises to draw ~vell. They are both illclined 
to be rather careless in their computations, but they are quite recently appointed to tlie de- 
partment, and will I am sure improve very mucll on this point. They 1vo1.k steadily and are 
regular in their attendance at  office, and on the whole Rave me satisfac~ion. Mr. Kit k, owing to 
all affection of the chest, \\,as unable to remain at  Pokri, and was einployed in Dehra copying 
ansle books. 

My Native S o r v c y ~ r s  performed tlieir duties efficiently. I<alkapershad was employed 
ill laying out triangr~lation and poling up ,  Hurlallsing11 in ~.ecording for me, Harbans in office 
work, and Mahonled Ali in recording for Mr. Baness. 

Next season I propose to conlplete tlie principal series between tlie Rahoon and G o o ~ h a -  
f i ~ ~ ~ . h  Series on tlie Lat. 26' 45,' and extend the triangulation southwards bctwecn the meridians 
74".01 and 7G0.0'. Mr. Barless will complete the triangulation of the N .  W .  corner. of the 
degree between 2b00' and 29'0' latitude, and longitude 7.5'0' and 7Ci00', and will superintend tlie 
Sllb-Assistants who are plane tabling near him. Tliose in the neigl~bourllood o l  Jeypoor 
w i l l  be under my inlediate ~ul)erintendence. Next seasoti's work will complete all of Atlas 
Sheet No. 49 that lies within my dis!rict. 



REPORT ON TIIE OPERATIONS OP TIIE FEGU SURVEY FOR THE YEAR 1965-66, BY 
CAllTAIN W. H. EDGECOllUE,  R.E., DATED 2 1 s ~  AUGUST lSG6.  

In  my Report for 1864-65, dated 2?nd June 1865, it was stated that tlic field work of 
the survey was so near completion, that the field establishment 

Introduclory. for tlie year under revlew 111i~1it be reduced to  1 Assistant with 
4 Native Surveyors. 

After all the detail work of the previous season had been plotted, I ascertained that 
about 850 square uliles of country remoined for surve,~,  together 

Arcn for Survey. 
with h e  runnir~g up of a few streams he1.e and thore to tlieir 

source. This \\,as reported in my letters Nos. 348 and 373,dated 8th July aud 7th August 1865 
respectively, and a skeleton map s l ~ o l v i n ~  the unsurveyed portions, was a t  the same time 
submitted. 

Befo:.e detailir~g the results of the work of tlie past field season (December lH(i5 to May  
1866) 1 propose to notice tlie work of tlie previous recess (R.l;~y to Deceniber 1865). 

This p e ~ i o d  was occupied in the completion of all compu~at ions;  c:ilculations and plotting 
of  the previous season's field work, including betwecu 400 and 

Work of Reccss, May to De- 
cember 1865. 500 n ~ ~ l e s  of theotlolite traverse, and over 9,000 square miles of 

country surveyed w ~ t h  prismatic compass and pera~nbulator. 
About 2,000 srluare miles of survey wcre also con~piled in full delail on No. 4 Sheet of the  
G e n e ~ a l  Map d u ~ i n g  this period. 

Strength of Party during The strength of the survey party a t  (lie commencement of 
Recess. the recess wns- 

I Superintendent, 
1 Assistant, 
2 Sub- Assistants, 

14 Native Su~.veyols, 

but  8 Surveyors were discharged on 15th November 1865 (011 co~npletinn of the mapping of 
all their detail work of previous s e a ~ o n )  1111der au iho~i ty  conve!ed in No. 147 dated 15th 
July 1865 fi.oni under Secretary to Government of India, Ilonie l)el)artment, to address of 
Officiating Surveyor General. 

I n  accordance will1 orders of Govc~.nn~cnt ,  I left Ilangoon for Xladras on 18th August 
1865, ~ccoml~an ied  by Sub-Assistants Barnctt and Cooper. and 

~ ~ , ~ , ~ ~ i ~ t ~ ~ d ~ ~ ~ ~ . i ~ , ~  po,.tio,lof 2 Nntive P ~ ~ r v c y o r s ;  a11c1 we \\!ere engaged in tlie reduction 
Establisllnlcllt ~o to h1ntlrns. tllc det;lil work of past season to k-inch scale for compilation 

Work of tl:c Bla[lrns Pmtp. ill S]lccts No*. 3 and 4 of Gencral Map, as well a s  on the prepara- 
tion of various to\vnshil) maps on I-inch scale. 

O n  I st Marcll 1866 tlrc scrviccs of one of the Xativc Snrvcyors (employed in Madras) 
was dispensed with, 011 tlic completion of his work. 

O n  10th February 1866 No. 4 Sheet of Gcncral Map  on 4-inch scale was forwarded 
to  thc Survcyor General's office for publication. This sheet 

Coml>letinn nf No. 4 Sl~ect. 
em\,mcrs an of 7,689.76 square miles in Pcgu division, 

comprising nrarly tllc whole of the ]'lome and hlyan-oung district of' Bassein. About 3,700 
bquarc rnilcs in Arracnn Provincc are also included in this sheet. 

Bcforc close of tllc year under report, 13 maps (on I-inch scale) of townships in the 
Prome nnd R'lgnn-oung districts wcre completed, eoibracing an Tonnsl~ip RInps. 
area of2,848 square miles. 

P~uld Estnl,lisLment. Tlie field work of t l ~ c  past scasoli was entrusted to my 
Assistant, n9r. RIontgomerie, and 1 Native Surveyors. 



LVI 

This work comprised (as before slated) between 800 and 900 square miles of country 
lying in the Rangoon, Prome, arid RJyan-oung districts, and In- 

Area for Survey. 
cluded ill KO. 3 Sheet of the Gcneral Map. 11.11.. Montgornerie 

left Rangoon for the field on 29tli December 1866, and his Surveyors on "6th idem. 

'1'0 R'Ir. RIontgomerie was assigned about 130 n~iles of traverse work with theodolite. - 

Distribution of work. 
. of which his progre;s Reports s l ~ o n  about 100 to have 

been completetl. T11is work was for the purpose of connec t i~~c  - .  
the previous season's surveys of Sub-Assistants Barnett and Cooper, ancl thus fixing accurate- 
ly r l ~ e  positions of all in~portant points between lial~goon and Tour~goo. 

The 4 Native S ~ ~ r v e y o r s  were employed in the Zayawi~ddee and Bliaunee townshil~s, 
(in Rangoon dis t~ict)  the 'I'rnn-yuay townsl~ip ill the district of Myan-oungand the Myo-doung 
township in P r o n ~ e  district, and have colnpletetl tlie whole of the work assigned to them. 

Will1 the exception of the p o r t i ~ ~ n  in the Tsan-ynny township (and even that is not favour- 
able ground for survey) all the countl.y surveyed cluring t11c past 

Nature of the country surveyed. season c o r ~ ~ p ~ i s e s  wild, i~~habitet l  ancl hilly tracts, covered with 
dense ju~igle and extremely ur~lie;~ltl~y. 

Mr. Montgomerie reports that he experienced vcry great 
Difficulty in procllring carringe 

a~ld labour. difficulty ill p roc~~r ing  carriage and labour, and this consider- 

a l~ ly  returcletl his progress. 

All the party too suffcrecl more 01. less f1.dn1 fever. In spite of these tlra~vl>aclts, however, 

IIenIth of the  1)nrtieu. I a111 11al)py to report the coml>Ietiorl of all 1 . 1 1 ~  tieltl work of the 
long orotrncted survey of Pe;u, and have every confidence in 

Completion or all ficltl work. 
4 complet in~ all t l ~ c  mapping by the close of the cllrrent official 

year;  on w11icI1 occasion I shall avail inysrlf of the opportunity ol' bringing to the notice OF 
Government the services of all who have bee11 engaged in tlie work. 

'Ihe total expe~~di to re  up to 1st May 13G6 I estimate to be lts.4,64,759-13-1, which as 1l1e 
urea survcyecl (including portions of Nartaban R I I ~  Arrncan 

Cost of tlie Survey. 
embraccd iu the four sheets) is about 30,700 square miles, repre- 

sents an avelage rate of Rs. 11-7-3 per sqllare mile, wl~ich I consicler a hinh late fur the survey 
ilr question, but the cause of tvliicl~ has bee11 fully explained in previous lleports. 

Sheets Nos. 1, 2, and 4 of tlie C;e~e~:rl &Inp are completcd, and tlle remaining Sheet 
(No. 3 )  is now in hand, and only awaits the coml)ilatiol~ of t l ~ e  

Sheets publial~ed. 
results of the past senso~~ ' s  work, and this should he eflccted by 

close of current year, leaving thus only Sol. co~upletinn the series of township maps; hut these 
should all be ready for publicatior~ I I ~  the end of c ~ ~ r r e n t  q f i c i < ~ l  )ear. 

As remarked i l l  my Report on t l ~ e  operations of the Pegu survey up to M;i~.ch 1865 (the 
date of my rel ievi~~g Captail1 FitzRoy, the late Sr~l~crintcndent) Conclusion. 
irrespeclive of the general maps, there exists in this oftice a 

large mass of records, gazetteers, sti~tistical r e t ~ ~ r n s ,  &c. containing most valuable information 
r e g a r d i ~ ~ g  the ant1 geology of the province wbich might be profitably clisposed of 
after the publicatiorl of the maps, and which, if rrrjuired, I shall be happy to con-rpile in the form 
of a " Complete Report on the Pegu Tol)ograpliic:~l Survey from its cornmencen~ent to its close." 
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