


GENERAL REPORT 

ON THE 

OF THE 

BENGAL PRESIDENCY, 

U P P E R  CIRCLE, - 

FOR SEASON 

C O L O N E L  D. C. V A N R E N E N ,  R.A., 
BUPBBINTLNDENT OP IlEYEXUE BUUTBFS,  U P P U B  CIIIOLB. 

CALCUTTA : 
OFFICE OF THE SUPERINTENDENT OF GOVERNMENT PRINTING, 

1871. 



A
bs

tr
ac

t 
of

 
G

en
em

l 
St

ut
ei

ne
nt

 o
f 

P
ro

fe
ss

io
~z

at
 W

o
~

,k
 of
 s

cn
so

n 
1S

G
Q

-7
0 

ex
l~

ib
iti

lz
g a

re
cc

 a
n

d
 

co
st

 o
f 

th
e 

R
ev

en
ue

 
Su

rc
ey

s 
 it^

 
U

pp
er

 u
nd

 L
oz

u
e~

 C
i~

m
cl

es
 of

 t
he

 B
e~

zg
a

l P
re

si
de

nc
y.

 

(S
d.

) 
D

. 
C

. 
T

A
N

R
E

N
E

N
 

C
ol

ot
te

l. 

,, 
JO

H
N

 
hL

A
iC

D
O

N
.iL

D
, 

A
7h

,jl
)r

. 

S
~

y
e

ri
~

t/
r,

~
~

tI
~

,~
~

fs
 

of 
R

ec
en

ae
 

Si
rr

ce
ya

, 

U
pp

er
 

a
u

rl
 

L
ax

er
 C

ir
cl

es
. 

D
iv

is
io

ns
. 

U
pp

er
 C

ir
cl

e 
.. .

 

L
ow

er
 C

ir
cl

e 
. . .

 

N
um

be
r 

,iv
er

ag
e 

rn
tc

 
o f

' 
R

E
JI

A
R

K
S.

 
T'

ill
ng

e 
C

ir
cu

its
. 

5,
37

8 

C
ir

cu
its

 1
,7

21
 

T
he

 
H

ol
di

ng
s 

re
fe

r 
to

 a
n 

el
nb

or
at

e 
~

L
u

r
r

r
y

 o
ft

h
e 

m
ri

ro
n

r 
of

 C
al

cu
tt

a 
on

 a
 

H
ol

di
ng

s 
8,

36
1 

(l
ar

ge
 s

en
le

 w
hi

ch
 m

is
es

 t
he

 c
os

t. 

T
ot

al
 

...I 
H

ol
di

np
 8

,3
61

 
i,

i9
n)

 
I 21)0

5-
1,

 I F,rd
,i

al
 I 

01 
4.

0 
/ 1 (i 





CONTENTS.  

2.-REPOBT ON THE REVENUE SUDVEY OPEBATIONB O F  THE PEOVINCE O F  OUDH, FOB EEAEON 1869-70 13 

3.-REPORT ON THE REVENUE SURVEY OPEBATIONB O F  THE NORTH-WEBT PBOVINCES, FOB 8EABON 

1869-70 . . . . . . ... . . . ... . . . ... ... 21 

~ . - R E P o ~ T  ON THE REVENUE SUBVEY OPE BAT ION^ O F  THE NORTH-WEBTEBN FRONTIEB, PUNJAB, 
FOB EEASON 1869-70 ... . . . ... ... ... ... ... 31 

6.-REPOUT ON THE REVENUE S U ~ V E Y  OPERATIONB OF SINDH, FOB EEAEON 1869-70 ... ... 39 

6.-REPORT ON THE REVENUE SURVEY OPEBATIONB O F  THE CENTRAL PBOVINCEB, FOB EEAEON 1869-70 45 





or  r r l E  

13 11:s GAL PR l2STDE N CT, 

UPPE16 CIRCLE,  

. \ & I )  O Y  Tl lE  

I)H,\I\'I?iC~ dMD COhIrITTIKG BRAKCTI OF TIiE OFFICE OF SUI'ERIBTENDENT 
OF HEVENUE SUI1VISYS, 

For Season 1869-70. 

N U M B E R  OF I'A~~TIES.--TCII partics were eln~loyetl ill tlrcs I:l)l,cr Circalt: 
during the scnson und(1r rcric\rr, 18(i9-70, aiz., 4 in the Centloal Provinces. 1 ill 
Ontlh, 2 in tlrc Nortli-bicstcrn l'rovinces, 2 in tlre P ~ ~ n j a b ,  i111t1 1 ill Sintllr. 

2. Tllc Ilnrnos of tllc Superintending Officers, tho amonnt of' work per- 
l i ~ m c d  by tlicir Divisions, \\.it11 tllc total expcnditr~re a11rl average cost per 
scli~arc milc, are dctailed in the following tabular statement, to mlrich is ap- 
 ended an abstract of the total arca and cost for each jurisrliction, ant1 a list 
of' tlistricts completed since publication of last report :- 

> 
4 
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3. These returns show an increase in completed area of 521 square miles, 
and a dccrease in cost of Lts. 18,212-11, giving a dccrease in average cost 
per square ~ n i l e  of annas 7-7, as coml)ared wit11 the preceding season. 

4. As coinparccl with last year, tllc number of linear miles of Cl~ecIc 
Survey is less; but on the other hand, the work of the plane tablers has 
freqi~entlp been checked ijt si tu,  and portions of villagcs have been surveyed in 
block, where i t  was not possible to spare time and money in cutting mys 
through diIiicult ground. Esecutives unanimously testify to the accuracy 
of tllc detail measorements so tliorougllly and extensively clieclted by them. 

5. T l ~ c  efforts made by the IIead Quarters' Office for some tinic past, bp 
the clistribution of type and suitlblc specimens, to introduce u~liformity in the 
style of mapping throughoot tlic various survey parties, have a t  length been 
cro~vnecl mlth succoss, and Execntives have now SO fully appreciated tlie 
requirements of pl~otography that they have (with very few exceptions) 
been relieocd of their 1 inch = 1 mile general maps, the preparation of wl~ich 
has I~itlierto been a lieavy strain on tlicir time and enclngy durinq 1-ecess. The 
time thus econornizetl is turned to better account in drawing tlie 4 inc11 = 1 
mile sheets, adaptcd for reduction to tlie 1 inch = 1 mile scale. The n~ inu t i z  
not intender1 to appear on t,lle general maps are inserted in blue on t l ~ e  original 
sheets, so tllnt the reductions arc generalised witl~out the least sacrifice of tlie 
most mioute details required on t l ~ e  large scalc maps. 

6. Tlle field books and plane tahle sllccts received am~nnlly from the 
various surveys are nonr 011 tlle whole so neatly and methodically nrraugetl and 
indexed that the lahor of esatninntion in tlie Head Quarters' Office is reclnccd 
to a minimrltn, ~vhile the result of tlle examination shonrs, gruerally, a strict 
ndherencc: by tlie Executives to dcpartmentnl orders and modes of procedure. 

7. Thc work prrfor~nctl in the Revcnuo Snrvey Heatl Quarters' Ofice, 
dral\.~nq ant1 co~nl)atiny branr:l1, durinq season 18(3!)-70, is ta1)ul:~tetl ljelon :- 
. -- -- - - - . - - - - - -. 

I 
I 

--- 

~ I T I  v O~ \ I \ ~ ~  ' S C A L P  ItEhlhllli~ 

I 
1 Mile". Inch.  

(Slleet Yo. 1. 1)istrictn .T:~col,:~hnd, Lxrkhnnn I 4 = 1 
: ~ n d  S l i i l < : ~ r ~ ~ ~ ~ ~ , r .  ' . I .  2. i t i t  I I I I I : I I J ~ ,  S l ~ i k ~ r o o r  4 = 1 
n11d I ~ I J ~ I ~ I ~ L ~ .  

, I 3. s t r i c t  1 I l 1 : n  I I  1 4 = 1 
I Y~llrvan. No\v*llrrn :uld I<Il\.r- 1 

No. 
So. 

s o .  

~Bllor. - I 
'1,. I ) ~ n t , r i c t ~  I t o l ~ r ~ ~  ; ~ n d  I < l l y r p ~ ~ o r  ' '1. = 1 
5.  1)irtrictn Srll\v:~n. Nowsllcr;~. i J -- 1 

K ~ ~ r r t ~ c l l e r  : I I I ( ~  l1;~ll:i ! 
(i. Districts NI) \VS~IL~P;I ,  l I :~ l ln .  '1 = 1 

I<llyrl),wr H I I I ~  011111'rkot. 
7. 1)istrict 1<11rri1(.111~e . . . I  ,1,1=1 
8.  I)istri(.tn I< l l r r :~r l~cr .  S ~ ~ I \ V ; I I I .  = 1 

,lllirrl~Ic. SII~IIIOIIIIIIC~ ILIIII , 
11 v(lrr:~l)n~l. I 

. i t  : 1 l i 1 1  I I I  I 1 4 = 1 
tl:~, H:III>L :IIIII  00111vrli~~t.  

1 0 .  Uistrivt 011111erkot ... 1 * b = l  
11. District* S I I I L I I I B I I I I ~ C ~  and J h i r -  1 J = 1 

'I'llv Striltnrpoor CIIII~I.  orntr. District NCBJV- 
nllrrn 01' tllc I ly~lvr:~l)nd Collcctornte, nntl 
tllr I<ll\.rpox torritor,y linvo nlrently bcen 
Iv t~~,~is~IEd srp:~r:itrIg. I , I I ~  t11c wlloic pro- 
vincc bns no\v I ) ~ I ! I I  clivitlo~l illto 13 ~llliforrn 
sei.tiorlr. l'or(ionn 01' tllenc arctions were 
11r:i\vn I : I ~  )-ttnr, I B I I ~  llavr sincc brcn com- 
l ~ l t - t ~ ~ l  nntl R I ~ I I ~  to  illr Lit l lo~rxl)bio I'rcns 
l i ~ r  ~ ~ l ~ l ~ l i c a t i o n .  \\!it11 tlla xoh, cx~:rptir~n of 
n11rcL No. 11, 1vhic11 a1~11its 1)istrirt S ~ : I I I -  
I J I I I I ~ ~ ~ ~  n l ~ r v ~ y c d  i : ~  lHf;!J-70. 

No. 



TITLE OP YAPS. I scALn. I BEMABKS. 

- 
Ce~~tru l  P~.oui~ires. i Milc8. Inch. 

(District Seonee ... ... 
... ... 1 llistrict Chmda , .. 2 = 1  

1 

I Ganges Dearchs in 3 Sections .. I 4 = 1  I District ICamroop ... ... 

i 
i East Doonrs of District Goa1p;u.a 

West Dooars of District Julpigoorce ... 4 = 1  

Sindh, in 103 sheets. I 
(30' longit,ude by 20' latitude (4 sllccts having 

been added iLr the Runn of Culcl~).  

Punjab.  

Diwt,rirt Peslinwar, in 14 sheets, 30' longitudc 3 1 by 16' latitude. 
m 

I District Seonee, in 10 sheets, 30' longitude by 

I L o w e r  Prouinces .  I I 

e; 

20' latitude. 
District I)n~noh, in 12 sheets, 30'longitude by 

15' I;~tit,nde. 
Distri,,t Chanda, in 26 sheets, 30' longitude by 

I 
... (30' longitudc by 20' latitude ...I I = 1 

1 15' latitude. 
w I 

I Distrirt Cachar, in 7 sheets1 
30' longitudr .. Kalnrnop. in 15 ,. b,y 16' Inti- 

I tude. 
,, Pnlnmow, in 17 ,, J 

I 

( l = l  
I 
{ 1 = 1 

I 
[ l = l  

Completed and sent to press. 
Cornplebd to extent of available materislm, 

drawn for photographic reduction to + scale. 

1'I1e lbllowing Index Maps for the standard 1 inch 
rl~rvla Iinvc n l ~ o  beell l~repnrcd :- 
I Ui~tr ic t  Sroncc . . .  ... ... 

rComl)letcd by the addition of remainder of 
District Kheree. 

) Cannot be completed till the survey of Gollda 

4 = 1  

' is concluded-. I Completed by addition of portion of District 
Gondo. 

N. B.-Sheet 3 has been published complete. 

Old compilation commenced in the Surveyor 
Gencral's Office ; co~nplcted in Revenue Sur- 
vey Office. Awaits examination. 

1 All poblished. 
Being coml)leted by the addition of the sur- 

vey of 1868-69, the records of which have 
only recently heen reccived. 

Con~pleted. Uuder examination. 
Ditto ditto. 

74 Shcets projected and sent to press up to 
date. Of these 14 were prepared by the 
Surrc?.or. 12 more containing the Shah- 
bunder Survey have also been drawn by the 
Surveyor and will soon be submitted for 
publication. There will then remain 17 
uheets to be projected for press. 

All re-drawn for photograpl~ic reduction, and 
clent to press for publicntioo. 

Prciect~d.  Being drawn for photographic 
re-production. 

19 Sl~eets projected and sent to press for 
lithography. 

Projected. Being drawn for photographic 
re-production. 

Redrnwn for pbotozincography. All pub- . . . .  
I~shed. 

Projected. To be drawn for photographic 
re-production. 

Projected rind lent to press for lithography. 

49 shcets sent to press up to date. leaving 
4 which contain the uneurvlycd portion 
of Gonda. 

1 
1 .. Nirnnr ... ... ... 

, IIo~liungnbnd ... ... 
. . .  .. * Manbhoorn ... ... 

2 I .. C;,cl~ar ... ... ... 
Sindh ... ... .. ... 

4 = 1  
All photoaincopaphed to + scale. and 

published, except Mimbhoom, which in 
4 = 1  now ready for publication. 

8 = 1  



M i s c e l l a n e o ~ s  Bops a d  yi.uciugs, gx-. 
--- 

T I T ~ ~  OP NAPS. 

Boundnr.y of sheets 7 and 8 of District Kooch 
Belrar. and trace of detached villages of District 
Rungpoor. 

31  \Tillages of Thana Cliukeria District Chit- 
2 1  .. of ,, Ilungoonea ) t a g o ~ ~ g .  

Granta in Dist,rict Luckimpoor ... ... 
Trace of B i j ~ ~ o u r  Forest l l a p  . . . ... 

Bouudary between Moradnbad nnd Rnmpoor Jagheer 
, between Oudh an2 Nepal ... 

Trace of Levels in District Peshawur ... 
Do. do . . . ... 

Trace of 4 miles of coontry in Illalia Tonk, District 
I)era Ishrnnel Khan, along the Mal~sootl Wuzeeri 
border. 

110. do. do. do. ... 
Levels inserted on the R1:1ps of District Peshn~vur 

to illustrate Lieuttv~ant Colonel Johnstone's 
leveling operations. 

Trace or main Circuits 10 and 11, District Kammop, 
along the Bhootan Frontier. 

Trace of the Sonai River 
&I. C. 30 of District B1111ndara rcd~~ced'from 4''shee?s 
Sheets 2 and 3 ot' Haz:~r~eb;lgh re-survey .. . 
Skeleton T r a c i ~ ~ g  ot' Uistricts in Aswm ... 
Sheet Index Maps of Cantonments Jullundhur, 

Phillor, Nowshera, and Pesl~awor. 
Travenes of M. Cts. 2 and 3, District Luckimpoor 

, oC 4i Cachar Tea Grants ... ... 
,, of 1)istrict Uliundafir ... . . . 

Bonndary of the West and Enst Dooars along the 
Ulrootiin Frontier. 

- -- - 

SCALE. 

I ~ ~ c h m .  Aliles. 

4 = 1 

4 = 1 

4 = 1 
2 = 1 

2 = 1 
2 = 1  
4 = 1 
4 = 1 
2 = 1 

2 = 1 

1 = 1 

1 = 1 

1 = 1 
1 = 1 
1 = 1 
1 = 4 

Various scales 

... 

... 

. . . 
1 = 1 

-- -- -- --- - ~- - ..~ - -. . - 

ItEhIARKS. 

For  Deputy Superintendent, 5th Divis io~~,  
Lower Provinces. 

For  t,lie Collector of Cliittngong, l(i  villages 
of Chukeria, and 26 of Itunyoonet~ r e n l i ~ i ~ ~  
to be done. 

Fo r  Board of Revenue, Lo\r.cr Provinces. 
For  Deputy S~~perintendeot,  1st I ) iv is i~~n,  

Nor th -Wts t e r~~  Pnlvi~lces. 
Fo r  ditto ditto. 
For  ditto 1 s t  Division, Outlll. 
For Lieutenant-Governor, Punjab. 
For  Superintendent of Irrigation, Pun,j;tb. 
For Lieutenant-Governor, Punjab. 

Fo r  Deputy Superintendert, North-West 
Frontier Survey. 

For  Lieutenant-Governor, Punjab. 

For Deputy Superintendent, 1s t  Division, 
Lower Provinces Survey. 

For Deputy Commissioner, Cacliar. 
Prelinlinary Map, for publication. 
Orivinal sheet8 completed for publication. 
For His Excellency the Commander-in Cllliei: 
For  press guidance, and publication. 

For  Deputy Superintendent, 2nd DiVisioll. 
Lower Provinces Survey. 

For Depnty Commissionrr, Cachar. 
For Deputy Superilltendent, 4th Division. 

Central Provinces Survey. 
For  the Con~missioner, Koocb Behar Divisiol~. 

- .  

t$. The following is a S t a t e m e n t .  of ext,ra wol-lr tlonc o11t of Ofice 11oul .s  

for lanclholders and otlicr applicants, and cxaminecl in t l l c  L)r;l \ \ . i~l~L)cl~nrtr~lent :- 
-. 

Dkacnl~tlo~ O F  XAPS, &c. SCALE. 

- - - 

R E J I . \ R K S .  

-- - -- -- - - - - - - - - - 

For Conservator of Forests. 

For the Deputy Co~umissio~lor, Nagpoor. 

For  the Collector of P u r n r : ~ l ~ .  
For Cons~~lt, ing Engineer, Hellgal Govcr~~munt.. 
For the Executive Engineer, State R ~ i l \ r . ~ ~ j .  

For Superintmdcnt, T11rrni I't,rgnnnal~s. 
For C'<~n)rnianir~nrr o l  I<IIIII:IOI~. 
For S11prrint1-1111~11t. TIIPI . ; I~  I'targ~~nnnhx. 
For Supdg. E;~)gineer, 111llorc Stute R:rilwoy. 
For t , l~c t1igI1 Conrt, I%C-II~ILI. 
For Collector of Bogah .  

For Collector. Rhang~~lpoor. 
For Cnmmiwi mer ol' Bl~nu~u lpoc~r .  
For Messrs. Tb:~cker. Sl)illk and Co. 

Oodh Forest tract8 contained in (then unpobliehed) 
sheets 48 to 53, Districts Klieree and Bursitch. 

Maps of Nnin Circuits 1, 7, A, 9, and Sheet No. 7 of 
Pergunnab Kulmainhwnr, District Nagpoor. 

Main Circuit Maps of District Purneah ... 
Portion of ditto 
Trace of tho country 2 milea car t  and west of the 

r o d  leading from thc llorndabnrl und Bi,jnour 
boundary through Pergunnah Scors, Dhamp ,or 
and Nugcrnn, oI 1)istlict Bi.jnoor. 

P Traces of Pergli. Knnl~eepoor, District Morndabad 
2 Trnces of Pcrg11. Knuhevpoor. District Morndabad 
Lint of arcan ill Knsl~eq~oor ,  I)iat,rict Moratlabad . . . 
Truces of 9 sbrets ot' District Nirnnr .. . ... 
Skeleton 51np ol'thc Cliota N:~gpoor 1)ivision ... 
Innertion of Thakhuwt Nos. and Tl~:~nnnh b o u n h -  

rics or1 1 inch ninps ol' District IIogral~. 
11 Pergunnil19 of District Hl~a\~gnlpnor  ... 
1 3  Maps ol' Sontllal Pergnnn:~l~n .. ... 

of P~.rgunnall Yuttell~ing, Di.tl.ict Moor- 
X 1 ~ ~ e d a b a d .  
237 IIanuucript copies of village plans 

Inch# .  Xilea. 

1 = 1 

1 = 1 

1 = I 
... 

4 = 1 

1 = 1 
L = 1 
... . 

4 = 1 
1 = H 

... 

1 = 1 
1 = 1 
1 = 1 

40 ditto ditto Total 838 \ I For Inndl~olrlrra. 
PIIT .Joint-S1;~gintrntc~. 24.Prrg11nn:~hn. 

I i 188 ditto ditto plan8 \ 
i 3 3  ditto ditto 
Trace of the River Ganges betwe2n nIoorshedabnd 

and .\.laldn. 

' = For S~~ l~c>r i l~ t rnd rn t ,  T I I I . ~ ; I ~  I ' I , ~ ~ I I I I I I ~ ~ I S .  
Fnr I r r iga t i~~n  Urnn1.h. 1). P .  WorI(s, N. W P. 

4 = 1 !For a Pleadtar of the Iliph C'o~~rl.  

! 
. . . . - ~ -  . -- 



9. Tlie payments niaclc by applicants on account of tl~c: a1)ove nmo1111t 
to K s .  2,235, of ~\~l i ic l i  Its. 133 have beell crcclitcd to Govornmc~nt as fees 0 1 1  

village plans. 

10. Proofs of 106 litliograplied and 108 pllotozincogmpl~cd maps ~I :L\ - ( .  
been examined for publication. 

11. Fivc llundrcd and forty-seven copies of maps (in 1,563 sections) on 
various scalcs, also cantonmellt a11d cit,y plans on large scales, 11al.e 1)ccn colored 
and examined, for issue to the public, and a copy of cacll mall colored ant1 
retained for Office record. 

12.  All the published 1 inch standards of Ouclh linve bceil colored to 
shorn tlic revised district and telisecl boundaries accortliug to tlre " Moo,jmillee" 
maps and village lists furnis1ic:d by t,lie Oudll (:over~~nzeut. T l~ese  boundaries 
have also becn transferrecl to t l ~ e  4 miles = 1 inch slieets. 

13. Tlie village boundaries inserted by tlie Deputy S~~perintendcn t, 
JSortli-West Frontier Survey, liave hccn trnnsfcrrcd to 10 copies of tlle 1.5 1)lloto- 
zincographed sheets (1 inch = 1 iiiilc) of Ilistrict IIuzaruh, for issuc to tlre 
Civil authorities, and for Ofice record. 

15. Tllc Superintending Engineer of tlie Indore State Railway, Mr. 
Cramford Campbell, bears grat,ifyinz testiniouy to tlie nssistancc llc derived 
from tlie Snrvcy maps. I n  n letter to this Office hc remarks :-" We found tlre 
plans of Nimar, both on the 1 inch and 4 inch scale, prepared and furnisli~rl 
to 11s 11y your Dcpartmcnt, of thc very greatest assistance in our preliminary 
nrorlr of last season. They saved us tlie necessity of inalii~ly fresh surveTs 
of our own, and aided and expedited our progress vcry niatcrially." 

14. Tile records of 1SGS-GD reccivcd from the various snrre3.s I V P , ~ ~ ?  

sul~jectcd to tile usrl:ll 

1 G .  Levcl 

1st Division, Centr:ll Provinces. 
2nd ,, 
4th ,, 
1st I)ivision, Or~illi. 
1st 1)irision. N.  W. Provi~lccs. 
I lo l~ i l rund Division. 

.ing, in coiiiicction with tllc regular surrey, has heen carried o ~ t  
in  cortnin districts* in t l ~ e  

... . ' .  ] l'~i11j;~b. ,.. ... i \ 'o~-t~l~-\ \ -cstc~~~n Pro~inccls, 
"' ' '  ] Nort l~-Wrster~l  Proviuccs. ... ... 

in tllc 1'11nj:tl), ant1 ill Ot~tlll. 
... ...I A 1a1.g:: ~ ~ n r n l ~ c r  of 1cvc.l 

I 

". " ' I  bcnclr nlarks 11:1s l)vc~r 
I d l l , ~ l < l 1 ~ l l \ ~  ... ... 
l : l l l l l l l l l i c  .. . ... ... ). O I I ~ I I I .  c~nl)cdded :it con \ ~ ~ . I I ~ : , I I  t 
I I I I I . I ~ I I ~  . . .  ... I 

I tli.;t:~nccs t , l ~ r o n y l ~ o ~ ~ t  tllc 
~ ~ ~ v t : r l , o o r  . . .  ... . J cli.;tricts tt.nversct1. Tl~c:ir 

lwsilion i l l ,  s i l l 1  is intliont,ctl 011 t , l~c b i11c.11 sl~cclt illnl)s will1 t . 1 ~  llciglrts :~bo\ .e  
sen lcvcl t111ly rccortl(~1 t,liorc011, n11t1 :IS t,l~cly 11;~ve I~ccn ill\-nri:lbly co~.~ncc-tctl 
wit,lr the nlot-c: exte~lded lcrel i~lg ol)(:r:~t,ions of ~ J I C  Grc):~t T r igo~~o~ne t r i c :~ l  
S ~ ~ r v c y ,  tlrc ~ a l n c  of our n1al)s \\.ill bc grc~at~ly cnllanccd by this atltlit,io~l;~l 
illformation, :t11tl prove ot' grc:~t  st:r\rice to thosc OfGcers of tllc Public JVorli~ 
I)el':~rt,mc~ll;, e inploy~d 11iore cspccially iu tllc 1rrig:ltioll Brunclt. 

Sindh  I)i\-ision. rigorous examination, :lilt1 
1st Dit.isi011, L o ~ v e r  P ro~ inces .  
211d ., t , l~e rcm:lrlis of this Officc: 
St11 ,, 011 the statc 0f tllc 111a[~s nlltl 
5th .. col l lpu ta t i~ l l~  \\-ere c0llll~1ll- I J l ~ p e r  Assn~n P:~rty. 

17 .  'L'l~c progrclss ot' c3nc:ll sur\-cxy part,,y in  lcveling will b(h foulit1 
1 l l i I 1 1  I I 1 1 i : s .  Tllo r(:sult is vcry s:ltisf;~etory, IIC(::IUS~ tl~(: 
\ \ ' 0 ~ 1 i  11:~s not o111y 1)(:(:1i \\.('I1 e x ( : c ~ ~ l ( ~ l  I I I I ~  ~iiost, eeonoinically, a t  a cost of 
Iis. -1-13-8 1)cr r u n ~ ~ i u ;  nlilo, in:-l~~tlin; all continiyncic?;, srlcli :IS salarics for 

1 % ~  t ~ . : r  c~stal~lisl~monl.s :111tl ill t l ~ c  c r e c t i o ~ ~  of l ~ c n c l ~  ~ l l n r l i ~ .  T l~ is ,  wllcn con- 
! ~,i~stc~tl wit11 ~)rcs~-ious r:ites, is vcry e~~c!oul.:lginfi, sl~o\viug t , l~:~t ,  as our Sur\-e:;ors 
; : \ i l l  oxpct-ic~lcc: ill tllcir 11cw \\-o~.k, tlrcir progrcss is inorc ~-nl)iil, aild, tllcrct'urc, 

iiicatcd to tlie Exccut,ivc 
Officcrs in cliarge of tlie parties marginally noted. 



more economical. An improvenlallt on the prcsent vela). low rates, l~owevcr, 
w n  scarcely be expected. 

16. I n  the several districts where rcvenue survey was carried on, I Y ~ I H -  

ther in the North-Western Provinces, tlic P~lnjab,  in Sindh, in the Central Prov- 
inces, ns well as in Oudl~ ,  the local Governmc~lts were d i v e  to the importance 
of having masonry pillars, or stones, fixed a t  tlic tri-junction of all v i l l a ~ t ~  
bouiiclnrirs ; and the necessity of having somc 1)crmanent rrcord, on tlic groulld, 
of our labors, in case of boundary disputes, has been fully recognised 1)y those 
wllo 110~scss any practical kno\vledgc of tlle su1)ject. T l ~ e  extreme difficulty, 
ant1 in thct a t  times tlie ilnpossibility of ac1,judicating nrithout some such la~ltl 
nlnrlis, is admittcd by a11 competent autllorities. Notwithstauding this, I regrrt 
to state, little progress 11as been nlatlc since last season's rcport, in the way of 
securing our stations in tlie Ltoogl~ly Ilistlict of Bcngal, where no masonry 
pillars hare 11ec.n raised, altl~ougli the Governments, both of India and of Bengal, 
liave antliorised tlleir construction, a ~ i d  ~ l ie i r  being paid for by tllc Zemind:u.s. 
I mould suggest that no further timc bc lost in gil-ins effect to the very pwi- 
tive ol.tlers of Government. 

18. I x s ~ ~ c ~ ~ o ~ . - - D i i r i n  the season under reviclv. all the survev nartics " l 

u7rre inspectecl by tile, except t i e  North-Western ~l-ontie;. Establishment ulldvr 
Colonel Johnstone. Tlie inspection extendecl tlirougl1 tlie Central Provinces to 
Poonah, to Sindh, :lnd the Nortli-Wcstcrn Provinces of Iltdia ; a distance of Ci,riOH 
miles I~r ing  tmversctl bet~veen the 23rd July and 31st Octoher, or in a little more 
than three montl~s, nrllcn I returned to Calcutta. Thcse close inspections are 
f'raugl~t with benefit to tlie Statc, because the Inspecting Officer has tlie advau- 
tage of l~ecoming 1)crsonnlly acquainted with t l ~ e  Officers, both Covenanted 
and Cncovenanted, and of learning mnch, n~hich cannot I)e attaincd ivitbout a 
(#lose 1wrs011al iiis1)ectiou. W l ~ e r c  sliortcomings n7ere apparent in  cal-ryitlg 
out details of ~ ~ - o r l < ,  they were noticed and promptly c.liecbed. I have lnucll 
pleahure in beating testimony to tlie co-operation and assistance received from 
tlic Executive OAicers, their careful rttention to dutics, a t  tirues very arduous, 
atid t,he gradual improvement noticeable in the 4 inch maps, which arc now 
i1r:~wn in pen and ink, and in n stplc susceptible of reduction by photography. 
'l'liis is a lriovc in a riglit direction, inasmuch as tlie reduction by means of 
1)liotoyral)hy is far more correct than tlle old system of reducing by the penta- 
1 'l'lie m:Ips, too, are morc uniform in appeamncc, in  consequence of a 
Inore ~-igirl st,ylc being exacted in their rendering. 

20. I t  is gratifying to record the approval of my colleague in the Lower 
Yrovincc.~ and myself of the very vn1aal)le sic1 afforded by the llssistants in thc 
cw~-resl)oncling ant1 dra\\,iny brancl~es of the Heat1 Quarters' Office. Mr. Adels, 
of tlie l'ormer, is vcry nssitluous atltl Ilard-working ; and . \ lr.  ICellp, of the latter, 
or (11-awing a ~ ~ d  co~r~putin;. brancl~, is very able and efficient. 

D. C- VANRENEN, Colowcl, R. A., 

Slrpdl. of R e v o ~ u c  Su~..ceys, Upper Circle. 



OP TItE 

P R O V I N C E  O F  O U D H ,  

For Season 1869-70. 

IST DIT-ISION. 

D I S T R I C T  G O N D A .  

1. LI~IITS OF SURVEY.-T~C party re-entered District G o n t l ~  on 2.3tll November ISGO, 
and the  ficld season extended to  t he  

>ln,jol- F. C. Anderson, Deputy S~~l ,e r in tende~~t ,  1st grade. 38th April 1870, giving a total  arca of 
ASSISTIRT~. 

1,ientelinnt D. C. A~ldrew, A S S ~ S ~ ~ I I ~  Su11eri11tctlde11t, 1st grade. 10 iS ' ' l .S  sqnare lniles, comprised ill t h a t  
111.. C .  I\'. Clllnl'bcll, Snrvc~.or, 21111 gmcle. portion of' Distl-ict Gonda 11~hicl1 ia 
,, 13. T. H I I I I I ~ ~ ,  A s s i s t ~ ~ l ~ t  S~~rvcyor ,  2nd grndr, trnusfcrred to linlitc,l I,y District Bustee of tIlc 

1st  I)ivision, N. \\'. P., 1st Mny 1870. 
,, G. \V. Jarl~o, Assistal~t. Sorvcyor, 3rd grnclc. ATortll-IVestcrn Provinces, west by Dis- 
,, .I. 11. Scott.. Ass is ta~~t  S~~rvcyor.  3rd ~ r n d c .  t r ict  narnit,ch, north bp tbe  r~nsur \~eyed 
,, A. 1,n11e, Proby. Surveyor. 4.tl1 r r~~cle ,  tra~lsferred to  4th of District Go,,&, sout,ll 1," the 

I)ivision, L. I?., 7th h'ovc~nber 1870. 
,, A. C. IV. Idcmnrcli:~~~cl, Prol~y. Surveyor, 4th grnde. 

Goncl:~ Circuits srirveyed in 1Y67-68. 
,, H. A ~ ~ d e r r o ~ ~ ,  Prohy. SI IP~PJOI . ,  4th ~ r ~ n , l t ~ ,  t~ . :~~~sfer red  fro111 2. DISTIIIDUTION OF A~BA.-TIILI  

I~ol~ilrnncl Surrcj .  joiued 1st August 1870. gross area includes 5 square miles of 
25 Sub-Survejor~,  kc. 

~ , ~ r e r . r ~ o  P . \ ~ T P .  
the  rnr-irons of l~yxabad,  P"=l mile, 

Mr. .T. A.  S\vinrg, Assistal~t Surveyor, 211d grade, n l~d  Lcveler. sor\rc).ed subsequent to  the  area of 16 
,, G. C:~inpbcll. Levelc~. square miles returncd last year, to  corn- 
,, .I. > I ~ ~ r p l ~ g ,  Leveler. 

1 Native Leveler. plete the  cantonment plan, and a n  area 
of 106.84 square milcs contained in :I 

strip of villages of District Bustee, North-Western Provinces, surveyed along the  commo~l  
Iiorln(lnry to  ensure s perfect junction bct~veen the  two Districts. The entire area is thus 
distributed :- 

- -- -~ -- - ..... .......... 

DISTIIICTB. Clrc~lila. ~ I F . I A R P I .  

-- I 

... Totnl Ont-11lr11 ... I 6 Ll I 1078.48 1 

... Totnl nree, District Gondtr 

... O l ~ t l y i n ~  Vill;1pr3 of District D~intce ... 

3. n o n ~ n ~ n  Y nerw I ~ N  OU DII A N D  N o n r r r - W s s ~ e n ~  PROVINCES.-The Proviilcinl bonnclary 
I)ct\vcen 1)istricts Gods ant1 B u s k c  was demarcated during the  mititcr of 1968-69, by 
Ctlptt~in I I a s t i ~ ~ g s  on t l ~ c  part of t l ~ c  Orldh Government, nnd M r .  Ridstlale 011 tha t  of the  

4 

-- -- - - - -- - 

l ' e r q ~ ~ n ~ ~ n l ~  i \I~~nliapoor ... ... ... 
... , KIISLR. Gonila ... ... 

.. Ootro\vla ... ... ... 
... ,, B ~ ~ l r n ~ n p o o ~  ... ... 

- _ ' - - I  

. . - - .- 

209 1 l i i i P  

5 11 

... 
E:nvil.ous or Fyznl,ncl Cantonmetit ... .,. 

..' I 

375 

312 

24; 

DC(;.(I L 

106.8 b 

6.00 

204.10 

2(;1..1.L 

323'38 







3 vcry satisLlct,ory state of efficiency. T l ~ c  rates, too, w o ~ ~ l d  seem to be only almnt one-third 
of \vhat, similnr work can be turned out for by the Public Works Departmct~t, as given in  Yuth 
para, of the Appendis. 

12. Thcre now remain only sewn short ~eries,  nggrcgnting 520 r u n l ~ i n ~  miles, to 
complete thc programme proposed for the Revenue Survey I)y the Snl~vrintendclit oP 1rriq:ltioll 
in Oncll~. This section, est'nding from thc Outlll and Sl~nl!jel~anpoor I~ound:rl:)- to the Sohelec 
or Snrjoo nuddce, the I)eputy Su]>eri~~tcncIent hopes to complete I)y the middle of January 1 S7 1, 
after n~hich lcvels \\rill be run according to instrllctions to be rcccivetl from the 011tlh Irriqation 
Department; or failing s~lch, the party mill be employed in Icvcling along thc left Ln:~k of 
the river Gl~ogra in District Goncla. 

13. P ~ n s o x ~ ~ ~ . - T l l e  Deputy Superintendent rcports very tiivoural~ly of rill his Europe;llr 
u s i s  tan ts. 

14. P I L O G ~ A ~ I ~ I E  Fon 1S70-71.-The area remaining to complete District Gontl:~, n~ttl 
with i t  the IJrovince of Oudh, is estimated a t  betmeen 900 and 1,000 sqllarc miles, ahicll b e i ~ ~ g  
nnder the average out-turn of this division, mill, i t  is expected, I)c coml)letecl t l ~ ~ r i n q  1570-7 1 .  
This area is inclrlsive of n small area estimated a t  122 square miles in Perqrlnnnl~ Toolscepoor, 
noticed in para. 39 of the Survcv Ann~lal Report for 1867-GS ns having bcrn transf,lrrctl 
from District Gonda to District Barnitch. 

D. C. VANRENEN,  O)t., R. A , ,  
Stydt. of Reven rce St~rrtya, 

L;~pe)- Circle. 
SUPDT. OF REVENUE SURVEYS' OFFICE, -\ 

Calcztlta, 3011 November 1870. j 



LEVELIXG. 
16. Thc last scries run  in  1868-69 was No. XXIi .  
Starting from the Great Trigonomctricnl bench mark a t  Mom on tlic Great Trunk Road, ID m i l c  

south of the Civil Station of Fnttehpoor, and near the  Berhampoor Railmay St:ltion. Hurxoo Lnll 
crossed the riser Ganqes and lilyil~p down his first Revcnnc Surrey stonc hcnol~ mark No. 37 a t  
Khoclaccpoor, strnck off a t  r ight  anglcs to his Series XX; a l~ont  8 miles fnrther np, frorn the t r i . j ~ ~ n c t i o ~ ~  
(of villages Sydunpoor, Bela Bhela and Kl~:~geepoor Snndwa, whence he ].an his first cross section nI' 
H$ uliles, and closed his first parallelogra~n a t  Jamowrcc on Scries XXIB, lcveled by Mr. S~vincy 
in  1868-69. 

The valuc of this point w:is calcnlatcd last year (without corrections for 
the adjnstcd Great Trigonometrical heights bctween Lr~ckuom and 
Fyzal~:~d) to bc ... ... ... ... = 345.8577 feet al~ove sc!:~. 

And by Hurgoo Lall's levels brought 1111 fi.~xn the Grcat Trigonometrical 
bcnch marks a t  Mow along Sories No. XXP. i t  was foulld to  be = 3462540 ,, ,, 

Sho\ving a corrcction applical~le on his first parallelograln (73 milcs 
in c~rcuit,) ... ... ... ... ... - - .3963 ,, ,, 

The second parallelogmm of t11e serics \\,as started from the tri-junction of Beln Bhcla. Sydunpoor 
:ind Khagecpoor Srundma ; from 1vhic11 point Hurgoo Lali proceeded north\\.ards :~ lo?~g Series XX;, laid 
do\vn the Revcnuc Sarvey stonc 11cnch rnarlcs Nos. 38, 39, :tnd 40 a t  the  tri-junctluns of the  villages 
uoted on thc map, and striking off a t  right m~glcs, drorc across section of 9; miles to  the Rcveuna. 
Survey stone bench mark a t  Sindirooa. on Scrics XXIf, of season 18CiS.69, of which the valne above sex- 
level 11:1d been computed in t l ~ c  preceding ycnr to  be (mithor~t currcctions for the adjusted v:~lucs ul. ... Great Trijiouon~ctric:~l le\-els between L u c k ~ ~ n m  and Fyzabad) ... - - 3514119feet. 
Wl~i lc  by Hurpuo Lall's Field Book of Scrics NO. X X i  i t  stood ... ... - - 351.3150 ,, 

I\lalcing s correction to bc applied to  thc 2nd parallelogram 80 milcs in circuit - - ,3031 ,. 
~ 

Starting f ro~n  the Revenuc S ~ u r e y  stone bench mark No. 40, Hnrgoo L:dl procccded fi~rtller nortll- 
\vards, laying down the Rcvcnl~e S11rvey stonc bencll n ~ n r k  41 :it t l ~ e  tri-junction of Belpoor, Rnssoolpq,or, 
: ~ n d  Sruohn; : ~ u d  conncctii~g with the O u d l ~  1rrig:tt.ion bench m:trlc :it Koondra, he closcd on the Grcat 
Trigonomctrical 1)ench Inark of Suonace, on tho mctallc~l road 1)etwecn Lucknow and Fyzabad. H e  then 
\vent 1~1clc and continued his Sories No. XX; to the Rcvenoe Survey stone bench mark No. 43, on t l~ , .  
Ghugrs, which had been laid dow11 11y Mr. Swiney. T l ~ i s  conrpletcd the first series of the season's work. 

17. I n  like nlnuncr 31r. M~lrplry, st:auting from the Orcnt Trigono~netricnl 11mcl1 mark a t  Fottcll.  
1wor on the Grand Trunk Road, lcvelcd along Series No. X I X i  :rnd laying down five Revennc Survey 
stollc hcnch n~nrlts took np  t l ~ c  Great Triyonometric:rl 11encl1 mark a t  Snnacc, on which Series No. XX'; 
Irud alr~.:~dy been conncct~cd, m ~ d  forming t l~ree  l~ar;~llclob.ran~s, closcd in  each case 011 Hnrgoo Lall's 
Scrics XX$ whicl~ 1:~y on his c:~st. 

18. Mr. S\rincy commcucing his Scrics XVIII: from t l ~ c  Grent Trigonomctricnl I)ench marl< a t  tllc 
Mnln.:~ Railway Stnt,ion, crossed t l ~ c  G:~njics. and 1:l~ing ~o \ \ . I I  six R,crcnno Survey stone bcl~ch 111:uks I),. 
,:loscd his four parallelogr:r~ns on Mr. Murphy's S c r ~ c s  No. SIX;. 

19. Tllcsc three first  cries I1:~ving 11ccn thus c ~ ~ m l ~ l c t c d ,  foul. dnwnmnrd serics from t b ~  (;llogr:l 
to tllc Gmiges wcrc tnkcn up. No. XVIlb  Ily Hurgoo L i d ,  No. XVIi  by Mr. G. Campbell, wlln. hasinu 
I,y tllis t i n ~ e  Ir:id sufficient pract,icc ~ v i t l ~  his instr~uncnt ,  m:is considered quite cqnnl to tlle task of \vc~rk. 

i l~~le~>cndcntly iLlong OIIC of t l ~ c  scrics, No. XV) IJY Mr. Swincy and No. SIV;  by l l r .  l I ~ ~ ~ ~ > l ~ ~ .  
Tilrsc f i ~ n r  domn\\~nrd srrics w r c  closcd IJII t l ~ u  G r c : ~ t  Trigonometric:~l Sn~.vcy b ~ w c l ~  marks of Aong, 
nZ:rhnr:~jpoor and Cnwnpoor on tlic Gl.ilnd Trunk Road l~c tnccn  Cuwnpoor and Al1al~al~;id. 
3. At C:~wnpoor, the nd.jnstcd l~c ig l~ t .  of thc Grrat  Trigonomctricd bench mark man takcll 

t.11,. d:~.tnm al,ovr ~cn.lcvcl for all t.he series lying west of Scrics No. XIVb. Mr. Swiney, st:~rtillg 1'rool 
this point, drovc his Icvol  long t l ~ c  Gr:~nd Trunk Ito:id to 3 ~ ~ t t ~ l ~ g ~ ~ r l ~  for about 55 nliles, :rnd I:lill 
,lc,wn five Rcvcnnc 811rv1.y stonc 111.ocl1 inarks nu tl~c! rigl~t, 11:unk of tho Ganycs, from which forlr et:ri,on 
lvcrc r11n ac*l.ons tlic: DI>:L~) to t l ~ c  Ghogra, No. X I I I t  I,y H I I I . ~ I I O  Lall. No. XI14 Iry Mr. George C:~rn~>l,cll. 
Nu. XI: I>y l~inrsclf and X $  1)y Mr. Murphy. A co~mcction was cffectcd wit11 the G r w t  Trigonon~ctric;ll 
I~cncli mark a t  R~~tllruip:~ran uc:~r l~nxcc.lc:i-t:iln~h nt At~riilpnrno and nt Jelalpnlp:~rao, all situated alollc 
t I I C  ~uct:illcd ri.:~d I~ctwccn Lucknnw and Scctapoor. Portions of t l ~ r e c  other Scrics numbered ]Xi.  VIII ; .  
: ~ n d  VII I ,  c~tmplctcd t l ~ r  lrvcling 11pcr:ltions of the scason, tmo of wl~ich connected the metctlled ~ .o ;~ , l  
I,ctn.c.an Sctrt:~porc tlnrl S I ~ a h i c ~ l ~ : ~ ~ ~ p o l . ~  wit11 t11c river G110gra. :md \vcrc ~ ~ ~ f c r r c d  to t , l~c Grcat Trigon,,. 
1n1.tric111 Iwncl~ ~n:irlc of Giiddce-ka-puom nrar  Doctor Carter's grnnt in District Scet:~pore. 

21. A n s , r n ~ c ~  ol.. FIELD W o ~ ~ . - E I e v c n  s e r i c ~  n11inbcr~11 fro111 X i  to X X f ,  1)0tl1 incl~~sivc,  hiLv,. 
Irc1.11 cntirrly complctrd during tl1c3 sctlson nndcr review, with portions of tllrcc other series ~ l u ~ n b c r ~ r l  
\'II: ~ I J  IX; lying nnr t l~  of t l ~ c  ~ ~ ~ c t a l l c d  ro:id l~ctwccn Srct:~poor :in? Sl~al!jeh;lnpoor. 

Fo11rtcc.n Crcnt Trigononictrical Survey l)cnrl~ marks hilvc l~ccn  takcu up, of wl~ich two. bcillv 
hi t~~:~tcd ci~st  of Li~ckno\v \ \ ' I I C ~ ( >  t l ~ c  Grcnt Trigono~nctricc~l heights have uot  been publialcd, cnunut 
Ilc c~u~p:rrcd \\.it11 tllc Ilevcnuc Smvcy rcs111te. 



Niiietccn Great Trigonomctrical to~vcr  stations 11avc hccn connected. 
Nine Ondli Irrigation 1)encll marks have been connectcd after a satisf;~ctory identification. 
Eighty-three Revennc Survey s t o ~ i e  bench marks have 1)cen laid down along thc  several series, 

prisn~i~iilal in shapc, beinp: 2.25 feet in  length and 12" x 12" x 16.1". 
Fivc lun~~dred  forty-nine tri-junctional platforms and 153 other permanent masonry points includ- 

ing teo~ples,  mosques, kc., h;tve been talcen. 
?.?. COI~RECTIOA~ APPLIED FOR DIFFERENCE BETWEEN REVENUE SURVEY AND GREAT T n r o o ~ o -  

AIETRICAL RESULTS.-AS tlie Great Trigonometrical Survey values east of Lucknom llave not been 
fr~rnisl~cd,  the work can be fillally completed, only alnng Scries Nos. X V i ,  XIV;, XIII*, XIIB, XIj. 
and X. \vitli portions of Nos. IX;, VIIIfr, and V I I f .  :md i t  will not be necessary LO alllide fiirtlier to 
the  fivc scries lying east of Lucknow nnmbered from XVI; to  XX+,  both inclnsive. Wi th  the Great 
Trigonornetrical currectcd value of the  Gre ;~ t  Trigouon~etrical bench marlc a t  C ~ ~ w n p o o r  fur origin, the 
Rcvcnuc Survey lcvels taken for 55 miles along the Grand Trunlc Road to  Fnttehgurh, then across th,. 
Cr;~ngcs. and for 65 miles along Series No. X i  to Jclalpurpa.rao, have bcen compared with the valnc of 
the Qrc ;~ t  Trigonoi~~etrical Survey bench mark a t  Jelnlpnr, wit11 the folloming results :- 

Value of the Great Trigonometrical bcnch mark a t  Cawnpoor on thc Ganges Canal, 
extracted from the book of publ~shed Great Trigonomctrical heights above sea = 407.75 f'ect. 

Rcvenne Survey values cstracted from Mr. Swiney's field bonks of levels run along 
the  Grand Trunk Ro:~d hetween Cawnpoor and Fnt te l~gurh  for 55 n~i les  and 
then along aeries No. Xi to  Jelalpurpurao 65 miles ... ... =+ 05.855 ,, 

Revenue Survey value of Grcat Trigonometrical bench mark a t  Jclalpur from 
C;~n,npoor Great T;igonometrical bencli mark as origin ... ... - - 433605 ,. 

Grcat Trigonoinct,rical v:~lne of Grcat Trigonon~et~,icnl bench mark a t  Je la lpw near 
Scet:~poor extracted from the  buok of pol~lishcd G r e ~ t  Trigonometrical heights= 433440 ,. 

Ditfttrcnce betwcen Rcvenue S~irvey and Great Trigonometrical levels coalpared 
:lt Jelalpur ... ... ... ... ... ... - - 0.165 ,, - 

23. I t  will be observed that  t h e  Revcnue Survey and Great Trigonomctrical Survey results in :I 
circnit of 208 miles, of which 120 miles have heen leveled by the  former along the right hank of thc 
river Ganges, and 88 miles by the  latter along the ~netallcd road from Seetapoor to  Cawnpoor uid 
Lockno~v, shows a diffcrence of feet 0.165. Accepting the Great Trigonometrical data a s  correct. 
this  error or difference has been dispersed along the 120 miles leveled by tlie Revenue Sorvey. 
propurtionately to  the  distance traversed ; thns, as  milcs 120: 0,165 feet :: distance between buck and 
forward staves : correction applied to  each observation. This correction + or - has been noted in 1.ei1 
in colnnrn headed " Mean rise and fall" in  the  field book, and has been carried forward into the colomn 

reduced levels of cach station, so as to make the results of tlie Revenue Sui rey  observatioi~s accorll 
with those c~f the Great Trigonometrical Smvey. 

24. Corrected data referable to  the Grcat T~igonometrical heights above sea having thns heen 
(leternlined hctween Camnpoor and Fut tchgnr l~  for the origins of tlie five Series Nos. X I V j  to Xf,. 
the  lcvels rnu along these scries have bcen again compared with the Great Trigonometrical Survey 
I>enuh n l a r k ~  a t  Rndhui, a t  Ataria and Jelalp~w, the results of which are as follows:- 

Valnc of Great Trigonometrical bencli mark a t  Cawnpoor on tlie Ganges Feet above sen. 
Canal taken from the  book of publisl~ed Great Trigonometrical heights = 407.7.5 

Valnr: of rise liom Cawnpoor of tlie Rcvcnue Survey stone bench mark 
No. 73 a t  K o l i a ~ ~ p o o r  on G r m d  Tronk ltoad between Camnpoor and 
Futtel lgmh taken from Mr. Swinoy's field book, and corrected for 
Jcl:rlpur Great Trigonometrical bench  nark ... ... ... + 8.170 

Valnt, of fall of Great Triyonometricnl Survey bench mark a t  Rndhui-purao, 
from Revcnoe Survey stone bench m.~r l t  No. 73 taken from Mr. Murphy's 
field hook of Series No. X I V i  ... ... ... = - 13'354 -- - 5.184 

Rerennc Survey vnlne of R i ~ d h u i  Great Trigonometrical bcnch mark from Catvnpoor - 
 long Series No. XIV; ... ... . . .  ... ... ... = 402.566 

G r m t  T~igonornctrical Sl~rvey v d u e  of Rudhui Great Trigonometrical bench mark 
extracted f'runi l~ouk  of publislied Great Trigouometric.al heights ... ... = 402.15 -- 

Difference or Revcnue Survey error dispersed over 55 miles of southern poeition of ... Series No. XIV; ... ... ... ... ... - - 0.416 

Simil:rrly tho diffcrence or error on the northern portion of Seriefl No. XIV4, amounting to  feet 0.0123. 
11:)s I)cen dispersed over 38 ~niles of this series, the argument being the distance in chains between thv 
~nctallecl road fro111 Locknow to  Scetapoor and the river Ghogra, wherc the series terminates. 

Vallie of G. T. B. M. a t  Cannpoor taken from the hook of published 0. T. Feet. ... 11eighte above sea ... ... ... ... ... = 407.75 
Valnc of rise I'rom Cawnpoor, origin of Sheorajpoor on Qrand Trunk 

Roml, to Fattehgiirh, taken from Mr. Swiney's field hook and 
:tdjusted to  G.  T. B. M. a t  Jelalpurpnrao ... ... ... =+ 204759 

Valnc of 1';111 of (3. T. S o ~ r c y ,  B. M. a t  Rndhuiparno from Sheorajpoor 
along Series XIIIB taken from Hurgoo Lall's field hook ... = -26.0130 -- 5.5371 

Revenlie S u ~ v e y  value of Rodhniparao G.  T. B. M., hr011g11t up from Cawnpoor - 
:11o11g Scrice No. XI114 ... = 402.2129 

0. T .  v:~lne of lludhuiparao 0. T. B. M., extruciLd from l~iolc of G. T. 
... heights ... ... ... ... ... ... = 402.15CM) 

Difercnce or  Rcvenue Svrvc error dispersed over fifty-four miles of the southern 
... portion of Series No. XI IT^ ... ... ... ... - - Q62V 

- 



Similarly an error of + 0,0519 feet on the nortllern portion of Series No. XIII; was dispcrsenl 
over thirty-six n~ilcs, the argument being the distance in chains f rou~  Rudl~niparao G. T. H. 31. 
to the river Ghogra. 

Value of G. T. B. M. a t  Camnpoor taken from the book of pnblisled G. T. heights Fect. ... ... ... above sca ... ... ... =407.75 
Value of iise from Cawnpoor, origin of Bilhour on Grand Trunk Road 

to Futtehgorli, taken from Mr. Swiney's field book and adjusted to 
Jelalpoor G. T. B. M. ... ... .. = +29.7143 

Value of fall between Bilhour and G. T. Smvey B. M. a t  Ataria, 
talien from Mr. Campbcll'a field book of Series (southern portion) ... ... No.XII1  ... ... ... ... = -19.2400 - + 10~504:; - 

Rcvcnue Survey value of G. T. Survey B. M. a t  Ataria, l~ronght up from Camnpoor ... along Series XI I t  ... =41Y.'LS4:I 
G. T. Survey valne of G. T"B. M. a t '  Ataria, extracted fi:om book 'of pal~lisl~cd 

... G. T. heights ... ... ... ... ... =4lS.491, 

Differencc or Revenue Snrvey error dispersed over fifty-seven miles of southern por- 
tion of Series No. XIIk ... ... ... ... = 0.2R.57 

1 be error on the northern portion of this series was 01373 feet, dispersed over thirty- 
two miles. 

Value of G: T. B. I f .  a t  Camnpoor, taken fi.om book of published G. T, hcights 
... ... ... abovc sea ... ... ... =kOi'7.50 

Valuc of rise from Cawnpoor origin of R .  S. Stone. B. M. No. 100 a t  
Urowl on G. T. Road to Futtel~gurli, taken from Mr. Swincy's 
ficld 11ook and adjusted to Jclalpor G.  'T. B. M. ... 

Va.lue of Fall betwceu broml and G. T. Survey B. hI.  a t  Jelalpnr, taken 

No. XI: ... ... ... ... ... 
frrni Mr. S\viney9s ficld books of southern portion of Series ! =- 118545 

) -- + 2.5.4347 

llevenue Survey value of G. T. B. M. a t  Jclalpol., brought a p  from Ca~vnpoor along =433.1S47 ... Series No. XI$ ... ... ... ... 

Ileights above sea ... ... ... ... ... ... I 
3 

G. T. Survey value of G. T. B. M at Jalalpur, extracted from book of pnblished =433.-140 

Differcucc or Revciiue Survey error dis1)crsed over G.2 uliles of aoutl~ern portion of 3 = 0,251:1 
Scries No. XI+ ... ... ... ... ... ... 

The error on thc northcrn portion mas 0,0495 feet, which has been dispersed over 32 miles of this 
series. 

05. In  like manner thc portions of tlie three Series Nos. 1x4,  VIII; and VII;, lying uortll of tlie mr- 
t:~lled road betwceu Scctapoor and Sliahjel~anpoor, mitli the G. T. value of the Jelalpnr G. T. B, AI. for 
r~rigin have bccn refcrred to the G. T. B. M. at  Guddi-ka-poorwa, and the differencc betweell Revt.uu,, 
Survey and G. T. results amounting to 0'4286 fcet, has been distributed over 150 miles of tht-nc- 
t11rt.e series. 

Z(i. The averaze error applicd to 684 miles along the nine series of the Revenue Survey lev,>1111- 
olrcrntious, of which the records have been completed is 0.0027 feet per running mile. 

27. ERROR IN  LEVELING STAFF HOW A D J U S T E D . - ~ ~ O  of t.he staves supplied last ycar from t l ~ ~  
Roorkee workshops mas found to be considerably bent, making i t  newly one-sevc~lth of all inch ~Iiort+.r 
tbnn the otlicrs. This stalF was used by Mr. Swiney himsclf, and the error of reading has 11t~c.11 
;~tljusted as follows :- 

Tliree rcliablc staves were act up on t,hc samc pin one aftcr anothcr, and the readings, (i i~irhca 
;~pnr t  from zcro upwards wcrc recorded, the incans of wliich were compared witli the reailinas ,111 tl~ts 
sllortcr staff a t  tlie sanie distances apart up the ecalc and on tllc same pin. Thc differences w,>l.t: P:IIIPII 
rht- " error of thc ataff" and have been applicd to the hcights recorded In the field book, thne :- 

... Error at 6 fcct ... ... = ,002 ... ... ... 
Tllcae corrccliooa llnrc brtm 

Error a t  6.5 ,, = .003 noted in blne in tho liclli 

Error i ~ t  7 ,, ... ... ... 
At all tllc rcndingn of the curved staff, rccordcd bet\vcen 5.75 feet and 6.25 feet, the correction .c)o:: 

II:IS beeu dcdncted, 1)ctwceu 6.25 and 6.55, the dcduction applicd has been ,003 and between 6.75 : ~ t ~ ( l  - , .,- -0 ,  ,006, for csaulplc- 

Reading rccortled in field book of curved stirff ... ... ... = 5.923 feet. 
Correction in Idnc ... ... ... ... ... =-. 002 ,, - 

Corrccted rcading ... ... = 5,930 .. 
- - 

Rcanlinp rccordcd in field book of curved ataff ... ... .. = 7.015 fcct. 
Corrcctiou shown in Lluc in field book ... ... =-. 006 ,, 

Corrected reading ... ... = 7.009 ., 
- - 



3. RECESS W O ~ L I C  A N D  MAPS CONPLETED.-Thc Recess Office of the  Leveling Establishment, 
O ~ ~ ~ I I L , I ~  a t  Kyuec Tnl on the  14th May, siuce which date thc  following records have been c~mpleted :- 

Pool OitrZL lololigation Depavlinenl. 

1. T m n t y  sheet- of the Oudh Revenue Snrvey 1 mile = 1 inch maps on which have becn 
plvttcd i n  blue, every alternate Luvel Station of all the  fourteen series and cross sections; 
and in lake, each Rcrenuc Surl-ey stone bench mark, village tri-junctional plz~tform, G. T. 
Station, cnlvert, mosque, kc., &c., to  which observations have been made. The stations 
have all been lcttcrcd zlnd connected with lines of blue. 

2 .  Thrcc hnndred anrl nineteen sheets of vertical sections of the  fourteen wries, nomhered 
from XXi to VII;, both inclasive, on scale, horizontal 6 inchcs = 1 mile, and vertical 
S.8 f e ~ t  = 1 inch. 

3. A table of heights showing evcry permanent object t o  which observations have been made, 
cscluding only the common level pegs and level stations, with a careful descriptiou of exch, 
cstractccl fronl the  field book. 

Fool IIleven 716 F7~olz.ey Bepnollmend. 
1. CALCUTTA  OFFICE.-^^^ sheet of the  " Index to sheet maps of the  Province of Ourlh" 

0~11 sci~le 16 miles to  the i ~ ~ c h .  
2. One shcct of ve~.tical scctions on scale, horizontal 6 inches= 1 mile, and vertical 1 inch = 8.8 

fcct, as  a smnple of' the 319 sheets supplied to the I ~ ~ i g a t i o n  Depz~rtment., 
3. Tllc original field books of the  scvcral series and cross sections. 
4. Returns of work performed by each leveler during t h e  field and recess seasons. 
1. R E V E N ~ E  SURVEYOR'S 0 ~ ~ 1 c E . - T h r e e  degree sheets of Oudh, scale 4 nliles to theinch, on 

~vllich all the 14 series and  tllcir cross sections have been pent:~graphed from the 1 mile= 
1 inch ulap supplied to the  Irrigation Depart~ncnt .  These degree sheets show the series 
nncl cross sections in blue, and the Revenue Survey l~ench  marlis, tri-junctional platfornls, 
G. T. tower stations, culverts, \vclls and other permanent objects in  red. 

2. Duplicate of table of heights, described as No. 3, furnished to the Irrigation Department. 
29. COST AND RATE PER MILE.-TI~~ cost of the  Leveling Estxblisl~rnent. during the season 

u n d ~ r  review, has been Rs. 5.949-8, adding to mlticll the sums cxpcnded for contingent chilrges, including 
tl.i~vvlliug ;~llowances and t l ~ c  purchase, carrii~ge and embedding of 83 Revenue Snrvey stone I~ench ~uarks. 
:tg~.rcgilting Rs. 2,331.9-1, raises the total cost to  Rs. 8.281-1-i. Thc total number of miles lereled 
SwCr is l ( i3 i .S  miles, and t l ~ c  rate therefore fur running mile is  Rs.  5-1-5. 

.,., .,.I. For t l ~ c  Leveling Party there remain only seven short sclaies to coulplete programme laic1 do\v~l 
fin. tht. Rcvcnno Survey EstaLlishment by tlic S ~ ~ ~ e r i n t e n d e l ~ t  of Irrigation in Ondh. These extendfroul 
t l ~ c  Ou(111 ; ~ n d  S11;~hjehanpoor l~oundary to t h ~  Sohelee or S:trgoo, and aggrcgatc about 520 running 
tl~ilt-s, including cross sections. The loveling oper;~tions will be commenced by about the 20th Novelnbcr 
I S i o .  and should, making all due nllowancc for tllc heavy line cutting i n  the  north-west or forest portlon 
*,t' District. Kl~crce, 11c cunlplcted I J ~  the middle of Jantlary. After that, lcvels \!,ill be run according 
to tli~t instrnctions rcceivcd from the Oudh Irrigi~tion Dcp:~rtrncnt, or failing such, t,hey mill I W  enl- 
ploy(:rl in lcreling on the lcft bank of thc Ghogra in District Gunda. 
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lsr  L)IVISION. 

D I S T R I C T  R I J N O U R .  

1. OUT-TUI~N op lYoa~.-'l'lle survey of District Rijnor~r \\!as r c~s r~~ned  e:~rly ill 

Rlnjor A. D. Vi~urcucn, Deputy S u l ) e r i t ~ t c ~ ~ d c ~ ~ t .  2url gradc. 
November 18G9, and fieltl \vorIi 

Assislrr~~lu. extended to  the  end of Biay 
Lieutc~lnut A. F. Cumberlege. Assistant Superiuce~~dcnt, 2nd gmde, dicd 1870, r e s ~ ~ l t i n g  in an  oat-t11r11 of' 

ou t ~ l c  21st Rfnrclr 1870. 980 square miles i n  Bijnour., 
JIr. I\'. H. Pntterson, Surveyor, 2nd grnde. 
,, \V. Sincl~~ir,  Surveyor, 3rd grnde, tro11sferredfro1n6tl1 Division, Lower and 40 square miles in Dist,rict 

Proviuccs, 6th July 1870. Baraich. This small area of 40 
,, H. \V~;ly, Assistnnt Surveyor, 2nd grnde. square miles had been in  alley- 
,, T. Pattcrsou, Assistant Survexor, 3rd grade, on lenve to Europe for 

12 ~nont l~s ,  without pny, from 15th July 1870. ance for two seasons, owing to 
,, S. 0, Rlndrns. Assistnnt Surveyor, 4th grade. the  demarcatio~l of villages con- 
,, J. \V. Lincoln, Assistnut Survuyor, 4th g r d e .  tignons to the forest rescrvcs in 

34 Sol,-Sorrcyors, kc., kc. 
Leveling Parly. Pcrgunnalr 1311ing:~ of B:lr:~icI~ not 

311.. \V. Bourne, Assistnut Surveyor, 3rd grnde, aud Leveler, resigned 27th having been com1~leted ill time, as 
R I I I ~  1870. allncled to  ilr paragraph 5 of the 

,. 11. T. H n ~ ~ l y ,  Assistant Surveyor, 2nd grnde, nnrl Leveler, trnusfer. ;d 
from 1st I)ivision, Oudl~, joil~cd 18th Mny 1870. 

Annual 1tel)ort for 1SGS-G9. 
2 l\';~tivc Levclcrs. 

2. D ~ ~ T ~ ~ ~ ~ ~ I ~ N  OF , !a~~.-The area, surveycd in District nijnour is tllus distributed :- 

Sqre. Miles. 

P e ~ ~ u n n n 1 1  Nnpeena 505 Traverse Circuits ... 
'*IN C l n c ~ l ~ ~  ?lo. 5 ... { , Alibrabul . . . 

,, Bi,jnou~. 
,, A l ~ ~ n d r ~ a ~ o r  

5 i 3  T ~ i v e r s e  Circuits . .  . 
1 1 0 6 ... { "' 1 ,j& Vjllages . . . ,, Kecrotl~poor .,. 

, B u r m  ~ o o r a  , , , 
149 Travrrsc Circuits ... 

AIAIN Clacu l~  NO. 7 ... 1 , Nujceknbad ... I 10s) V i l l r ~ r s  
G Ornnts ... 

. { 13 1 Trnvvrsc C i l w i t s  ... 
 mar^ CIRCL~IT No.  8 ... ,, NqjccGabud 102 Villages 

3 (:ltults , . , 
River Ganges, ovcrlnp OII r igh t  l1n111i ... (i Traverse C'inr~its  ... Hi%L 

1307 Traverse Ci~.cai  ts . . . 
' ~ O T A L  ... I 1216 V i l l : ~ g c ~  , ,  I 97$1?1!1 

9 G r ~ i n t s  ... 
Add gnp sol.vcyrd in pcrg~unllnh R l ~ i n g a  of Ilisbrict B:~rni(.Il ... 40.111) 

-- 

G ~ A N D  TOTAL SURVEYElb .., l,ol$k!j!l 

3.  POSITION A N D  LIBIITS.-The tr:lct s ~ ~ r v c y e d  in District Bijnor~r 
lies b c t w c e ~ ~  l):~rallels Nortll Lati tude . . .  . . . . . . . . . -- 29°.201 

29-58 

; ~ n ( l  Mcritlians East. Longitude 

I)c3ilrg linlitctl sorlth-cwt I,y t l lr  nre;r sllrvcYed in 1 S(;S-69 ; north-e:~st by Cr~~rllwal :clltl 
l)~.11rt1 Doon ; west by Districts S a l ~ a r u ~ ~ p o o r  and h f o z l ~ t ~ r n r ~ g g u r .  

6 



48. S A ~ A L L  AREA nEAl,\lNING I N  BIJNOUR.-The Survey of District nijnonr is 11ow corn- 
pleted with t h c  exception of n small  area of 30 square lnlles, whicll r e~na ins  among the  hills 
of t h e  Cllandcc I l la l~a ,  a t  t he  northern apex of thc  district. The  failnre of \rater in this 
direction compelled the  withdrawal of t he  survey parties, bu t  as  t he  drainage 110s already 
been mapped, t he  rest can easily be filled in  by a small party which will be detached ill 
spring of' t he  present season. T h e  final arca of tllc district \\rill not therefore be retorne(1 in 
th is  report. 

5 .  S Y J ~ J ~ E T R Y  OF PEIIGUNNAFIS.-AS noticed in t he  last report, t he  pergunnabs were 
found t o  be compact and symmetrical, which will tend t o  11reve11t f~r tnre  transfers of villagcs 
and  re-acljnstment of areas among,  pergunnahs. " I f  any changes of' boolidaries l ~ a v e  to  be 
made," says t he  Surveyor, " i t  1~111 be  probably owing t o  streams which were a t  one timc 
the  common b o u ~ ~ d a r y ,  l ~ a ~ i ~ l g  deviated from their  course, t hus  placing villages wllich were 
situated on tlie near bank, to  t he  fi~rtller, a r ~ d  vice ~ersti." 

6. CONNEC~ION \VITkI GREAT TI~IGONO~IETILICAL SU~VEY. -The  Revenue Survey was 
connected by traverse with three principal stations of the  Badhon AIeridional series, of 
which Mahesari and Chandiapahar f.111 within t he  morli, and Harpalsid jus t  out of the  boun- 
dary, in Gurhwnl. Tlle snt)joined table of com1)arntive distances fi~rnisl~ecl 1)y t h e  Surveyor, 
also shews the  conuectiou with tile Great Trigonometrical Survcy Stations of EIuldour and 
Sarkam, w11ic.h werc taken u p  by lrim in 1Y6S-69. The result is very satisf.lctory. 

GBE,\T TRIGOSOBIIETRlCAL SURVEY STA'L‘IOSS. I Sort-ey. in fccr. 

Avcmge error , . . . . . . . . 

7. FAII,C;ILE I N  CONNT",CTINO WITII  KIJAIAON A N D  G I T R I I ~ A L  SC:IIVI~:Y.--AI~ a t tempt  was matlv 
to  connect on tlie triangles of' the  Kirmaon ant1 (311rhwal Tol)ogr:~l)lricnl S I I ~ V L ' ~ ,  some of \VIIOS(- 
millor stations were some years ago fixed in t hc  I< i j~~o i i r  Tcrai, I ~ u t  t l ~ c  Dt>p~tt,y S ~ ~ ~ ) c r i n t c n d ( ~ r i t  
reljorts tli:it, owing to t,lre 1al)se ot' time, all traces of t l~cse  slations had disnpl~carc(1. 

8. DEV.\II, S r i n ~ ~ ~ . - T l i e  interior sorvcy wliiclr \\,as on tlic full scale of 4- incl~cr; = 1 
milc, was I,~.c:cixely of tlre same character as dcscril,ed in ~) :~r : rgrapl~  9 of tlrc rrl1ort for 18(i,Y-(i!). 
Tile (1et:til S~uvcyor s  \vcbrc c o ~ ~ s t : ~ ~ ~ t l y  visited in the  field I)y tllc Dt:l~nt,y S~r l ) c r in t c~~d( :~ l t  an11 
llis A~sisl:rnts, mllo, \)csides inspecting the  work a~ l t l  secing tha t  instructinns werc rigoro~~sIY 
:~dIrcretl to, ran 14.7 nrilcs of cl~cclc strrvey, so directed as to p3 .s  t h ro t~gh  the  worlc of ovcry 
tlct:~il Surveyor. 

9. VILI,AGE DOI.NDAILY P ~ ~ ~ n n s . - T l l c  villagr l)o~indnry ~ ) i l l :~m and tri-jrrnction pl:~t,- 
forms wcrc all 111) an(1 in ~ ~ o o d  order, l ) t~ t ,  a s  r c m i r ~ l i ~ d  last ye:lr, the  platfornrs :~ rc  not lilic,ly 
to  I.lst long, owing to  the  I)nd cluality of tile m:rsonry. 

10. SE'ITI,P~IENT S ~ ; ~ ~ v ~ y . - T l r e  sct,tlcmcnt dct:~il survey h:~ving ~)rcccdctl Lllc ~,rofi.ssion:~l, 
as et:rtcd in 1)nraqraph H of I : I ~  report, no compnriso~~ corrltl hc instituted in thc tieltl; I I I I ~ ,  tl~c- 
D q ~ ~ t y  Snl)er in tc~~t lent  pro~nises to  fitrnish, if possil)lc, tllc rusult of coml)arison of vill:rgc% 
nrc:ls l)y the  t\vo srirrcys, which mill l ~ e  rcportctl on (if received in tirnc) in thc ncxt report, 
n - l l c~~  s ~ ~ l , m i t t i r ~ g  t l ~ c  fi~ral area of' the  tlistrict. 'l'llc I)ou~rdnrics of villages mere c~ornparivl ill 
the  ficl~l  wit11 the  sett lc~me~rt mnl)s, and 1)asst.d ;IS correct. 



11. Y n r ~ c r r . i ~  TOWNS.-Tlie following large towns werc surveyed on the large sc:~lc of 
8 incl~es = 1 mile :- 

Chaudpoor ...I 
I )l~mnpoor ... I 
K u g e e ~ ~ a  ... 1 I n  District I3i,jno11r. 
Iliinonr ... 

12. D r ~ ~ r c v r , ~ r ~ s . - T h e  chief dilliculties c~pcr icnccd werc presented by the  natnre of 
the ground, especi:~lly in the  I ' c r g n n ~ ~ a h  of Burrapoora, the  greater par1 of m l ~ i c l ~  is situate11 
in tile Terai, is almost uninhal,ited, intersected with deep ravine-, and covered wit11 denst* 
I ~ ~ ~ g l e .  nurra1)oora forms the  J a g l ~ c c r  of the  l tajah OF KLlshcel)oor wl11) r e ~ ~ d e r e d  prompt 
'and etfectual assistnnce in supplying coolies to  clear snrvey linc~s The Dep11t.y Si~l~cr in tendent  
describes the Chnutlec Illalta and the  caster11 portion oP the  N ~ ~ j c e b a b a d  L'erg~m~iah as  similar 
to Burrapoora. 

13. PEI~SONNEL.-T\~~S party has sustained a severe 10;s in the  dent11 of Lieutenant 
A .  F. Coml)crle~c,  Assistant S ~ ~ p c r i ~ ~ t c n d c ~ i t ,  who fell ill wllilst sr~rveying in  t he  Terai, :111tl 
soon after his return to  camp in Llijno~lr, tlicd of al)scess i n  the  liver. The Deputy Snperiu- 
t e n d e ~ ~ t  r e ~ ~ ~ n r l i s  :-" I l c  mas devoted to the  professio~~ he l~at l  cl~osen, was a n  excellent drafts- 
man and energetic t)ilicer, and his untimely tleath I much deplore, i t  quite cast a gloom on the  
party as we were terminating our ficltl I:~l~ors." T l ~ c  Deputy Sul>eri~lt,clldcnt reports very 
favoral)ly on tlic qualificatio~~s and nlcrits of his assistants, especially Mr. W. H. Patterson, 
R e v c ~ ~ n e  Surveyor, and Afessrs. TVray and IIanLy, Assistaut Surveyors. 

1.1.. LEVEI,S.-Spirit leveling operations i~~ i t i a t e t l  Inst se:~son, were, dur ing 1860-70, 
b r o r ~ g l ~ t  to n successr~ll issue. The n n ~ n l ~ e r  of miles leveled over was 692, of wl~ich  651 wt:rib 
niai~i lines, n11t1 4.1 I~ rnnc l~  lines. T l ~ e  n ~ ~ r n l ~ c r  of I)ench marks \\?as 656 and the  number 
of stations 5,593. The \\.hole has Ibecn effected a t  the s~na l l  cost ot' Its. 4.,ltS5-9, incl11(1ing 
contingent cl~arges,  or at, Rs. 6-7-8 per running mile, mllich is very s:~tisfactory indectl, 
:ind v c r ~  crcdital)le to the  parties cml)loycd. 'l'he levels wcre generally run along tbc  nlaiu 
roads ml~ich intersect tllc district. A dct:~iled report ou thc  lcvclinx in  Bijnonr has been fhr- 
 isli lied Ijy t he  Ilepnty Superintentlcnt, and  is p r i ~ ~ t e d  in the  A p y c ~ ~ d i x .  

15 .  P r i o o n ~ l r l r ~  Fnn 1870-71.-Drs~nrcr ~ ~ o n . i ~ ~ \ 1 3 . \ ~ . - ~ u r i n g  the  p ~ ~ e s e n t  season, 
1 S70-7 1, this tlivision will work in District Moradnl~:~tl, the survey of wl~icll h:~s been sanc- 
tionrd by the  Lieutenant-Gover~~or, cvl~ose m c m o r a n d ~ ~ m ,  datcd 20th OctoLer 1570 on the  
sul~jcct, w:~s f'orwarded to this olEce wilh the  Junior Secretary's docltct Yo. , dated 2Jrtl 
Octol~el. 1870. The Collector of Rlorndal)ad has f'uruisl~ctl t,he 1)epaty Supt . r in te~~dent  wit,11 
tlic follo\\~iug information rcgnrding tlic district. " I t  is divided iuto six Tellscelces,-tl~erc 
Ijeing no  other sub-divisions, such as Pcrgu~lnal~s ,"  uiz.,- 

T~rrssrr~sss. No. or rnntnincd Vi l l ;~~~,s .  
l\lornd:~l)nd ... ... ... ... 527 
1lilla.rcc ... ... ... ... 53 I 

... S ~ u m l , l ~ ~ ~ l  ... . . ... 4,.51 
Arn ro l~ :~  . . .  ... ... . . .  (jOS 

... H ~ ~ s s n ~ ) p o n r  ... ... ... 6-14s 
'llbakoord\\.arn ... ... ... 232 

TOTAL ... 2,S4,7 
-- -. . - 

i l l ( ,  :vr:l of wl~ich is cstimntctl a t  2,273 srln:lrc m i l ~ ~ s .  T l ~ c  Afor:~dnbntl Tel~scclc' is ~)ro~~o~rllc-erI  
rcbatly for s ~ u , v ~ y ;  IIill:~rcc was to  l~xve I)cc~i rcntly I)y t l ~ c  J [ ) th  Novcnlbcr 1570, ant1 Snrnl)I~r~I 
I)! ~ , I I I :  cntl of J l ~ n r ~ n r y  1371. T l ~ e  :~pl)roxirnatc : ~ r c : ~  of ttllcse t l ~ r e c  Tcllscclees is 1,100 sclll:trtl 
~ ~ ~ i l r s ,  \ \ , l~ ic l~  \rill ~,.ivc, arnplc c m l ) l o y m c ~ ~ t  for the season. 

1 (i. I ~ I I ~ ,  il' i t  I ) (% of i m ] l o r t ; ~ ~ ~ c c  to  11tilisc the l:~l)ors of' the j~rofcssi~)nnl S I I ~ V C ~ ~  ;?I c : r l e ) , ~ ~ , ,  
1111'11 I I I I I I o I I I ) ~ , L . ~ I I ~  tl~c, t w ~ )  ol)r:r:~tio~~s of t , l~e  ~)rol'cssionnl n ~ ~ t l  K l ~ ~ ~ s r c l l  ~ncasurcments FIIOIII~I 
~ t r ~ i c c ~ d  s im~~l t , : lnco~~sly .  1J11less thin is tlonc, tlnring on(, : I I I ( ~  tllc s:Inlc SC.~SI ) I I ,   here c:ln I,e I I O  

c~itic~ic~~it cl~cc:li OII t l ~ c  procrc~tlings of tlic K1111srrl1, or native mras~~rc rncn t s ,  l'hc Kl,rlsrell 
r~~c:ns~~rcrncnts in t , l~c I\lor:rtl:~l)atl I)istrict, whicll 11ntl 1)ccn ron i~nc~r~cc~~ l  last su1ason, ant1 a fair 
I ) ( ~ ~ I I I ~ ~ I I R  maclr, have? I~een, I r~~~t lers tnnt l ,  stopl>cntl by the R c v e n ~ ~ c  Bo:lrtl, North-Western l'ro- 
v i~~( . c s ,  t , l~c  e s t a ~ l ~ l i s l ~ n ~ c ~ i t  I ) e i ~ ~ g  movcil cleewhc:c, wl~cre  the plsoft\ssionnl snrvcy is t ~ o t  bcillp 
c-~i~ltl~rt:trtl, :I. ~i~.oc(~c~lil~l_r, \ v I I ~ c ' I I ,  for t l ~ c  ~ c : L I  i ~ ~ t e r c s t s  of' ( ~ I ) V C ~ L I ~ ~ ( * I I ~ ,  is grcatly to I) (% 
rl-~rc't>l ell. 



PLOHILCUNI) DIVISION. 

DISTRICT B A R E I L L Y .  

17 .  LOC.\LITY OF SURVEY.-Early in October 1YG9, this'party resumed the survey of District 
Uareilly, commencing with Per- 

Mr. J. Cn~npbell, Assistnut Superiutendent, 1st grnde. gullnah Beesulpoor, which on the 
Assislcrnls. south and east adjoins District 

Mr. J .  H. O'l~ouel Jr., Assistnut Surveyor, 2nd gmde. Shahjellanpoor. After completing 
,, B. Andcrsou, Probntiona~y Surveyor, 4th grnde, trunsferred to 1st Beesulpoor, the survey progressed 

I)irision, Oudb. 1st ~ u g u s t  1870. \vestward into Pergunnah Pureed- 
,, G. L. R. Scott, Probntionnry Surveyoi., 4th grnde. 
,, E. J. Jlnrtiu, ditto ditto ditto, promoted from Office poor, and moved into 

Assistnut, 1st August 1870. Peraunnahs Suneha and Aonla 
,, \V. I). Corbett, Probntionnry Surveyor, 4th grncle, promoted from which are separated from Per- 

Office Aesistnnt, 1st August 1870. 
19 sub-sn:veyors, &c. gunnalis Fureedpoor and Beesul- 

~ e u e l i ~ ~ , g  Party. poor by the work of 1868-69. 
Mr. J .  S. Swiney, Probationary Surveyor, 4th grnde, and Leveler. l'ergunnab Aonla is bounded south 
1 Native Leveler. and nresr. by District Budaon. 

18. SICKNESS.-T~I~ officer in charge so ordered his movements as to keep as clear as possible 
of the unhealthy tracts during the early part of the field season, but notwitlistallding all his 
care, he reports that nearly a third of his establishment sufferecl from fever in the eastern 
portion of Pergunnah Beesulpoor and in the low swampy lauds of Pergunnah Fureedpoor. 
The survey of tbe season completes Pergunnahs Beesulpoor, Aonla, and Suneha, but the 
soi~thern portion of Pergunnah Fureedpoor lying between Districts Budaon and Shalijehan- 
poor still remains to complete this pergunnah. 

19. TOTAL OUT-TURN OF WORK.-The total out-turn of the season comprises 406 square 
miles, and 565 villages iu District Bareilly, besides 5 square miles of the Nynee Tal Cantonment 
Survey. The area is thrls distributed :- 

- - - - - -  - 

1)istrict Bareilly . . ... 565 

... Nynec Tal Cantonment ... ... 

P ~ n r c h a r n s  

-- 

Beesulpoor . . .  ... 

... Furreedpoor . . .  ... 

Suueha ... ... ... 

177.24 : The remainder of Breuulpoor w;rs sur\.cyed 444 

130 

88 

I in 1867-68, and the remainder ol' Suneha 
75'89 in 1868.6!). 

No O P  
YILLAGBB. 

Aonla ... ..' I 103 

20. DETAIL SURVEY.-The interior dctsils, on the full scale, were of the same c1l:lmcter 
:IS noticed in paragr:lph 20 of the report for 18GY-G9. Every tu1)ogral~I~ic:il and geogrnph~cal 
t'cature has been delineated. Cultivation, fallow, and lands I:~tely thrown out of' cultivation, 
have been survcyed and mapped together, under the head of cultivation. 

- -- 

, \ R E ~  I N  SQCAIIP 
N I L E S  

1 
1 1 ~ ~ n 1 1 a s  

-- -- 

I 

21. CHECK SURVEY.-The interior survey mas tested by n re-survcy, 10 chains wide and 
70  miles in length, carried tlirol~gh 98 villages out of 56.5, in addition to \vliich chccl;, t l ~ c  plane- 
tablers mere frequently visited in thc field by the Assistaut Saperil~tendent a11t1 Assistant 
Surveyors. 

22. CONNECTIOR WITH C ~ R E . ~ T  TRIOONOMETR~CAL SUILVEY.-T~BV~~SC ~onli(~ctiol1 \\'a9 m;ltlc 
\\-it11 tower Station G?inera of the Kangir Meridionel scries, the ollly one wllich tiill wit,l~in the 
seasori's operations. Tliis station was also connected with the work of lS(i7-GY slid 1S6X-(i'3. 

23. DE~IAECATION.-T~~ village tri-jurlctions were ~narltcd by masonry platforms which 
wcre, whenever possible, used ns Theodolite Stations. The Assistant Srlpe~intendent reports that 
t,he platforms in Pergnnnahs Aonla and Silneha " were in great part 1,roken and dilnl)idated, 
t l~cy have been very ill-built and will not last long. T l ~ o  village Gonntlarics were gellcr:rlly 
marked by little heapo of carlh loosely thrown up." 



24,. SETTLEJIENT ~ O L ~ ~ ; D . \ R Y  Afnrs.-Thc Tl~alil>ost Maps are described an rorrc,rt, and 
drawn on the sc:~lc of 1 6  incllcs = 1 mile, or 4 t i~iies tl~t: burvey scalc. They Ivcre, with f e ~ v  
exccption~, supplied in good time, and agreed fairly with t l ~ e  professional survey. 

25 .  S u n v s ~  0 1 2  N r m a  T A L . - T ~ ~  elaborate and minute stlrvey of NJ.ncta Tal C a n t o ~ ~ m c n t  
alld environs, including the civil station, on thc  l a ~ g c  scalc of 20 inchcs t , ~  the milt, nl>\v nc:nly 

has heavily taxed the  resources of' this sin:111 party. The l>lall is on tllr of 
survey aud co~isists of' 6 Iargc sheets measuring 4.0 % 2s inches. 

n G .  Abnnt the  end of April last the  Assistant Supcrintcndcnt detached a small part.y from 
the field to  resume the  survey of Nynee Tal, I I I I ~ ,  I I C  states i t  was iml>ossil)lc t o  continue \vork 
in the valleys alter the  end of June,  owing to the  clouds. Hill  sketching mas resumed after 
the rains, a ~ ~ t l  the  Survc)yor I~opcs to  snl)rnil; the  N ~ n e c  Tal maps cornl~lete : ~ t  the  end of' this 
season, 1370-71. Dur ing my inspection of this oflice in O C ~ O ~ C ~ ,  tllc s u ~ , \ - c ~ ~ ~  of Nyncc Tal  

i ts  e n v i r o ~ ~ s  were s11ew11 to  me. Tllcy are very millute, and the m:~l)s wl~ich  l ~ a v e  l~ceii  
pre l~med I)y M r .  Campl)ell l~imsclf', evince considcr:~l~lc artistic sltill. I-Ic is all  c~sc-rllcnt I):~ins- 
taliing, energetic ollieer. Considcril~:. tlic large scale of survey and i ts  det:~iled cltnrncter, t he  
money spent on  i t  (luring the year, Rs.  3,250, is trilling. 

27. PEIISONAEL.--Mr. Campl~ell  reports so fjvomllly of all his assistants tha t  i t  \voultl 
Ile invidious to  s i i~glc  otit ally as mnre deserving tllan others. 

28. L~,VELIXG.-TIIC 1~'veling operations iuiti:ttcd Iatc Inst season, were rceurned on tlic 5 t h  
November ISC!), resnltrd in a successfi~l out-tnrn of 1,017 r n n ~ ~ i n g  rr~iles of levels cs te l~ded 
over an area of I ,100 sqnare rnilcs in I'crjinnnulls Jeh:~nal)nd, Pilliltheet, Nn\vnl,gol~j, Beesulpoor, 
Fureedlloor and Crore. 'I'l~c 11ii1i11 lines may be gencr:11ly defined as  f o l l ~ ~ v s  ;- 

No. 1.-Bareilly to  13ecsulpoor. 

No. 2.--Bccsulpoor to  Pillibheet. 

No. 3.-Pillibl1eet to  Na \ r a l )gu~~ j .  

No. 4.-From Ns\vabgunj due south, closing on No. 1 ; thence, 

No. 6.-Furtlicr south to  Pureedpoor. 

No. 6.-From Furecdpoor sonth-east  long t l ~ e  I~igli  road, (B:~reilly to  Shal~jehanpoor) to 
Fottcllgulij on the  border of t l ~ c  district; thence, 

No. 7.-Worth-east to Ncgohee, conti l~ued north along the  high road from Shnhjehnupoor 
to  l3ecsull)oor. 

29. The circnits dcscribcd by these lines of levels \Irere divided into two large bloclrs, nnrtli 
and sonth of the  cornmoll line formed by the  road from Barcilly to  Beesull)oor. Mr .  Swiney, 
Assistant Surveyor, took np the  minor parallel scctiotls two miles apart, in tlle sou t l i e r~~  block; 
the nort11cr11 I,lockbcing fillcd in  simil:~rly bJ. I<:tsinl Ali, S t ~ I ~ - S n r v ~ ~ y o r .  IC:~?;ilrt t\li also carrirtl 
n line of Ic~vcls from Pi l l i l~ l~cct  to tlic village C;~~o,iron.l:~ on tlie 11:ll:~ or I i ~ ~ t r c e  Nndtlec, t l lc~i  
along tha t  stream to  13eesulpoor. After coiiil~leting tllese two I)locks, the  levelers niovccl 
wcstnlard. C ~ , m ~ n c n c i i ~ g  from t , l~c  Great ' l ' r ig ,~~~on~ctr ic :~l  Sorvcy bellell mark nt  1l1e Hareilly 
Church, as bdi~l.c,  l l r .  S\vil~c.y Ic\relcd : ~ l o n c  the  r ight  or southcrn I ~ a ~ i k  of the  Ram:nnRa, 
n~id  Kasim t\li :tlong or ncnr the I~igli  mad f'~.om B:~reilly, to\vardfi ~ Io rad :~bad .  M r .  Sn iney  
also Icvclcd alone 11otl1 11ixI1 ro:ltls lcacli~lg from IJnrcilly 10 Hud:ton, I I ~  to thc  limits ot' l)istl,ict 
B a r c i ~ l ~ ,  nt~tl  slcil.tc(l thc distriot I)ou~~d:try of 1311rl:1o11 ad , jo in i~~g P e r g t l t ~ ~ ~ a l ~ ~  U~illrn, Soneha, 
n~ ld  Aonla of Ua~cil ly.  T l ~ c  m:lin l i~ les  above dcsclibcd \ircrc all con~lcctccl n.it1i cross s cc t ion~  
2 miles :~p:~r t .  

30. T l ~ c  Assistant S ~ ~ ~ ~ c r i n r c n t l r ~ i t  stntcs t ha t  tlie (;~,c.nt Trigonomc~tric~nl Survey rl:lta I~avc  
I~eeu fi~lly utilised. Thc lcvcls cn~anatcd  liom the (;l.cat ' l ' r ig~~no~~lc t r ic :~l  Survey Lcnch mark 

a t  lllc C l ~ n r c l ~  ill 1l:lrcilly Cal~tonmcnt,, and clo5cd 
1. P~II~IIIII~C~. on thc (;l,citt, Trigol~o~netric:~I Survey b c ~ l c l ~  mnrks 
2. I { C [ ~ S I I ~ ~ O O ~ .  ilotcd in tlle margin. Tlicse levcling operatio~ls 
8. For~,rcll,~n~r. 
Q. ~ , ~ i ~ , , , , 1  ~ \ ~ i ~ l , . ~  on tllc rand frol,, nnrcilly to I l : l \ ' ~  I J ~ C I I  caornpletctl for the  very small sum of 

S I I ~ I I I ~ P I I N I I ~ I U ~ ~ .  1<s. 3,237 only, giving Hs. 3-3-1 per running 
mile,-n rrstllt nlost 6:ltisfactory to tlie (ioveru- 

~ncnt ,  as  wcll ns crcditnl,le to  those ernl~loyed on tllc 11-ork. 

31. I ' n o o ~ t ~ a ~ a ~ ~  roll I X70-71.-Thc Surveyor proposcs this enstling scnson to  finish 
Yergttnnal~ l f lurc~c~t l l~~~o~. ,  :11i(1 t l ~ r ~ l  prorcc~d in ortlrl., \\,it11 Scro\\.lcc. s11:111i~a, ~ \ jaon,  I i a ~ l , ~ r ,  
Hicl~nh, and, if l>oszil>l,-, cr~rnl~lcte :~lso Pcrgunnah Sirrai~\\.:ln (luring 1s iO-7 1. 

32. Sillcc 111(, snrvvj- of' llnrcbilly was comme~~cccl, lhc  :l.rra of t l ~ c  dist,rict 113s bccn ettlargecl 
I,y the tmns1i.r ol' l'erg~11111:111 l'oort1n11oor S111)11s fronl Jlistrict Sl1:tLjel1:11111oor, atld now tllc 



Assist,m~t Snperinteudrnt reports, t he  transfer from 1s t  November 1870 of the Kumaon 
Terai Pe rgnnna l~s  of Rilhercc and  Nanuclr M u t h a  t o  District 13arrilly. Ele cs t i~ r~a tc s  that, 
wit11 this addition, his party will be fillly occul~ied in  Bareilly till 11.578-73. 

D. C. V A N R E N E N ,  G~loi~el ,  R. A., 
Stperilllelldenl, Hevenue Surveys, 

Upper Circle. 

SlYI'1)T. O F  REVENUE SURVEYS' OFFICE, 

t iP rEn  CIILCLE ; 

G'cllrntlu, 2at2 Bcceaber 1570. 

2. STI~ISXGTII OF PAILTY.-TII~ s t rength  of tlic party was as  fullo\vs, ciz.  :- 

Mr.  Bonrnc, Assistant Revelwe Surveyor, rcsigncd on the  27th M a p  1S70.  

M r .  H. T. Hanby, transferred on tlre 1s t  M a y  1870. 

1 Nati\ .c Lcrelcr : 1 Native Recorder, kc .  

3. ORDERS OF GO\;RI~NBIENT.-TI~C orders of G o v ~ r n m e n t  sanctioning tlie format , io~~ O F  a 
?arty to  carly on, in addition to  our n r d i ~ ~ n r y  survey operations, l e v c l i ~ ~ g ,  will l)c found in your 
let ter  No .  20 of t l ~ e  6 th  January  ISSI ,  forlvarding copies of lcttera No. 1112, clatecl the  29th 
December 1868, from Government of India, Home Department, and  No. 21, dated 30th 
December 1868, from Surveyor General. 

4. WORK HOW D I V I D I ~ D . - T ~ ~  field work was entirely done by Mr. Bourne, and the  office 
or recess work by Illr. Hnnby. 

5. I N S T R ~ ~ ~ E N T A L  EQUIPMENT.-The instrumental equipment consisted of olie 14" Dumpy, 
and two 12" Dumpies bg 3Icssrs. Trougl~ton and Simms. As  I found the  two 12" levels too 
sm:~ll Tor our rrcluiremcnts, you were good enough to  exchange thcm for two 14" ones, as SOOII 

ns a fresh supply had been received from England. The stoves used mere two pairs of thc 
(Great Trignnometrical Snrvey pattern, also one pair of double staves Iioorlcec pattern, oncm 
of coch of t he  lat ter  being attached t o  each party for use, in dips of ground and in nullahs. 

6. EXPEN~ITVILE.--The expenditore on the  levcling, during the  survey year ending on 
the  30th Septemher, nmonntetl to  Rs. 4,4.Y5-'J1 of which the  sum of Rs. 3,376-15-9 mas for 
salaries, and Rs. 1,108-9-3 lor contingencies. 

7. OIJT-TUIIN.-T~I~ nnmher of linear miles actually levelcd, cxclriding re-levels, p a s  692, 
of wliicli 651 wcre main lines, and 4.1 branch;  tlle n a m l ~ e r  of stations was 5,503, and tho  
IJench marks laid down amountcd to  6.56. I t rus t  t h s t  this will I)e decmetl h p  you n good 
ant-turn for t h e  small party employed, and which only cn~isistcd of one E I I ~ O ~ I C ~ I I  a ~ ~ d  one 
Native. Thc ficld mas t3lten ahont the  end of October and the  parties wcl.c not I~rokcn up till 
the  end of April, by which time the  hot  winds had commenced, preventing any f i~ r the r  worlc. 

8. PROCEDZIRE.-Thc rigid procedure laid down by you for this Department, in this 
new brancli of our operatiot~s, has heen followed-and to  i t  is owing thc  f i i r  results which 
havc been obtained. I may I~riefly state what 11as so much contril)ntcd t o  this, lst, the 
staves being graduated on 1~0th  faces with different zeros, prcvcnting tha t  fruitful source of 
error, misre:~ding of staves. Also their having bcen invarial~ly plumbed ; 2724 atlopting thc 
circuit system ; with exception of two short  river sections, it mill bc noticed, I havc invariably 
~1osr.d my series or lines, on m y  start ing point;  3rd, t he  instrument being in every case, and 
tlicrc wcre ncarly 6,000 s t a t i o ~ ~ s ,  midway between the  staves ; 4dA, the  I)ul)l~le a t  each reading 
1)eingl)rougIlt into the  middle of the  scale; or occupying the  same positiou w l ~ c n  the  tclcscop~ 
was pointed to  the forward staff, aa i t  did when pointed to  t l ~ c  back st:dF; this docs away wit11 
the  s~ll)eeqiicnt application of corrections for dislevelment. To  thesc prccautions, and to  tllc, 
greater experience of tlie ol)servers, (this having been their 2nd scaso~i) are attr i l~utablc tllc 
successrul coml)lctiou of so many I~undred miles ot' leveling. 



9. I ~ I L .  B o ~ J ~ N E ' s  OUT-TURN.-M~. Bourne leveled 12 series or 405 linear miles ; and the  
"ativc leveler 362 ;  ns the  lattcr has now acquired greater c.xpcriel~ce in working with t ha t  
simple, I)ut extremely delicate i ~ ~ s t r u m e n t ,  n Icvcl, he has douc better work, and some of his 
closing diffcreuces were very small. 

10. SYSTEM OF LEVEI . INO. -T~~  ~ y s t e m  a(10pt~d in taking the  lincs 113s Ixcn to follow 
the different roatls, t:lliinq rare t ha t  tlie liues should bc eqnally dispersed over t l ~ c  district,, and a 
reference to  the  maps will s l ~ o w  tha t  Ili,jnour is now covcred with thcm. Every perpnnnah llas 
one or more l i~ les  of levcls passing tl1ro11~11 it, :~nd  is covered wit11 a large ~ i u ~ n h e r  of p e r m a n e ~ ~ t  
1)ench marlis. I a m  of ol)iuion t l ~ a t  t n l c i ~ ~ g  the lines alonq t h c  roatls is ~)refer:rl)lc to  taliin:! 
t b e ~ n  at equal dist,ance across count,ry, as I did the  first season, and  for the following reasons, lsC, 
a better liue of country for levcling is got, and bad swampy ground is nvoidetl ; 211(%, there i sno  
csl)cIise for m y  c1e:lring; 3rd, our I)eucl~ marlis are made more nc~ces.sil)lc ; as  a1011g the main 
roads they arc more easily found a l ~ d  itlcntificd, than in isolated villages, ant1 ill tlic m~t l s t  of long 
crol)s, where they must I)e, ~vhen  liues across c o ~ i ~ ~ t r y  arc taken, when we arc not  c:~rrying on our 
leveling for any  specific projects of irrig.ition, or drainage, kc. ,  and as in Ui.jnour, where t he  
two extensive calla1 projects had bcen coml)lete(l, bcfore we c o m ~ n c ~ ~ c c d  our operations. I 
should s t r o ~ ~ g l y  recommend this system for geueral adoption, and wlliel~ Colonel Gastrell also 
approved of, wheu I sl;etcl~ed out  the  programme of leveling for 1869-70 to  bc done in 
13ijnour. 

11. SE~LIES LbVELED A N D  THEIR I ~ E S I J L T S . - T ~ ~  first line numbered XIII, started fi'0m 
the Grcat Trigonometr~cal Sarvcy AIoradabad C l in~ch  bcncll marli, t he  height of w l ~ i c l ~  
above mcan sea lcvel was 654.59 feet, i t  was then carried along tlie road to Nugccna nid 
Seohara : from thence our liuc was taken to  hIozuffernuggnr v ~ c i  Uijnour ; and another lillc 
war taken aid Nujccbabad and IIurdwar 011 to  the  Gr ra t  T~.igonometrical Survey Office a t  
Del~m.  The amount O F  error along thcsc lines was as  follows, oiz. :- 

191.-Grcat Trigonometrical Survey value of bench mark a t  
;\Iooz~~ffernugger, situated a t  liortbern cor:ler of Post 

... Office ... .. ... 700.010 
Revenuc Survey value of dit to d i t to  ... ... 788.875 

Difference or Revemre Survey error \vl~ich has been dis- 
... persccl along this liue of 96.3 miles ... -1.135 

21~rl.-Great Trigonomctrical Srirvcy valne of bencl~  mark a t  
Del~ra ,  situate11 on top of the iron I)olt a t  the north- 
c1:lst a ~ ~ g - l c  of tile Office of the  Superintendent of 

... the Great T~,igonornetrical Su r rey  ... 2,220.100 

... Revenue Survey value of dit to dit to ... 2,2%S.S12 -- 
Dilfcrcncc or Revenue Survey error n,hich has becn dis- 

persed along this line of 126 miles ... ... -0'288 

:I,//.-Great Trigonomctrical Survey va111c of bench mark on 9 th  
milcstonc from A1oradal)ad on Grand Trunlc Road from 

... ... AIorar1nl~:id to AIeerut ... 670.320 
... Iicvctruc Survey v:~lue of dit to dit to ... 670.227 -- 

I)iti'crencc or Revcnlic Survey error which has bcen dispcrsecl 
...  long this liue of 127 miles ... ... -0'093 
-- 

Tliesc difircuccs \\.ere ol)taincd from tlic field books, as  soon ns the  redl~ced level were 
run down; and our rcdl~ccd lcvcl of evcrv Grcat Trigonomctrical Station tnlten up has been 
given. Aftcr tlie diccrrpancics, as al)ovc given, llad been distributed over the  three main lines, 
thc o t l~c r  lines in ni,jnour wcrc closet1 b y  them;  the a rg~ imen t  being, the  main lines emanating 
:~ntl closing on Great rrigoliomctrical S ~ ~ r v c y  Skations. It will be noticed, t ha t  our values 
were i n v a r i n l ~ l ~  less than tLc Grcat Trigouometrical Survey ones, nod w l ~ i c l ~  also occurred in  
the O u d l ~  levcling operations of 1869-G9. 



12. DIE'FFIIEXCES o n  ~nnon.-Tllc differences as they stood in the  field books of tile 
other 28 series, as they nrcre closed on some bench marli, common to  two, or more series, were 
as  f'olloms, ci;. ,  maxinlurn iu a line of 20 miles 0.707 feet. Minimum in  a liue of 13 miles 
.0010 ; thcse fig111~s speab for themselves, aud I tbinli, i t  mus t  be admitted t h a t  our 1eveli11~ 
has bccn attelldcd with grea t  success; and considering t h e  ant-turn, nearly 700 miles done 
b y  two levelers, greater nicety could only be cbtained a t  a sacrifice of quanti ty,  \vhich would 
llot be desirable, as  I feel certain, t h a t  our leveling, as a t  presrnt  condncted, mill meet the  
requirements ot evcry other Del)artment, and mill be fonud lrereartcr ol' t he  greatest value in 
f i~ r the r iug  all road, canal, and dr;~inage projects. 

13. SERIILS I:OIL I~I~IG\TION D E P A R T ~ I E N T . - S ~ ~ ~ C S  XX,  talien from ncar Nujeebabad, 
dolvn the  Doal), between thc  Ban and G a ~ ~ g u n  Nr~ddees  to  tbcir junction, and series XXI, 
from the  same t o \ v ~ ~ ,  c1on.n the  Doal) I~etween the  Gnng1111 a11c1 I(uroo1:~ Nocldees, with cross 
lines I~e tn~een  thc  two serirs, a t  i n t e ~  vals, mere done a t  t l ~ e  spccial application of t he  Irrigation 
Dcpartmcnt,  and to  furthcr their  cstensive projects in this district, consisting of the two 
large canals, the  Easteru G n ~ ~ g c s  and thc  Rarngllnga, with their  numerous irrigation channels. 

I-'. BEXCII ~ \ IARKS 1.AEC.EI.Y USED TO CHECK LEVELING OF OTHER DEPARTMENTS.-YOU nfill 
11e glad to  hear, t l ~ : ~ t  our carefirl1.v levelcd bench marlis were largi,ly uscd for purposes of check 
b y  1)ot.h the  Irrigation and Sla te  Railway Oficers, and I was i n  constant communicat~ion 
with X r .  l<ol)erts, Esecuti\,e Engineer, Eas t  Ganges Canal, and R f i .  TVhite, Executive En- 
gineer, i n  charge of tllc proajccts of a S t a t e  Railway tllrougll B i j ~ ~ o u r ,  to  compare thcir rcdnced 
levels of our bench mnrlts. A l t l l o ~ ~ g h  m y  retlnced 1cvt:ls had not  been compmed or checked, 
ye t  as I s;~\v what an  atlv:~ntage i t  n:onld be t o  t h t w  officers to have their  work checlred 
1)y our levels. I r v s l ~ o ~ ~ d c d  to  their  conslrunt demand, :lnd every bench mark they toolr up 
of ours, mas c11rcl;cd 1)). mc. I exl)laincd to  them t h a t  i t  was hardly fair on us, my giving 
the  rcdnetd levels as they stood in t he  ficld books, : ~ n d  t h a t  only the urgency of the  case 
made me do so. Also, t ha t  the  reduced levels woultl IIC merely provisional, as they mould iu 
t he  recess Iiavc to  I J ~  c l~ccked and corrections applied; they rcceived them on this undcr- 
standing, ant1 I fecl cer t ;~ i r~  tha t  me mus t  have savcd them much expense in  relevcling. As 
onr 1)cncIl m:lrl;s arc, now scnttcrcd all over Uijnour, a11d otlr lines interscct every Pergunnah, 
tliey will, I :~nr surc, herealter be cstensively nscd f'or all lacal ~~rojcc ts ,  and save the  Sta te  
mnch esl,cllr;c in l e v e l i ~ ~ g ;  aud where i t  has to  I J ~  c:~rried on for any sllecial project, i t  
mill cn :~ l~ lc  it, t o  l ~ e  done more econon~ically and nccr~~.ntrly,  as no leveler nccd now g o  far 
without I ~ a v i ~ ~ g  thc mc:lns of checlting his survey I J ~  onc ot' our bench m:lrks aud which are 
to  I J ~  me1 wit11 evcry\vheru, ant1 in localities easy of access. 

1 5 .  ~ L R I , A ( . E  \ v . \ ~ c ~ i  ol? ILIvelts, kc., nnove SEA D A T U ~ I . - T ~ ~  follo\ving table giving the 
redacetl levcls a l~ovc sen d;xturn, O F  thc  surf j~ce  of t he  watcr, or some of the  l ~ r i n ~ ~ i l ~ a l  rivers, 
U I I ~  slrcarns cl.osbscd by our lines, a t  d i l i ' c rc~~t  t i n ~ e s  during the  coltl weatbcr, mill bc 
intereslir~g :- 

- 

Loc.\LITY. 

Kcnr bridgc of Boats 011 Road to Hurd~vnr ... ... 

At X'aq111 ( i l~nt  ... ... ... ... 

(ll~positc A1ooz:tb Nqiliypoor of JIozuffernugge~. ... ... 
At Raolrc Ghat ... ... ... ... 
At Knlnglnlr ... ... ... 
At crossin:: or Xt~:~>rnn and Ufz~~lgltnr Road ... 
Nrar ditto Dllnlnponr arld ditto ... 
At (lit to ?u'll=cclr:t and Unrrnpoora Road ... 

At ditto Dormpoom anil Nt~jrrl~nb;~d Road ... 

A t  ditlo of Nogccna and I<ecr~ttl~poor Itond ... 
At dilto I-Iuli11111r and Dhampoor E. nilil W., Nchtour 

16. R E C O I I I ) ~  PI(EP.\IIF:I).-TI~C folloming rrcords I1:lve bcen prepared for t he  Dcpnrt,ments 
nnmctl; their 11illn11cr and (.:Ire ~vt: llave l~ccn  compell13tl to I~cstow on t l ~ c m ,  will give a fair 
idea of hl,\v m u c l ~  t l ~ c  I c \ . e l i~~g  irrc~~ons~,s the n,orlc ot' a n  ICsec~~tive,  ant1 as I11:ld not the  us i~al  
conllblt-rn~:~~t :IF " : I I I . ~ ~ I ~ , ~ I I  A P S ~ B ~ ; I I I ~ S  tllis ~ C ( ~ C S S ,  i t  IIBS I J ~ ~ I I  with the grcatcrt  dilliculty tha t  
\ye 1l:rvc I J ~ I : I I  :rLlc l o  gct  the  recortls cornl~lctcd. 

nnn 
Neddee. 

... 

... 

... 

... 
,.. 

... 

... 

... 

... 
8141 

700.1 

(:nnpan 
Nuddcc. 
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Field books of 31 Scries, and Sections, 2 River Sections, and 5 Cross Sections completed 
in every respect, with the heights therein shewn, corrected and assimilated to Great Trigono- 
metrical Survey bench mark values. 

Sketch or Index Map shewing the lines of levels of 1569-70, clone on a lithographed map 
of Bijnour. Scale 2 miles = 1 inch. 

All the level lines projected, and bcnch mark levels entered on the atlas sheets of 1869-70 ; 
and traces on vellum cloth, made of the lines intersecting the atlas sheets of 1868-69. Des- 
cription of all the bench marks taken up. 

Fon IRRII~ATION DEPARTMENT. 

Traccs of all thc lines of levels taken in Bijnour, contained in 62 atlas sheets, with the 
reduced level of every Station, and bcnch mark entered; also many Topographical details 
have been entered to admit of the localities of bench marks to be easily identified. Des- 
cription of all the bench marks taken up. 

Index Map of line show11 in the lithographed Map of Bijnour, scale 2 miles = 1 inch. 

17 .  I n  conclusion, I mould bring to your favorable notice the excellent services rendered 
by Mr. Hanby, who has had charge of the leveling computations and records. Since his 
arrival, although the work mas quite ncm to him, he has succeeded in mastering all thc details, 
and by sheer hard morlc, has nearly completed the records. The Native leveler, as he acquired 
more experience, did likewise good work towards the cud of the season, and gives promise of 
becoming an excellent leveler. 





R E P O R T  
ON THE 

O F  THE 

NORTI-I-WESTERN FRONTIER, PUKJAB, 

For Season 1869-70. 

D I S T R I C T  P E S I I A n r U R .  

This survcy lefL recess quarters for District Peshan.ur on the  22nd Octol~er 1869, 
I,ieut.-Colouel H. C. Joll~lstoue, c. B., Deputy Supcriutcudcnt, 1st Grnde. i ts  depwture llaving been post- 

A s s i s l n ~ ~ l s .  polled owill: to  the prevalence of 
Licut. J. E. Snndcmnn, Assistnnt Supcri~~tcudent, 1st Gmde, on Furlough cllolcra alld a t,ylle of fever to Europe. 
Mr. G. Housden. Sorvcgol., 1st Grade. in District Pcsha\vur. 111 spite of 
,, W. H. I ~ e y ~ ~ o l ~ l s ,  A s s i s l t ~ ~ ~ t  S~lr\~eyol.. 2nd Grnde, on sprcinl duty to this precaution, however, the es- 

~nslrn~ek, from 13th July 18'iO. tablishmcnt, 17uropen11s and hTa- 
,, A. J. Gibson, A s s i s t a ~ ~ t  Surveyor, 2nd Grnde. 
,, G .  B. Scot,t, ditto ditto. tives, sulS'cred greally, and the 

Dnboo Horree Singli, ditto 3rd Urnde. Deputy Sllperintendent reports 
Blr. \V. J. Smith, Probationary Surveyor, 4111 Grndc. t h a t  among the  measurers there 
16 Sub.Surveyors, &c. 

Leucling Party. were S C \ ~ C Y ~ ~  dc:lths from cholera 
2 Nntive Levclcrs. aud fever during the winter. 

2. PLOTTED FIEI.D SHEETS.-TITO hundred square miles of boundary survey having been 
executed in advance dur ing 1868-G9, as  mcntionetl in para. 4 of the  Survey Report for t ha t  
year, the  villages were plottcd in sheets up to  margin in  reccss, and issued to the  dctail sur- 
veyors on the  opening of the field season, 9 th  Novemller 186'3. 

3. A ~ E A  SURVEYED IN DISTIIICT P ~ s ~ ~ n w u n . - ~ h e  total  area s ~ ~ r \ ~ e y c c l  in District Pesha- 
wur during 1YGD-70 comprises 396 villages and 938.18 square niiles, surveyed in detail on the 
full village scalc of 4 inches to  the mile. 'l'he 5 main circuits have been numhered 1 0  to 14., 
in continuation of t l ~ e  Pcshawur Survcy of lbGY-64-65. The Pergnnnahs Doaba, I)aoodzai, 
Pesl~amur, and portion of Khalsa Khut tuk came uuder survey during the season iu revie\\.. 

4'. TOTAL AIIEA OF P E S H A W U R . - T ~ ~  ent,ire District of Peshawur, t he  survcy of whicll 
was comrnel~cccl i n  ISGS-G4., con~inueil  in 1SGB-65, and resumed and completed in 1869-70, 
embraces an  area of 2167.36 square miles. 

5 .  S u i t v ~ ~  n w o m  Tl in  ~ o l ~ ~ ~ ~ i . - D u r i n g  1869-70 Colonel Johnstone surveyed and 
sketched nn arca of 1,4,00 sqllarc miles I~eyond the  norbh-west frontier of Peshamur, extending 
from Por t  Abnzai on the north, to Vort ll:~cl;eson on the  sout.h, on the scale of 1 mile to  the 
inch. A map t o  scale Ilas bee11 pre11arcd of this tract, which is situated, roughly, between norill 

33"-35' 00' Iatitndc and cast longitude iiw. The Deputy Superintendent states t ha t  "a  grcill 
deal, both fiom actnal s i g l ~ t  and from i~~format ion,  has been added to  the  new frontier map, on 
a sc:~le of 4 milcs t o  t l ~ c  incl~,  I I O ~  Iwing coml~letcd in this Office." 

The frontier survcy was carried out  by the Dcpnty Snperintcndcnt and Mr.  G. B. Scott, 
As~is taut  S ~ ~ r v e y o r .  I l l c  valr~c of this survcy beyond thc  Lorder, nrhereby muell informatioll 
 IS heen oLtainc>tl and many gcograpl~ical errors bronglit t o  light,, \\-ill be best told in the words 
of the l)rl1111y Sr~perintentlcnt himsclf-" Commcncir~g on the south Imnk of the Swa t  R.iver 
llear Abaz:~i, IVC went r ight  round thc I~orclcr of the  peak of Cbcrat. T l ~ i s  is in the  Khut,tuk 
Hills to thr  scrutl~ of t l ~ c  C : ~ n t o ~ ~ m r n t  of Nowshera, ant1 is used, in seasons of sicl;uess especi:rIly, 
:IS a sanit:~rirlm Ibr the  troops of t ha t  s ta t i~ lu  ant1 l'esl~:~\\,ur. I t  is 4,,445 fcct above sea-level, 
:~ntl is situated closc to some or thc seltlcments of thc Indepcndcnt Afrcedees. 

" Bct\vc%en Al~azai and Izimul Ch:~l~ootra,  a t  thc  mouth of the K011:lt Pass, several passes 
were c.ntcrcd, r o ~ ~ t c s  cxplo~.cd, and commanding peaks ascended. I t  nras impossible to  encanil, 
Ilogo~~tl the 1)ortlc.r in thosc parts, thong11 11igl1t ottcn fcll beforc the survey part.y g o t  out  of the 
hills. Srvcr:~l crl,ors lverc discovcrcd ill thc oltl maps, notably one in thc  course of t l ~ c  Kahul 
r i ~ c r ;  instc:ld 01' Ilo\ving tolcral,ly s t ra ig l~t ,  l'ron~ west t o  east, from Duklta to hIicl~ni,  i t  
takes hcnd to I I ~ ~ L ~ I ,  ant1 f l o w  mall) miles in tha t  tlirrction I)crorc i t  turns to  the south 
again. O\ving to this ~ ~ i i s t i ~ k c ,  both f . 1 1 ~  cizes nnd positions of Ili~~jour and ac!jO~ining valleys 



I~.IVC l~ i the r to  bo2n sllown wrsng, a n 1  much out  of thcir  proper places. Between the Swat  and 
Ii.tl)tll rivers twa h igh  pealrs beyond the  border were ascended. A hill in Momund country 
ov,,r t l ~ c  village of Kyde r  Khan ,  which is the  first march on the  Kafila route, from Micllni to 
Jcllnlabs 1 and  Knl~ul ,  mas visited. The spurs of Tnrtara were also ascended ; on one occasion 
t o  n. no t  verg far from the  summit.  B y  these trips t he  error about t he  K a b ~ ~ l  river mas 
cs t~hl ishcd beyond a doubt, a grea t  deal of surveying and  sketching done, and much informa. 
t i o :~  g:lineJ. I n  the valleys of Gundao, Alizai, Pundaili, kc . ,  several new villages mere 
:lcc,lr:~t..ly laid down, ant1 the  d ra inag j  from the west in to  the  S w a t  river properly shom~l.  TIle 
conrsj  of  t h s  Khyber Pass rcquired t o  be corrected, and  somc fresll detail mas obtained regarti- 
irlg 110th hills and  plains t o  i t s  sonth. To  the  west of t h e  Ba ra  Port  is a broad valley, 
,:xt:ntIi~~q for several miles bzfore t he  base of hills is  reached. I t  is inhabited by Spahis, a 
~ r ~ t i o l l  o f  the  Intlependent Afreedees. A few miles from the  fort is their  principal village of 
L o l n p o  I h t ~ r  mitlt i ts  half-dozen towers. T h e  Spahis took t h e  Deputy  Superinteudent and his 
Assistsnt al l  round bhis valley. 

': I t  m .1~  amnsing to  ~ v a t c h  the  exciternmt crcatc:l a m m g  those wild, cut-throat borderers, 
trnc Puthnns, when allow-d to  use t h e  Snider riflc. Many  ha:l served in the  regimet~ts  of the 
Pn~!jab Frontier Force. They h : ~ d  been accustolned tt) the  use of t h a t  excessively inferior 
\ v z : ~ , ~ ) ~ I I ,  the  tmo-grooved rifl: with which tha t  Force is  armcd. Some had used, or seen used, 
tbc. E!llicld, bu t  vcry few had ever touched a breech-loader. M a n y  a man  professed friendship 
in the hop! t , l ~ : ~ t  11:: would b?  alloived to  tire a few shots with this wondrous weapon, and thc 
l ~ t F ~ ~ t  of ;l.llowi~~: w .1~  4 ~ 0 1  and of  use. The  metal cases of t he  cartridges were  caref~llly 
c~ollcctcd and carried off! 

An  amusing incident 011s day occnrred. Somehow the  crest of the  Deputy  Superin- 
t.::~ltlent iva; secn, the  " flying spur," and i ts  meaning aslcetl by  some Afrecdees. They were 
toltl 11ow thnt in for;nzr di1y3 in S " J ~ ~ : L I I ~  men were lamless like themselves; t ha t  mhen the 
larder \,,.I;; gzt t ing  low, a dish mould b~ placed before t he  chief of t he  clan, who sat a t  t he  heat1 
of tlrc I~nnrcl, cnntniuing only a sptlr and a pair of fe:~thers attached; t h a t  this was a signal t ~ )  
the f t ~ l l s ~ v e r  to boot and spur,  and he off to raid t he  cattle of the  southern over the bordel-, 
:~n t l  t l ~ a t  this Hyinc sp:n then bacnm? t,he I)ad,ne worn by the  clan, and by which they mere 
rccl ,g~~ize 1. Vrri ly the  hcarts of t he  Nor th-  West  Frontier Afreedees warmed to  the  speaker 
when they found he was the  descendant of t he  Brit ish Afreedee ! 

O n  another occasion t h e  usual early morning s tar t  was marlc. B y  the  t ime the  pass 
hnd be211 travcrse(l, an11 thc  foot of t he  hill proposcd for ascent reached, t he  instrument carriers 
were done up. This was an  uneupectcd pretl ic~ment.  T h e  inhabitants of a neighbouring, of 
c,onrie ~ n d c p c ~ ~ t l c n t ,  A I o r n ~ ~ ~ u l  v~ l l agz  turned out, and supplicd milk, &c. Hav ing  thus  receive(l 
:~nrl  m ~ d c  g n e ~ t s  of t he  snrvev p i r ty ,  they agreed t o  carry all thc   instrument,^ up the  11111. 
Wltl l  those m ,u as sole companions, the  ascent was made. Both a pleasant and profitable day 
~t I ~ r o ~ ~ ' , l .  TIle Jfomunds mere handsomely rewarded, and went away pleascd. 

"&re exploring migh t  perhaps have been maniged,  h u t  there wcre grea t  dificulties in 
( 1 1 ~  wny. I t  \vonld rljvcr l~nvc  done t o  compromise the  Governtn*int by  raqh action. The 
KI1?l,cr trilles wcre nt l'cn l among them3elvcs. The Arreedees about the  Kohat  Pass were 
Il : lvil l~ daily figlit;. ;is i t  was, rvhen the  ascent of Mount  Jclal:~, a t  the west ext ren~i ty  of 
t,llc CIlerat ranq-:?, was nttcrnptcd from thc Ilritish side, t l ~ c  crcst being the  proper British 
I)ntll,tl:~ry, I:trgc nntnl>;rs of mlbn turned out  from the  villages on the  otber side. DOWII  
, I l c  slol>fi  thcy cam:, ant1 opcnctl a rather smnrt  fire. A retre3.t mas of conrse impcrative. 
'rlIev wotlltl listen to nn ovcrttlres. ' rhcy said thoy cl:limetl t he  whole hill r ight down to  tho 
I):lrc 011 t l ~ c  Dritialt si~l(,. 'I'hcir :tdvice to the survey party waq, to bc off. It was discoverctl 
\ v \ ~ ~ ~ ~  too I:tte, nnfortunntclv, t ha t  the con6dential agent  of n Momuntl eJ:lgheerdar who accom- 
I)anied, ha,\ IH;~ I I  e ~ ~ : i t i n q  the  people beyond the borrler with all lrintls of tales a l ~ o ~ ~ t  the 
Sllrvcvol~'s  i ~ ~ t e ~ l t i o ~ r s .  Tllis accounted for much thilt latterly occurred t o  prevent oor going 
;~l,out' as before." 

6. Dp,r.\rr. SUILV~Y.-TIIC tletail area within tlrc l i r ~ ~ i l s  of District Peshnw~rr mas very 
c~;lrcfully st~ri,cpctl, nntl shows ovcry topogmphic;~l f e a t ~ ~ r e  of which the scale sdmittcd, ns well 
3.; the cn l t i v :~ l i~~n  I)y \vcllu, ~ l i s t i ~ ~ c t  From cul~ivation by cnn:~ls, ant1 tl1a.t tlepentlcnt on rain only. 
'rllcsc tlctails ivorc catensivcly chccke[l by 120 linear mile3 of re-survey " with satisf;~ctor~y 
l,c.s~~lts,'l cscr!,t in the c:lsc vF one Snl~-Surveyor,  whose s ~ ~ r v c y ,  extending to portions of two 
I , l , l ~ ~ c  t:~l)le sl~ccts,  was rejcctc:cl :l11tl PC-(lone. The servitw of this Sub-Survcyor have sincc bee11 
t l i s r ~ ~ ~ ~ e t I  with. 

7. D s \ r . \ n c a ~ ~ o v . - W l ~ c ~ ~  l l l e  snrvey took t l ~ c  field the demarcation was haclrwartl in somt: 
plarcs, I,nt though t l ~ c  worlr w:ls p~tshc(l on by t l ~ c  s c t t h n e n t ,  a few villngc I)onnclarios st,ill 
remain for sc!jnst,mt~nt, p ~ ~ t l  will be talcen 11p this srnson (1X70-71). This will tlelay thc  corn- 
pletion of t,hc t't!sl~awnr SI IPVCY I ' P C O ~ ~ S  until the r e rna in i~~g  I)onnclaries have 11ce11 snrveyotl, 
cornp3rr>tl with the tlcrn:~rc:t(.io~~ nlnps, and all t l i~crc~~nncics  nrlj~~sterl. The  tllAltbust maps in 
t.lle remailking port,io~l of the d i s t r i c~  agrectl well witl, the prufe9sionnl snrvcy. 



8. ORIGIN o r  SURVEY.-The Great Trigonometrienl Survcy station of P i r  Snl,aIi, wIiicIl, 
had been used as t he  origin ot' the  Peshawur circuits of 1863-64-65, has I~een maintained for 
the work of ISGO-70, SO t ha t  the  entirc District of Pcsha\vur has been refcrred t o  one meridian. 

9. TRIANGUI.ATTON.-A nct-work of trianglllation, covering a n  area of 4,67 s q n a r ~  miles, 
llas I)eeo thrown over the Khut tuk Hills and the  North-Western Frontier, a?joining Di~t,r ict  
PesIiawnr. The Revenue Snrvvy triangulation is h:~sed 011 thc  principal and secondary triangles 
of the Korthern Trans-lndus Frontier series of tlie Great Trigonornctrical Survey. The average 
triangular error o ~ i  the  principal ant1 secondary Revenuc t r~nngul ;~t ion  was under 9 incl~es,- 
pri~~cipal sides 1.4 per mile; secondary 4.2 inclles, and iuterscctcd points 8.5 incl~es per mile. 

10. I l u z a s u ~  MAPS.-TIIC H11zar11h survey was mapped I)y this party in sheets 
10' latitude by 10' longitude on the sr8:lle of 2 incl~es to tlie mile, nlhich have been reproduced 
a t  the He:~d Quarters Photographic Office on the  scale of 1 inch to  tlie mile, and the entire 
district l)ul)lislied in  15 slicets, measuring 30'longitude by 15' latitude. These Huzaruh sheets 
are fine specimens of hill drawing. 

11. P E R S O N N R L . - T ~ ~  Deputy Superintcndcnt bears willing and ample testimony to  t l ~ e  
continned zeal ant1 efficiency of his ll'uropcan Assistants, mid states lie has had every reason 
t,o be satisfied with thc conduct of the Nativc. Establishment. The Military Assistant, Lic.rltenant 
Sandeman, who is slatctl to have morlted zealously and wc~ll, l i a v i ~ ~ g  left on f ~ i r l o n ~ h  to 
E~igland, another Oficcr, Lientcnant 13cavm1, has been sent in his room ; he has during this year 
been transferret1 from the Topograp11ic:il to tlie Rcvcnuc branch of this Depa r tn~~n t , ,  having 
bee11 instructed in his dolies nnder t ha t  &le Officer Major Godwin Ansten. M r .  Reynoltls too, 
in whose behalf Colo~lcl Johnstone wriies in terms of commendation, has ec:~srtl to  be a 
member of the st~rvcy, having a t  his own rcyncst resigned for a l i igl~er paid apl~ointment in 
the Forest Department. T l ~ e  gall so causetl has lilicwise I~een filled up by the  tr:~nsfer to  this 
p:~rty of Mr. W. S. Bnttress from t l ~ ?  Centrol I'rovinccs, an  able, 11ard-morliing, cflicient 
Assistant. 

12. C r . o s ~  o r  TIToa~.-The party closcd worlr on tlic 15th April 1870, and retnrned to 
recess qunrtcrs, 1)ut the  Dc11rit~r Sul)crinte~rclent hin~sclf did not gc t  back till 4,th May, 
Ilaving I~ad  mnt,tcrs to arrange n ~ i t , l ~  the  S e t t l c m e ~ ~ t  Oficcr, nnd to  see the t'cw rcniaining village 
bonncl:~rics :~?jnstetl, if possible, 1)cii)rc the  close of the field seasou. I n  this at tempt,  however, 
he was aiisuccessful, as noticetl in para. 7 of this ~epor t .  

13. P n o ~ n , i n a ~ ~  Foa lS~0-71. -Thc party left Rlurree on the 10th  October for thc surrey 
of District Derah Gazre K l ~ a n ,  

From Scrretnry to i i o v c r ~ i ~ n c n t ,  I'l~l!jnl~, t o  Srcrctnry, Fillonci;~l Cornmis- sancLioned ullder the ortlcrs of 
siollcr, I'ullj:~b, NO. DBL, d:~tcd 30tl1 . I ~ l g  1869. Govcrn~ncnt,  marginally cited. 

14. L E V E ~ . I N G . - T ~ ~  lcvcli~ig operations cnrried out  in District Pcshn\vur (111ring 1SG9-70 
arc t,hns desrribcd by tile Deputy Srll~c,rintendent :-" As no Icvcling was req~~irecl in the 
neighbo~lrho~d of P ( , s l ~ ~ n . ~ ~  I IY  any T)rl,:lrtnic~~t, a linc of I c ~ c l s  was rmr fioni a l ~ o r c  Allazni, 
where thc  Swat  river I c a \ r c s  tile hills, down to .\ttoclc, along- thc banks of tliat, and the 
Kabul or Lrindni rivers, ant1 I)nclr across t l ~ c  Ensofzai plain. 'lllis was done wit,h rclkrence 
to a canal tha t  113s been spoltcll of to  irrigate t l ~ i s  l)l:iin, nllich is entirely dcl1cntlcnt on rail]. 
The uurnbcr of linear miles was 172, and thc  cost Its. 1,831-12-9, as f o l l o ~ s  :- 

n3. A. P. 
... ... Estal)Iish~nent . . .  1,31.-) 0 0 
... ... Contingent cspcnscs ... 5 l ( i  1:; 0 

T o  r.4 T. . 
or Rs. 10-10 I)CY r u ~ ~ n i n g  inilc. 

lllr.A~v~JT,l'oolL S'l''trrk:. 

15. OUT-TIIIIN OF SE . \SON. -~ I I  tllo 1st N~)YI>IIII)CI. ISr)!) tllis c s t a l ~ l i ~ l ~ m ~ n t ~ ,  nndcr t.l~(! 
E. T. S. .Jolil~so~~, Assis11111t S;1l,rrilltc11clr11t, Is(. (lrnrlc. c11:lrge 01' i l fr ,  11;. 'l'. s .  ~Jol~iison, 

.4,v.vi.~/n11/8. ~ \ s r i s t . : ~ ~ ~ t  Sul~cr i~~tent l ( ,n t  of Itc- 
Mr. P. A.  0. Cowl~y, Aeniatllllt S~~rvt.gor, l ~ t  (;rnglc.. VI.,IIIIC Snrrcty, comrncncetl ficltl 

9 ,  C .  W. P. Se*yers,  litt to, I I r ~ ~ r  I I  I opcr:ltiuns I ) y  t:lliing up tho 
Divioioll, (!cntrnl l'rovinrc.3, Joi~lrcl 6ll1 L ' c l~ r , l :~ r~  Inio. 

13 Sub-Y~~rvcyorg, kc.. su~.\ .cy of t l ~ c  cantonment and 
~ r c e / i t l , q  I+tr/y. cnvirons of' Phillor, which OCCII- 

2 h'ativo I , c v ~ I ~ ~ ~ .  11icd t l~cn i   bout 20 days;  tl~c* 



area surveyed is 21.76 square miles, or 13926.68 acres, and at  a cost of Rs. 3,804-3-2. The 
work has been very well done, and on the large scale of 12 inches to a mile, a t  a trifling chage 
to Governmeat. 

16. On completion, the party, under the orclers of the Government of India, Home Depart. 
ment, dntecl 8th May 1869, moved down to the Independent State tpf Bha\vulpoor, where they 
arrived on the 1st 1)ecember 1969, when work was commenced. Field operations terminated 
on the 30th April. The area accomplished was 694.93 square miles, sub-divided into 371 
village circuits. 

17. POSITION OF THE W O ~ K . - T h e  portion of Bhawulpoor survqyed lies a t  the north. 
east portion of the State, between the parallels 29"-55' and 30"-25' north latitude 2nd 
73".-'?$ and 74"-05' east longitude. It is bounded on the north by the Stttlej river, on the 
sonth by t,he Bilraucer Raja's territory, on the east by the British Ilistrict of Blruttianah 
or Sirsa, and on the west by thc nnsurveyed portion of Bhawulpoor. 

IS. NIODF: OF SUILVEY.-The survey of this tract was strictly Mouzahwar; all lands which 
were demarcated, and all chucks and chahs, or lands irrigated by wells, have been separately 
shown. kcor the co~lvenience of survey i t  was divided into two main or graud circuits. 
Besides the above, the Assistant Superintander~t of Survey reports that two river c i r c u ~ t ~  
arid 9 bloclrs were surveyed on the Punjab side of the river lor the purpose ot' connecting with 
ihe ncareit village tri-sju~tction platforlns of the Baree Donb Sutvey. Eight  stations of the 
(;reat T~i~onornetr ical  Survey of India have likewise been talcen up and closed upon, and the 
result of comparison between the Great Trigonornctrical and Revenue Surveys is noted below :- 

Distnners hS Re- Distuncee by Great 
S:,I,,C+ o r  (;rent '~riqonc,n~etrical Stations. 1 u r , , c ,  T~i.ollou~ctr~al R ~ ~ ~ ~ ( ~ y ' ~ ~ ~ y ~  Arerap error. 

I i su,.cy. I I 

Moni Dhai to Akbarda B I X I I I ~ ~  . . .  / 63758.61 1 63752'18 ( + B l l i  I 0.53 

- - .- . ~ - 

Jhntnb~r;~ to 1)ltbbrr . . . . . . . . . . . .  

Dubber to Joharlti . . . . . . . . . . . .  
Jhnndehln to Futtehgurh . . . . . . . . .  
Futtehgorh to Moni Dhai . . . . . .  . 

. . . . .  Akbilrda Boongs to Chooria!rraln I 58501.74 1 5836255 1 + 13919 1 12.58 

~hooria\vala to Joharki . . . . . .  ... 1 5010:3.00 1 50144.34 ( + 48.66 I 5.12 

Pl~ttehgurh to Jhnmbera 
I 

. . . . . . . .  ; a s a l a u  1 62M,kn6 / + i53,21i 12.84 

+ 7484 55ij 

+ 47'23 4.62 

-. 

71197'50 

54001.86 

Jloni Dhai Lo Dubl~er . . . . . .  I t i955t in I G9UiO.l 
I / + 9606 1 7: l l  

I 

, 

1 

5395k63 

Avc1.n:~ error . . . . . . . . . .  I . i . ( . I +i.2,1 

56 P27.36 

19. The morlc of cvery Snb-St~rveyor has becn regularly inspcctcd hy t l ~ c  Assistant Super- 
illtentlent in clla~.:pe ant1 his Assistartts ; 116'25 tnilcs of cl~ecli lines. were run through the worlr. 
The result is st;ltetl to II:LVI: Ocen very satisf':~ctory, no re-sltrvcy being necessary. I n  my tour 
of j~ts~ecrion, these cltccli lints were compared by me wit11 the original surveys on the board 

and I was lnuch gr;~tified irr rernitrkirlg the great care which had been taken to acllieve 
such exceller~t rcsr~lts. 

56350'55 + 76.81 7'19 

20. Pr.,\yn . 4 ~ "  RECOILT)B PHRP,IRED.-T~C ma114 of the senson wltich I I B V C  I ~ c n  receiv~d 
are ndnliraillc sl)c-cimens ot. tll.:~n,ing. Mr. ~ O I I I I S O I I  is :I fi~.st CI:LSS dr:iKtsnlan, : L I I ~  certainly 
I,OS~s.cs the Ilnplpy f:,ct~lty of so contro\\inx his estnl)lishrner~t Illat t l ~ e  rnot.k t .~~rncd  out i~ 
first rate, the Assistants, Ipotl, l!!uropc:111 and iU;~tivc, vying with one another for that purpose. 

5 1 1 0 1 ~ 0  53011%3 1 + 8 1 893  

2 1.  lever,^?^^ OPRILATIONR.--'I'~V~ leveling pnrtic,s arc nttachctl to this  Division, hut 
the Inel1 eml,loyed on them were new tcb tlrvir work ant1 Iiad to I)e instructctl in the first ill- 
stallce, co~rseclue~~tlp their work I)rogrcssetl I ) t~t  slowly. 011c circuit has I~ee~r  completed. The 
line ot. levels \lave I~een run a t  a mile alpart, a ~ ~ d  :11I tri-1)ountlary platforms, and other puckn 
buildings \vllic.b fell ucar the lines, are reported to have bcer~ fixed as beuch marlts. T l ~ c  (;rent 



~ ~ i ~ o n o r n e t r i c a l  Survey bench marks have been taken up, and from them the datum line of 
tile sea-level has been ol~tained. The small leveling establishmeut completed 396 miles of 
levels, at the very trifling cost of Rs. 1,111-8-11, or a t  Rs. 2-12-10 only per mile : a most 
creditable result. 

22. HEALTH OF ESTADLISA~~ENT.-TII~ Assistant Superintendent states that, "during the 
time tile establishment was a t  Phillor it sufered very much from a low kind of fever, which 
nras very l~rev: t le~~t  a t  thc time all throuqh the Jullundhur District; but as our stay was short, 
there, most of the mcn ath~ckcd got over i t  by their nlarch to the Bhawulpoor State. I horn- 
ever lost tiour nlen on their arrival; thcse were too fur gone to benefit by the change of air. I n  
the Bhawulpoor te~ritory the establishment kept in very good health." 

23. Crvrr, A u ~ l i o n l ~ ~ ~ s . - T h e  Officers of the Bhawulpoor Agency rendered every assist- 
ance reqnired of them. Mxior AIinchin, the Political Agent, and his Assistant, Captaiu Beckett, 
are s;~id to have in no small degree helped the Surveyor, by their good management, to get 
over so large an area. Testimony is lilrewise borne to the great assistance received from 
Jfoor,~d Shah, the Assistant S~~perintcndent, and from the Tehseeldar, Phulloo Ram. 

2 r .  PEILSONXEL.-T~~ Assistants, both Enropean and Native, are reported to have worked 
cl~eert'ully and well. Mr. Cowley has again this year been prominently noticcd. 

25. P n o ~ n ~ n r n r ~  pon 1870-71.-In scason 3870-71 this party will return to Bhawolpoor 
ant1 tbere resume o[)eratious, where there is an ample field to lteep i t  emploved for several 

seasons.. I t  ehdulci be noted that 
No. 987, 7th Scpte~nher 1868, from Officintiug Under Secretary to Gov- under the orders of ~~~~~~~~~t ern111e11t of I~rdia, Foreign Depnrt~nent, to the S~.crctury to the Government 

of 1'11ninb. marginally quoted, - .  two-thirds ... . of 
the expenses ot' the survey mill be 

met from the rcvenucs of the Uhawulpoor State, and one-third defrayed by Government. 

26. An account of thc tract of country surveyed will be found in the Appcndix. 

SUL'DT. OF RNVE SUllVEYS OFFICIC. 

I T t ~ ~ I ? l t  c'lllc~>l~; ; 

Culc?dt/u, 9th Uvcc1tr6er, I \ T O .  

L). C. VANRENEN, Colo)le/, R. A., 

Stcpdl. of Aece~lue  survey^, 

Upper Circle. 





A P P E N D I X .  

Descrtjition of the Phillor Canlon?nent and Tom, also oj' the portion o f  the Bllawulpoor State, in 
the PutLjal, szrrveyed i n  Season 1869-70 by E .  T .  S .  J O H N S O N ,  EsQ., Assistant Superitc- 
tendent of l k v e t ~ u e  Survey, in  charge, Blawulpoor Suroey. 

PHILLOB C A N T O N M E N T . - P ~ ~ ~ ~ O ~  is now no  longer a cantonmcnt ; its houses arc going to  ruin, and 
such as remain are occupied by the Railway officials employed rlpon thc Sutluj bridge works, nnd the 
lands have been madc over to  the  Civil Authorities, and are being planted by them a s  nurscl.ies for 
forest trees. 

9. F O E T . - T ~ ~  Fort  is  also fast going to  ruin, i t  mas a t  the time of Survcy, occupied by about 50 
men from one of the Native Regiments locatcd a t  Jullundhnr. A temporary I)ik Bungalow \vas fitted 
up in the fort for the convenience of the Railway paSSengCrE, but  will be done away with on the opclling 
of the bridge. 

3. TOWN.-The town is  a small one, situated between the fort and cant,onnlmt, i t  i~ famed for 
nothing in par~icular, and appears to  be very unhealthy, for the last two or threc seasons i t  has sutfered 
much from a low fever. 

4. RAILWAY BRIDGE.-The Rsilmay bridge over the Sntluj river is a vast undertaking, and is 
expected to be opened by the first meek in  October ; thc original design of the bridge was much smaller, 
but in consequence of the  difficulty of narrowing the bed of the river, about 30 more piers have been 
added ; even after this addition, a very high clubankment had to be raised a t  both ends to connect the 
bridge with the rails on the  higher lands. 

BHAWULPOOR STATE. 

5. BHAWULGHUR.-In the tract surveyed thcre are only three places of any importance ; ls t ,  Bha- 
rvulghur, the Tehseel Station, so called from Bhawul Khan,  the first Nawab. I t  possesses a n  old mud 
fort which is now in  ruins, bu t  temporarily employed as a jail; thc villagc is  coulposcd of mud huts, and 
like most native places very filthy. 

M I N C H I N A ~ A D . - T ~ ~  second place of note is Minchinabad, called after the present Political Agent ; 
it  has been mcll laid out, and the houses rcgolal-ly built. The m a n  part of the buildings are of sun- 
dried bricks, but  the verandahs and ahop fronts are of pucko bricks plastcrcd and painted. 

This town, although commenced a short time ago, boasts of a number of shops and private dwell- 
ings; a pretty brisk trade is carried on llerc in graius, salt, and sugar, i t  being on the high road to 
Bikaneer. 

The raw sugar from the surroonding districts is sent in from here, and received back in a highly 
refined state as " Bikaneer Sugar-caudy." A DBk Bungalow has lately been built for thc convenience 
of the officials and travcllcrs. 

~cLEoDo"Nj.-McLcodfln' is the third p l a c ~  of note, callcd aftcr the latc Lientenant Governor 
of the Pau,jab ; i t  l ~ a s  :dso only l c e n  in cxistcucc a tihort t h e ,  but  i ts  progress has uot becn so rapid in  
conscqoencc of its not being ~vell situated for trade. 

FORDWAH OR FORD CANAL.-A~OII~  three ycars ago o caual 100 fcct wide a t  bottom mas com- 
menced up011 from the Sut.luj river, n little distmcc below the British boundary of Sirsa, and continued 
along tllc low collntry a t  tllc foot of the ridge called the Duladn or old bank of tho Beeas river (the 
Sntluj river haviug sul)posed to have flowcd still furthcr south, or through thc B h e c r  and Bhawollloor 
Dcsert). 

This canal has been extended for about 100 miles in the  direction of Bhn~vulpoor, and \rill 11e 
carried still further as labor can bc procnrcd ; i t  has nnd !\-ill I J ~  of vcry ~ r c a t  bcncfit in  reclniuing 
portions of the collntry which arc a t  prescut nothing but  a wastc of Lush junglc, nffurding, in former 
years, hiding places for hordes of robbers. T11h canal has bccn c:dlcd the Ford\mh or Ford Canal 
:~fter Mr. Ford, thc Commissioner of Mooltan. The new towns of Minohiuabad and 11cLcodgl111j arc 
built a short distance from thc canal. 

R O A D S . - T ~ ~  only road t l ~ ~ o n ~ l ~  this portion of thc State is the onc from Fszilka or Bungla to 
Bbawolpoor, and i t  ollly  larked ont tlic yc:~r before Ibr tbc bcnetit of the Licutc~rant Governor, 
who was on hie tour t,llroagll tllc St:r(c; 1 J ~ t  it iri entirely u ~ ~ l ~ r i d g e ~ l , : ~ l t l ~ u u g l ~  tllcrc : ~ r c  nulucrons matcr- 
cute, and the canal to be crossccl. C;rrts cnu only be got alur~g i t  d r u i ~ ~ g  thc wiuter I I I O I I ~ ~ S ,  wh~111 the 
canal is dry. ~l~~ otllcr lncaus of colu~~~unicntion arc only camcl tracks, camels bciuy tho c h i d  mode 
of convcysncc i,u tho country. 

THE D E S E R ~ . - T ~ ~  DCBCI.t Of Bl~amulpoor, as  i t  is called, is not :L vast plain of saud as is generally 
supposed, lJut a coulltry that  could bc ~vcll cnltivatcd L L I I ~  ~ ~ h i c h  \vould prodacc altuost nuytlliug ; but 
water is tllc great ill thcsc p:1rts, :L few ponds arc Eonud nt long distallccs in \ ~ l l i c l ~  :r little dirty 
water may be procluc,j for a few lllolltlls in tllc ycar nl'tcr t,lle raius. A 11rojcct is a t  pl.escl~t in contelu. 
pl :~t i ,~n to C;Lrry a C:lllnl alO1lg this tl.:1et,, tbc water to Lr u l ~ t a i ~ ~ c d  from thc great B I O I ~  whic11 the Ur i t i~h  
Govcrllulcllt, iut,cn,l to l,nt tll,> Sot111j ncnr Fcruzcl~orc for thc purpose ol" cartying a c:ui;~I 
tlrrougl1 tllr,.  orPn territory nlolly tllr ]l,~rtll ,Dr right bank of thc Sutluj. The British Government have 
hl,wcver al]owcd tile ,.igllt of the B1l:~wnlpoor State to l~avc n portion of tllc matcr fur thitir cal ld;  but  
as a 8llfficiellt qllautit,y of is not  rspcctcd in t l ~ o  calr:ll :dl the gcnr rualrd, i t  is propused to make 
vast rcscrvoirs, I)y ~ l , l l ~ ; l l ~ ,  ill) O1)Cnillgll bct!vcCn 8:klld hills who11 they r11n in :I cir~lllill. or 110~.8~-8hue 
sllapc. From tllrsc rcscrvc,ir8 t.hc colllltry corrld be irrig:~tcd during the dry I I I U I I ~ ~ S .  T b i ~  twct  on 
:tccoont of tllc want of \V:L~CI. is lluiuh:ibitcd. A few c:~ulc.l l~rccdcrs arc occasiounlly found daring the 
winter nlont,lIe. ~l~~ Rllort grass slnubs mhicl~ spr i l~g  111) ilruing tho rains 1n.c considered vcry 
nutritive, m d  t,hcrcforc ltlrgc h c r d ~  of c ~ ~ c . I R .  COWS, and ~ v u t a  arc drivcn to this part fur grariuy pur-. 
poses, but move down to tbc river side when the water b l e s  Up in the pond6 or ta~litj.  

1 U 
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U N D E R .  

FIELD OF OPERATIONS.-TII~ 
operations of this party during 
the  season embmced the whole 
of Taloolra Shahbnnder and t l ~ e  
remainder of Tnlooka Jatec, 
nrhich completed District Shah- 
bundcr and, with it, the  Province 
of Siudh. 

2. POSITION A N D  LI~IITS.-The tract taken up in 180-70, lics bctween parallels 
23' 35' 67' 25' 
2m North Lntit~ldc,  and meridians 6- East  Longitode, and is limited north by the  formerly 
surveyed area of District Shahb~ulder ;  cast by  District nlallomcd Khan's Tnnda and Runn of 
Cutch; eouth by thc  Korce Crcek (whicll sepal,ates Siudh from Cutch) a~ l t l  I)y the  Arabian 
sea; west by the river Indus  which flows b e t m e c ~ ~  Districts Sbahbunder and J l~i r ruk.  

3. A u E A . - T ~ ~  gross area amounts to 3212.4 square miles, distributed as  below:- 
Sqr. miles. 

... Taloolca Sllal~bundcr ... ... ... ... ... 161G.G .. .Jatcc ... ... ... ... ... ... , # .  141.96 
Rirer 1nd11s and orerlnp on right bank ... ... , . . ... 108.8 ... 1Corec Creek and  ort ti on of Culcli , . . ... ... ... 137.5 - 

... TOTAL 3212.4 - 
4,. SCALE OF SURVEY.-Of this area, 861 square milcs of the  cultivnted and inhabitrd 

parts of the Sllahbander Talook:~ \Irere survcyed in dctail on tlic full village scale, 4 inclrcs to  tlle 
mile, and thc remainder of this Taloolin, and Jntcc, covcrinfr an area of 2,3G1 square miles of a 
b:trreu, salt wnstc, was surveyed topogrnl~hicallg, on thc scale of 1 inch to the mile. 

5. DETAIL Sunvnu.-'J'hc detail snrveyors mere furnished with plotted polygo~is, and 
on thc 4 inch scnlc they fillcd in all the tlct,ails of cultivnt.ion, lnl~tl fit for cultivation, jullglc, 
\v:~ste, Pic. ; \vhilc on thc  1 inch scale all the ittlns which t,hc sc:lle admitted, mere entcretl. 
Tllc villngcs in this part, of Sintlh arc cstensivc tracts of I : I I I ~  called " Dchs". Ou t  of 127 
DCIIS, clieck SIIPVCY lines merc rrlll throng11 G G ,  by I!nropcan Assistants, the  lincar miles 
n~grcga t ing  123. Thc Dcpnty Supc r in t c~~dcn t  reports tha t  t l ~ e  board plnus of the  detail 
sllrvcy stood this tcst very wcll. 

6. SICKNESS.-TIIC sca r  IS69 had l ~ c r n  very 11nhcnltl1y owing to  thc unosually largo 
minr:~ll in Sintlh. Cl~olcra 2nd e l~idcn~ic  fevc~r of a n~:llarious typc prevailed for some 
months all over tllc l'rovincc in the nntumn :lntl cs:lrly winter. l'he Dcputy Supcrintrndel~t 
tllcrchre rcsolvcd not to  risk thc he:~lth o f  his 11art,y in  Sh:~l~bnndcr  (a District notoriously 
unhenltlly tomnrtls thc  close of t,hc year) l)p moving jot,() c:tmp too carly, a ~ l d  the result of 
this dcc.inion j~~fiti(i(,d i ts  P O I I I I ~ I I ~ S S ,  for the I~e:i l i l~ of thc party, \vhicll took the  field bctmecn 
the 15th I)cccrnl,rr :tnd 10th January, \vas csccllcr~t, t l~ rong l~on t  t l ~ c  scason. 

7. ~ . Z N T O N B I E N T  SURVEYS, I ~ Y D I R A ~ A D  A X I )  I i r rn~lac~r~n. -The time spcllt in recess before 
ilr*pnrt,~lre f'or thc  ficltl, mas howevcr not lost Thc survey of tile town and cantonrnel~t of 
Ily~lcrnl,ad wag completed by the  adtliliot~ of 2 miles of cllvirons a11 rouncl, 011 the  scale of 
8 in(-lies=l mile. A party wns also dot,acl~od  or^ tho 25th October 1X09 to talzo up the survey 
o f  Knrmchcc cantonrncl~t., town, and cnv i ro~~s ,  ornlrac.ing Clil'ton and Gl~izree Sanatarin, 
Mnllora, Kcnmxrec, and t l ~ c  Ilnrbor, and thc s ~ l r r o u l ~ t l i ~ ~ g  country within mul~icipal limits. 
'i'his smnll ~ u r v c v  lia.rLy ullder oo Asvistilot was engaged on the Kurrachce EUrVeyd~riug 



November and December 1869, and then proceeded to complete its allotted 'area in  district 
Shahbunder, after completing which, i t  s p i n  resumed the survey of ICurrachee in  May, and, 
concluded i t  about the middle of October 1870, or in all about 7+ months. This minute and 
elaborate survey is on the scale of 16 inchcs to the mile, and covers an area of 46,626 acres or 
72.85 square miles. The plan is on 53 sheets, each measuring 28 x 20 inchcs. The drawing 
of thesc maps, says the Deputy Superintendent, "has taken up n great deal of the time of this 
establisl~ment, and delayed us very considerably, and is the principal cause of our not having 
been able to. leave S i n d l ~  a t  an earlier period." 

8. D~nranca~ro~.-'I'he entire area in District Shal~lunder is rcported to have been dc- 
marcated with stone pillars, which were in almost every case adopted as theodolite stations, 
so that "llearly every traverse station is permanently marked on the grouud 11y a stone 
pillar." 

9. SEZTLEYENT MAPS.-The hudbust or settlement boundary maps were furnished to 
t8he surveyors before the comnlencement of the field season. The professionally surveyed 
boundaries agreed me11 with the hudbust maps. No comparison could be instituted betnreen the 
professional and settlement detail surveys, as the former was too far i n  advance. The Deputy 
Superintendent has for the last two seasons submitted his one inch maps in graticule sheets 
30'x20f, uniform with the published sheets of Siudl~. These manuscript sheets have been 
submitted for pr~blication to the Lithograpic Branch of the Surveyor GencraKs Office, where 
the old work will be fitted in, and the sheets rendered complete. 

10. OLD SURVEY STATIONS WASHED AWAY.-I~ t h e  survey of District Shahbunder in 
3869-70, i t  was found impossible to effect a perfect junction with the right l ank  of the Indus. 
The Deputy Superintendent states that, owing to the encroachment and fluctuations of the 
river, none of the old survey stations could be fo~uld with the exception of a stone pillar on a 
rock in the Induo. Ample connection between the two Districts, Jhirruk and Shahbunder, 
hotvever, is afforded by the stations of the Great Western and Guzerat Longitudinal Series 
of the 8. T. Survey. 

11. T~IAN~ULATION.-In the area under review no trianqulation was necessary, the 
haverse morl; having beell connected with 10 stations of the Great Western Long-itudi~~al and 
Guzerat Series. The comparison between the Great Trigonomctrical and Revenue Surveys 
furnished by the Deprity Superintendent, is appended :- 

1 1 I I I ~ ( B T B N U R  SUIITUT 

Prom 

Nindamani .. . 
Ditto .,, 
Ditto . . . 

Ahunshsh ... 
N~irnhah ... 

Ditto . . . 
Ditto ... 

Jim ... 
C:l~ni ... 

To 

Abunshah ... 
Koti ... 
N~~rshzh ... 
Koti ... 
Patta ka Bedhi ... 
Koti ... 
.Jim ... 
Patts ka Bedhi ... 

Dilb ... 

Grrat Trizono. 
mclrienl surrey 

dislancen iu 
feet. 

nitto ... llakru 
])itto ... Sug:mrlio 61 ,.l4.7.85 61 .,Lil'OR 
l)it,to ... Syctl Alli 

IInkro 
Sujinndis 

Ilitto 
Ilitto 
1)itto 

I'in,jor Pir !1].21;127 !lI.'252~!l2 
])itlo Xli..illX'(i:l 8li,.5I~l'lL! 

Syt~tl Alli 57,.1(;'2'30 6 7 ,  I(i(i20 

DIPFI'RKNCB 
Rcrcnue Survey I PRO MILE. 

distances in 
feet. 

05.490.61 
5 4 , 1 3 0  
77,579.17 
139,281.30 
55.716.11 
GB,B.~(;.CJO 
47,61230 
5!),!)02.70 
5(i.332.00 

0.56 
23.23 
4,:300 
HY.14 
6.594 

1 
12'83 

1 
8 5 
6 
3.!)0 

65,416.56 
5~1..7!)7~lli 
77.501.46 
6!),31!)'49 
6.5.684.86 
(i2.525.10 
47,694.90 
6!),!)9'2.84 
5 3  

A v ~ r a g c  ditlkronce io  feet pel. mile ... . . .  ... 

i.f)~ 
4;27 
S.91 
3.82 
0.32 
0.68 
... 
. . . 

WD:< 
0.36 
- 

M r a n  average difi-rence both plrls and  i n i n ~ ~ s  i n  fcct 11cr 111ilr ... . .  1 1,63 

1 2 .  DI??I~UI.TIES.-'he only ol,slaclc thc Sul.veyo~.s cxpcrie~lcctl was thc diflic111t.y of 
Kc%tting frcsl~ water and provisions ill the i11hos~~itn1,lr tracts of tllr Sl~ahl~under and Jatcl- 
T;llookns. I n  these immense salt wastes the \veils arc 20 or 30 miles ap:~rt, arid camel carriage 
l~nd to be organized to Bcep the survey part,ies eupl,lied rvit.11 f~.esIl water. Tlre sollf.hrrn 
l~t~rtions of Taloolia S h a l ~ b u ~ ~ d c r  are of t l ~ e  same cb:lracter as Jatcc. T l ~ o  Lravcrsc lillcs 

74.95 
115.00 
74'71 
61.82 
'3125 
69.10 
82.60 
41'14 
30.64 

6.ii5 ... 
... 
... 
... ... 
... 

0.01 
11-.l.H 
... 
... 

3.35 

-- 
3.79 

... ... 

... 

... 
5.84 
9116 
3'G2 
2.80 

6.96 
11'14 
5'08 
4 7 1  
2.96 
... 
... ... 



for the most par t  carried along tidal crelts, and the  Deputy  Superilltendent remarks that ,  
hir, I ) o w a n ,  Assistatit Surveyor, and party mored about in Goats in which t1ley carried 
supplies of water in hogsheatls, and " they werc oftcn S and 10 days without gett ing a fresh 
supl)ly of water. I n  the  Seer Creelc and along the coast durittg the  prevalence of Iligh minds, 
Jlr. Dowmau and his par ty  had very narrow escapes of bcing s w a m p ~ d  on more than one 

A good deal of t he  ground traversed was subject to  tidal inu~~dat ions .  On  the tide 
receding, the ground was soft and 3 or 4' feet dcep in mud ***. The assistant deservcs great  
credit for the perseverance and pluck with which he accomplished his taslr." 

13. NATIVE 0 ~ ~ 1 c r n ~ s . - T h e  Deputy S~~per in t enden t  records his appreciation of t,he aid 
rendered by the  Native Officials, " who did all i n  their power to  assist our parties in every may, 

I feel much indebted t o  them for their exertions, without which I fear we should have fared 
but badly." 

14. P n o ~ n ~ a r a r ~  FOR ISYO-71.-The Survey of the Province of Sindh, commenced 
in 18.55-56, having now 1,een * Homo Department, No. 198, dnted 17th Juue 1869, to the Punjnb completed, this party will, as Qovernment. 
statcd in para. 1 7  of thc  survey 

report for last year, enter on the survey of t he  Delhi and Hissar Divisions in 1870-71, under 
the orders* of the Government of India, commcllciug wit11 District Kurnal of the  Dclhi 
1)ivision. 

15. The areas of t he  1 5  Districts and 3 Collectorates of Sindh are given 1)elon. :- 

No. 1 Nauns OP DIBIIIICTE. 

1 
2 
3 
4 
6 
(i 

.Incobabad ... .., ... ...I 2 , G 0 9 ] L d  
Sl1ikiir1100r ... ... ... ... 1,238 g g ... I{~) l~rec  ... ,.. ... 4,260  
1~11yr['oo' ... . . a  . . a  

l,:irlil~;~na and Hills ... ... ... l lehur I,  ... ... 
7 
8 

SUPIIT. OF REVE. SIJRVEYS' OFFICE, 
UPPER CIILCI ,~  ; I). C.  V ANKEN ISN,Colonc/, A'. d., 

Culc?r/ln, 13th Ucccn~ber 1870. S l p l f .  'f N c ~ e .  Surveys, U l ) ~ e r  Circle. 
11 

S r l ~ a a n  ... ... '3,646 .g ' 1 Tlle Areas of ICl~rmrl~ec, 
d l ~ i r r ~ ~ l c  ... ... ... 3,010 a Sehrral~ null J l ~ i r ~ r ~ k  n1.c 

I<~~rrnuliee Collectorale Kol~istan 4,,058 g sul),jcct to  rcvisior~ on ... 

11 
I:! 
13 
1.1, 
16 

!I 1 1<11r1rrbre ... ... ... 1,253 1 5 -2 ~ r d i ~ t r i L ~ ~ t i o u  of t 11 c 
10 SI1:111Lunder ... ... ... ... 4,142 I J ~2 Icohistan arcs. 

No~r.sl~cra ... ... ... 
... Ilnll:i ... ... 

... 11 y ~ ~ ~ ~ r ; i l ~ a t l  , . , ... ... 416 } 2 k- 3 
hlnllo~nril TCl~nn's Tandn ... ... ... 3.177 1 ? 2-2 
Oo~nrrliot (TLinr Parliar) ... ... 12,729 J 5s 

Torrr, AREA OF SINDR ... 66,518 
, - -- -~ - - -- -. - -- - 

16. INSPECTION.-T~~S ofice was visited by me a t  1~ydcral)ad in Artgust, on my tour of 
inspection. I t  was very p.atifyin,rr to  me to  notice the  care and attet~tion bcston~ed on his worlr 
hy C:~ptnin RIactlonald, and the  systematic way in wl~ich his d ~ ~ t ~ i e s  wcre conducted. H e  
is a zcnlous, painstaking Officer, and evinces much interest in all t ha t  he u~~dcr ta l ies .  

17. T ~ r e  CO~I~~ISSIONER'S OPINION.-TII~ Comrnissioncr of S ind l~ ,  Sir W. L. Merenretl~cr, 
K. c. S. I. and c.  13. ,  in a letter to m y  address, t ha s  records his opinion of t,be conduct OF the 
Sintlll survey on the  evc of its departure for the I'unjab :--" The work has been satisfactorily 
done ant1 wcll carric(1 out, under t he  jodicious superintendence and careful n~anagrmen t  of 
Captain filnctlo~~ald. N o  difficulties whatever appear to  have ariscn in  ca.rrying out t,he 
snrvcys, and I would requcst t h a t  m y  t l~a~ l l r s  be conveyed to  t ha t  officer ou completion of 
thc work." 

18. ~ ~ S ~ N N E L . - T ~ I C  ncput,y Supcrintcndent acknomledgcs the efficient nnd zcnlons nit1 
rcndcrrtl Ily tltc European Assistants, atld adds that, as a rulc, the  Sul) -Survc~t) rs  havc 
worlied mcll. 

19.  'lhe Deputy Saperintendent's descriptive report is l~u l~ l i s l~cd  in thc Appendix. 





APPENDIX.  

Bescr@lion of Con?ik.y sz~rveyed in District Shahbundeer, Scason 1869-70,  /ly C A ~ T ~ ~ N  n. 
MACDONALD, Dcpt~ty Superintendent of Revenue Snrcey in SIT&. 

T l ~ e  Shahbunder district forms a part  of the Kurrachee Collectorate and is  the only portion of it 
situated on the left bank of the river Indns. 

03O35' 6725' 
I t  lies between the  parallels of ;m of north latitude, and the nleridians of ;T, of east Ion,+- 

b8"aO 
tude. 

Forming a portion of the delta of the Indus, this district is  somewhat triangular in shape witIl tile 
apex near Jh i r r~ tk  on t11e Indos, and the base on the  sea. 

fiom north to sonth the extreme length is  about 92 miles, and the  extreme 1jreadtll from east to 
west about 84 miles. The contdned area is  2,649,27497 acres or 4,13949 square milcs. 

Shahbunder is bounded on the north and east by the Tanda District of the Hyderabad Collcctornte, 
and by the Great Rnnn of Cotch; on the south by the Korec creek, whicl~ forms the month of the Runn 
and separates Sindh from Cntch, and by the Arabian sea. The river Indus on the west separates Shah. 
bm~der from the rest of the Knrrachee Collectorate. 

The mllole district consists of 4 Talookas, uiz., Meerpoor-Buttorn, Bclo, Jatee. and Slinhbunder, 
each forming the jurisdiction of a Subordinate Magistrate. Thcsc Talookas are sub-divided into 03 
" Tuppas" and 379 ' I  Dchs", both being purely fiscal circles. The District is  under tlic jnrisdict,ion of a 
Deputy Collector \rho visits the  District during the  cold season, and whose permanent head quarters 
are at Jhirruk on the  r ight  bank. 

Shahbunder is decidedly an nnhealthy district. The country is very low, flat and levcl, subject to 
very evtcnsive in~undation when the water rises in the Indus. This inundation lasts for many months. 
The most nuhealthy ~ n o n t h s  arc Octobcr and November, when the water hcgins to recede and dry up. 
The rays of a hot sun acting on a marshy soil prodlice a ststc of atmosphere very favorable to  the pro. 
pagation of epidemic diseases. European officials mrcly visit the district till wcll on in December. 
The cholera committed great ravages there in  1869, and wn.s follolved by a type of fever which was 
vcry little less fatal. Thcre is only one dispensary in the district and tha t  is a t  Neerpoor-Buttora. 

The prevailing winds are much the same as in  other parts of Sindh. I n  the cold season, a. cold and 
penetrating wiudbloms from the  north and hcavy fogs are no  uncommon occurrence. During tho 
mollsoon, the wind blo\vs prctty steadily from the sooth-\rest. The general temperature in t,he cold 
season is very pleasant, and i t  continncs t,o he very bearnhlc IIP t,o the middlc of March ; April, May, and 
June arc very hot montlis, lnrt when thc monsoon brcalts i t  bccomes milder. Taken as a whole, tho 
r:mge of the thermometer during the hot months is lower than in  the Hydcrabad Collectorate. 

Tllc general aspect of tlle country particnlarly in t l ~ e  northern Talookas is  like that  of t,he Tan& 
district mhicll ncljoins i t .  As onc proceeds sonthward, the aspect 1)econlcs morc bare nnd dreary till "110 

ultimately a l ~ i r c s  a t  n vast expanse of salt war~te, a tract utterly dcvoid of inhabitants, cultivation, 
frcsh mntcr, or vegetation, wit11 t,he exception of a few stnntcd S I I ~ L I ~ S  scattcrcd about sparsely over 
tile plain, and mangro\.c jungle \vhich fringes the banks of the tidal creeks which intersect i t  in every 
direct,ioll, This pl:~ill is '<lotted hcrc and r l~cre  wit,ll lagoons from which salt is cxt~cnsivcly manufac. 
t~rrcd. Tl~csc rcn~arks  npply morc pnrtici~lmly to the sonthcrn portion of Jat,ce and sonth-castern 
port,ion of Sll:lbl,nndcr. Tlle portion of Shnlib~rndcr which lies near the Indos, though cu t .  up by a 
ycrfcct net-worlr of crcclts, has both inhabitants and cultivetion, nearly all rice. 

In Mcerpoor-Buttoya and Belo, and cvcn in t.hc north of Jntcc, t>hcre arc some fcw mango "topes,' 
hut t,o t.llc sorlth the only trcc to bc fonnd is tlic " bal~ool". Roads run1 in t11e usual Sindh fashion, nalncly 
in Rtraigllt lints from onc villagc to another. T l ~ c y  arc a11 unmctalled, but  generally bridged, 
nnll in t,bc cold scasoll are p:~ss;~bly s~noot, l~ and sersicenl~le. Thc soil is al1uvinl. Thc staple 1s ricc, tllc 
otllcr crops arc lI*ircc, ~ O W R ~ C C ,  whcnt., barlcy, d:d, tol>acco, colllltly ~egCtdIlCS. kc. The clinlate docs 
not Rccm to 11c favoral~lc for thc growth of cotton, and littlc of i t  scems to be raised, and none exported. 

TIIe imporinl rcvcnuc of thc district n m o u n t ~ d  in 1868-69 t,o Rn. 3,14229, t,hr largest share of course 
t,c.inS dorivcd from ln.nrl, l'i:., Rs. 2,92,%3. Thc rrvcnnc has l ~ c n  steadily increasing, t l ~ c  amlwr~t 
~,calizcd in 1.SG3-69 Ilcing Rs. 95,::S.L in exccss of thc yield of 1859-80 or nrsrly 33 per ccnt. incrc:~so 
in 10 ycars. Tllc local t&cs in  18(iY-GO, amonnted to R s  41.475. This Inoney is cxpended in 1oc:nl iln. 
provcmcntn, snch as rcl?airing ronda, hnilding I ~ r i d g e ~ ,  tl.:ivellcrs' ~IIIII~:L~OWCI. 8~hools &LC. TLIC sources 
from which this local rcvenuc is derived arc a one anna ccss, rnrrl~icipal taxation, fishcnes, ferrics, 
kc. 

Tbr t c n ~ ~ r c  of land in  Shahbunder is precisely tho same as that  described in  my report on the 
" Tanda" district. 

TIlc prinripnl cxport ,~ arc rice, bnjrce, ghcc, barlcy. wheat, and " goor". The value of the ricc ex. 
port,rtl in lSti8-ti9 :un~o~rntcd to upwards of Y!j lacs of 11I111)ccs. 

~ 1 , ~  l,riocip;L1 ilnports arc, clot11 of various kinds, ricc, ghce, sn,rrnr, tobacco, kc. 

TIlc v:lluc of cnports of 1868.69 is estimated a t  41 lacs, and of imports ncarly 3 lacs of Rllpers 



The mast important township in tho district is Meerpoor-Bnttora, which has a population 
upwards of 2,000. 

Sllahbunder, Moograbhun and Sajawul have each over 1,000 inhabitants, and these are theonly 
places of note. 

The entire population of t,he district amounts to 63,277 or about 15 souls to the squarc mile. It 
must be remembered, however, that c l o ~ e  on f of the area is "barren waste", and the rcmduing + only 
partially cultivated. 

Cattle are plentiful, and large flocks oE sheep and goats are constantly met with. Wolves are rather 
common and do a good deal of mischief. The other m~ld animals are the wild pig and the " pma" or 
hog deer. No other kinds of large game are found in these parts. The game b i d s  are the partridge, 
black and grey snipc, quail and duck of various kinds. 

The great bnne of the country are snakes. Sindh is a bad country for snakes, and I imagine Shah. 
bnndcr is the very worst part of i t  in this respect. I have walked along dusty roads of a morning and 
could trace their course across the path literally every three or four fect apart, they appear to be of all 
sizes. During the monsoon particularly I believe the mortality from snake bites is very heavy. 

I on1 indebted to Mr. Walker, C. s., Deputy Collector at  Jhirrok, fur much of my information, which 
he kindly f~irnislied from his oflice. 





side of the triple-junction, have been secured in lilie manner, while a11 the main circuit stations 
have been marked by piles of large stones, and fenced in. 

10. D~ar,incn~~ox.-The Deputy Superintendent states that the only impedilnellt 
during the season was due to the number of Settlement Ameens supplied being inadecplate to 
deal with thc numerous rectifications of boundary ml~ich wcre found necessary. 16 EiaIlt 
~ lmeens  only were sent, and as, I am sorry to say, a large proportion of the waste land c h n ~ l < ~  
(bloclis) mere incorrectly demarcated, that number alas totally inadequate to the work require(]. 
I was therefore obliged to defer the rectification of bounclaries in main circuit No. 7 till llest 
season." I n  all the remaining circuits, ho\vt.ver, the boundaries were compared with the 
Hudbust maps, and all discrepancies acljllsted. The village demarcation is pronounced excel- 
lent, ant1 it  is only in the nlnste lauds that  " boundary pillars are either incorrectly placed, or 
have not bee0 erected at  all." 

Captain Wilkins, the Assistant Superintendent a t  prescnt in charge, adds that "great 
delay was caused by the waste land of each village being treat,ed as a separate bloclr (1~1th 
few excel)tions), instead of massin: tlleln iuto conveniently 1:lrge bloclrs, as i n  the Sconce 
District. This nras doue in accordance with thc I-Iadbusts supplied I)y the D q ~ o t y  Com~~lis- 
siouer of Chindmarm. Tl~ese Lloclis are vcr.y small (one beinq o111y 22 acres), and tilere are '1.8 
under 400 acrcs. AXally of these small blxks are isulated amongst Malgoozaree (vil1;lge) 
lands." 

11. HUDBWST R'lars.-The F1udl)ust nlaps were all lodged with the Deputy Superin- 
tendent before Ilc took thc field. They are reported to have bcen vcry carefully prepared, 
and, in the caltivated portions of the district, agreed well with the demarcation. 

12. C o l r ~ a n r s o ~  OF SRTTLE~IENT AND PROFESSIONAL AREAS.-TI~~ scttlcment c1ct:lil or 
KhusruR areas mere this year furnished by the Deputy Commissioner, and compared with tlle 
professional areas, " The results," says the Deputy Superintendcnt, " may bc considered satis- 
factory. The professioual areas are in  cxcess, the average difl;?rence being 5 per ccnt. A few 
of the villages are very much out, but, as a rule, they are very fairly calculated." 

IS .  PERSO~NEL.-The Deputy Superintendent brings to notice the zeal m~il eficicncy of 
Captain W. H. Willrins, Assistant Superintendent, Mr. F. Grant, Revenue Su~.vcyor, and adtls 
that the Assistant Surveyors, espccially ?~Icss~.s. Rnc and Reilly, have sIio\vn tl~en~sclvcs carrfr~l 
and industrious. The Sub-Surveyors have, with one exception, worlred hard and millingly. 

14. PILOC:R,\~IME roit 1S7O-71 A N n  1871-72.-The area to be surveyed during the p~esent 
season, 1870-71, lies south-west of that complcted. The entirc arm now remaining for sul.vey 
in District Chintlmarra. is estimated a t  1,800 square miles, wllich will be compl~ted in 1871-73; 
after which i t  is proposed that this party shall enter on the survey of the cnltivated and open 
portions of District Baitool, which ailjoins west, the rest l~aviug been alrcady topogrnl111ic:llly 
surveyed. 

15. The ficld season of 18GO-70 rlo3ed at  the end of May, :lnd the snrvcy party rcturnod 
to recess quartcrs a t  the bcginuing of' June 1870. 

16. The As~istant Superintendcnt in chargc adds a few words on thc fcatr~rcs of the 
country, which wlll be found in the Appendix. 

S E C O N D  D I V I S I O N .  

DJSTRICT RhEPOOR. 

17. Loc.~r.rru ,\xo ARE,\.-Survey opcralions werc resumed early i l l  n re~ml)c r  1869, it 
the south-west pnrtion of ll)ist,ricn 

Mr. R. B. Smart, Deputy S~~l,eri~~tc~~dent, 2nd Gr;ldc. R:~cpoor, and closcd early i n  May 
Arsislnirlr. 1870, resnlt, in~ ~ I I  a total nnt- 

Mr. E. C. Rnrrelt, Ar~iatnnt S~~~~riotcnclrnt. 2nd  G~.nilr. trnneferre~l from turn of 14,lil*.7Y sqnnrc rnilcs, 
4th I)ivision, Ccn t r ;~ l  Provi~~rce, 1 s t  Novrml~cr  1YGD. survryetl in detail, in I'CI.~IIIIII:LIIR 

,, J. S. Pa~~ihcrton, Asuisti~nt Surveyor, 1 s t  (Irndc. 
,, W. S. U~~ttress ditto, ( l i t tn  

Halod, Su~!jnrcc ant1 P ; I ~ , I I ~ ,  311d 
,, L. Evnne, dilto, 3rd Ornde, resigned, 6th Jonc Zcmilldart'es of Loha.m, ~011dllr- 

1870. dcllcc, Khoojee, and portion of 
,, J. McHatton, clittn, 3rd C4milc. 
,, A. Hutcheon, Probxtionary Surveyor, 4tl1 Grndc, died 3rd July 1870. Kanliier, and 238'10 li'lcar miles 
5 9ub-Surveyors, Bc. of I)onndary snrveyed in the made 

lands and forest rpscrvce of Per- 
gnnnahs Kularce and Sehaws, the d~ta i l s  nf mhicl~ had bee11 topographically snrvcped by 
Nn. 3 Topogrnphical Survey Party. This boundary survey covers an area of 1111.07 scluarc 
miles. 



18. DETAIL SU~VEY.-The portion taken up ill detail, 011 the Rcrenue and T ~ ~ ~ o ~ r n ~ ) l ~ i c ~ l  
Survey scales, comprises 575 villages and 97 waste laud bloclrs. The survey is classified by t i le 
Deputy Supwintendeut as  follows :- 

1st.-JlowzaLzonr, in which the  boulldaries of the  villages have been separately defined 
311d laid do\vn, with all the  interior details, mastc, f:~llolv, rivers, tanks, &c., the  area of wlticll 
portio~l amounts t o  866.78 square miles colltained in  575 villages. 

2nd.-lpusfe land tracts i n  Pergunnal~s  Balod and Suqjarcc, survcyed in  a similar mnnner 
as the villages on the  full scale of 4 inches = 1 milc, and containing 35  blocks with an area ol 
151.08 sqnare miles. 

3rd.-Portions sz~rocyed /opogrn~liical~y, on the  scale of 2 inches - 1 mile, s l ~ o n ~ i n g  rivers, 
streams, hill torrents, roads,  illag age sites, and llills, containing an  area of YhS.86 scjllnrc miles. 
The Zemi~~daree  IChoojce, lio\vevcr, mas survcycd (topographically) on the full scale of 4 incl~es = 
1 mile, in order to  have the congre~a ted  villagc sheets of main circuit 21 ill oue u~lbrol te l~  
serics and ull~forlll scale. T l ~ e  itelus are alstractcd below :- 

No. Sa~inro 
Of polygons. 1l;lrs. 

1st Class.-Villages survegcd in  detail, 4 inches = 1 mile ... 5 7 6 =  866 7 Y  
21id Cdass.-Waste lands surveyed detail, 4 inches = 1 nlile ... 35 = 151.08 
3rd Cluss.-Topograpl~ical Survcy in detail,4 iucllcs and 2 iuches = 1 mile 62 = 4<IL(i.8S 

-- 

10. DIFFICULTIES AND SICKNESS.-The D C P U ~ Y  Su1lcrilltelldcllt dn'clls on the  dificnlt 
nature of the couutry in Pcrgunrrnlrs Bnlod, Lohara, and S~urjaree. During tllc hot  months, 
nnter in t l ~ e  hilly 2nd jungly tracts is scarcp, and has to  be brought from long distances. 
T l ~ e  pol>ul:~tion, moreover, is very scanty, Fever nras very prevalent betwecn t l ~ c  mon t l~s  of 
December and Pebru:~ry, and told most ou the  Klralasecs or measurers, seven of whom dietl. 
Not a single man of the six sorvcy parties employed in Pergunnahs Iihularec and Scll:t\va 
escaped fever. Tlle tnro Assi*tnnts, lfcssrs.  Pembertou aud Hotcheou, in charge of t l ~ c  opera- 
tions in these pergtu~nahs,  bolh snffcred constantly and severely from the  e f i c t s  of n ln l i j i~~n~ l t  
fever during the fieltl ecason, but still liept the  ficld and completed their work satisf:~ctoril,v. 
I 1  l l ~ e  Deputy S~~per i r i tcndcnt  reports with regret t l ~ a t  A1r. IIotclrcon dicd in I.eccss clu:rrtCrs 
on the 3rd Jnly  : iu lliln t he  Drpar tmer~t  h:~s sns t :~ . i~~cd ;I sevcrc loss; Ile is reported on :IS 211 

excellcut Assistant, aud to  havc possessed acqoircmcnts of :I very Iligll order. 

20. H E ~ ~ ~ ~ y s . - T I ~ c  relalive heiehts of balllts to  11cds of rivers were nwertaitretl and " 
rccordctl ou t , l~e  mnps. The heights of sonlc prin- 

BeigAt nLove sea 1e~9el i a fee l .  
Ihlod ,,. ... ... SF5,g cip:~I p1:lccs 111)tctl in tbe margin mcrc det~sr ln i~~cd 
1,011tlr~ ... . . . ,,, lozu.5 I)y boiling point, and the rcsults are consiclcrcd I J ~  
X ~ ~ n j ~ ~ r e c  ... . . . ... 9 2 1 7  the Dcl)uly Supcrinlc~rdcut :IS solIicieutly 11ear the 
1i11111rodc ... . . . 
Ilv~lg:~d~lbrce ... ::: t rn t , l~  Sor most practical purl~oscs. ... 
I~I I~R:IOII  . . . ... 102 ~ . 1  21. CONXECTION \\'ITII TOI~OC.RIPI~II-II, SIJR- 
lit~n,i;~rcc .. . . . . ... l?02.8 ve~.-Thc Dcput,y S~upcrintenclcnt reports t,llat a 
hlooc1111r .., . . . ... 123Hs 1)erlbct com~ect io~l  1 ~ 1 s  bcc11 matle wit11 tllc mork 
Iiossu~n liussn ... .. . ... 12722 of tlic 'I'o~~ogmphical Su~ ,vcy  IJ:trty, No. 3, \vorI;illg 
south in KanBicr. Tn.0 hill stations merc idcntilicd and co~tncctcd 011, : u ~ d  an overlap 11 
mile ],road wns su r l~c~cc l  along 21 miles of thc 'I'o11ogral)lrical Survcy; 17 villi~ge sites comlnoll 
to the two surveys were also fscd ,  and t.hc work rigorously tested. 

22. PEIIIIANENT Mnn~s.-All  triple-jnrictio~~ platforms of masonry mcre ndopted as t l~co-  
clolite stations, ant1 main circuit traverse connection mas made with 20 c o ~ ~ s p i c ~ ~ o t ~ s  oljects, 
ronsisting of tcn~ples, trces, and masonry buildings, a descr ip t io~~ of whicl~ will 11e Sound in 
Table G : ~ t  the end of the  Sarveyorls harr:~tive rcport in the Apper~dix. Tllese nun~cror~s  fixed 
points will serve for f ~ ~ t u r c  c o ~ ~ ~ ~ e c t i o n  with thc Grc:~t  'I1rigooo~netrical Survey triaugulntion. 

23. CIIECK SUILVEY.-TIIC detail survey w:~s tcstcd by 1634 miles of liuear survey, run 
tlirougll the wcrrIc in various directions. Tile Sull-Snrvcyors were visited twice n n ~ o ~ r t h  I)y 
t l ~ c  Assistnl~t Surveyors, who tested the  bo:irtl pl:~ns on tlrc spot by intcrscctions and chain 
mc:~srircmcnls. "The coml~arisou of tllc cl~eclz surveys with the board plans was 111g111~- 
satislhclory." 

24. D ~ ~ l n n c ~ a ~ ~ o ~ . - T h c  Deputy Snpcrintcntlent ~ ~ o t i c e s  a t  Icngt,h tlre l ln~nti~faCt0ry 
dcmarcalion of w:lstc Iantls, and tbc  nnmerons discrcp:tncics in the arcas as rc tur~~et l  
by tlrc proSc.saiona1 and sett lcmel~t sarvcys:-"llhe unsntisS:ictory and drfcctive state of 
thr  delnarcation in i hc  (iovernment waste lands, or j u ~ ~ g l c  \villages, has bee11 brongl~t  to 
notkc  fbr the p:mt two seasous. The village people tlistinctly d~-cl:~re tha t  boundary ~ ~ ~ l l n r r ;  
or murks were ucver erected by the Arnecus of' the Se~ t l cmen t  Dcl~artmcnt.  The bouud;~rics 



mere pointed ont to the surveying parties by the Ameens, who wpre sent by the Deputy 
Commi$sioner of Kaepoor when the difficulties aud slow progress of the work mere brougllt 
to h ~ s  notice. Tlle tllalrbust map boundaries cannot be identified in the field, and the maps 
are uscless for comparison with the professional survey or for any future reference ; in fact, 
the bound:~rics exist only on paper. The usual triple-junction platforms of masonry have 
not I~een built in several places. The Settlement Officcr in his printed report on the Land 
Revenuc Settlement,, remarks :-' But though the maps agree with the survey measu~ements, 
yct the areas, as extracted in the settlement papers, show very considerable discrepancies when 
compared with those of the survey; and in Y per cent. of the villages in that part of the 
district nl11erc the survey has been completed, the area in the settlement papers is more than 
10 per cent. less than those of the surveyor's.' The Settlement Oficer's area being less than 
the truc area, and more than 10 per cent. in each village, the loss to the Government must 
be very heavy. It is difficult to understand how the maps (thalrbust) agree mith the survey 
nleasurements when considerable discrepancies exist between the survey areas and the areas 
in the settlement papers. T l ~ e  comparison of the waste land boundaries was very unsatis- 
factory, a l thoi~gl~ the boundaries were pointed out by tbe Settlement Aineens. The thakbust 
maps are not coantersigned by the Settlement Officer, and it  is impossible to say if true 
copies of the original thalrbust maps mew supplied for comparison; should discre1)ancies be 
discovered a t  auy fi~tnre timc, or the boundaries be disputed by tlie Mouzahdars, i t  will 
be impossible to rectify the errors withcut a rcsarvey, and a11 for the waut of prop2r demarca- 
tion. The following examples will show clearly the utter mortl~lessness of the demarcation. 
The i\Iouzahdar of Rujolee, No. 861, Pergunnah Balod, cultivates in the adjoining waste- 
land tmct, an extent of land more than three times the area of his own villare, and tlie village 
site of Rujolce is situated in tlie waste land. I n  tlie Government waste land tract of Keeshun- 
poory, adjoining the Zemindaree of Kankier, there are two small villages, Geedalee aud 
Thirkadund, surrounded mith extensive cultivation. These two villagcs have been established 
by the ICankiel- Rnja's ryots, who pay no revenue to the Governmeut; in fact I believe 
i t  is not known that they are in possession of the land. The Government waste lands 
are studded with patches of cultivation unkl~own to the civil authorities; the soil is highly 
productive, and the produce must be in ab~lndance: the total loss of' rcvcnue must be very 
heavy. The followi~lg list of waste lands and villages, taken a t  haphazard, will a t  a glance 
shew the value of the Settlement Officer's areas :"- 

Scttlcmcnt 
Ull ccr'n al.cns iu  Fro~cqnional 

NAUBJ OF N.\ITB LAXDB. n r w a  I'rom survey nru:ls ~n DilTcrencc. Difference per 100 ncrcs. 1 Khmnsl~urnarcc 1 Acres. 1 1 C Z  St:ttctncnt. 
- 

785 
SO!) 
816 
817 
819 
8'21 
H27 
841; 
854 
8.iS 
882 

2.5. PEILSOSNEI..-A~I t11c Assista~lts arc ment,ioned in tcrms of high praise. The 
Deputy Superiutende~lt says-" the s~ccess  of the worlr is entirely due to the cxcrtio~~s of' the 

a d ;; 1 N I U H B  or VILLA~BB. 

F a  
- 

fillages held by ilfoz~znh~Za~~s. 
. - - - - - - -. - . - - - 

1)ihnn Jungle .. . 
Pbagoondah do. . . . 
Soogl.nsnmr do. ... 
RIoola do. . . . 
(:h~~tt.ee do. . . . 
Pntelce do. . . . 
Rll~rrr.enlintta do. . .. 
Oonglr*y do. .. . ... 732.00 
Cli~ehro do. . .. 
. lel) lc~~ssa do. . . . 
Bulodn do. . .. ... 

TOTAL ... 

S c t l l ~ r n e n t  
O A c ~ ~ r ' ~  orc;ts in 

ncrci; rrom 
Kllnnnslrntnnrec 

Stotcnlcnt. 

=-- 

bG8,i.OO 

29.936.00 

Profesnionnl 
survey nrcas in 

Acres. 

- 

4906.75 

37,659'56 

Diticrcnrc. 1)iITcrcnca pcr 10nncrc8. 

+ 777.25 J 



Assistants and Sub-Surveyors. All  worlred well and cheerfully ; i t  is difficult to  select one as 
better than the other." 

26, P n o ~ n A l l M ~  r o n  1870-71.-Th? area under survey dur ing the  current seasol1 lies in 
the Kllalsa Pergu~lnahs  of District Raepoor, viz., Dooroog, D l~umda ,  L)eorbecjah, and Nowngurll, 
alld portio~ls of the  Zemindarees of Kankier, Nandgaon, and (most probably) Khyragurh ; 
tile entire area bcing estimated a t  1,400 squarc miles. 

27. Lslr~.r.s.--In thc  Appendix will be found an  elaborate account of the  levels run 
along the imperial road from Raepoor to  Nagpoor, a distance OF 177 miles, the  terminal 
difference in which, between two i~ldependent observations, was only 1.10G feet, or 0.006 feet 
per mile, a result due to  Mr .  Smart's able management, and the  care bestowed by him in first 
instructing, aud then supervising the work of his sul~ordinates. The table of heights is 
appended to the  Deputy Superintendent's report on leveling operations. 

28. A description of the  country surveyed d u r i n ~  the  season, with notices of the  variolls 
castes of inhabitants, also Appears i n  the  Appendix. 

T H I R D  D I V I S I O N .  

DISTRICT NIMAR. 

29. OUT-TU~N.-The field season extended from the  first week in DecemLer 1869 to 
the  first meek iu J u n e  1870, 

Ci~ptain H. C. B. Tanner, Deputy Superinteudont, 3rd Grade. 
Assistants. resulting in a total out-turn of 

Licut. 11. S. Hutcbioson, Assistnut Superintendent. 2nd Grade, on furlough, 1,666 sqllare miles, embracing 
medical ccrtificnte, to Europc, from 21st hhly 1870. portions of Tuhsecls Mortuklra 

Xr. P. H. W. Urudy, Assistant Surveyor, 1st Ornde. 
,, A. N. LRWSOU, ditto ditto 

and Khundwa, and the  whole 
,, J. H. Barter, ditto 2nd tirude. of Burhanpoor, which corn- 
,, C. W. P. Soyers, ditto 3rd Grndc, transferred to Bhn~vulpoor pleted the  survey of District 

Survcy, 1st December 1869. Nimar. The work of the  sea- ., R. L. Tl~ompson, Assistant Surveyor, 3rd Qrnde. 
27 Sub-Surveyors, kc.  son comprises 153  polygons in- 

cluding 107 settled villages. 
I n  auticipatiou of District Baitool being allotted to this party during 1870-71, the Deputy 
Superintendent prepared 130 square miles of boundary survey, but  mithdrcw his parties on his 
destination being changed. This work will be utilized by the  1s t  Division, Central Provinces, 
which will movc illto Baitool after completing Chindwarra. 

30. Lrnr~~s.-District Nimar is bounded north and \vest by  Indore; east by District 
Hoshungabad; south-west by  Khandeish ; south-east by Derar, and contains a total area of 
3,475 square miles. 

31. TRIANQL~LATION.-I~ the  triangulatioll of the  clltire district, which bas been con- 
nected, as stated in  pam. 30 of last  report, with the  ICanpisura Great Trigonornetrical 
Survey Series and the secondary triaugulation of the  Hgderabad Topojiraphical Survey, observ- 
ations were made at 94 stations, fixing 155 points, of whicl~ 6 1  are inter-sections from two or 
morc bases. The angular error in the  main series of triangles is 7 seconds. The discrepancy 
between common sides of secondary triaugles is 0 .9  feet per milc, and for intersected points 0.6 
feet per milc. 

32. INTERIOR DETAILS.-The topographical detail worlr is Lased o n  triaugulatcd and 
traversed points combi~~ed .  I n  the Sntl~poora Iiills and the  Taptee Valley, t he  average of 
triangulated and travcrscd points is .03 and 1.1, respectively, per square milc. The Deputy 
Supc*rintcndcnt st:~tes :-"I can coufidcntly report t ha t  thc trnthCu111css of the  details, asshown 
on tho maps of the past scasou, is superior to any thing IVC have bcforc done in Nimar. I be- 
lievc tha t  the  grcat mountniu ranges are depicted as nccuratcly as can be looked for in such a 
country. Tllosc Sn11-Su~~cyors \vllo tvcre cngaged iu mouu ta i~~ous  and diHicult country 11:~ve been 
caonstantly 611pcrvised by mysclf and by thc Europcan Assista~lts. Sevcral of them 1i:rve become 
thoroughly cficicnt :~ud  trustworthy Surveyors, enl,:tble of t ~ ~ r n i n g  out  tol~ogl-apl~ical work 
of cxcellcllt cluallty. * * Thc topogri~pbicnl fixtures of thc Sd:lncc l'ergunnah have, 
(luring tlrc pns t  sc:tson, bccu testcd in a vcry e:~tisfactory manncr. I n  thc surrey  of t h a t  
pergnonal~ in 1867-GY me did not lay dotrn the I~ou~rdarics which were, many of them, under 
t l i~putc  will1 1Ioll;:ir. Thc tmvcrses of thc villngcs l~nve  been complctcd during tllc pas t  
season, ant1 whorc t l~ey;l~ave becn takcu along strcmns, roads or other features, they have been 
found to  coiucide remarkably well wilh those bLomn on the  maps." 

13 



The Indore State Railway will pass through the country surveyed by this party in 1867. 
66, and the 4 inch=l mile sheets of the survey have been in great request among the Engi- 
neers employed on this line. The Superintending Engineer, Mr. Crawford Campbell, has 
beell furnished with copies of several sheets embracing this tract, and others are in preparation 
a t  his request. 

33. N ~ ~ I B E R O F  PLANE TABLE FIXINGS AND CHECK SU~VEY.-The number of plane table fir- 
illgs varied considerably, according to the natnre of the ground, rangiug from 4 to 2 l per square 
mile. The Surveyor and his Ass~stants effected 80 miles of cllecli survey. The lines run by the 
Deputy Superintendent himself were laid down directly on the plane table sections, and the 
discrepancies shown in red on the maps. Besides this linear test, several field sections were 
examined by means of sight-vane intersections, and some by interpolation in the hilly tracts. 

34. ORIGINAL AND EXAGGERATED MAPS.-The orieinal field sections, after being remount- 
ed and toucl~ed up, will be submitted for record in t h ~ s  Ofice. These original maps are not 
suited for reduction to the one iuch scale, as they contain minute details whlch are not needed 
in a general map. For purposes of photography they have been traced in exaggerated style 
with special reference to their reduction to the scale of 1 mile=l inch, those features which 
would not show on the reduced maps, being omitted altogether. District Nimar has been 
mapped in IS  sheets, measuring 30' of Longitude by 15' of Latitude. These exaggerated 
maps are admiraLle specimens, aud will no doubt when reduced yield the same good results as 
are shewn iu thc 1 iuch sheets 5, 6, and 7, already reduced. 

35. J U N C T I O N  WITH CONTIGUOUS Sunv~~s.-During the past three seasons a junction 
has been formed with the work of the 1st Division, Central Provinces, in District Hoshung. 
abad, and that of No. 2 Topographical Party in Rerar. " The boundary common to Hosh- 
ungabad and Nimar, as shewn by Major Oakes, agrees wit,h ours, throughout the entire dis- 
tance (about 55 miles) in  a most satisfactory manner, his stations having been used by us 
whenever they could be identified." 

36. D ~ ~ a n c a ~ ~ o a . - T h e  marks on the ground agreed well with the demarcation maps of 
contiguous villages lying in blocks, but not so in the case of isolated villages situated in the 
jungle, where the Deputy Superintendent reports he had great difficulty in obtaining a proper 
correspondence. Our Surveyors mere led astray by the Malgoozars, who invariably pointed out 
to  them the old and obsolete boundaries which existed before the new waste land rules came 
into force, and which in most instances greatly curtailed the limits of villages. The endeavours 
of the Malgoozars to recover lost grour~d will, i t  is feared, lead to the demolition of boundary 
marks, unless constant and vigilant supervision is exercised. "The new marks had in many 
places been allowed to become obliterated, if indeed they were not purposely removed. To 
restore them will not be easy, for when villages do not adjoin cach other, there are no masonry 
tri-junction platforms, and consequently no fixed points on which to lay down the boundaries 
from our maps." The attention of the Chief Commissioner, Ceutral Provinces, Las been drawn 
to this subject. 

37. Fno~Tlen B o u ~ ~ a a u . - T b e  long deferred adjustment of the common boundary be- 
tween Nimar and Indore has at  length been brought about. The 1st Assistant Agent Governor 
General for Central India in his No. 368, dated 1Uth March 1870, communicated to the Sura 
vej-or General that  the whole of the Nimar and Indore frontier, south of the Nerbudda, had 
been demarcated, and a Commission of British Officers was engaged in laying down the 
frontier of British Pergunnahs, north of the Nerbudda. I n  regard to the other frontier on 
Berar, the Assistant Resident a t  Hyderabad in his No. 336, dated 2211d September 1870, ~ t a t e s  
that :.-" the Resident sees no ol~jection to the adoption of the boundary line lnid down by 
Mr. Rlulheran (of the Topographical Survey) between Nimar and Ucmr, and accordingly sanc- 
tions its autlloritative acceptance." The Deputy Superintendent of Survey remarks :-" The 
pillars which (1 hope) have been laid down lately between Nimar and I-Iolkar's territory with 
b o  ml~eh troul~le by a special Commission, will also require constant supervision, or I fear the 
labors of the oficers lately engaged on these demarcations w~ll  be thrown away." 

35. L ~ n c r .  SCALE PLAXS.-The town and civil station of Khundwall, and the hill 
F~rtress of Asecrgurh have hecn surveyetl ant1 mopped on the largc scale of 16 inchcs=l mile. 
Regarding Ascergurh the Deputy Superintende~~t gives the follo~ving particulars :- 

r r  The map of the hill fortrcss of Aseergurh being Mr. Lawson's original drawing done in 
the field, is an excellent specimen of hill :ha t l i r~~  with pen and iuk. The survey on the scalp 
of 16 inches=l mile embraces the upper and lower forts and the town of Asecr~urh sitr~atetl 
s t  tbe foot of the mountain. This fortress has often before been minutely described, and lilt.- 
mer writers have, I think, left few points of interest regarding i t  for me to remark on here. 
Colonel Blacker in his memoir of the Maliaratta war of 1Y17-19 gives a complete descriptiorl 



of the place, and his account of the siege and the capitulation of the g:wrisoll t o  General 
J. Doveton, c. B ,  in 1819, is in teres l i l l~ .  A very faithful [)Ian of Aseergurh accompanies 
Colonel Blacker's report, mllich in the minutest detail agrees wonderfully well with tile one 
submitted b y  me this season. Asecrgurh is certainly a fortress of great  strength, and the 

Governmenls by whom i t  has a t  diflerent times been held, have, a t  great cost and labor, 
added considerable works to the  natural defences of the  place. To  a force without good siege 

i t  may almost be considered impre~uahle ,  and the duration of a siege would only 
be determined b y  the  amount of provisions the besieged might  possess. The imposing appear- 
ance of the fortress is much heightened by the excessive blackness of the scarped trap rock on 
which the walls of the upper fort are built. The scarp averages about 100 feet, and only in two 
$aces mas i t  accessible before the present defences were erected. A n  immense amount of labor 
has been bestowed on the south-east coruer a t  the Sath Darwaza, and a great  mass of solid 
masonry which has been raised there would offer a long resistance even to heavy artillery. 
Thcse seven gates (posterns) are placed a t  different positions in an  intricate and winding 
passage, which in some places is cut  through the roclr and leads from the upper fort into the 
defensive works of the  outer malls which run all round the hill below, and a short  distance 
from the  scarp. The outer works are provided with numerous strong gateways, now fallen 
into ruin, and also many old tauks which receive the  surface drainape. There are others 
which form a peculiar feature i n  most old fortresses built on hills of the t r ap  formation. 
They are subterraneous, and receive their supply of water from the porous rock in  which they 
have been excavated. Some of these rock-hewn cisterns are, I believe, of great  antiquity, many 
are of considerable dimensions and could only have been formed with great  labor, for, to  
excavate them, Ilie rock, which is excessively hard, must have been chipped away bit  by 
Lit. The roofs of the  larger ones are supported on rows of plain square pillars. 

" A t  Mailgurh, a fort similar to  Aseergurh, but  of smaller dimensions, Lieutenant 
Iiutchiuson found an  extensive subterraucous rock-cut tank, the  roof of which was supported 
by pillars which wcrc highly carved. These underground reservoirs generally contain, even 
at  the end of a long dry  season, an  abundant supply of good clear water, and the  natives assert 
that they do not dry up even after a long continued drought. 

"The fortress of Aseergurh rises about 900 feet from the surrounding country. The roof 
of J6ma Mus,jid (now a barrack) is b y  the  latest measurements 2,204 feet above mean sea 
level, a height quite sufficient to  render the  climate far superior t o  t ha t  of the  a?jacent plains. 
During the  rains the  air is fresh and pleasant, and the scorching winds which during the 
summer months sweep across the jungles a t  t be  foot of the  rnonntni~~,  and strip off every 
green leaf, are sufficiently tempered to make the  climate bearable evcn duririg the  hot days of 
June. During and immediately after t he  rainy season, the  vcgetatioti which clothes the  
slopes of the  hill aud the  steep sides of the ravines, is very beautiful, ferns and creepers 
growing l ~ i x ~ ~ r i a n t l y  i n  all the moist creviccs of the rock. There are many views from the 
different zig-zag paths which \\rind up the  mountain, which are strikingly wild and prc3tt.y. 
Old Mal~ara t ta  baildings and Mahornedan gateways, now in ruins aucl half hidden with 
creepers, are seen on nearly every available poiut, and add greatly to  the picturesque appearance 
of the place. 

"Altogether therc are many points of interest a t  Aseergurh, and which need a much 
longer notice to describe them than I can afrord to give here." 

39. PERSONNEL.-Captain Tanner records his complete satisfactic~n with the  worlc and 
conduct of his able staff of Assistants and Sub-Surveyors, notici~lg specially the zeal and skill 
dieplaycd by Lieutenant Hutchinsou, Assistaut Superintendent, and Mcssrs. Brady and Lawson, 
Assistant Surveyors. 

40. Pnoananrnl~ pon 1870-71.-The employment of a secoud survey party in the Sta te  

No, 3 M ,  21st Srptrlnbcr lR,O, of Rhawulpoor having bccn sanctioned by thc  Supreme 
froln OffificiRting Ulldrr Srrretnrg to ao- Government, this survcy has bccn transferred t l~ere,  and 
vcromcnt, Homc L)cpnrtmc~rt, to Surveyor will, during 1870-71, work from Bl~awulpoor sot~thwards, 
OcoernL of I I I ~ I ~ .  instead of commencing as formerly intrended from the 
south-westcrn fronticr resting on Sitldh, and l)rocccdiug northw.zrds. This change in  pro- 
qrammc llns heen rcntlcrcd iucvit:~l,le owing to the  demarcation beitla t)ackward in thc south- 
w n  portion of l3l1awnl~~oor. To kccp thc operations of the two parties 11ow employed perfectly 
,\istinct, the m c r i d i : ~ ~ ~  72°-30' has bccn adopted as the limit of Mr. Johnson's work on the  
west, and Captain Tanner's on the e s t .  

41. I N S P E C T I O N . - ~ ~ ~ ~ ~ R  party was inspected by me in Kurrachee in August last. 1 have 
much pleasurc in recording t,he high sense I entertain of Captain Tanner's ability and zeal. 
He works earnestly and ~ ~ 1 1 ,  taking great  interest in all the details of his profession. H i s  
survey of a difficult country llas hecn acll  executed, and the maps turncd out under the imme- 
diate supervision of this :~ccornpli~llcd Officer, are among the  very best I have seen. They 
reflect great  credit 011 his able management. 



P O U R T I I  D I V I S I O N .  

DISTRICT C H A N D A .  

4.2. DURATION OP THE FIELD SEASON.-T~I~ party* reached Chanda (horn recess 

* Cnptain F. Coddington, Deputy Superintendent. 3rd Grnde. quarters) 011 the 211d l)cceml,er 
Assislants. 1 SG9, marched thence I 00 mile(; 

I.icnt. H. L. Sniitli, Assistant Superintendent, 2nd Grade. to their ground, and commeuc,,d 
Mr. E. C. Ijnrrett, ditto ditto trnnsferred to 2nd Dirision, field operations in ~ i ~ t ~ i ~ ~  chanda 

Central Provinces, let November 1869. 
,, S. M. Smylie, Assistant Surveyor, 1st Grnde, trnl~sferred from Britisl~ On the 15th December, clOsillbr 

Hurmali Survey, 1st April 1870. worl; on the 18th Julie 1870, 
,, J. U. T. Conew, Assistnnt Surveyor, 2nd Grade. Owing to the prevalence of fever 
,, J. Newlnnd, ditto ditto 3rd ,, 
,, A. 111111, Probntionnry Surveyor, 4th ,, services dispensed with in this district in the earlier 

from 1st Mas  18'70 on reduction of Establishments. months of the cold weather, tile 
,, W. H. Peurose, Probntionary Surveyor, 4th Grnde. Surveyors cannot, mithol~t immi- 

22 Sub-Survegors, kc. nellt risk, take the field sooner, 
and have in consequence (as the less of two evils) to bear the heat and exposure of tile 
hottest mont,hs in the year. 

43. POSITION AND AREA OF THE COUNTRY.-The country surveyed is situate betnyeen 
1s~-za~-30- 700-60' North Latltude -20--26--1~ and East Longitude and covers an area of 1,4(33. 14#  square 

miles surveyed in detail, inclusive of 219. 46 square miles, of which only the village boundaries 
had been surveyed previously, as noticed in para. 39 of the report for 1868-69. Besides tllis 
area of 1,4.33. 14 square miles completed in detail, a boundary survey was made of 395. 1 7  
square miles, in advaucc, to admit of plotted polygons being given out to the detail Surveyors 
during the present season, 1870-71. The completed area comprises 72 villages and 199 
Zemindaree and waste land blocks, distributed nmong the Khalsa and Zemindaree lands appertain- 
ing to Tehseels Moolh and Berhampooree. The Pergunnalls Ghote and Arpeillee mere once 
Zemindarees, but have been resumed by Government, being the same lands alluded to in para. 
48 of the Inst Revenue Survey Annual Report. 

44. L~ar~~s . -The  surveyed tract is bounded east by Bustar and the Aheree Zemindaree; 
north and west by the surveyed portion of Chanda; south by the Rivers Weingunga and 
Prenheta mhich separate i t  from the Nizam's dominions. 

45. DISTRIBUTION OF AnEA.-The area within these limits is thus distributed :- 
- 

Snn-D~vls~ons.  

... P e r p n n a h  Gbote ... 

U n u ~ n n s .  

Waste land. 
Waste land & 3 River circuik. 

Zcmindaree. 

38 Zcmiudarce, 1 wastc land. 

Zemindaree. 

33 Zemiudnree, 7 wastc land. 

,qkf ::iles. 

229'4,8 

Tchscclee. 

1 

* Zemindarce and Waste land Blocks. 

46. SCALE OF SURVEY ASD CHARACTED. OF Cou~Tny.-The Khalsa Pergunnahe Ghotc 
AITcillee, containing an area of 560.18 square  mile^, mere surveyed on thc full scalc, 

4 inclles = 1 milc, wl~ile the Zemindarecs comprising 872.96 square miles mcre srtrvcycd on the 
4 or 2 inclles = 1 mile. The detail survey in the case of both Kbnlsa and Zemiudaree 
lands =hews, as far as the ~ c a l c  permitted, the geogrnphical features of the country, as well as 
the details of cr~ltivation, fallow, &c. Somc of the minor strcams, however, could not 11(* fol- 
lowed up tllrough the dense junglc, on.i~lg to the great difficulty and lal~or of lillc clcarin~. 

330.70 

179'47 

182.77 

262.90 

247.82 

1,433.14 

395.11 

Ditto Ar~lcillee ... ... 4,s 
Zen~indaree Geelgaon ... 

Ditto Potegaon 
&Ioolh,.. ... ... 

Ditto Maroonda ... 
Ditto Chandarra ... ... 

Berham- ... ... Ditto Kotegaon 
Ditto Aheree (portion) ... . . . . . .  
Ditto Rangee ... ... ... Ditto Doodmnra ... 

... Ditto Dhanora 

72 
1'uoreC. - -  

... 
Aoundec ... 

48 

1G 

39 

31 

----- 
190 -- 

---- 

No. or Polygons. 

... BOUNDARY S a n r ~ r  ONLY ... 1 . I 61 

Villages. 

24 

Blocks." 

25 



The country is described as  a vast expanse of hcavy forest; i t  is generally undulating, but is 
iU parts hilly. The village sites are small, and often widcly separated from each other. There 
is rlsually a very small patch of cultivation and cleared land round each village, the  area under 
cnltivati~ll being estimated a t  only one-tenth the entire area brought undcr survry. Each 
Zemilldaree forms a complete and compact cstate in itself, uo internal sub-divisions are recog- 
nized, and only the  exterior boundaries are demarcatcd. Tllcre is no inter-mixture of lailds. 

47. CHECK SU~VEY.-Owing to  the  expcusc, loss of time, and difficulties entailed by 
clearing lines through dense forests, only 30 linear miles of check survey were run through 

~vorlr, but  ( 'an area of 188 square miles of detail survey was csamiucd on the grountl by 
the Deputy Snperintendent aud his Assistants, and fouiid t o  be cood atid trustworthy." 

48. CONNECTION WITH GREAT T~IGONOA~ET~ICAL SURVEY.-The Revenue Survey has been 
connected by traverse with two Great Trigonometrical Survey stations of tlie Jubbulpoor 
JIeridioual Scries, viz., Ghote and Tlieka, which fall within the  season's aren, and with the  
Great Trigonometrical Survey statiou Polam Rajul, of the same series, situate in Alicree Zemin- 
daree, out of the  limits of this ycar's main circuits. The following tabular statement furnished 
by the Surveyor gives tlie result of comparison betmceu Grcnt Trigonometricnl Smvc,y and 
Revenue Survcy direct distances, including the connection with Great Trigonomctrical 
statiou Ra<juli and Parasgaon, taltcn up in 1XGS-G9. It is very satisfactory and creditable 
to the superintending officer, Captain Coddingtou, who is a painstaking careful officer :- 

Error rnl Rcrc. -1 Total dilTcrc~~cc, 1 uo? Sttrvny per 1 G r w t  T r i ~ o n o -  1 I ~ ~ V C U I I C  I ~ I P .  I mctricnl Survcj.  I Survey. I I 

49. STATE OF THE GREAT T ~ I G O W O ~ ~ E T R I C A L  S U ~ V E Y  STATIONS.-The Dcl?~ity Superin- 
tendent states t h a t  tlie Great Trigonometrical Survey stations visited were all fbuud in good 
preservation. 

... Ghote to Thelta .,. ... . 

... ... Rajuli to Theka ... ... 

... Polnm R a . j ~ ~ l  to  Ghote ... ... 

... Tlirlin to  P n m s p o n  ... ... 

50. PE~AI , \KENT ~ f ~ n ~ s . - N l l m c r o ~ l s  permanent marks mere furnished by the  stone 
I )onnda~.~ marlts and masonry tri-junction poiuts of villages, which were used as theodolite 
stntions, wllencvcr l~ractic:~l)lc. " Several Revenue Survey stations on conspicuous hills have 
also been marlred, so t ha t  a t  any time complete counection can be effrct,ed." Tnblc G. in  
the Appen(lix contains a dcscriptiou of thc   los sit ions of these Revenue Survey hill stations, 
ant1 will bc fouud nlost l~scful for futurc rcfercncc. 

51. S ~ c l i ~ ~ s s . - D u r i o g  the u l ~ o l e  of Dccember and January, and part  of Fcbruary, the 
Sllrvcy party sun'crcd severely from feret.. 111 January, one-fourth of the Establisl~nient nrns on 
the S I C I ~  list, nlltl there was not R singlc mcasuriny or linc cutt ing party in which there were not 
some Inell siel;, \vhilc otllcrs were wholly l~rostr:~tcd. The Dcpaty Supcrintcndcnt reports 
" tlicrc wcrc nine dent,l~q during the field season, c ig l~ t  from fcvcr and one from small-pox ; three 
childre11 nlld one woman connected with the estal~lishmcnt also (lied, and many men had to be 
sent awny to ~ircl\.c~it their dying. One man n,cllt mntl, and several cases of night-l~lindness 
occ~vrcd. One S~~I ) -Su lvcyor  hat1 througl~ contined sickness to  be sent away to  his home, 
and haq sincc dictl." 

... Average, where tbe error is plus ... ... ... . . , ... 
... Ditto ditto minus ... ... ... ... . . , 

185,88821 1 185,910~60 1 32.36 

52. ~ ~ I P E D I \ I R N T S . - A ~ O I I ~  tllc chief dimct~lties wliicl~ besct thc Surveyors may Ije 
nlcntiouctl tllc dcnsc jungle, wl~ich ilcccssitatcil lu1,orious line clc:~ring, " almost evcry yard 
of trnversc \vorIc llatl to I)c clcnrcd of jungle I)cforc nn n ~ ~ g l c  or chain measurement could be 
mnde." Thc country is vcry spnrscly i~lllal)itcd, thc villages being often far  d i s tm~t  from 
e:lch nt,licr. Tllis, cornlined with "want of water in the dry season, bad communication, and 
a peoplr who (lo not ~untlrrstand a w r d  of the FIindoostani Innguagc," all tendcd t o  impede 
the work. 'l!hc out-t11r11 shews with what endurance and energy these various obstructions mere 
met and overcome. 

104.28 

120.10 

83.59 

152.920.7 5 

107,025.67 

151,561.81 

182,825.47 

106.905.57 

151,478.22 



53. THAKBUST MAPS.-The Thakbust maps mere lodged wit11 the Surveyor before corn- 
mencement of professional survey, and mere found to agree well with the latter. " The boundary 
marks were for the most part fou~id standing, and no difficulty mas experienced in tracing 
them with the help of the inhabitants." 

54. CONPARISON WITH SETTLEMENT S U B V E Y . - T ~ ~  settlement detail survey preceded the 
professional by two years. The results of comparison between the two surveys is thus stated 
by the lleputy Superintendent :- 

Colrranrso~ OF KHUSRAH FIELD MEASURENENTS.-Of the thrce main circuits of mIiicI1 
the details have been surveyed in the Zemindaree lands, the professional survey area is in 
exccss of tlie settlement area, by 10,464 acres or 2.6 acres per 100 acres. 

a I11 the Khalsa lands of Arpeillec and Ghote (excluding the waste lands of which no 
settlement details are furnished) the result of comparison in S1 villages is as follows :- 

" I n  tlie total area, the settlement area is in excess by 2,178 acres in 27,861 acres, or 7.7 acres 
per 100 acres. I n  the item of jungle the settlement is also in excess by 3,534 acres in 20,188 
acres, or 17 acres per 100 acres. I n  tlie item of cultivation the settlement is less by 1,308 
acrcs in 6,274 acres, or 20 acres per 100 acres; also in land fit for ciiltivation, it is less by 1,041 
acres in 1,SlZ acres, or 5.7 acrcs per 100 acres. 

" I t  will thus be seen that the settlement deficiencies in cultivation and fit for, have been 
thronw into jungle; perhaps since the settlement mas made, more land may have been brought 
under cultivation : the total area results may be considered to agree Ljirly mcll." 

5 5 .  Pno~n.marE FOR 1370-71 AND 1871-72.-The area now remaining for survey in District 
Chanda is estimated by the Surveyor a t  1,655 square miles, all Zemindaree land, to be surveyed 
on the scale of 2 inches = 1 mile. I t  depends on the health of the Establishment whether this 
area \\,ill be completed during the present season, 1870-71. Besides the above-mentioned area, 
there are 2,500 square miles of the immense Aheree Zemindaree, the survey of which will 
remain in abeyance until the richer and more valuable parts of the Central lJroviilces shall have 
bee11 surveyed, as stated in paragraph 48 of the last Annual Report. Should the programme 
proposed for the current season he successfully carried out, this division mill enter on the 
surrey of District Bhundara in 1871-72. 

56. P ~ n s o a a ~ ~ . - T h e  Deputy Superintendent testifies to the zeal and efficiency of his 
Assistants, making special mention of Lieutenant Lees Smith, Assistant Superintendent, and 
Messrs. J. U. T. Coxen and J. Nemland, Assistant Surveyors. 

STPDT. OF REVENUE Sunrars' OFFICE; D. C. VANRENEN, C'ol., 3. A. ,  
TJPPER C I ~ C L E ,  S ~ ~ p d l .  ?f Reacnl~e  SnrctysJ 

Culculla, 16th Dece~~tber  1870. J Upper Circle. 



Lrlracl ,from Annz6al Report on the o / ~ e r a t i o ~ ~ . ~  of  the 1st Bivir io~c,  Ce tc l r~ l  Proeinces Iiece~zue 
S~rr~!qy .  /I(/ C ~ p l a i f t  W. H.  WILKINS, Assislnnt Stcpc~i~ctendent ~ I L  /rmn/~uiury c h w g e ;  Seaeon 
1869-70 .  

L)eucri~~tion qt' the country surveyed i n  Uiutrict Chindmarra. 

10. NABIES OF PRINCIPAL RIVERS.-The country is thoroughly well watered, the number of rivers 
and streams being very great; the priucipal ones arc, the Pench, Sookree, Ghatamalec, Gunnomur, Thail, 
Golbehra, Pathreye, Ours. 

11. The portions of the district known under the old perguunah names of Chindwarra, Clowrye 
and Umurwara (comprising main circuits Nos. 1 ,2 ,3 ,4  and 5) are very highly cnltivated, nothing but 
fields for miles and miles. The portion known as Pergunnah Oomrait (comprising main circuits Nos. 
6,62 and 7) in the north-western corner of the district is  very hilly indeed. the hills extending far into 
the work. 

12. The district is divided into tlre two Tehseelees of Chindwarra and Sousur. The whole of this 
season's work, with probably the majority of next, lies in the Cbindwarra Tehseelce. 

13. I n  addition to the hilly portion in Nos. 6 and 7, hills also skirt the nor thcn~ boundary of 4 
aud 5. Thc 2nd Division, Central Provinces Topographical Survey Party, surveyed tlre Sathpoora range, 
con~prising the Ohindaarra Jagheers, and surveyed a strip 2 miles over our common boundary, A one 
inch = 1 mile general nlap was made of this 2-mile strip, from our marginal sheete, and forwnrdcd for 
oomparison t o  Mr. Girdlestone. He informs me that the resnlt is first-rate, whicli is satisfacto~.y to 
1)otli parties. 



A P P E N D I X .  

I$.rlract fkom A f ~ n u a l  Report on the Leveling Operations q' I l e  2nd Divis ion,  Centrat Proviaces 
Revenue Survey, by R. B. Saran~, Esq., Season 1869-70. 

2. COMMENCEMENT OF WORK.-The two leveling parties left the Deputy Superintendent's camp at 
Knnirood on the 25th March, and commenced operations on 2nd April. They started from the substan- 
tial stone platform on which the  temple of Mahadeo stands a t  Raepoor, and marked the spot by an 
; ~ r r o ~ v  to  point where t h e  staff had been set  up. The line mas carried by Mr. A. Hutcheon, Proba. 
tionary Assistant Surveyor, and Unvamothoo, Sub-surveyor, along the imperial road from Raepoor 
to  Nngpoor. To prevent the poss?bility of error, Mr. Hutcheon was directed t o  close frequently on 
Ungamothoo's work ; this  was done during t h e  early part  of the  operations a t  evcry mile. I n  testing 
tlie work, they had to  re-do t h e  two first sections; the  t ime thus  lost wasfully compensated by the 
experience thcy had gained. 

3. METHOD PURSUED.-TWO sets of rendings were always taken to the  back and forward stares 
and duly rccorded in  the field book; if a mistake occurred, i t  was a t  once rectified. The staves are not 
dividcd on both faces similar to  those in  use in  t h e  Great Trigonometrical Survey of India, bot to 
eliminate minute errors, the  order of observations was alternated, for the  first reading the back staff 
was observed first, and for the  second observation the  forward staff was read first ; this was steadily 
and sc~upnlously adhered to  the whole way. The staves were set up on  wooden pegs, driven firmly 
in thc ground, and a common iron nail let into the  wood. The terminal pegs after each day's work mere 
larger and more firmly driven i n  the  ground. The forward staff was always used a s  the back staff at 
the next station. 

4. ELIMINATING ERRORS.-The circuit aystem i n  each scction was strictly followed, but  instead of 
nne observer closing on his origin, the circuit or sectional lines were leveled by both parties having 
diEe~.ent intermediate stations, but  starting from the  same origin, and closing on the  same point; if 
tho final result shewed a difference greater than 0.01 of a foot per mile between the two levelers, the 
work was re-done. Independent of the  final result, Mr. Hutcheon was directed to  .close frequently on 
the work of the sub-surveyor and test the work a s  i t  progressed. 

5. CORRECTIONS.-T%e closing error of each circuit having he6n ascertained, half the difference of 
the two observers was applied as a minus correction and half as  a plus correction ; a mean result mas 
thus  obtained and the whole seriee reduced to  the same datum, aiz., the mean sea level. In  the 
absence of the  Great Tiigonometlical Survey stations, the work was closed a t  the  Nagpoor Railway 
Station, or tbe line of rail in  the running shed of thc Great Indian Peninsnla Railway, the licight of 
which. 1.006.89 feet above the sea, was given by the Railway Engineer and the  Executive Engineer of 
the Nagpoor Division. 

7. PER~IANENT STITIONS.-T~~ following stations have been adopted a s  permanent bench marks 
for any fu t~we rcfercnce :- 

... ... Stone Platform, Mahadeo Temple (Raepoor) ... ... 1 
... ... ... ... C hnrch ... ... (ditto) 2 

... D i k  Bungalow ... (dittu) ... ... ... 7 

... ... ... ... ... ... Bridges ... 29 ... ... ... Mile-stones ... ... ... ... 71 
... Pocks Wells ... ... ... ... ... .., 14 ... ... Engineer's Bnngalow, Public Works Department ... 1 ... ... ... ... Tehseel ... ... ... 1 ... ... ... Village Boundary Pillars -.. ,.. ... 10 

... ... Pticka trough a t  Wclls ... .,. ... ,. . 1 ... ... ... Village tri-junctional pucka platforms ... 3 
... ... ... ... Pillar (stone) ncar a bridge ... 1 

... ... ... Cantonment Bonnrlary Pi1la.r (Dl~undara) ... 1 
Nagpoor Railway hench mark, on the line of rail, in the running shed ... 1 - 

... TOTAL 143 
1 

Table qf IIeighlsfrorfi Raepoor lo 1tTagpoor. 

TLc lcvels werc c n r r i ~ d  along thc Imperial Road from Raepoor to Nagpoor. The lino mas divided 
into cightcen sections, giving an nvcra c of 10 milcs to cach scction. The instr l lmcnt~ wcre alwaya 
placed midway between the back and forward starca, tllc distance varying from 3 to 7 c1,aina. Tnn 
independent sets of ol~scrvations were taken, and on closing thc work a t  the end of n day* rcsulto were 
carelully compared. Wl~cnevcr a difference exceeding .01 of e foot per mile appcarcd I~et~vccn thr 
rpsults of the two obacrvera, thc ohecrvations werc rcpceted. As a tent of the accuracy of the rc~nl t s ,  
i t  may ho ~ t a l c d  tha t  in bringing up indeprndently the r c ~ i ~ l t s  ohtnined from two different ohscrvers, tbr 
terminal differcnce in 17G.GS milcs was 1.106 foot, or 0.000 foot per mile. 

The heights given in this tahlc are reduced to  the mean sea level. 

Tlle work was closed a t  the Nagpoor Railway Station or on  the  line of rail in the runniug shed, tbe 
height of which ie 1,005-89 feet above the sea. 



Table of JIeighdl f rom Raepoor lo  Nagpoor. 

Mahadeo Teniple (Raepoor) . . . 

I 

Raepoor Church . . . 
Lat. 21" 14' 22"'.59 
Long. 81" 41' 42"'39 

llalonr In Fsar 
nnors l l a ~ s  

Rnrpoor DLlc Bungalow ... 

SBA LBVBL. 
N~lres OP STATIOWB. 

tiona. 

I 

Bridge . .. . . . . . . 

Station on the eastern fiide of the pucltn platfonu 
on which the te~uple  stands, markcd with :L 

broad arrow head. This temple is situated on 
the west side of the road from Rncpoor to Sum- 
bulpoor on the bund of Telecbund Talk. 

Stone in the foundation of the  rhurch beneath tile 
eastern corner of the  large window in tbu 
southern end of thc church. 

Sill of the eastern door on the south side of the 
bungalolr. 

Top of south parapet wall. This is the first small 
bridge after leaving tho city. 

Bridge .. . ... . . . 

From Raepoor to Nagpoor . 1 1 1 957.933 

Prom Raepnor to N q p m r  . . , 1 
Poclia Well . . . . . . 

1 Top of mile-stone. 

Fmm Raepoor to Nagpoor ... 
Karoon nrlddce, level of nratcr ... 

Bridge ... ... . . . 

From Rarpoor to Nagpoor ... / 

Engineer's Bungalow . . . . . . 

llridgc . .. . , , . . , 

F ~ ~ r l t a  Well ... . . . 

Top of north parapet wall. This bridge is situated 
about 1 chain from t,he weskrn corner 
Nohan tank in tho village of Doomurtullao. 

1 Top of mile-stone. 

Top of surface of puck* well, one chain Aon~ the 
road on the south side, and 60 chains west of 
the  village site of Sateebuud. 

867.909 

910.482 

924759 

925'684 

936.048 

949'523 

931.378 

993.247 

99n.380 

996.023 

989 923 

985.619 

946.166 

Surface of Icaroon nuddee. 

ToP of north parapet wnll. 20 chains east of the 
6th ~uilc-stone f i o n ~  Rnrpoor. 

Top of mile-stone. 

1 TOP of snrfacr of puckn well, close to the 6th mile- 
stone h o u ~  Rnepoor. 

i 
Sill of the middle door, on the uorth side of the  

bungalow nt Bhelai. 

Top of north parapet wall. This is the 2nd bridge 
from Dhela~ wontward. 

Top of surface of packa well, 4 cljainn from the 
rond on the north side and about 12 cha~ns 
from the village site of Koosreepar. 

Top of 110rtl1 parapet wall. This bridge is 18 
cllnil~s w r ~ t  of the well described above. 

ToP of S I I Y ~ ~ ~ Q  of pucks well, close to the DLk 
runners' huts in tho village of Soopela. 

Top of north parnpet ~rnll .  This is a urna11 bridge 
or four nrehes, about I t  mile nest ol' Ulli 
runners' huts in tho village of Soopela. 

- -- .- - - 

15 



Tuble qf ZIreigAts from Raepoor to ~J~agpoor,-continued. 

Bridge ... ... ... 

Pucka Well . . . . . . 

1)ooroog Dhk B ~ ~ n g a l o w  

Dooroog Tehseelce + ... ... " ' 1  1:: 
Bridge ... . . . 

Seonath River level ol' water 

Pucks  Well . . . . . . 

R s u a n ~ s  AND D E ~ C ~ I P T I O N  OD Bra~loss. 
I)cdllvorl by 

Spir~t 1.wcIi11g 
Upcr:tliuns. 

975.05L Top of north prlrapet wall of a small bridge about 
5 chains from P k u r ~ ~ e s e  tank in the village of 
Amdec. 

97.1312 1 Top of north parapet wall of small bridge about 10 
chains from Pujeree tank in the village of 
Cl~itojee. 

953.769 Top of surrace of puclca well on the north side of i the road and aboot 3 chains from the Dooroog 
Dbk Buog:llow. 

95-1069 I Sill of t,he door on the western side of Dooroog I Dbk Bongalo~v. 

951.980 Plinth of Dooroog Tehseelee a t  south-east corner. 

919.340 Top of north parapet wall of the first bridge west 
of Dl)oroog. 

890'780 Surface of Seonath River. 

956'287 North-east corncr of sol-face of pucks well on the / north sidc of the road a t  the village of Unjora. 
I 

955.770 

999'987 Top of surface of puclca well a t  the village of Somnee. 

Top of boi1ndar.y pillar, 6 chains From the road on 
the north sidc, : ~ n d  abont 30 chains east of' t,he 
Dblc runners' huts near the village of Terrasurra. 

1001'1-12 Top of boundary pillar, 3 cl~nins from the rond 
on the north side, and 4.50 cllains west of the 
pa& well ; ~ t  the village of Souinee. 

puck& Well ... -.-I ... 

970.338 Top of boondary pillar on south kide of rond, 20 
chains f ron~  thc village of Soondra. Bearing of 
Soondra = 'LOG0. 

Pucks Well ... 

100-1 530 Top of boundary pillar on the sonth side of the road 
about fi0 chains born the villaxe of Nnndgnon. 
Bmring of' Nandgaon = U O 0 .  Bearing of 
Chiplee = 3<M0. 

Puclia trough + ... . 1 1 1010 693 / Centre of puclca trough braile the pucka well at 
Pendree Dbli Bangalor.  

1012 618 Top of surface of pucks well on the south side ortllc 
rond close to the l)ak ruuners' hots near Pendrce 
D i k  Bungalow. 

I . I 1011.531 ( Top of boundary pillar on the ~ o u t l ~  ~ i d c  of the rood 

I abont s mile wcvt of the village of Indermara. 
Village Boundary Pillar (Stone) ... 4 

Ycndree DBk Bungalow+ . . I  . , I 1014.183 

005.597 Top of bonndary pillar on tho sonth nide of t l ~ c  rootl, 
20 chains eaat of thc l Iarr  nuddee. 

Plinth a t  north-west corner of Pendrec 1)Bk 
Bungalow. 

Village tri-junctional pncka platform 

l09l.110 1 Top of boundan. pillar, 3 chains from the road on 
the south nide and cloac to wllrre t l ~ c  village 

( r o i ,  to Koka leaves the high n ~ d .  

1022.3.57 , , . 

Village tri-junctional puckoplatform + 10n9.921 Top of village tri-,jonctional platform on t.hc north I I ,i,le or t.ho road aho~i t  ti0 c l ~ a i ~ ~ s  e a ~ t o f  lllp 
villngc aitc of Worarha~ldh. 

Top of villngc tri-,jnnclional platform on t l ~ r  north 
side of the road about a mile west of the Harr 
nuddcc. 



Tadle of Iieighb from Raepoor l o  Nagpoor,-continued. 

Surface of puclra well close to  a. large pepul tree in 
the  village of Worarbandh. 

... Bridge ... I I 1111'568 Top of s n o t l ~  parapet wall of  mall hridge ahout 6 
chains \vest of the  village sitc of Worubandh. 

Spur Stone of a Bridge + ... 

Top of north pmal)ct well of the hridge over the  
Tcndoo nnllal~ near the village of Jenackpoor. 

1 1 1 3 . 1 a  

... Bridge ... ... 

Top of the  spnr stone set  n p  to protect the  eastern 
corner of the south par;~llrt wall of the 4 th  

Top of north pnrapct wall of the bridge over t h e  
IEoosoom nullah. 

sniall bridge Srom Worarll:lndh. 

1102,338 ' Surrace of pr~clta ~ r c l l  on the ~ ~ o r t h  side of the  road I near Cliicl~olee DBk Bullpalow. 

Sill of t l ~ e  door on the weslern side of Chicholee 
DBli Bongnlom. 

... Chicholee Diik Bungalow 

Top of n o r t l ~  parapet wall of the large bridge about 
5 chains from Chicholee D i k  Bungalow. 

Bridge ... ... 

Top of a bonndnly pillar on the  n o r t l ~  side of the  
~.oad lmo c11;rins west of a snl;ill bridge and 
ubont ? ( I  chainn sonth of t l ~ ~  ti rst hill on the 
n o r l l ~  side of the road fic~m Cllicholee. Village Boundary Pil lar  (Stone) i I 

Top of bonndary pillar on the  s o ~ ~ t h  aide of the  
road, n11out 1 5  clrains north of the village site 
of Rancetullno. 

Top of nnrt.11 pnmpet wnll of a large bridge about 
2 0  chaius west of the  village site of ltaneetullao. 

Village Roundary Pil lar  (Stone) 
... 

Top of boundary pillar on the  sont,h side of the 
road. nnd 24 chains cast of the  villnge site 01' 
Bunjl~ree.  

Toy of s a r h c e  of well nt the  south side of the  
village site of Futtchgungc. 

Top of north pnrnpct w:~11 or  n hrid-e near the  
first btili runncrs' stngc from ~ o r t a i o w .  

Toll of nnr l l~  parapet mall of the  bridge over the  
Cl~;~l)onli nnll;th. 

Top of 11ort11 parnpct ~vnll of n snlnll bridge of three 
;ncl~e\ ;~l)ont 1 0  c l~:~ins  east of the Engiueer'a 
Uungalow nt Bag nuddce. 

Top of ~lortl i  pnrnprt wall of the  2nd small bridge 
west or  Hag nuddec. 

Bridgo ... ... 
Top ~f so11t11 parnprt w d l  of the  3rd small bridge 

~ v c s t  oS U i ~ g  nnddc'c. 

Top of north pnmpet well of the  brid c over the  
I,corrc nnllnh ; t h i ~  bridge is %out a mile 
~ v m t  ol' tllc village of Deoree. 

me close t o  1188.507 ( Top of 8011th pnrnpct jrdl  of u small brid, 
the ~.c~ck. r11t11ng sbont half a niile mrst of thv I villnge site Naasulkuarn. 

Top of noath para.l)rt wall of a small bridge about 
20 chains cnst of a large tank on t l ~ c  south side 
of tho road in t l ~ e  village of IIoosrccpnr. 



SatIcoIee Dik Bungalow 

Table of  H e i g h l ~  fi-om Raepcor lo  Nagpoor,-continued. 

= - . - - . . . _ 

NAYIRS nP STATIORJ. 

i 
Bridge ... .., ... { 

I 

I 

- 

... 

... 

Haroar rn PBBT 
AI40VB MEAN 
SEA LBVBL. 

Deduced by 
Spirit Levellng 

Operations. 

949.742 

936,360 

860.705 

842.472 

From Nagpoor to Raepoor . . . 

H n ~ ~ a r s  Ann D B E O ~ I ~ I O ~  OF Arrrtons. 

- 
Top of north parapet wall of a small bidge @ 

chains east of the  village of Dongergaon. 

Top of soutli parapet mall of a amall bridge 10 
chains west of the village site of Dongergaon. 

Top of north parapet wall of a urnall bridge about 
65 chains east of the 7 1 ~ t  mile-stone from 
Nagpoor. 

1 
843,321 

827,366 

848'455 

860.583 

C 

Bridge .. . ... ... 

I From Nagpoor to Raepwr .. 

I 
1 
C 

... 

I 
F1.,,lll Nngp~mr to  Ilaep001. ... { 

I 
)P l in th  of mile.stone. 

] 
Top of north parapet w d  of a large bridge 28 

chains west of the 69th mile.stcne Bonl 
Nagpoor. 

69 

.. 

68 

67 

66 

65 

64 

63 

62 

61 

... 

59 

58 

57 

56 

55 

847.230 1 1 
872 282 I 

832.689 

815,346 

823 798 

849.010 

53 

811.842 

818.311 

797,524 

810,330 

84'3'471 

849.822 

870.033 

856,419 

852.181 

829.31 7 

825,565 

380.205 

831.667 

832,207 

( 

... 

Sill of the door on the \vest side of Sackolee Ubk 
Bungalow. 

1 
*Plinth of mile-stone. 

J 
Top of nouth parapet wall of a brid c nbout 60 

chains west of the 52nd mit-stone from 
Nagpoor. 

Plinth o l  mile.stone. 

Top of sorith pnrnpet of (L bridge c lo~c  to the 
60th mile-stone from Nagpoor. 

52 

.., 

861'123 J 
----- 

)\on~ Nagpoor to R ~ p o o r  

I3rirlgu . . . . . . ... ... 

Ymnl Nagpoor to Raepoor 
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fro111 Euepoor 

I ~ E I G ~ T  I s  PRET 
Anorx Bla.\n 
Snr la re^. 

Drrlt~rrcl by 
Spirit I . e v r l i n ~  

0))crationa. 

903'586 

865,254 

84k302 

8G8.875 

832,078 

823,175 

807597 

829'969 

822.591 

775.047 

800323 

825.384 

829.617 

826,770 

809~704 

835.063 

800.846 

826'869 

819,927 

817'190 

854138 

865.161 

868,284 

845.667 

835.580 

861613 

857'886 

867.749 

871.392 

870'746 

875.626 

813.522 

1 .  

1 '  
From Nagpoor to Itaepoor . . . { 

I 
i 
i 

IVrin-Gunp Ilivcr ... ... 

Cantonment Boundary l'illat + ... 

Bhunt1:rra Dhk Bungdo\v ... 

Bhundnra Church + ... ... 

1 
1 
1 
1 

From Nagpoor to Rnepoor I 
i 
1 
1 
I 

Mnl i~~ la  Dbk Bnngnlow .,. 

Kunhnn River ... ... 
- . . - . . - - 

to Nagpoor,-cont,inued. 

Bnllhllns A U D  ~ ~ B O B I P T I O I Y  OP S T A T I O U ~ .  

7 

I 
Plinth of mile-stone. I 

I 
Surface of water of \Vein-Gungn Rivcr. 

Top of Cnntonn~ent boundary pillar 6.50 Chaine 
west of the! 38th mile-stono from Naapoor. 

Sill of the middle door 011 the south side of the 
Bhuudarn D3k Baugalow. 

Top or the lowest step of the door a t  the wevt end 
of thc Bhundarn Chul.cL. 

1 

.Plinth of mile-stone. 

1 

J 

Sill OF the middle door on the north side of Mohada 
I)Bk Bungalow. 

Surrace of water of Kunhon River. 

16 

4.5 

44 

43 
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:i 
39 
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35 
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26 
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From Kagpoor to Rnrpoclr ... 5 

1 

EXTENT AND QENERAL DESCRIPTION.-T~C tr~rct af collntry 811rv~yed occu ies the south-\vestern 
corner of tho district, and enlbraces an area of 1461.67 square miles. Thc sout\ern portion con~iste 
of hills and high plains or table-lands, the mean clevntion of wl~ich is rol)ably not lcss than 1,100 feet 
above the eoa. The highest hill is near the village of Dullee in tho icmindarce of Lohara, and rises 
about 700 fcet above the plains. Thc hills do not compose regular chains. and bctwccn the clustcra of 
hills there is a considerable cxtcnt of Iimd, in which, mixed with a good soil, there urc fragment8 of 
rocks, of a size that docs not impede the plough. During the rainy season, such lands are preferred. 
The stonca prenelrc the soil cool and moist, and encourage vegetation. To the north the surfacc is 
nndulating, poorly cnltivatcd and scantily populated. A large extent is occu led hy mere rocks, totally 
incapable of cultivation. Tllc soil is varied, but the parts fit for the ploogg are rich and want o~lly 
care to become highly productive. 

H B I O ~ T  In R n B l  
ADOVB MBAN 
SEA LBVBL. 

Dednccd by 
Spiril Lcveling 

Opcrnliouw. 

860,762 

878.560 

884193 

888.461 

881.547 

892.596 

~- 

d 

20 

19 

18 

17 

16 

14 

13 

12 

11 

9 

Iao~. - In  tbc hilly portion tho quantity of metallic matter in tho form of ore is not vc1ly consi- 
derable, iron alono has bccu discovcrccl. The orc ie workcd with impel-fect  kill. The hcnt, of the 
furnaco is so trifling, that  i t  c:mnot vitrify the stony pa~.ticlcs of the orc. The iron ncnr Dullec is 
reckoned the bcat, selling a t  10 seers for the rupcl:. l!hc cri~dc iron is never acnt to n dislancc for 
market ; the blacksmiths, who are employed iu meking tho implcmcnts of agriculture, reside ncar the 
mines. 

- --.= . ..--. 

l l a ~ ~ ~ ~ ~  AND DP8CUlPFlOR OD ~ T A T I O ~ B .  

1 
1 

R o ~ ~ e . - T h c  gre:~t,er part of the internal commerce of the district is carried on by carts end beck 
loads, but the roade arc cxccedingly bad; the descents into many of the streams nre so steep as to 
impede vcry much the paeenge. There ie an abundance of hard mt~teliala, with whicli permanent roads, 
with little cost, might be made. No attention is paid in kccping up the great lines of comn~unication. 

l l  : 8 

910505 

I 

I 
Railway Dcncb JIat.li ... . . . 

903.754 

899,763 

1 6  

1 3  

Plinth of mile-stone. I 
?99002 

899.233 

914142 

934402 

955.693 

931,683 

9'172'k5 

g s ~ m a  

1005.890 

I 
1 

1 
J 

Level of mils ill the 111nning shcd at P ~ ' : I ~ ~ I O , I ~  
Railway Station. 





INHABITANTS, GONDS.-Gonds* are fonnd in all parts of Chutteesgurh. They aenerallv observe 
Hindoo customs, but worship Nurhm. Deo and ~hakool: Deo, 

bbridpca from the lleport of tllc Ethuo- sacrifice fowls and pigs. They pay reverence to the spirit of the dead lo,qicol C'olnmlttec. 
supposed to reside in a fish, caught in the villape tank soon after thd 

death of a relative. Thcy bnrn their dGd. The Raj Gonds claim descent from theJ?andoos, and worship 
one great qod, called by them Phersa Pend. They are broken up into four sections, and members nf 

~ .. 
diffe6nt thbes cannot ihterularry. 

The Phersa Pend is held in great veneration, and its emblem consists of small pieces of iron about 
sis inches long, corresponding in n ~ ~ m b e r  to that of the minor gods of the section by whom it is war. 
shipped. Thcsc picces of iron are placed in an earthen pot, and hung on a tree distant from thevillage, 
or from any higl~way of trafic. Previous to visiting it, the worshipper must bathe and put on clean 
clothes, and t l ~ c  women are reqiiired to  dress in white, to leave the head bare and to abstain from 11dnt. 
ing tlieir eyelids or faces. 

There are several kinds of deities which are worshipped in the pecnliar way of Gonds. Thakoor 
Deo is supposed to preside over the villago and household and is considered the highest of all. The 
Goiids that live away from the junglcs have become partly Hindooized. The jungle Gonds spealc a 
sepnmtc dialect; those in the cultivated portions of the district spealc the Chuttecsgurhee. 

I I a ~ ~ i a g e s  are of two sorts, " Marmee" between a man and a virgin, and " Pat" between a married 
n~a-1 or n widower, and a married woman relinquished by hcr husband, or a widoa. Towards Bastar it is 
r.mitumary for a.11 yoong men and women of marriageable age to live together for a month before 
nl:~r~,i ;~gc.  

Tlle womcn are all more or less tattooed; this work is performed by the Purdhan sect, who are 
luolied clown upon as a low caste and despised by thc Gonds, although they have the same language. 
manners and customs, and occasionally marry Gondnee womc~i who lose their caste. The Dholya sect. 
supplies the servants and the musicians of tho tribe. 

All the women have co~~siderablc qnantities of ornaments, and they are by no means above the 
vanity of false hair, occasionally n~ixing wit11 t,heir own hair long tresses of sheep or goat's wool. The 
n-oulcu are kept a3 i t  wcre for beasts of bnrJcn and have to do the greater part of the field work; they 
are often reckoned among a man's possessions like so many cattle. 

As soon as a wolnnn is known to be with child, neither she nor her household perform any religious 
c~:rcmonies dnring the nine months that cihe is pregnant, and the woman is put on a diet of rice-water 
and dal-bat. The clay the child is born the woman is allowed nothing to eat but the root and leaves 
*)t' the dm;irf palm, cheend, which she cats like pan, always keeping a piece in her mouth. The married 
wonlru whose husbands arc living, tie thcir hair into a big knot behind, round which they wind red cord, 
n ftishion forbidden to maidens and widows. 

The belief in witchcraft is strong. Titches are supposed to have amours with the spirit of 
darkness, and to assemble a t  nightly meetings in the forest, where, stripped naked, they dance and sing 
with thcir demon lovers. The modes of testing a witcl; aro various, but the following are the two 
~r incipal :  the suspected woman is beaten with castor-oil rods, and if she suffer pain she is deemed a 
\\-itch, or, she is tied hand and foot and thrown into deep water, when, if she swim, her guilt is looked 
upon as proved. 

B ~ o o ~ ~ ~ A s . - B h o o n j i a s  are nlunerons in Pergunnahs Sehawa and Khullarce, and speak the Chub- 
tc#,sgurhec di~llcct. They are stunted in hciqht, with protruding jaws, broad faces and narrow foreheads. 
They live in the densest junglcs and are by no means industrious. The Sehawa Bhoonjias worship 
Bhowauee and Bllcem Siuz; the lihrl1l;irec Bhoouji:is worallip a deity c:illed Kalbhyro ; the former burn 
their dead, and t l ~ c  1;ittcr bury the111 mlrliing the grave with a broad fl:it stone. Some days after death 
they take a pot of flo~ur to the rill:iye kink or grave of deceasell, and bring l~ack the soul of the dead 
man. Tlie Bygs11 officiates as p~ ica t  a t  marriages. 

Br~~rna~ t s . -The  Binjwnrs arc fount1 in Pcrguunah Khullnree and worship Doola Deo. Tho 
ohaerva Hindoo fcstivds and atlore the npirit of the deceased relative ; they bury their doad and mar% 
the place with stones. Three days after death of a relative, they take a pot of water with a lcaf in it to 
the village tank, and bring back the son1 of the deceased ; the loaf is buried in the houso and poojah is 
done at  the spot where tbe leaf is l~uried.  

The 13injwars livo principally I,y collecting junqle prodoce and rarely cultivate the soil. They desert 
thcir houses if  entcrcd by any but tho members of their o m  caste. 

Kawnas.-Karvurs are prhincipally to he found in Perguunah Sehawa. They worship Dabee and 
obscrvc Hindoo fen st^. They burn their dead After the death of tho head of the household, a goat is 
set apart for one year and then eatcn in honor of the deceased. 

BYGARR.-BY&~~S ~acrifice cocI<s :md pigs. Three days after a man'e death, his son throws grain 
lxfore a fo~vl, if i t  oat any, then he believes that the spirit of his father has cnterecl tho house and the 
fowl is sacrificed. 

Na~uns . -N;~ l~nr s  bury thcir dead, marking the gravc with stones ; the graves are dug north and 
eoutb, but they pay no rcvcrcrce to the dcad. Their religious customs aro like the Binjwara. 

SONRAS. -~O~~PE worship Maha Luchmee and observe Hindoo customs. They b n ~ n  their dead. 
Brahmins 0fficiat.e a t  marriages. 

CLI~IATE A N D  FEVER -Fcvcr is gencrd evcly ycar, and it is followed by cnlargemcnt of the splcen 
and livcr, and frerlucntly by chronic rl~c~unatisrns that long debilitate the patient. I n  the vicinit of the 
j~~ngles ,  fever is lces violent than in the p:irts where there is much cultivation. Tho clothing and fndging 
of the pcoplc arc vcry bad, while the food, although plcntif~ll, is in gcneral destitute of seasoning. 
Dysentery is by no mcans uncommon. This ?ear the district has been spared from cholcra. TIIC highest 
temperatwc during the past season was 104'. 20, on thc 231,d of April, the minimum a t  the same place wae 
4.5" on the 10th of J; i~~uary.  The loci~l character of the tcmpcrature depends or) the rocky naturo of the 
soil. and tllc lxirc rocks that enclumhcr the ground. Tlic so1:tr rays during tho months of March and 
April impart to thc cxtcnsive rocliy tractn a, cousider;~ble quantity of hcat, whicl~ is not uniformly diffused 
over the entirc snlfacc; i t  ia thus evident that owing to this local qualification, a varicty of climntee 

revail in the district. I n  the burning plains which stretch for miles, thc surface is almost entirely 
tare  of foliage and t11c intcnse heat accclcrates evaporation. In  the rcgion of tho forests, and in 
valleys between the hills, thc atmosphere iscomparatively humid, and tho land is clothcd with vegetation. 



~h~ existence of clouds during the month of May modifies the heat of the rays of the sun, but the 
lowest strata of the atmosphere being in contact wit11 thc earth, and the radiated heat being iu a reat 
me;rsure intercepted by the clouds, the wec~ther becomcs close and opprcssivc. Tho vicinity of thc 

hills has also a great inflnencc upon the temperature of thc Chuttresgu~rh plateeu. They 
the vapours of the air and radiate hest into the atmospberc. The hills also alter the prevailing 

winds and create local currents of air, mhiuh have a conside1,able effect upon its tempcratnre. A strong, 
warm westerly wind, d u ~ i n g  the warmest days of March and April, is almost certnin to be followed by 
north-westers of extreme violence but of short duration. When the storm is near, a dead calm prev:lila, 
as it comes nearer, eddies cf winds catch op the dost and leaves and whirl them aloft, and the tempera- 
ture of the air rapidly sinks. A burst of loud thunder with vivid lightning clears thc paasage for a 
torrent of rain. After this commotion of the elements has subsided, the wenther for a day or two 
becomes cool and pleasant. The sudden h~unidity of the air and the noxious exhalations from the 
vicinity of the great ranges of hills, give rise to those fevers which are regardcd as so dangerous and 
intractable. The poorer classes seem to be the greatest sufferers. The prevalence of the discase aud the 
great mortality occasioned by i t  may be accounted for in the deficiency of proper fdod, scantiness of 
clothing, and the use of bad water. The cold season is not characterized, as in Bcugd, by the presence 
of fogs or dense vapors, only one foggy morning wilu observed in the month of March, after a heavy b l l  
of rain the day before. The dews are copious, but when the west wind blows, they are scarcely 
observable. 

T A B L E  G. 
n,ll~nal Zclur.?~ d' c u ? ~ s p i c u o ~ ~ s  oljecls met with by the 48th U i r i s i o t ~ ,  Central Provinces, &ct;enne S~iroeg,  

in Seasoz 1869-70. 
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g w e y  Hill Station. No. 1066. villnvc or Poonn~nndce. 
l u r k e d  by n pile o l  slunes. 

18 " Jorrcgson" Revenue Snr- Survey Block Naroonde Zo- 
vey &I ~ l n t l o n .  No. BBl@C, mindnree. 

Desoription of object. 

"Pctb" Revenuc Survey 
Hill Station. 

"Kondee" Revenue Bnrvoy 
Hill Station. 

"Assoondee" Revenue SW- 
vey Hill Station. 

"Nnroondn" Revenne SW- 
vey Hill Btation. 

"Jenpdn Neta" , Revenue 
Surve, Hill Stallon. 

" Joono nfeta" Revenue 
Surscy Hill Srntion. 

"Ncelme1nw Rcvennc Sor- 
reg Hill Station. 

I1Dewul Bletn" nevenue 
Snrvey E t i i  Station. 

Yil,,$'~~",",tcd. 

Survey Dlock 
No. 8460C. 

Snwey nlock 
NO. 108501. 

survey B I O C ~  
No. 10990A. 

Survey Dloek 
No. 887. 

Snwey Block 
No. 1068. 

Survey Block 
No. 1067. 

Survey Dlock 
No. 1073. 

Survey Block 
No. 1088. 

-- 
I DISTANCES OX T H E  hlERlDl.\r\' 

- _ _  
AND 1'ERl'ENI)ICULAR FW<)JI0 I 

I 

Pergunnnll. REMARKS. 

Station nenr the snmmit or nhillnllonl 
l l j  mile ~ lor l l l~wrs l  of the small rillase 
of >lurretvge Peth. >I. circuit 21, and 
close Lo the Iltn~ndorr I,elwccn \ I ~ ~ ~ ~ ~ ~  
Zcmindaree nnd Cbote Y ~ ~ & ~ ~ ~ ~ ~  
pile or stolles i s  erected over iha 
station. 

Ahereo Zemin- ... ... 2243 70 0l.31 50 ... . .  About 2 milen 8011th of the village of 

dnree I1 i 
Kondre, U.circuit31 AhcreeZemilldartD 
on thc l~orthcrn apur of 81 group of hill; 
nl,ouL 5 of n mile I'rum the boundarJof ' Ihc Al~erce Zemindarce ond (jllole 

1 Yer~~l l tnnh,  slntion ~nnrkcd by a mound 
i of stones. 

Ditto ... ... ... 1780 33 0478 92 ... . / station on n l o n ~  I I ~ I I  about IJ mile 

1 north-enst or v i l ln~e  of ~ s s o o ~ , d c ~  in I Allerer, nnd about nmile Tro~n the boun. 
dnrg of nlnroondn. Slocion eovend wilh 

Maroondn Ze- ... . . .  1726 30' 6726 81  ... ... 
miudaree. 1 1 i I i villnge of nlnroondn covered wilh a 

pile of stones near whiell iron ore is 
worked. 

i Penk precipitous. 

Ronges Zemin- 814 R2 ... ...' 6710 20 ... ...I Hill a mile to the  south-cnst oflhe viUw 
daree. of Jnnpda, n 11iio of stoncs boa been i creeied over slalion. 

Ditto ... 814 R3 ... ...I 6869 291 ... ... Hill peak 2 miles to the north of Jangd 
mnrkcd by n pile of stonce, billconid 
in shnpe. 

Ditto ... 811 50 ... . . .  G y H  YD ... ... Hill peak 1 mile to the nor111 of villaga 

Ditto ... 
Gonds; hence lhe name nf the IhiU. 

760 77 ... ... 0620 79 ... ... 

of Synpanduc. 
A pile ol stonca marks t l ~ c  station. 

l l i l l  yenk 1 mile to south.cnrt of Ihe 
vill : t~c of nlol~olcc, ncnr lhiv inlet. 
st.rt<.c\ point is nstoaeworsl~ippcd by the 
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R E P O R T  
ON THE 

R E V E N U E  S U R V E Y  O P E R A T S O N S ,  

B R I T I S H  B U R M A H  

FOR 

SEASON 1869-70. 

TUE Establishment under Mr.  Lane, after the  despatch of the  rccordu of the precrdii-,~ 

MV. W. Lane. Dcnut r  Sooerintoodcnt. 3rd Qrado. seasou, left Akyab on the Gth December for . . .  A~SISTARTB. . 
Mr.  R. R.  Bwincy. 8urvcyor. 1st Qrnde. Kyouk Phyoo, and work may be said to  have 
Nr. J .  Pic+ard, Ynrveyor. 2nd Grade, tranqrerred from 6th 

Diriaion, Lowrr l ' rovincr~. 20th Norc~uhor IYRII. 
Mr. R .  Ilttrelur. Gurrcvor. & ( I )  Grodo. trnusrerred to nth Uivi- 

been commenced allout the  rniddle of the  
~- 

l ion,  ~ a a c ;  l~~.ovh;cca, 1s; ~ & n b e r  ld09. 
Mr. 8. >I Sntylir, Asristnnt Surveyor, 1st Omdo. month.- 
Mr.  D. rL. I<ing, ~\s.riatant Surroyor,  3rd Qrodo. 
Mr. 8. C. Ywinry, Probationary Surveyor, 4Lh Grade. 
W lub.Survsyora, Bc. 

2. DIVISIOY or  ESTADLI~HNENT INTO CAAIPS.-The Establishment mas divided into two 
camps, oue placcd under Mr.  Pickarcl, and t l ~ e  other under M r .  Smylie, Mr. Swiney, senior 
haviug bccn absent a t  tlie time on du ty  a t  Head Quarters in Calcutta. 

3. THE T~,\c.rs ALLOTTED FOR SURVEY.-TO Mr. Piclcard was allotted tllc section of the  
District a l~u t t i ng  Mr.  O'Donel's previous surveys, and bounded to the  east by the  River Aeng, 
this mas to  havc been geographical, on the  scale of 1 mile to  the  inch, and to  AIcssrs. Smylie 
and Kiug was made over the remainder of the  islaud of R.lrnree, Clleduba and i ts  adjaccnt 
islands, to  complctc on tlre usual R1ouz:rl~war scalc of 20 Gunters eluins to an inch. 

48. NATURE OF THE COUNTRY FOR SURVEY.-Dense juugle, hills, and tidal crcelis prevailed 

Rnddcn stoppngo o l  oprrnlions. evcry wherc, nud retardcd proceedings I)eyond 
all ordinary instances. The work, however, 

mas just beginning to proceed smoothly mhcn, exactly a month from its I )zginni~~g,  a 

Tclcgr:un \\,as dcspatchcd directing its irn~ucdiatc stoppage. This ordcr left no :~ltcrn:ttive, and 
mitlriu half nu hour from i t s  receipt rnesscngere \Irere ~ C P ~ I : I . ~ C I I C ~  to call in all the  Pieltl Parties. 

5 .  R E S U ~ I ~ T T ~ N  O F  ~ 1 ~ ~ 1 1 ~ ~ 1 0 ~ s  IJNDEII, hfr.  SMYI,IE I'On THE COhIPLETIOX O P  RAJIILEE.-AS 
reported, i t  was n r r angcdsnbseq~~e~~ t ly ,  nndcr thc  sn~lctiolr ol' the Cllicr C o ~ n ~ n i s s i o ~ ~ e r  of Britisll 
Brlr~nnh, tha t  I,hc isl:t~ul of llamrce should I)c cornplct,ctl; accordingly Mr. Smylie, with a parly 
cf five Field Sub-Survcynra and a proportionate Ipieltl and O1Ficc Estal~lisl~mcnt~, was sent back 
to the sorlthern portion of t l ~ c  Island, and in good t imc IIC ncco~nl)lisl~etl this morE nlld rcl)ortrtl 
himself a t  Calcutta ou t l ~ c  21st March 1S7O. 

6 .  TRANSFER OP FOUR OUT OF T l lR  FIVE S U D - S ~ I ~ V E Y O I ~ S  T O  TI lC  FIJUICTII DIVISION I J I ~ I E D I -  

ATEI.Y ON THEI IL  AILRIVAL AT C , \ ~ c u ~ ~ ~ . - I r n m c d i a t c l y  on Mr .  Smylic's alrival four of hiu I~cst  
men mere draftcd oti to t l ~ c  IInogllly survey, l e n v i n ~  but  onc expcritl~~ced S ~ ~ l ) - S ~ ~ r v c y o r  :tnd 
two computers to  copc wit11 the Olficc ivorli, and : ~ t  the c11t1 of' April Ll~is Sub-Sr i rvry~r  w:~s 
dso sent off to  t l ~ c  samc Party. Two Draflsmcn wero talicn on tcu~l)or:lrlly, O I I C  ol  wllu~ll 
proved rather inco~npcLcnt. 



7. AREA SURVEYED BY MR. SMYLIE.-The work accomplished by Mr. Smylie is 1 1 6 . 1 ~  
square miles; the average corrections in  the main circuit, whicll was surveyed by Mr. Smylie in 
person, are much below the maximum allowance, and the village proofs are also fair. 

8. MAIN CIRCUIT OF CHEDUBA SURVEYED BY MR. KINQ AND CAUSES THAT INTERFERED Vlfe 

ITS CO~~IPLETION.-T~I~ main circuit of Cheduba island was surveyed by Mr. King. I t  has been 
set up aud roughly proved by Traverse ; rechaining could not be undertaken, nor can it be 
utilized. IIad the work been less suddenly put a stop to, the whole of this island would haTe 
been got tbrougl~ by the middle or end of February, as all the difficult jungle cutting had 
nigh been accomplis!~ed, and the boundaries and interiors mere commer~ced. Owing to the 
peculiar circumstances, advautage could only be taken where clearances had been effected, 
to  measure the bouudaries. So there is not that  completeness in the surveys made which 
mould d m i t  of their being put up, proved, and mapped. A good portion of the boulldary 
on the circuit, moreover, was not surveyed, when the order for the stoppage arrived. 

9. EXTENT OF THE ISLAND OF CIIEDUBA.-T~~ Island is upwards of 176 square miles in 
extent, and of volcanic origin ; in fact during the survey progress, one of the volcanoes burst 
forth with great activity, preceded by a disturbed sea, whilst a calm atmosphere prevailed. 
It sent forth streams of flame, and threw up showers of stones, which oould be seen on the 
shores of Ramree Island, right across the Bay. 

10. N A T U ~ E  OF TEE SOIL.-The soil, where adapted for agriculture, is rich and 
highly fruitful. The whole of Arracan is visited with heavy periodical rains, favorable 
to rice cultivation. 

11. MEASURES TAKEN FOR THE PRESERVATION OF STATION MARKS WITH A VIEW TO FUTUILE 

opnnxrroxs -With reference to the h t u r e  resumption of operations in Cheduba, due steps 
Ivere taken by Mr. Lane to impress upon the District Officer the necessity of carefully 
preserving our stntign marks, altl~ough without constant repair there is little hope of their 
enduring long the ravages of white ants, and the heavy monsoons, &c., &c. 

12. EXTENT COVERED BY A NETWORK OF TRIANGLES.-AS shewn in Return D., about 
225 srlunre miles werc covered with a series of long sided triangles, and but very littlo 
Illterior aucl Boundary surveys had been attempted when operations wcre discontinued. 

13. The same table shows horn the Assistants wcre disposed of. Mr. Smylie was the last 
sttachcd to the Party, and he left by train for the 4th Division, Central Provinces, on the even- 
ing of the 1st June 1870. 

14. Azrxn~~rs.-For No. 2 Circ~iit, Mr. Stnylie laid down a test Azimuth to thc south of 
the Island, and Mr. King observed on Cheduba. The Field Book, and calculntions have 
been affixed to the circuit. 

15. INSTRUMEYTS A Y D  CAMP RQUIP.~GE lIoW DISPOSED OF.-The Instrrlmcntal cqr~ipmcnt 
was p o d  ; 7-Inch 'I'l~codolitcs were employed for thc Circuits aud triang~~lation. T l ~ c  milole of 
the Ordnance Storcs and Camp Eqnipn,rreIinve bcen disposed of by return into the Rlathernati- 
~ 3 1  Instrument Dcpartme~~t,,  Arsenal Fort William, &c. 

16. M ~ r s  AND Rl:conDs How DrsPnseD OF.--The records have rill bcen lodgctl in tho 
Superintendent of Rcvcnl~c Sl~rvcys' Oficc, includinq the Maps of thc current 8r:lson that 
have been prcl~arctl. Thc duplicntc Atl:ls slieets for the Civil Authorilies have lwen honnd 
and mndc over for despatcll to thc Dcl)ut,y Cornmissioncr of Ramrce, ant1 t l ~ a l  Officcr solicited 
to  send a receipt direct to Snperintendent of Revenue Survcys' Office. 



17. LISTS OF GOVERNMENT PI~OPBBTY, kc., LODQED IN THE HEAD QIJAR~RS' OFBICE.- 
Detail lists of the Government property, records, and a statement of the disposal of office kit, 
,;th the Bank of BeugalJs receipt for Government on account of those sold, together with the 

account sale, &c., have all been deposited in the Head QuartersJ Office. 

CIRCUBISTANCES WHICH INTEnFERED WITH A PROPER CALCULATION O F  THE COST O F  THE AREA 

S U R V E ~ ~ ~ . - N ~  attempt has been made to calculate the cost of the area accomplished, be- 
cause the expenditure has been materially affected by extraordinary causes. Whilst the 
Survey was actually at work for barely more than one month, the maintenance of an Establish- 
ment for the purpose of being cmployed a full season, the cost of passages, freight and 
other contingent out-lay on the abrupt stoppage and withdrawal from the Field of the 
Party just when the machinery mas attaining full speed, cannot well be debited against 
the small out-turn. The heavy preliminary expenditure has bcen entirely sacrificed, owing 
to the stoppage of work by the orders of Government a t  that period, and acted on immediately. 

BUPDT. OF REVE. SURVETS' OFFICE, J O H N  MACDONALD, MAJOR, 
CALCUT~A, 

The 15th November 1870. O$g. S q d l .  of Revenue Slrrreys, Lower Circle, 





No. 1 A. 

LOWER-CIRCLE, 

Calcutta, 9th November, 1870. 
FROM 

MAJOR JOHN MACDONALD, 

O f g .  Superintendent of Revenue Surveys, 

Lower Circle, 

ROSS L. MANGLES, EsQ., V. C., 

Secretary to the Board of Zeaenue, 

Lower Provilaces, Fort William. 

SIR, 

I IIAVE the honor to submit the following report on the Survey 
Operations of Season 1869-70, for the information of IIis Honor Sir W. Grey, 
Lieutenant-Governor of Bengal. 

2. On tho departure to England, on Furlough, of Colonel James Eardley 
Gastrell, Superintcndcnt, Revenue 8urveys, 

Yll i t~Doputment~  No. 
2eth hembm Upper Circle, undcr orders marginally quoted, 1MIO. 

Colonel D. C. Vauenen nssumcd charge of tho 
Home Dopsttmant NotiEcntioo, No. 67, h t o d  10th 

February 1870. Upper Circle, and I was* gazetted to this office, 
which I joined on the 27th April, after my re- 

turn from special duty in the Lushai Hills east of Sylhet. 

3. During the past scason an a1va of 6,445 square miles mas surveyed in 
District Hazareebagh of Chotn-Nsgpoor, District Hooghly, and the Suburbs of 
Calcutta in the Presidency Division, District Cooch-Behar, and Districts Now- 
gong, Seebsaugor, and Luckimpoor of Assam. The area and cost are shown in the 
tables accompanying this report. The mileage rate is Its. 15-2-0 lcss than it 
was last year. 

4. I n  immediate conscqucnce of tho financial crisis and its pressure as 
acting on the cxpcncliture of our Department, tho 6th Division, Revcnuo Survey, 
which had just complcted the survey of the Western Dooars and,Cooch-Behar, has 
been broken up, from tho 1st instant. Mr. O'Donel mas directed to take charge 
of the 1st Division, to re-place Captain Butter, whose services have becn re-placed 
8t the disposal of His Excellency tho ~ommander-in-Chief. Thc serviccablc men 
and equipment of the 5th Division, have been utilized, to rc-place vacancies in 
tho othor surveys, and somo subordinates who wero dcprivcd of their situations 
in consequence of tho abolition of their office, have been rccornmended for gra- 
tuities according to their length of scrvico, under the orders of the Government 
of India, Financid Rcp~tplont, No, 4088, datcd 26th A q . ~ ~ s t  1863, 

A 



6. During the past year there has heen no inspection of the Assam 
Surveys. I n  para. 9 of my report to E i s  Donor for the season 1867-68, dated 
27th November 1868, I stated that the condition of the 1st Division under 
Captain Butter mas unsatisfactory. I n  tlie 11th para. of my predecessor's 
letter, No. 12, clatecl 12th January 1870, to your address, covering this office 
peport for the ycar 1865-69, my clissatisfaction with the state of the 1st Division 
was again noted. On the 1st Junc 1860, previous to making over cliargc of this 
Circle of Superintcnclcnce to Colonel Vanrenen, I made a special report on 
Captain Buttcr to tllc Survcyor Gcncral, and also wrote very severely to that 
Officer, warning llim rcgarcling his ncglcct of duty. Copies of this corrcspondcnco 
have been duly formsrclcd to the Secrctnry, Government of Bcngal, with tlie letter 

No. 1, dnted l7lb Oetobor 18i0. 
notecl in tlie margin." Hiv Honor will, tllcrc- 
fore, sec that this office slow to punish 

Captain Bnttcr, who mas last rcported on tllc 12th January to Uis IIonor, as 
having then failed to submit llis rccordu for 1967-GS ; on first examination thcy 
mcrc found to bo vcry clcfcctivc, nntl quitc uncqud to the rrquircnlcnts from tho 
Departmental standarcl of excellence. I n  this OfIicc No. 53, clatctl 1st April 
last, Colonel Vnnrencn notified to Crrptaiti Bnttcr that Iic moulcl be rclicvetl from 
the chargc of his establishment as soon as it mas fcasiblc to scncl up an Onicer 
to  rc-place him. This has been clone. Captaiu Buttw's connection mitli this 
Department ccased on the 30th September last. 

6. I n  July lmt I proceeclcil to TInznreebagll and visited Captain Sconce's 
Survey. I found everytlliug in tllc bcst possible state of cfficicncy. Captain 
Sconce is an Officer mlio is cornplctely clcvotcd to his duty, and consequcntly he 
instils equally rigid notions in thc minds of his suborclinates. His rc-survey is 
being done ic a most thorough manner, and shows to such ndvantagc in com- 
parison mith the mapping of seasons 1SG3-64-63, mhizh mas not rejectccl mith 
the rest of Major Tliompson's work, that, considering tlie known minera,l 
resources of that part of thc country, I most strongly and respectfully urge 
upon His IIonor's consiclcration thc estrcme valuo of rctdning Captain Sconco's 
superintendcncc to rc-survey tho mllole District. I t  is most important that the 
matter should 1)c clctermincd a t  oncc, to enxble the prcliminaly triangulation in 
Pslamom to bc donc in advance. 

7. I urge this, bccause Pmgunnah "Torce," which is a portion of tho 
work that had not becn rc:jcctcd, has since becn tested by an overlap from 
C~~ptn in  Dcprce's Topoycaphical Snrvcy. I t  must bc donc over agdn, as it is 
not possi1)lt: to fit tllc topogmpliy, sl~omn in nc1,jacent mn139, to tlio work dono 

in 1363-GI. Pcrllnps tlle Palamow work mas consitlcred snmcicntly nccnmto 
for the present rcqnircments, but I think its vnlnc sllonltl be plncccl on record. 
I am confidcut that tllc comparisom~ of tilc overlap, which mill bc snrvcycd in tho 
courscof thc prcseiit scmon, 1S70-71, mill ,justify my opinion that Captain 
Sconce's working polvcr should be eluploycd in completing thc mholo District 
in uniform style. 

8. I next inspcctcd tllc 4th Division, cmploycd under Captain Stcmart in  
Punchannoqmmn and I Ioo~hly Districts. Thc oficicncy of this party 113s grcnt,ly 
dctcriorak3 througll lous employmcut in scnttcrcd portions and diEcrcat 



Districts. This opinion mas commented upon by me in my report for 1867-68, 
and again supported by my colleague's opinion in his report to your Board on 
our work of 1868-69. Captain Stemart has ability, but he has had peculiar 
difficulties which have overtaxed his energies. I have rcjccted portions of the 
Boogbly work, bccausc i t  mas undertaken too late iu the season to ensue good 
 result^ in angles on low lying swampy grounds. I would likc to say more in 
Captain Stcwart's favor. Thc mapping of tllc Suburbs of Calcutta, on the largo 
scale of 100 fect to the inch, is maguificcntly rendered, and is a, credit to 
his office. 

9. I havc warned aomc of Captain Stcwart's Sub-S~wveyors, preparing 
them, to be content with half thcir prcscnt salaries unless I am pleased with 
their ficlcl maps, when I inspect them next February; and I have urged Captain 
Stewart to csercise a very rigid supervision over his establishment, and show 
l~ettcr administrative arrangement re~arding his season of labor. The best 
cstablishmcnt in the conntry mould soon becomc disorganized if compelled to 
morlc in tlle rainy season. The small area sulrvcyed in Hooghly has been 
obtained by kccping part of the cstablislllncnt out during tllc whole of the rainy 
season. Captain Stewart takes the field for season 1870-71, warned that his 
work must be finished before the 1st July 1871, after which dato ho will not 
bc lxrlnittcd to kcep up any ficlcl establishment. He  trill not be allowed to 
take up ncw work until his arrears have been completed. 

10. It is wit11 rcgret tliat I report thc tcmporaiy loss of Mr. O'Donel's 
services. That cxpcricncc(1 old officer has been obliged to procced to Sea : he 
could notv bc very valuably employed in clearing up the confusion mused by the 
latc neglect of thc 1st Division. 

11. Captain Willoughhy Osborne, in ellargo of the 2nd Division a t  
Luckimpoor, and Mr. Talbot in charge of the snlall Scebsaugor party, have both 
done wcll ; and by goocl management n7ith tlicir personal co-operation in the 
field, liave reported thc completion of lnrgcr areas than had becn previously 
subnlittcd from their cstablishnlents. 

12. tllc csccptinn of thc maps of thc 1st Division, I am glad to 
report that tllc gcncml st:lntlnrcl of cxccllencr, is fully n~aintaiurd, and thc maps 
bol~lly and cltbarly tlrawn. As an cxpcrimmt, 1 liavc consentr3d to accept only 
1al.q~ scale maps from the 2nd Division, nncl tlicir reduction to tlie mile scale 
will bc lundc for this Officc by Pllotogmplly. 

13. I add, at thc end of this rcpnrt, a lctter detailing thc work done in 
tllc l3ound:ury Commissioner's Officc. Tlie Hcad Writer and h a d  Draftsman 
con t iuuc to nlcrit fa\-orablc mention. 

11. I alq)cnd s list of the Rcrcnuc S~lrvcy maps which have been 
published during thc ycar. 

15. l'n coilclusion I bcg to bring to His IIonor's favorable notice the 
fitcady npplicntion to tllcir duties she\\-n h~ Mcssrs. J. P. Adels and A. C. Cun- 
niugl1;1n1 in tllc Currcspondcncc Urauch ; Mr. F. W. Lcilj has conlinucd to 



improve the style of working in the drawing nnd compliting rooms, and our 
Head Accountant, Mr. Gopal Chundcr Lahn, descrves vcry cordial acknowledg. 
ment of his zcal and industry. Tljc officc dutics haw been well carried on;  
there are no arrears, and KO& is cxpcditiously completed. 

I hnvc thc honor to bc, 

SIR, 

Your most obedient Servant, 

JOHN MACDONALD, MAJOB, 

ORg. Superinlendenl of Revenue Sweys, 

Lower Circle. 







1 7  I 
List of Revenue Survey Maps of the Lower Provinces publisf~ed in 1869-70 

OCTOBER 1869. 

Qanges River, Main Circuits Nos. 1,22, 23 & 2 4  & 25, scale 1 mile=l Inch. 

NOVEMBER 1869. 

General Map of Chittagong District in 3 sectiom, scale 4 miles-1 Inch. 

~oacol ly  District, Main Circuit Eo. 7, scale 1 m i l e 4  Inoh. 

Cuttack District (in 9 sheets), scale 1 mile=l Inch. 

Cornmillah Station, scale 8 miles=l Inch. 

DECEMBER 1869. 

Portions of Ganges River, sheet No. 2, scale 4 miles=l Inch. 

Cantonments and Environs of Barrackpoor, scale 6 Inches=l mile. 

J A X U ~ R Y  1870. 

District Noacolly, Xain Circuits Nos. 3,4, & 5,  scale 1 m i l e 4  Inch. 

Pubna Dcarah Survey, Main Circuits, NOS. 25, 29 & 30, scale 1 mile=l Inch. 

Town of Sylhet, scale 8 Inches=l mile. 

Berhampoor Cantonment and Environs in  6 sheets, scale 8 Inches=l mile. 

Derhampoor Cantonment and Environs in 4 shects, scale 6 Inchcs=l mile. 

Plan of Rampoor Bauleah, in 4 sheets, scale 1 6  Inches=l mile. 

Pistrict Pooree (second edition), scale 1 mile=l Inch. 

FEBRUARY 1870. 

District Balasore (in 9 sheets), scale 1 mile=l Inch. 

MARCII 1870. 

llistrict Noncolly, Main Circuit NO. 6, scale 1 mile=l Inch. 

District Sccbsnugor, Assam Circuits, Nos. 5 r9E G (re-prints). 

A P ~ I L  1870. 

District Cuttack, in 9 sheets (rc-print), scnlc 1 milc=l Inch. 

MAY 1870. 

District Jcssorc, shcots 1, 2, 3, 4. 5, 6, 7, 8, & 9, scalc 1 milc=l Inch. 

District IIazarcehagl~, sl~ccts NOS. 7, 8, & 9, scale 1 mile=l Inch. 

Oangcs Rivcr, Survcy, shcots Nos. 1 & 3, scale 4 miles=l Inch. 

District Poorec in 8 sheets (rc-print), scale 1 mile=l Inch. 

District Bnlasorc, 9 sheck, (rc-print), scalc 1 mile=l Inch. 

Cautonmcnt of Ballygungc, 2nd cdition, scale 24 Inches=l mile. 

Canto~rmcut of Allypoor, 2nd cdition, scale 24 Inchcs=l mile. 



JUNE 1870. 

Indes  to  Sheets of Distiict Jessore. 

District Lohardaggn, Sub-Division Palamom QE Toree, scale 4 ruiles=l Inch. 

Akyab Cantonment and Environs, scale 1 2  Inches=l mile. 

JULY 1870. 

District Noacolly, Maill Circuit No. 8, scale 1 mile=l Inch. 

District Furrecdpoor, Main Circuits Nos. 2 k 8, scale 1 mile=l Inch. 

District Furreedpoor, Main Circuits Nos. 4, 5, & 6, scale 1 mile=l Inch. 

District Moorshedabad, (re-print), scale 4 miles=l Inch. 

District Hazareebagh, (2nd edition), Preliminary Map, scalc 4 miles=l Inch, 

AUGUST 1870. 

Noacolly District, Main Circuit No. 9, ~ c a l e  1 mile=] Inch. 

District Cachar, sheets Nos. 1 ,2,  3, 5, 5, 6, QE 7, scale 1 mile=l Inch. 

District Furreedpoor, Main Circuits, Nos. 1 k 3, 7 k 74, & 9, scale 1 mile=l Inch. 

District Dacca, Main Circuits Nos. 5 & 6, scale 1 m i l e c l  Inch. 

SEPTENBER 1870. 

Dacca District, JIain Circuits Nos. 1 & 2, 3 & 4, 7 & 8, 10, & 1 3  & 14, scale 1 mil?= 1 Iuch. 

S C P ~ .  OF REVENUE SURVEYS' OFFICE, JOHN MACDONALD, DIL\~on, 

Calcutta, the 9th November, 1870. O f g .  Superinlentlent of Reventre Szirceys, 

lower Circle. 



GENERAL REPORT 

ON THE 

REVENUE SURVEY OPERATIONS OF THE LOWER PROVINCES 

FOB 

SEASON 1869-70. 

FIIISrl' DIVISION. 

District Nowgong-Assam. 

THIB Division entered on the Survey of the new District of Nowgong early in Novem- 

nfr. .T. B. O'Donel. Denuty Superintendent. lat 
ber 1869, leaving a small party at Gowliatty to  bring 

rade, took chsr a from Captain Unttor .  1st August U P  the mapping of 18G8-69, as well as to survey f870 nnd is on sic& lanre rrom 12th September 16i0. 
cAptain A.  U. Buttcr. Offr. Us.  Superiuteodeot. 3rd tl ~ r a d e  in c b n r ~ e  up to slat J U I Y  1070. ie 233 Lakliiraj estates which had remained over from 

~ 9 3 1 3 ~ ~ ~ ~ 8 .  the work of 1868-69, as noticed in para. 2 of the Report 
Mr. m. Ainclnir, Sorrsyor, 3rd grade, transferred to for that year. This small party completed its work about 

U b  Ui~ision 1st .I~nunrr 1074. 
Mr. C. ~;nrrnfleld.  Sirmr.~r. 3 r d  g r n d s .  
,. I,. Q. Ilill, Asr i s l t a~ t ,  Surreyor, 2nd grnds, on  sick 

the end of January 1870, and then moved into District 
lenre from 11111 September I0iO. 

Mr. n. n. Rmnrt. .lr.. Acsistnnt Surrryor. 3rd ~rnde. Nowgong' 
,. .I. O'Toole, Prubatia~~eq Surreyor, 4th p m d o .  ,, 9. leallen, nitto, Uit to ,  

nppointcd 10th Novcmbrr ln119. 2. The entire s~trvey returned to Recess Quartera 
25 Sub-Surveyorr, be..  (Car YrnTessionsl Survey.) 
10 Arneens (fiprciril Domnrcatioo.) at Gomhatty in May and June 1870. 

3. Positinn and Limits.-The portion of District Nowgong surveyed during this 
seaqon licq approxirnnt,el,v between Nor!h Lntitrlde f;"-g$ and East Lo~lqitude )f0-+g' and 
extends nort,h to thc Bralirnapo?t~ a ; snr~tll to t.he 1Chasi;r FI~lls ; east to the meridian of the station 
of Nowgong; west to the Krrrnroop bountlary. 

4. Area.-The total oottrlrn is 1,105.32 square miles, thus distributed :- 

Drseriptian o l  Arco. 
No. of Polg Acres. Bqnnre mil-. 

Villnges (Onr r rnmcnl  lnnd ) I- Lnhhirnj Innd, p m y i n ~  ) rent rrnl.frre ,.. .,. ... .., 81 32 

6.16,451'3 806'38 38'70 

Qrsnta rent-free bander RO yosrm' lenure ... ... 19 0,440'0 14'76 

Brehrnspoolvn Rircr .., . ... 
Aillm  long fhrr aouthrrn lvnnndsry ... ... ,.. ... 17,388'0 27'14 -- 

Totrl ... I W  

5 .  Overlap on Ihc Khasia Hills' Survey.-The last item of 27.14 squnre miles re- 
presents an overlap surveyed along the morlc of the Khasia and Garrow Hills' Topographical 
Survey, wit11 which, the Survcyor states, " it was found to  agree very fairly." He say8 he could 
n o t  identify any stat ions of the Topograpliic$ Survey, but adds that "several village sites in  
the plains, nltliongh differing in orthograpliy, agree remarkably well as L3 position with 
those ehown on the sketch map of thc  Topographical Survey." 

C! 



6, Junction with Dislricl Kamroop.-8 perfect juliction is reported to have been 
madewith District Kamroop, the  main circnit stations along the common boundary having 
all been found. 

7. Coi~necliox with 0. '1. 8. 2'riai~~lm.-The Traverse Survey of District Nowgong 
wag connected with four Great Trigonometrical Survey Stations of the Assam Valley 
Triang~~lation, three in  Nowgong, and m e  in Kamroop. 

8. Dclnil  Ssrvey.-The S ~ ~ r v e p o r  statos that " the whol? tract (in Nowgong) 
" surveyed on the full scale of 4 inches=l mile, the boundaries of all lakhiraj holdings 
" being also show11 on d o ~ ~ h l e  thnt scale." The chr6rs or islands of the Brahrnapootra river 
belonging to District Durrung mere surveyed on the scale of 2 inclies=l mile. " The Survey 
" of the iuterior details has b x n  carried o r ~ t  w ~ t h  cousiJ2rab1,: ~ninutenes;, the numerous 

patches of cultivation scattered a h m t  in large tracts of jungle have all been carefully 

'( marked ; streams, roads, village paths, and all other topographical features, t h r o ~ ~ g h ~ ~ t  
" the work, have been scrupulonsly surveyed, except a few impassable s\vamps in the sontherlr 
I' half of Mouzah Sohory * * * * The relative deptlis of bc3s to banks of the Sauai, Kullung 

aud Demal rivers have been shown at  clistances of one to two miles apart." 

9. CAeck Srcrvey.-The Interior Surveyors mere constantly visited by the  Assistants 
in charge of camps who tested the m x k  in the field. The detail Survey was fi~rthcr checked 
by 67 linear milcs of Survey run through it hy two European Assistants and two Sub-Sur. 
veyors. The check Survey " agreed vcry fairly with the board plans." 

10. Permanenl LWzrk.~.-Nun~erous substantial mounds have been raised, to  mark the 
tri-junctions and boundaries of Villages, Grants and lakhiraj holdings throughout the season's 
work. 

11. Granl8.-The Surveyor rernal.ks thnt out  of t l~ir tc tn grants sur~eyed  during tI:e 
season, ten are situated a t  the foot of the  Khasia IIills, and all, escept five grants, appeared to 
l~nve been abandoned. " Where no responsil)le agcnt or owner was found, the b011nd;rries 

mere surveyed as pointed out by the village people who had worked on the graut." 

12. LakRirnj La?t(ls.-The areas of the tl~irt~y-two pieces of Iakhiraj lands surveyed in 
District Nowgong, calculated by the ~~rof'cssioual survey, showcd that in all hut one or two 
eases the laltliirajclars possess-d far more l:~ud than they mcre entitled to. This discrepancy, 
the  Surveyor reports, war brought to. tlie noticc of the Deputy Colnmisjioner of Nongotilr but 

P' 
as tlic lakliiraj q ~ l c ~ t ~ o n  war unJ:r co~isiclcr;rtion at  tbc time, r.0 action IVS talcen, aud the 

" boondaries are still undccidcd." 

13. Eounrlnry Di.ypwles.-The sul>joincd cxtrad from para. 19 of the Surveyor's Annual 
Report points out tlic delays and tl~fliculties causcd by necdless boundary disputcs among 
Mo~uzahdars, ant1 thc inconveriiencc which r c s ~ ~ l t s  froru the alteration of villagc boundaries 
snbsequent to gurvey. 

" llnotlicr wrions rnrisc of drlay to the work, ocrlrrrcrl in thr nrnnrrolra disputes rxi~rd neiallborlring 
" Mouaalldnrs for st,rips of lari11,oftcn eutcntling thc wholo Icn::t,ll of ono boondnry of tho Mouzah, the 

necdlcna low of v n l ~ l n l ~ l c  t , i n~c  t11119 occnqioncd to 81111-B~~rvcyors in I)cing ol,ligcd to sr~rvcy two lines of 
" bounrlary, nnll to Il>c Olficcr in r l~nrgc of the rnrnp in l i n v i n ~  to cnrl~sirc into thc dispute, to map and 
" t l ~ c  brnrings of Lllc cnsc h r  tllc I>rl)~lt,~ Commiuuioner, wns nU tho m r c  to bc regretted, 
4. bccallqc t,llc ~Iollanh~lnrR bring ginlply Collectors of Rcrcnric, Govcrnrnrnt t h r m l g l ~  its OITircrs, was obviolisly 
11 at liberty to prcsr.rilw any linlik?l to tlic extent or I : I I I I ~  ~ P O I I I  n'l~ivll rnv l l  Mo~~zalidar sho~lld collrct the 
N taxes. No rights nrllntnver bring iovolvo 1 in sncli rases. tlrny might with advmtngc linve - been &nl)04rcl of by tho Yllrvcyora on thenpot, titkin:: pcrnl.tncnt mnrlc.1, or nat,uml fcaturcs of the 
,s nq t l~c hollnllnrics wllcrc 3Ionaxlld:~rs coril~l not bc hroi~glrt to ngrcc to one line. Or a 
n better plnll wonhl pcrl~nps Iw, for the Rtlrvcyor.q to mcnqllrc ny~nrnctriml blocks of land; marking 

~ 1 , ~  bollnJnrics distinctly OD thc ground. Dg th in  mcnns, tlinpritcs hrtwccn Mouznlis would be 

u dono nHog~tl~cr, and thc vnlno of Llte slal.vcy cnlinncc~l. The prcscnt systcm of constantly 
* #  the limits of Mouzahs by amalgamaling two or morc, and calling tllcm by onc name, or dividing one 
" into parts, wit], aeparnte Colleetoratc nulnbors and names, r i l l  trnd to render the pr~sent map# extremely 



confusing, for instance, if a tract of land has been surveyed as Mouzah Jagialgaon and shortly afeer survey, 
it be divided into two distinct Mouzahs, one retaining the original name, and the other called by another, 
future civil officers will seek, in vain, for tl10 second ;\Iouzah on our maps. Grants and Lakhiraj holdings 
which merc said to bc in one Mouzah when they were first sold, or grantcd, have bcen found in others at  
the time of survey, for instance, Grants Nos. 46 nnd 47 were given in the Collector's list, as being in 

" Mouzah Oottur Ehola, but in consequeucc of the curtailment of the limits of that Afouzah the v a n t s  were 
" found in Monanh Nelly. and accordin:ly shewn on the Revenue survey map3 and Registers in that 

Mouzah; but if the two Mouzahs be amalgamated at some future time, and be called by one name (Oottur 
gholn) the survey records instead of bsin? valuable doco~nents, will only tend to mi3lcad civil officers; 

" this stnte of affairs mould not be worlh mentioning, if only solitary cnscs occurcd, but the number of men 
" capable of taking charge of a Mouzah is so limited, that transfers ant1 chnngcs are constantly necessary. 
" I f  the proposal, to survey blocks of convenient size, giving them local names, and distinct numbers be adopt. 
" ed, the confusion referred to above would be obviated; for Mouzalldars could have a certnin number of well 
" defined blocks of land made over to each to collect the revenue from, and all necessary changes could be 
" made by adding to, or subtracting from, the charge of a Mouzahdar one or more of the blocks. The maps 
" mould thus b o  pcr~nancnt recorJs of e . r i s t i y  Rcvenoo Divi~ions,and the measurements for settlement 
" purposes, which are so tedious nom, mould be greatly facilitated." 

14. Personrzel.-The European Assistants  a n d  Sub-Surveyors a re  a l l  reported to  have  
worked well. 

15. h c i a r e  opera lion^, 1970-71.-During t h e  cominq  season, 1870-71, t h e  boundary 

o n  the  Khas ia  Hills' F ront ie r  mill be laid d o w ~ l  a n d  mapped. T h e  survey of Dis t r ic t  

No\vgol~g  ~vil l  be coutinued eas t \v .~rJ ,  ant1 t h e  Surveyor calculates on  complet ing 1,000 square 

miles. 

16. ~emnrcalion.-The Surveyor's report o n  t h e  Demarcation Branch  of t h e  Survey, 

mill be foun,l i n  t h e  Appendix. I d o  n o t  quote it, a s  i t  is  n o t  very intelligible. 

17. W h e n  M r .  O'Donel tonlc charge, f rom Captain But te r  on  t h e  1 s t  A u g u s t  1870 ,  

he found t h e  worlr of Distr ict  I iamroop in g r e a t  confusion, and  boundnries t h a t  ought  to  have 

been in  tile Gelil season of 186s-G9 -70 mere st i l l  unfiuished. 

18. Chi1 Den~arcaliort.-Tl~rotlgll w a n t  of method t h e  hoard plans of g r a n t s  have  
betn mixed np  wi th  t,hc villngc; i n  ml~icll t h e y  merc s~lrvcyetl. Nonc  had bcen prepared a s  

seplrate maps, t o  be lodged a s  Demarc:ltion RecorJs. M r .  O'Danel  wrote t h a t  a11 th i s  w o r k  

ma3 more or  less ~ ~ n i n t e l l i ~ i l > l e . "  M r .  O'Donel 11:~s accorrlingly declined bo be responsible 

fur the  mark of 1968-69,  of wllich I have orderell 20 per cen t  to  be re-opened, o r  double t h e  

usual exemination test;. 

19.  Briliuh Botcnrlnry District fi7a~nroop.--In 1'367-GY, t h e  Bhootan a n d  Goalpara 

nistl-ict, b O l l ~ l d a r i ~ s  WCPC Icft 1111finis11ed. 'r11e ~ l l o l c  line of boundary on  Bhootan is  no t  mark-  

e,l ill ally way, except by our  traversc lines. T h e  II i l ls  for several n ~ i l c s  adjacent t o  t h i s  

l~ollllrlnry llavc no t  bccu lai( l  down. Colo!~e l  Asnew,  t h e  Act ing  Commissioncr, is opposed 

to any  filrther survey of  t h e  Dcwnngiri I)ou~tdnry ; l>nt hc has aslrcd for a n  Assistant  t o  

3ilrvcy t h a  dispatcd b o ~ ~ n d : i r y  bctwcen Goalpara ar,d all 1sl:tnd in t h e  Brahmapootre.  

9.0. ~o tozc lnry  otz IChnsia LTills -111 1969-GO t h e  I<lia.ia Rill boundary mns left  

unq~lrvcyed ; n t rac t  of al)orlt two o r  th ree  hnntlred sqnnre milcs has I ~ e e n  left unsnrreyed, 
wllicll i t  was supposcJ wollld be  inc l r~dcd  n ~ i t h i n  t h c  limits of Riajor Godiviu Austin's 

survey ; thus  t h c  maps of ICamroop nor th  and  south of t h e  Brnhmnpootra a re  st i l l  

i n c o ~ n ~ l c t e  It is certain tha t  the inl 'ormltion snl)mittcd to this  oficc last ycar, s ta t ing  t h a t  

D i s t ~ i c t  Kamroop hat1 1,ccn f i~~is l red  and  rctarncd ns such i n  Table B. accompanying t h e  
letter to  t l ~ e  Uoard, is incorrect, so far t h a t  survey worlr is still required t o  complete i t  finally, 

i n  c,rsc the unsnrveycd portiou is dccided o n  a s  b e l o ~ ~ g i n g  to  Kamroop. 

21. Lnlchiraj.-All t h c  Inl~lli~.a,j lnnds, w;th the  exccption of n Tern surveyed in 18G7-68-69 

i n  south K:lmroop, rcqnirc to he rc -~orvcyed ,  t h e  areas beinq in excess of thoee clecrced by t h e  

Special Comrnissioncr. 111 N o r t h  ICnrnroop t h c  11~lchir:lj land3 a r e  generally scattered i n  fields 

w i t l ~ i n  the  work of senrons lSti5-GG-G7, wl l ic l~  was doue before t h e  P r ~ f e s s i o n a l  Survey had  

a ~ ~ y t h i ~ l g  to  do wit11 the  matter .  TLJ l ~ k h i r a j d a r s  a re  chiefly non-resident proprietors aud 



can give little or no information about bon~~daries. The resumed and renl-free lands are milch 
intmermixed i n  fields, acd in Bengnl would be measured a/s " Me1ialwa.r Chucks," by Ameens, 
A Professional Survey of detaclied fields woald be of little value. When 1akhil.ajdars hold 
estates within specified boundaries, I do not think the Revenue Courts have the power to 
alter tllose boundaries if the area within those assigned limits is in excess of the recorded 
areas. Such alterations if made, mill undoubtedly be contested in the Civil Courts. 

22. I t  is a matter of regret that the Officiating Deputy Superintendent, Captain Eutter, 
did not approach the 1nlthira;j work in the season of 186q-69. I t  has only been within the last 
few months that, Iny enquiry 11as been directed to this subject. The correspondence between the 
Survey Officer and the Deputy Commissioner is of the most meagre description, and shows that 
no attempt was made to grapple mitli the whole matter, and bring it  to the notice ofthe Board, 
1 have looked a t  it, because the lakhiraj question has heen submitted as the cause of the great 
d i l f i ~ u l t . ~  that the 1st Division lias had to contend with, but when 1 find that the work ha 
not been done, a ~ i d  tlint no preliminary enquiries have been made to ascertain whether tile 
lakhiraj lists can be traced in the field from the khosrah file, i t  is impossible to accept this as 

a cause for the backward stats of the 1st Division Survey, and the extreme irregularity with 
which it  mas administered. I t  mas incumbent therefore on this office to remove Captain 
Butter from its charge, and as the Department was to be reduced by one party, Captain Butter 
was removed from it as its least efficier~t Officer. 

A description of the country surveyed will be faand in the Apperidix. 

SECOND DIVISION. 

23. Preliminary Arrangements.-Lieutenant W. Rarron, the Ofticer in charge of thie 
party, being cornpelled by ill-health to talre furlough towards the end of 1869, ma3 on the 8tl1 

Linntennnt W. Bnrrnn. Doontv Anperintendent, 3rd 
Deceml~er relieved by Captain J. H. W. (%,borne, 

Ornda on Fnrlonzh a w,voJhor;c, n1 c to nep,,,v Ruropr 3operlntendent,3rd Assistant Superintendent. Owing to the late arrival of 
Orde, taok chsrge on the 8th December 1860. the measurers, the field ~ a r t i e s  could not be formed till 

Lieotenaat E. H. steel, Asristaat Soperintendent, 
2nd O d e .  Mr. R. R. Rlvth. narrnno Rurrogor. 3rd Rradc. 

,, W. A W~lson, An t. Rev Unrveyor, 1.1 Rreda.  ,, 0. Liecoln. D tto, 3rd Grade. 
'P. F. Freeman, Probst~onery surreyor, 4th 

endb. 
,, T. Rhaw Ditto. Ditto. 

35 Blah-Surv~vor9 k c ,  (for Pmles~ionnl Buwey.) 
10 Arnwns (Tor Oirll Uernsrcstioa.) 

the beginni~ig of December. A portioli of the Survey 
was told off for worlc on the ls t ,  and the remainder 
followed on the l ltli of that month. The Survey bei~lg 
weak in lascars or meaqureru, some Assameae milling to 
take service, were enrolled, but proved a failure, owing 
to their extreme indolence; thol~gli under st,rict vigilance 

they were utilizetl as line cutters, in which occupation their expert use of the dhow rendered 
them more user111. 

24. Area and Limits.-The season's area comprises twenty mouzahs, sub-divided into 
forty-two traverse circuite, embracing 1,261.69 sqllnre miles, and consists of two portions lying 
enst and west of the intervening work of season 1868-69. The eastern portion lies mostly to the 
sooth of the Rrahmapootra river, but includes a small piece beyond tliis river and limited north 
by the Dibong river, and the country of the Mishmee Tribes. On the east the t r a d  abuts on the 
territory of the Singphoo Tribes, wllile on the south and west it tor~ches on the work of 1868-69. 
The western portion is situated west of the Brahmspootra river, which runs between it  nnd 
the  work of 1368-69, and District Seebsaugor; on the north arc tlie Abors; on tlie routh and 
west extends the unsr~rveyed part of District Luckimpoor. The entire surveyed area is situate 
approximately between ;+Oi;' North Latitude, and East Longitude. 

25. Fenlures of l i e  certntrj.-The country under survey is described ns tot.11ly devoid 
of bills, the general level being varied only by  light irnd~~latione, and tracte of low lande, whioh 



in the rains and early part of the cold season form swamps. The tract is for the most part 
covered with extensive and dense forests, and intersected by numerous smail streams, which flow 
into the Brahmapootra. Patches of cultivation and clearings for cultivation aro scattered about 
here and there. 

26. Interior Survey.--" The interior details," the Surveyor states, <'were aU surveyed 
" with the plane table and compass and plotted in the field ; all details of waste, cultivation, 

kc., being taken up minutely and with accuracy. The work was frequently checked and 
examined in the field by Assistants who inspected the parties." Owing to the difficulty 

of line-cutting, the system of running check lines across the i ~ t e r i o r  survey wae not 
cerried out, but blocks were surveyed, compared with the original board plans ; and in the 
few cases of discrepancy which occurred, the faulty portion was entirely re-surveyed. 

27. Extra work.-The Surveyor says that in addition to the actual out-turn of the season, 
he brought up the whole of the lalchiraj holdings in the former season's work, and parties 
had to be detached, " to  re-demarcate several grants where grantees had failed to erect the 
necessary boundary mounds." 

28. Permanent marks.-The following masonry platforms were erected, for future connec- 
tion with the (3. T. Survey :- 

1st.-At the point whcre the boundary of Tengthoomook touches the Nooa Dehing river 
on the Singphoo frontier. 

2nd.-At the extreme east of the Oojan Suddia on the north bank of the Brahmapootra 
river. 

3rd.-At the junction of main circuite 6 and 7 with the Brahmapootra river, and nearly 
opposite the mouth of the Pobha Nulla. 

4th.-At the junction of the Khallcata Sotee with the Brahmapootra, on the north bank of 
tho river. 

511.-On the left bank of the Brahmapootra river near the villege Lasoon in District 
Secbsaugor. 

6th.-On the right bank of the Brahmapootra river, oppositc the 5th pillar, and near the 
village Kherkutia, District Luckimpoor. 

29. Slight impediments.-In addition to  the usual obstructions prcsented by the heavy 
trce jungle, scarcity of labor for line-clearing, heavy fogs on the Brahmapootra, river, and fre- 
quent rain, thc Surveyors working along the northcrn frontier mere somewhat impcded by the  
Abors, who claimed the territory down to the Brahmapootra, " but a small guard of Police and 
other arrnngcmcnts made by the Deputy Commissiouer effectually put a stop to their giving any 
further trouble." 

30. Iiealth of the Purty.-Dnring the ficld senson the health of the establishm~nt 
was good, cxcopt in tho case of a fcw Sub-Surveyors reccntly tmnsfcrrcd. On their return 
to recess quarters a t  Dcbroogurh, howevcr, all the Europcan Assistants suffcrcd from fever, and 
there was a daily average of four or five sick among the native establishment. 

31. Duration of Field Work.-The ficld Eeason extended from 1st Dccemher 1869 to 
15th June 1870. 

32. Personnel.-Thc Surveyor writcs in high terms of the cnergy and efficiency of his 
Assistants, malting special allusion to Lieutenant Stcol, and Nessrs. Ulyth and Wilson. 

33. Work for 1810-71.-The area proposed for survey during the ensuing season 
1810-71 extends south-west of that now reviewed, and consists of the Mouzahs (which in Assnm nre 
equivalent to Pergunnahs elsewhere) Dhokooa Khana and Luckimpoor, lying north-west of the 

n 



Brahmapootra and estimated a t  1,000 square miles. The Burveyor states that most of this tract 
of country lies very low and is often flooded as early as May, and should it happen next season 

"it will put a etop to our work. " He, therefore, proposes to  take the field as  early as possible in 
November. It is difficult to estimate the area which will still remain for survey after the field 
season of 1870-71, but it caunot be considerable, nnd can be surveyed by a detached party in 
1871-7Z when the main body enters on the survey of District Durrung. 

34. Descriplive Report.-The Surveyor's Narrative Report will be found in the 
Appendix. 

35. Demarcation.-The demarcations were, as in  the  preceding season, conducted 
under professional superintendence. 

36. I have been obliged to detach Mr. Lincoln temporarily to afford assistance to the 
1st Division a t  Gowhatty. 

37. Captain Osborne has shown a very good season's work, and I have great pleasore 
i n  reporting favorably on his energy and active co-operation in the field work of hissurvey. 
H e  has submitted a very creditable Index map of the work done during the season under review. 
I have little doubt that the rest of his records will be as satisfactorily rendered. 

FOURTI-I DIVISION.  

Ilistrict Hooglly and Puncllannogram Estate. 

38. I have not received the report of the  4 th  Division under Captain Stewart, which 
took the field ( as per margin ) in  December last, and 

Captain W. J. Stewart, Dopnty Superintendent of 
B U ~ T O J .  ard Qrado. remained out in Hooghly till October last. This Sur- 

A s ~ r s r ~ n r a .  vey has completed 414.9 square miles in Hooghly and 
Lieutenant 9. 8. Cnwan. Assistnnt S~lper in t rndent  a l  t h  Bursey znd Grndc, on p r i ~ s t e  o a i r s  Furlough for e remaining portion of Punchnnnogram, comprising 

t w o  aide l l i l i t s ry  Depsrtmeut 'Notification, No. 
214. d ~ t ~ d  3rd Mnrch 1870. 8,361 hoIclings=9,674.06 acres=15.12 square miles, 
Mr. R .  II. Uillon, Aaiiistant Surveyor, 1st Orade. 

C. Dssid Ditto Dit to transferred but I regret to  state that there has not been a thorough 
to ihr Uepuly Bnrveyor General's 0m;e from the  17lh 
Novemher 1889. 

Mr. H. n. Litt lrwood, Assistant Surrryor,:.t Ornde.  
rendering of the altered numbering of holdings, and it 

,, J.  N. S t o ~ l k n .  Di t to  IJitto, 2nd nrnd~. 
A, C. Prohntionnr? sorvryor, 4 tb  Gmrle, is still necessary t o  employ a t  least a couple of intelligent 

e n t k s i u e d  from 27th October 1809, resigned l e t  J u l y  
1870. surveyors t o  render our records identical with the 

Mr. 0. C. Rwinrp Prnhntinnnry Eormrnr, 4th Grodc 
trnosferred from the  Dritish B u r m n b  s u r ~ e y ,  1st N W C ~  register list of the  Deputy Collector. 
1 P-n a",-. 

Mr. A.  Lnne Probationnrv R o r r ~ v n r  4th Orado 
trnnsfcrrrd from'lnt ~ l r i a i o o ,  Oudh, 7 lh '~okember  1866, 39. Such a difficulty would have beon averted if reaicncd 1 ~ t  Frbrosry 1 B i O .  

~ l r i r t y  sub-SU~V~)O~S. BC.  t h e  Surveyor had takcn full possession of all the inform- 

ation regarding alteration in  numbers that the Deputy Collector had in his office, which was 

undoubtedly mithlleld from thc sarvcyor, becausc he did not aqk for it. Supposing an original 

number 20 altercd into 4 holdings, and that the original number of holdings in the Division 
extended from 1 to 314, No. 20 I~ciug tho 1st serial numbcr sub-divided into, say 4 numbers- 

accordin; t q  thc Deputy Collector's zrmngclnent, theg have bcen numbered 

2 0 1  316 
20, 315, 31G, 317. W e  havo recorded them 20, NO. 20A, NO. 2013, 
No. 20 C ; I think our rendering is the simplest in procedure, but it is not 
nccording to tilc register. Tho only traces which M r .  Heysham, furnished the 

Surveyors, \\,ere from the old s u r v ~ y  volume of work douc by Xajor Srnyth 
and &Ir. Crow, in  which t l ~ c  rccent cl~angcs had not bcen entcred, such traces were of vcry 
littIc assistance, as the corrections for tlic additi~nal numbering, consequent on changcg of 
boundlry in holdings cncroachcd upun by tlic Rail~vay or Nctv Canal, were not sl~c\vn on them. 

40. When nabon Ram Conmar Bosr, mas appointed ns Special Deputy Collector, tllc mist- 
euce of nnotllcr sct, of what Mr. I-leyslinn~ mas plcasccl to call " working plans," was discovered 
to tho Surveyors. Mr. Heysham W M  pcrfertly well aware of these changes on the mpa ,  and 
knew how much he could have helped our department by making them over to our Surveyom, 
a t  the commencement of our operations, undertaken for the express purpose of bringing to 



light all changes which had taken place since the former survey, to render them thoroughly 
valuable to the Revenue Department. Had  our Surveyors been furnished with Mr. Heysham's 

working plans," they would have been able to identify every holding, and register ite altered 
numbering. 

41. Of the Hooghly work 414.9 square miles and 855 villages have been ameyed.  
I have rejected 112 villages and 165 square miles of Hooghly. 

42. I regret to report I have been obliged t o  recommend that  Mr. Davey shonld 
succeed Captain Stewart in charge of the Hooghly District, until the latter Officer has completed 
his arrears ; and ns I have been unable to  prepare a thoroughly complete report on the season'e 
work for the 4th Division, I append a letter No. 15, dated 17th instant, from the Ofticer 
in charge, which partly explains the causes of delay in submitting the report in  full. 

F I F T H  DIVISION. 

Coocl-Behar Slate. 

43. Orders on ils lakivg the 3'ield.-There remained but 709 square miles to complete 
,,:;;,;';J. ~ ~ ~ ~ p ' ~ i R ~ C ~  ~,~~~~~~i$~~\~~~,' ' ,"."f.  the Survey of the Cooch-Behar State, and as no other 
rclaesod hy Mr. W. Lsno, Deputy Superintendent, 3rd 
Grade, i n  J U U O  1870. District could be asgigned to this party, i t  ma: decided 

Aasrarmr~. that a reduced establishment should suffice. Mr. O'Donel 
MI. E. J. Jscklon, Assistant 8 u p e r i n t c n 4 ~ n t .  2nd commenced morlc a t  tlle ljegin~iing of Decembcr 1869, 

Qrada, trsnsferred from Hesd Qusrters' Offlce. 1st 

Noromher J. IBCS. surreyor, 2od to wit11 two Assistants and a Probationer, but on the 20th of 
tho 1sta D r ~ t i s h  Burmah Hovenue Rurvey, 
hovarnhcr IBCO. "th January 1870, Mr. David, 1st grade Assistant Surveyor, 

Mr. B. Derelny Aurre or 4th Grnde tmnsfcrrcd from . . 
t h n ~ s t o ~ r i t i s h  I I ;~ ,~~I ,  r % v ~ n u n  surre;, l e t  Norember joined his party. The work started with eight Boundary 
l B G D ,  on  Mcri~eal lenrr from Ulh Noscmber 1009, to 18th 
April 1870, and popted to Heod Qunrlera' Office, Calcutta, and six Intcrior parties, Native, subsequently increased 
19th April IR7O. 

Mr. O. David, Alsistnnt Surveyor, 1st Qmdc. trans- to  niuetcen in all. I t  was closed a t  the end of May 1870. ferrcd from Hesd Quartem' OElcc, Colcutta, from l a t  
January  1870. 

M r .  T. I ) .  Nornn, Assintent Surreyor, 2nd Grade. 
Imnalcrmd to Rclllrmrnt Dcpnrtrnnnt, 1st October 1880. 
snd re-tronrferrcd from Gettloment Dcpartmcnt. 1st  4 .  Eqr4ipllLenl.-The equipment consisted of 7 " 
A u ~ l t s t  IE iO.  

Mr. W. J. Lnne A ~ s l s t n n t  Survpyor. 3rd Grad*. and 44" Theodolites by Trollghton Simms for the Mr. O. U. ~ ' h n c l ,  Assistnut Surveyor, 3rd Orsde, 
r c ~ i g n r d  1st Drcernlwr 18BD. 

G ,  C, Holrt-lBrol,olionsry Assistsot surpeJor, 3rd angular work of main circuits and villages. The interior 
Grade, from 1st  dnnunrv 1870. 

Thirty SU~.SU~TC)-om. BC. details wcre drawn ou l'lane Tables. 

4.5. Descriplion of area.--The tract surveyed constitutcs the eastern portion of the 
Coocll-Uehar St:~tc Lct~vecn North Latitude ;go--+$ and East Longitude 4+0+!. It is Goundcd 
on t l ~ c  north by Julpigoree; east by Goalpara; south by I l~~ngpoor ; and west by the 
previously surveyed \vcstern portion of Cooch-Behar. IIL completing its survcy 1,G224 
linear rnilcs of Boundary Survcy werc acconiplisl~cd. 

46. Local Divisions for Fiscal Purposes.-Prior to survey no fiscal divisions existcd. 
With thc consent of the Commissio~icr thc main cir~ui ts  of tllc season's work have each been 
nccepled as reprcscnting n Pcrgnnnnl~, and sub-divided into Tl~annalis ; Main Circuit 4 in Per- 
gunnah " Dccnbotta ; " RIai11 CircuiL5, Pwgnnnal~ " Cooch-Bcliar ; " Main Circuit 6, Per- 
gunnnh Toof~ngooge. These tlirce Pcrgunnabs co~~tn iu  660 villages. 

4'7. Slal iof~.~ flpreuinl~s S16rr.cy.-Several stations of the old survey work in  Rungpoor, 
season 1857-58, wcre identilicd, and have beclr sl~o\yu in red inlc on t l ~ c  circuit traverse. 

48. Alleralions ill Nulrbral Geographical Bounr2ariea.-The rivere forming the bound- 
ary betwecli Rungpoor and Cooch-Behar hnve changed here aud tlierc in course, during the 
past ttvelve years. It has been feasible, with the nid of the old maps, to establish the original 

boundaries on the ground, nnd shew them on the mape of this sewon. 



49. The following table stows the results of connection on seven G.  T. S. Stntions, me 
chain measuremont has evidently been very much strained :- 

50. The area surveyed was all Mouzahwar, as follows :- 

NAMES OF G. T. STATIONS. 

Barabhita G. T. S. to Bhitagori , 

Jegabari ,, to Ditto ,, , 

A t a r o b d  ,, to Ditto ... 
Ditto ,, to Goibaree , 

Ditto ,, to Purub-bhag . . . 
P-b-bhag,, to Goibaree , 

Goibarce ,, to Bhitagori ... 
Ditto ,, to Dhadial ,,, 

Dhadial ,, to Bhitagori .. . 
Average error per mile . . . ... 

51. Cost and rate per  mile.-The total cost amounts t o  48,004-10-10, inclusive of 
contingencies which amount to  Rs. 8,979-8-9. The rate per is Rs. 67-11-1, or 8-0-2in 
excess of last season. This is to be accounted for by the limited field of operations by a 

smaller subordinate agency supervised at  the same cost. The expense has to  be defrayed 
by the Cooch-Behar State. 

Distances 
by G. T. 

Survey. 

67,338'83 

62,582.66 

49,001'56 

6 9 , W 2 5  

56,869'26 

66,792.38 

63,530'60 

62,148.93 

62,611.24 

Distances 
by Revenue 

Survey. 

67,357'30 

62,643'92 

48,942.30 

69,361'72 

66,839'86 

66,767'26 

63,453'06 

62,111'62 

62,466'04 

N ~ b e r  of the l a i n  Circuit,. 

4 

6 

0 

Totd 3 

52. Rules of correction and cleck.-On the main circuits the average correction 
was 1 minute in  1 2  angles, and 1.52 links per 100 chains in  latitude, but only 0.68 links 
per 100 chains in  departure. This is very good. The computations have all been carefully 
done iu duplicate, and with due care. 113 linear milcs of check survey were executed by 
Messrs. Lane and Bolst, and afforded a vcry satisfactory comparison to establish the general 
accuracy of the details. During the progress of the operations the chains were constantly 
tested by the standard rods. All the main circuit work was set up and proved by 
Mr. OIDonel himself. 

53. Masonry plalforms. -The demarcations had just preceded the survey, so there was 
no time to mark the triple-junction points, with masonry platforms, but each was cavered 
with a raised carthen bauk, and the Deputy Collector advancing with hie "Khuarah" 
proceedings would continue erecting the pucka pillars. 

Dpz!e 

-2763 

-38.74 

-69.26 

-38.63 

-28.40 

-26.12 

-77.44 

-37.31 

-46.20 

51. Thakbusl.-The Surveyor statcs that the Thakbust work was all tbat could be 
desired. 3laterial differences were re-adjusted and rectified in  the field. 

55. Detached villages.-Nineteen villages separately demarcated and ~urveye(1 
belonging to Pergunnahs " Goibaree," '1 Perub-bhag," aud " Karirhaut" of District 

- 
Direrenee 

per mile 
in feet. 

-253 

-3.88 

-6.30 

-3.42 

-2.63 

-2.33 

-6.43 

-3.78 

-390 

-3.92 

No' ofTraverse 
HulLns. 

280 

273 

118 

600 

in 

136,260.76 

187,809'56 

120,fl7867 
P 

463,8111 '87 

NO. of eon- 
tsined Eub-Divi. 

3 

6 

3 

11 

- 
A~ea'ia Eqosre 

Miles. 

211'34 

900'24 

188'60 

700'14 

'On- 
tsined Villsgea. 

268 

273 

118 

BGo 



Rungpoor are situated within P e r s n n a h  ('Deenhutta," and four village0 of Pergunnah 
" Ghoorla," District Goalpara, are within Pergunnah ( r  Toofangunge." 

56. Sixteen villages of Cooch-Behar, situated in the limits of Rungpoor, and surveyed 
by Mr. Pemberton in 1837-58, have been copied and entered in the Collector's Atlas 
Volume, to enable the District Officer to obtain ready access to them. 

57. Mnps.-Index Maps, scale 4 miles=l inch, have been prepared in duplicate, to 
bind up with volumes. 

Thirty-four Sheets on the scale of four inches to the mile worked up to margin, have been 
prepared in duplicate. 

Three Pergunnah Maps, main circuits 4, 5, and 6, have been prepared in duplicate, on the 
scale of 1 mile=l inch. 

These records have been very neatly prepared, though not well adapted for reduction 
by photography ; all the other records have been well rendered. 

58. personnel.-The Deplity Superintendent reports favorably of his Assistants, and 
particularly mentions Mr. David's efficiency and aasiduity. H e  also says the Native 

A,, eltrnet from the Burreyor'e Report ail] be ionnd Survepors and establishment worked well and carefully. 
m the Appendtx. 

The Survey party has always been in good order, 
and well disciplined by Mr. O'Donel. Mr. Lanemho relieved him in Juue last, has 
finished the recess work in good style. 

An extract from the Surveyor's Report will be found in the Appendix, 

S I X T H  DIVISION. 

District Hazareebagi. 

59. Out-turn the Senson.-Operations mere resumed between 24th November and 
8th December 1869 in District FIazareebngh and re- 

Es~AnLrsnnaAT. 

Csptsio J. Sconce, Drpuly Soycrintendwl, 2nd Qrndo. 
sultcd in a total out-turn of 2,523.56 square miles, in- 

AS~ISTANT~. eluding 140 squarc milcs of overlap on the contiguous 

~ i ~ ~ , t ~ ~ ~ ~ t  E. w. Rnmarlls, ~ \ s? i r t nn t  11, rr intcnc~rnt,  Districts of Nanbhoom and Chota-Nngpoor ; 19.34 
1st oroclr, PerlougI> to Eur~,pr. rrow ~ ~ i t l n  Frl,rnnry 1870. 

~ i , . , , t~ , ,~ , ,~  i t .  j lasran,  , \ rr i r t~tnt  st, ,nrin~tra,ient, 2nd square miles on Main Circuits, 8 and 9 of Hazoreebagh 
Orado, t r~ lnakr rcd  horn '~opoyrnlnhirn\  3urvcy. 1st klny 
1 8 7 0  

h l r .  0 .  R. Cooho, Prol,nliatmrp Assintnnt Snpcrin- 
(which had been re-surveyed in 1862-63) ; and 47.58 

ten,lont. 
hlr.  W. Sinrlnir, Rorctmc fiurreyor, 3rd Ornir, lrnns. S(lURre miles into tile prrsent 

ferrcd frnnl 1st Uiviaion, 1 . 1 3 ~ ~ 1 .  I'I.OY~I\CFP. 1 9 t  l l n l l ~ R r y  
1 f l 7 0 ,  and trnnsrcrre~l to 1st Uitisioo, 8 ,  W. P., OthJulg 1870-71, or in a' 2'6.93 square miles of overlap, 
I B i l l .  

Nr. .I. T O A ~ .  ltevrl,nc Rsrrr~or .  .IIII Ornac. giving 2,316.63 squere miles 8s the nree c~ctunlly sur- 
W Vynll llillo. Uittc,. Ivnnsrerrcd 

to .;ill ~~iv;~iori, ~ ' o n c r  pruviarrr, 1st J u n o  Itti". V F Y C ~  witllin the limits of tho District during the sellson 
Mr. O.  11. U \ t t t r r v  A99ililmnt I IFVCI~IIP ~ I I T T P V O ~  1 s t  

Grsde, t r a u s ~ c r r u ~ l  from 131 L,tvi*ion, Oudh. 31st i ) r t b ~ r  review. 
IHliO. 

Mr.  R. C. Ering,  Assislnnt llovrnuo Surreyor, 3rd 
Orado. 

3Ir. 11. Itexlrr,  Probsli,,nnr). st~rrnynr. .it11 Brndc. 60. Posilion of the Tract.-Tho position of tho 
P \V .  \t-ilaot~ 1 ) i f l l n  Dill" lmnq- 

rrr;h Lonb  ~i~ie)i,,,,, L ~ , ~ ~ ;  Provinces, i e t  October country mapped in detail by plane-table during the 
lM;!l. 

TIFC~VR Buh.Surveyor~, BC.  scnson is south of Latitude 24" 16' and ea3t of Lou+ 
tude 850 30' up to wlich rncridian the topographical rc-surrcy of the District is ndm corn- 
plctcd. 

61, Delnil Sr~rvc~.-The dctnil survey is boscd on minor triangulation connocted 
with Q. T. S. Stations of thc Colcr~ttn Longitudinal and North Parasnath Meridional 
Serics, as noticed in para. 92 of tho Annual Report for 1868-69, relating to " triangulation in 
advance." 



The proportion of interior survey executed by ~ u r o ~ e a n  nnd Native Assistants is :- 

SQUARE MILES. ... By 7 European Assistants ... 1,167.00 
By 9 Native Assistants ... ... 1,356.56 

Total ... 2,52366 - 
The average number of plane-table stations per square mile is 6. 

62. Check S?6rvcy.-All the detail survey parties were visited twice during the season by 
the Deputy Superintendent who inspected and tested their board plans in the field. The re- 
sults are reported as generally very satisfaotory, the only exception being in the case of t\vo Snb. 
surveyors mhosc worlc was found inaccurate in some of the minor details which were re- 

surveyed. Three square miles merc thus re-done, besides which a check survey of 51.6 linear 
miles mas run through the District by European Assistants. 

63. Triangz~lation.-The total area triangulated in advance for 1870-71 is 2,650 square 
miles, over which has been thrown a net-work of thirty-three secondary triangles based 
seven principal stations of the G. T. Survey, ciz :- 

1. Mahuda ... ... ... 7 
2. Pntal 
3. Kasiatu 

i 
a , .  . a .  

"' f Calci~ttv Longitudinal Series. 
0 . .  ..a . a .  

4. Hurilaong ... ... ... .i 
5. Lohawur 
6 .  Snrhud 

... . . a  

... . a .  

"' ) Chendrar  Meridional Series. ,.. 
7. Banko ... ... ... Hurilnong RIeridion~l Series. 

64. The Surveyor states that " Sindraili a station of the Chendtvar Meridional Series, 
falls within the season's trinngulnlion, but it  was not necessary t o  observe from it. Fonr 
rays of the Calcutta Longitudinal, throe of t11e Chondwar Meridional, and onc ray of thc 
Hurilaong Me~idional Series have been ased as independent Lases for fixing secondary points. 
The average error+ or-180' in secondary triangles is ll", and the average linear error of 17 
comruon sides is 0.81 fecf, or 0.06 feet per mile. "Besides the G. T. S. principal, and Rc- 
venue Survcy sec3ndary stations, 34 tertiary hill and village stotio~ls have Iwen observed 
from botli b r  the purpose oS fixing additiol~al intersected poi~lts, and :11so as n means of deter- 
mining I~eights O I I  the general level of the cou~rtry. Therc are 141 inbersected points, 122 fix- 
ed by Lwo or more triarlgles, n11d 19 fixed by olie triangle. 'l'l~e average error of 1S9  commou 
sides is 4 reet, or 0.06 feet per mile." 

65. Hciglrls.-Tlle Dt:p~~ty Superintendent, while inspecting the Interior 81lrvey por- 
ties, took the opl)ortnnity ot'tixing the Iieights of 36 poil~ls, in addition to the Ireights deler- 
milled d u r i ~ ~ g  the past season, and the 1111mbcr f ;~r  the area ~urveyetl in detail i n  39, wllicll 
=i\.rs nlr average ot' o l~c  heigl~l  to every 26 square miles. Fur the s e c o ~ i ~ l ; ~ r ~  st:rtio~is there were 
dol~blc ol)servatio~~s with all averaae error Letwcen two ded~lctions, of 1.3 feet; for the tertiary 
s tn ! io~~s  and iritcl.sectecl 1)uinta thcrc were u s ~ ~ : ~ l l y  single ol,servations, with an nverage error. 
1,etwzcn two dt.ductions, of 3.3 feet, wlrile the hcigl~ts of fourtee11 puiuts wcre determined by 
one tledl~ction only. 

G G .  di'npp~rg.-Ot' tile 2 1  ~L:in~Iard 1 inch =l  mile sllepls mers~lr i l~g ;30' I,onKitntlr l1.V 

15' Lat~t::de, in111 \ 'C.II ICII  tlie entire District cf EI:~znreelagli is divided, sheets 2, 3, 7, 8, '3, 

or 5 sl~ects vic1.e r~vc~vwl  I : I Q ~  season. Tlle work of season 1869-70 is contailled in slleets 4, 5, 

6, 10. 11, 12  2nd 13, wlrich Ilavc, like those of thc prcvioas season, I I C ~ I I  clearly drawn in pen 
n11d ink for immediate rc-product ion I)y photogral)hp. 

67. Per.9011nel.--The 1)el~llty Sul)erinlentlent relmrt.4 very favonml,ly or his A ~ ~ i ~ t ~ l l t - 9 ,  
cspcbcsi:~lly of I~icutenaut l'eav:~n : I I I ~  A1 I .  (;. 11. Coolie; Air. J .  'I'od~l's pli~ne-table sectiolls 



are reported as  exceedingly carefully done, and Mr. R. C. Ewing's survey of n coneiderable 
of broken country, including some very high and rugged hills, is pronor~nced as  most 

creditable. Mr. Cooke's plane-table inclllded tlle well knom~l  Parisnath Hill, of which " h e  
succeeded ill making a very accllrlte as  mcll as artistic survey." During the  past season 
Mr. Cooke has been admittcd t o  t he  senior department on probaticn. 

68. Area remaining for 8u~wg.-The area now remaining for re-survey in District 
Hazareebagh, is estimated a t  2,800 square miles, exclusive of t he  environs of t,he Hazareebag1l 
Cantonmel~t, equal to  53 square miles already sorveyed in 1867-68, and iaclasive of 212 square 
miles of overlap on adjoining Districts. Tbc abstract s t a l~ds  thus :- 

SQUARE MILES. 
Witllin t he  limit,s of t he  District ... 2,588 
Overlap ... ... 21 3 

-- - 
Total ... 2,800 - 

69. F~~lrtre Ol)e;rations.-D~~rin~ the  ens l~ing season 1870-71 the Deputy Superintend- 
e n t  h:~s also been instrl~cted to  carry OII t he  prelilninary tr iang~ilntion for the re-sl~rvey of 
Pergunnah Toree of District Chotn-Nagpoor, of which the  ares wit,ll the  necessary overlap is 
estimated a t  700 square miles. 

The tot:tl arca to  I J ~  dealt will1 I)y t l ~ i s  party thus  amo1111ts to 3,500 square miles, uiz :- 
S Q W A I L ~  i \ irr .~s.  

I n  nnd a r o u ~ ~ d  Distxict Hazareebngll ... 2,300 
1)ilto Ditto Cllot:~-Nagpoor ... 700 

Of which the Deputy St~perinterldcnt proposes t,o take I I ~  

during 1370-7 I in L)istrict H:~znreebagl~ .,. 1 2,300 

Leaving ... ... . . .  1,200 I'or 1871-72, 
-- 

brll as this is only about I~nl f  a season's area for this pnrty, i t  will bc Ilecessnry t o  provide more 
worlr for i t  ill time to ntlrnit of tllc preliminnry trial~gnlatiou bc i l~g  ~~lndert:~ken I I I I ~ ~ I I ~  scas011 
1870-7 1, sllonld s u c l ~  be requirctl in the  new District. This most importanf, rn:~tter has been 

treated in my letter covering this report. 

70. I t  is wit11 good vcasoli tha t  Captain S c o ~ ~ r e  rcports very fnvorably of' his Assistsnts, 
and 1 have great ple:~surc in recortling the very h i g l ~  opiniol~ 1 formed of Cnpt :~i l~  Sco~lcc ss 

an ellCrgetic and rigidly careful olLcer wl1c11 I saw his very clbcicl~t a ~ l d  well trained establisll- 
ment. 

IJPPER ASSAJI ,  REVENUE 1iND T O P O G R A P I [ I C A L  PARTY. 

71. T1li.q party eo~n~llcncctl worlt in Noveml)cr nntl Decernbcr 1869 as fast as the survey . - 
,I, ", T,,ll,o,, bqsisln,,t Sul,prinlcnrlr,,l,Pn,l 1:1scnr~ cot~ld 1)e formed int,o scl~l:~tls n l ~ d  sent out. It 

(trsdo, iia ebnrgn. conll~lcted an  arca of nearly .1,15 sql1al.c miles in l l ~ c  
AaslarAnTl. mcstcrn portiorl ol'tllc Sec:l)snagor District ; in ad t l i t i o~~  

Mr. .r. D. I,ynch, Arairtnnt Sarreyor, 2nd Qradr. 
died 1 ~ t  .Jnmanrv 1470. to  t l l i~ ,  a11 arcn of 25' 51  sqilnrc miles originally srlrvey- 
\IT. 1,. ,\. IZin:, Asrisln18t. RIII.FJO~ '3rd nlna* . trnnar,.l.rpr~ rrr,m  ti^^^ ~ I ~ ~ ~ ~ ~ ~ I ~  Y ~ ~ ~ ~ ~ ~ :  juinwt I O ~ I  ed 111 season 18G 1 4 5  have 1)ce11 rc-surveyetl, to elfcct 

hlnrrln Lvil). 
wlirrl.~u ~ I I I ~ - S I I I F F ~ O T ~ , & C ,  ( h r  Prores~ionml SUIW.) junction wit11 the old work, I I I ~  113s not 111.c11 incl~~tletl  
4 ,\!n*rnr ( h r  Ciril Ues~nrcolion.) 

in this yenr's rctt~rn.  AII early rise of the river prevent- 

ed t,llf: eoml,letion tile origillRl Frogmmlne, and ccl~ist.q~rcntly c i r ru i l~ ,  12 :~ntl 1 3 ,  contain only 

p o r t i o ~ ~ ~  of 11101izal1s. 



72. Zarge acale 8urveya.-The station of Golagbht, which contains an Assistant Magis- 
trate's Court, Jail and Police station, with a detachment of fifty men from one of the ~~~~l 
Regiments, has been surveyed on a scale of eight inches to the mile. 

73. Main Circuit Work.-All the main circuit work was done by Mr. Talbot himself. 
On  the 1st January, his only Assistant Surveyor, Mr. J. Lynch, committed suicide in a fit 
temporary insanity. I n  my report to the Surveyor General, dated 1st June 1869, I Commented 
on the advisability of strengthening this party with another European Assistant, and I again 
strongly urge my ~reviously expressed opinion, which was concurred in by my colleague, 
Colonel Vanrenen, R. A., but not carried out, on account of the demand to lessen, rather than 
increase expenditure. 

74. Rntes.-I am glad to report .a considerable reduction i n  the rate of the work, as 
compared with last year, a larger area having been obtained with n smaller expenditure. This 
is chiefly because the forest clearance has not been so expensive, and partly because the Native 
Establishment is more effective: the area is as 10 is to 6.17, and the cost is as 10 is to 5-80, 
These figures do not include Rs. 3,487-10-5 spent on account of demarcation, which is not 
considered in our professional operations. 

75. Demarcatioa.-Sixteen Mouznhs, twenty-one Grants, nnd sixty-seven lakhiraj 
estates have been demarcated; the areas as compared with those given by the Deputy Commissioner 
agree generally within 2 or 3 per cent. The District Officer's figures may be accepted as nearly 
accurate. I n  the Appendix will be found a letter from the Deputy Commissioner regarding the 
subject of diference of area in lakhiraj lands, as surveyed iu 1867-68 and his office record; as 
this objection mas not made by Captain Clark a t  the time of murvey I consider it is to be re- 
gretted that  i t  has been asserted now, but I would urge, that  if the original boundaries can be 
traced aud the re-survey proves the correctness of the former operations, the Lakhirajdars be 
made to pay the total cost of tlre survey. During the past season temporary marks and posts 
were put up, and the Deputy Commissioner was aaked to secure them on the orders, paras. 
3 and 4, of the new Survey Rules. 

76. Boundariee.-Mouzahs have been surveyed according to the Thakbust, but grant 
boundaries have been altered where lonqer straigllt lines have been easy to obtain, also when 
Grantees have thrown up portions of their grants under the operation of the orders of 1869. 

77. Di.sprites.-The Surveyor reports that  there were nine cases of disputed boundaries, 
four between Mouzahdars, t,wo between Grantees and Mouzahdars, and three between Lakhiraj- 
dars and Government; the tbree 1wt are still pending and under decision. 

78. Pe~.sonnel.-The Assistant Superintendent reports favorably of Mr. King, who joincd 
him on the 16th March 1870. During the greater portion of the fleldseason Mr. Talbot worked 
unaided,and deserves due credit and consideration. I am satisfied with the improvement and 
vorking of this party. 

79. Area remaining.-The Surveyor estimates that 700 square miles stil! remain to 
complete District Seebsaugor. 

SUPDT. OF REVEXWE SURVEYS' OFFICE, I J O H N  MACDONALD, MAJOR, 
Lowen CIRCLE, 

1 On. Superitdendent of Reeenue Surveys, Lower Circle. 
Calculla, 9th Novc?nber 1870. 



APPENDICES. 
........ ... 

Copy of letter No. 22, dated 25th October 1870, from C. Browllfield, Esquire, Revenue Surveyor, 
in charge, 1st Division, Lower Provinces, to Major J. Nucdonald, Oficiating Superitl- 
tendelit of Revenue Surveys, Lower Circle. 

I HAVE the honor to submit the Annual Report and Returns as per margin, of the 
No. 1.-Worlr performod. 
,, 2.-Condihon of l)crnnrcntion. Demarcation branch of the 1st Division, Revenue 
,, 3.-Condition of Surroy  Rogistarn. 
,, 4.-Slstornent or sums drlwu for d~fforont olasscs. Survey, for the year ending 30th September 1870. 
,, 6.-Arco, Cost and Hotou. 

Extent of Work.-The tract of coul~try demarcated, contains an area of 858.84 square 
miles, and is bounded on the north by  he Brahmapootra River, on the south by the Khasia 
and Garrow Hills; on the enst, the work extends as far as the station of Nowgong, and on 
the west, as far as the boundary of District Kamroop. 

2. Out-turn of the Senson.-Sixty-one Moiizahs, thirty-two lakhiraj holdings, and 
thirteen grants, have been demarcated and mapped, a t  a total cost of Rupees 5,479, annas 12, 
pie 9;  giving Rupees 6, anuas 6, pie 1, as the rate per square mile, and Rupees 51, annaa 
11, pie 1, the rate per hulka or polygon. 

3. Boundary disputes.-Twenty-five boundary dispute cases mere on the file during the 
year, fourteen of which were disposed of by the Deputy Commissioner of No~vgong, leaving 
eleven still pending; these eleven cases are between Ialchiraj and Government land. Besides 
the disputes, thirty-one cases of excess in area of lalchiraj holdings require to be settled. 

4. Registers.-Only one Pergunnah or Mehal, that of Roha, 113s been completely 
demarcated during the past season; the registcr of Mouzah or Khas lands in it  will be prepared 
in Englisll and Bengali and made over to the Deputy Commissioner, with the Professional 
records of the Survey, as soon as the boundaries and areas of the aontained lalchiraj holdings 
are acljusted. Two other AIehals, Chaporee and Datipar, have been partially demarcated; 
their registers will be finished as far as the materials in hand ~vill allow. The Register of the 
thirteen grants dema~,cated has been completed, that of lalrhirej estates, I regret to say, 
cannot be finishetl till the whole district is demarcated, in conseclnetlce of several estates being 
scattered about the country in small patches; so that, in order to obtain a complete record of 
the estates, the materials must be gathered from nearly every part of the District. The iuuti- 
lity of entering the srtdder jumrna in the register of estates, is apparent ; since, the land- 
holders pay the half rent (to which all lalchirqjdars i n  Assam arc liable) for only such portiona 
of their estates as are under cultivation at  the time of settlement. Measurements of cultivation, 
&c., for settlement pnrposes, taking place yearly. 

5 .  No. in Register.-Every single bloclc of land dcmsrcated, has been numbered; the 
numbering being carried through the district continuously, so as to ensure easy identification 
of all revcnrie divisions hereafter. 

6. Lakhirajdars.-Lakhirajdalls are in possession of a considerably larger area, of the 
best land in the District, than thcy hnvc any right to ; t l ~ ~ c b y  entailing a loss of revenue to 
Governrncnt, i t  .5, thcrcrorc, of grcnt importnnce that the bou~idaries of holdiugs should be 
clearly defined I 1 thc ground by durable boundary marks. 

Description by Mn. C. BROWNFIE~,D, Reventbe Surveyor, of corntry surveyed in District 
Nov)yong, Scn.sovc 1869-70, h.11 C ~ p t o i n  A. D.  Butler, late Opciating Deputy Superintendent 
of Revenlie Survey, ls l  Divisiott, Lower Provinces. 

Nat l~ral  Anpccl.-The porlion of tllc District of Nowgong s~~rveyed during the pest 
season, extends from the Ural~rnapootro rivcr on the north, to t.he Klinsin IIiII.: on l l ~ c  ~ o n t l ~ ,  
and from tho station of Nowgong on the tact, to l l ~ c  I~oundary of Kaniroop or1 tllc wcst. I t  is 



for tile most part low, slightly undulating land ; inundated during the rains, and corercd with 

trill grass-jungle ; there beiug 1,31,032 acres of cultivation, to 3,32,909 acres of j ~ n g - 1 ~ .  ~ 1 , ~  
country does not perceptibly rise continuously from the Brahmapootra, to  mect the I<lIasia 
Hills, but rather gradually slopes down towards the  west, following the general tendency of  

tile Assam Valley. The hills in parts, rise up boldly like cliffs from the swamps a t  their bases, 
with foliage and vegetation clothing their craggy points, from the water's cdge to the sum. 
mits. From Khola G.  T,  Station, the country to the north presents the appearance of a sea of 

verdure. 

Soil.-The surface soil in the low-lands, is rich clay, mixed wit11 sand. 

Atmosphere and climate.-The climate of Assam is decidedly unl~ealthy, and generally 
fatal to  delicate constitutions. Fevers, dysentery, diarrhea, colds, catarrhs, and pulmonary 
complaints of every description, being frequent and most malignant. The insalubrity of the 
country, especially the western portion of it, arises from the numerous swamps and rank ye- 
tation, occupying so extensive an area ; and from the peculiar conformation of the valley, 
running rs  i t  does from east to west, with lofty mountain ranges, on either hand. 

Productions.-The principal crops are paddy, sown in the low-lands in Augnst, and reaped 
in December ; kalai (phaseolus radiatus, and dolichos pilosus ) and mustard seed, so\vn on the 
banks of streams and high-lands, as soon as the water has subsided after the rains ; these crops 
are reaped in February, when paddy is again sown on the same land, and reaped about ~~l~ 
or August. This last is a very precarious crop, for if no rain fall in  the months of February and 
March, the sowing is delayed, and if the rivers rise early, the whole crop is destroyed. Very 
little roopit, " or regular paddy land, is found north of tile Sonai River, or in any large jungle 
tracts. Sugar-cane and tobacco are grown in the immediate vicinity of villagesJ botll arc tend- 
ed with the greatest care, and fenced in, ( the fields of the former, with " U r l ~ u r  " dall plant8, 
the v:llue of which, the natives have no idea of, not using the seed for any purpose. ) Tl1e 
tobacco is manured plentifully ; but the produce is very inferior tc? that of Bengal, of which 
quantities are imported into the district. 

Riv~rs.-The principal rivers are the Brahmapootra, flowing to the north of thc scasonJs 
work ; the Sonai, the Kullung, the Demul or Killing, and the Um-Jam or Borpanee, passing: 
t h r ~ ~ ~ g l ~  it, but thesc, howevor, calculated to excite admiration, or enrich the soil, are oftcn 
destroctive;for the country is  frequently inundated for miles by them, and whole villrges 
have been smcpt away by the watcrs. When we considcr the thousands of acrcs on the banks 
of these rivers, nnnually exposed ta inundation, tt.e nurncrous swamps annually refilled, and, 

might by judicious cmb:ul~kments at  no very great expense be converted into fertile fields, 
wc can hardly wonder at  the insignificant population; baing only a t  the ratcof 87 to the square 
mile. The Sonai, north of the station of Nowgong, is called the Roopoe ; it flows with many 
windin%<, nc.~rly par:~llel to thc Bral~mapootra, \vhicll river i t  cntcrs near Tntirnora Hill, in dis- 
trict Knmroop. Thc average depth of water in it, during tbe dry season is six fcct. Tllc 

banks arc overhung wilh grass-jungle, which would make nnviqation diUictllt ; I)ut the rurrcnt 
is so fill~ggisli, as to give it t l ~ c  :tppeamnce of being cntircly still water, conscqnently Ilonts are 
rowed rlp and down thc strcnm with cnsc. The " ICullr~ng " during the rains, has n dcptl~ of 

of twenty-six fect of water ; being fetl by thc Bml~mapootm, it riscs and falls with tl~nt 
river. During the dry season it is only navipblc from its conflaencc mith the Ilml~mnpoolra 
at Tatimora hill to  Jagee ( a  distance of twenty-one miles, where it rcceivcs thc watcrsof 
thc Dcmul or Killing. 

Floods.-The Brahmapootrn rivcr flowing down from thc north mccts thc Ganges, nearly 
a t  right angles a t  JalTergongo. Whcn the Ganges is at  fill1 flood, it9 immrnsc body of ~vntcr 
rushes past Ihc mouth of thc Brahrnapootra with s l~ch velocity, as to act n9 n ~ o r t  of (lam 
preventing the frcc egress of thc ~ a t c r  in thnt rivcr. ' r h ~  13ml1rnapootm \111cn a t  its highest 
level, has the same erect on thc Ganges ; t l~us  each rivcr altcrnatcly rniscq, or rat l~rr  kccps con- 
etant, (during t l ~ c  raiub) thc flood lcvcl of thc other. T l ~ c  Gallgca rising fi~st, and nhcll it6 



waters have subsided to n certain crtent, then the Brabmapootra. But ml~en both rivers rise 
simultaneously, wllcn llcavy col~tinuous rain occurs, both in Upper India, and in the Eastern 

Provinces at  the same timc, extraordinarily high-floods must necessarily take place. Neither 
river being able to find a free outlet for its acc~mulatiug waters, tllc levels of both are raised 

throughout their courses, and the couutry on either side inundated for miles. The Brahma- 
pootra rivcr mas unusually high from the 15th to 19th July, wllen it  fell precipitately, 

There hns Imen no hi hor riss d ! l r l s ~  tho last 2.1 or 
and again ou the  14tI1, 15tl1, and 113th August, was 

SOyonr~, sllnllar auods%nvlng ocouled IBLO o r  1311. within a foot of extreme height. I t  caused much 
damage to the crops. Vill;~gcrs more obligcd to dcsert their huts, and live for days together 
on hiall platforms crectcd ovor their houses, t l~eir  cattle iu some cases wcre swept away or 
died for want of pastare, (the improvident peoplc of the country, cultivating notl~ing as food 
for thcir animals; ) and those men who had not foresccn and provided against the calamity, 
suffercd scvcrcly. 

Roads.-The prescnt postal road from R'owgong to Gowhatty, passes through tho most 
populous part of the district, for fiftccri milcs, t o  Roha, with long narrow villagcs on one side 
or the othcr, and opcu cu1tiv:~tecl la~lcl a p ~ c a r i n g  to strctch away to the distant high lands 
on the south, the roggcd su~umits meltcd into a soft undulating ontline. At  Roha, the Kul- 
lung river is crosscd by n ferry ( two dug-outs lashed togcther ) but it  is fordable during the 
dry months, at a point about a mile lowcr down. The road is now carricd along the southern 
bank of the Kullung through lorn paddy-lands, and on the bordcrs of marshcs, to Dhurum- 
tool, t\vcl~ty-eight miles from Nowgong, whcre it  crosscs the Dcmul Rivcr. The bonks are steep 
and high, and the water decp, consequently elephants are obliged to bc unloadcd, and baggage 
fcrricl i1,cros3, cvcn when thc mdcr is a t  its lomcst Icvcl. Thc road Prom this to Umlcc Ghaut 
ou thc Killing or Borpanec rivcr, forms ncarly a somi-circle, avoidiug thc lom-lands and 
~m,lmps, which mould havo bcen cncouutcrcd in n less circuitous routc. Prom Umlec Ghaut to 
I~:~hckoochec, on tho boundary of District Ka~nroop, a distancc of scvcn milcs, tllo road is carricd 
along thc font of thc hills, thc land irnmcdiatcly below being low and marshy. l'hc distnnco 
of Rnl~clcoocl~ce frorn t l ~ c  Station of Nowgong is 44k rnilcs. Thc new linc for the road from 
Gowhatty to Nowgong has bccu admirably well selcctcd. The portion passing through the 
season's work, is carricd along the crcst of thc mater-shod bctmeen thc Sonai and Kullung 
rivers. I n  its whale coursc from the Rulluug to Nowgong (twonty-Tour miles) it  is not crossed 

n sinRlc strcnm of any in~portancc, and may bc an embanl~mcnt thronghout, prcvcnting tho 
watcru of thc Brahmapootra coming r1ow11 the ICnllnng, from inundating tho country to  tho 
north; tllc Snnzi rivcr being qoitc s~~lIicient t.1) drain that portion of the country of a11 surplus 
rain water. This r o ~ d  mill bc f'rr shnrtcr than, and will pass through as populous n portion of 
tho country as thc old road, which crosws tllrco Inrgc strcams in n clistancc of thirty-eight miles ; 
besides numcrous drainage li~lcs running from thc hills, which nre often swollen to formidable 
torrcnts in tho rains ; i t  hcing cnrriccl along thc foot of thc hills for ncarly thirtccu miles. Tho 
bridges on tho road arc cf grecn-mood and bamboo ; they last for ollly nfcm months, and are 
daiigcrous for cqacstrians to cross, during thc raios, wi~cn thcy arc most necded. 

Forest G I ~ S  Jungle.-Tllc cxtensivo forcsts nnd grass nlastes, are sourcos of grcat 
profit to tllc inhalitni~ts; they are i~~cxl~auetiblc souracs from mlrich thc cntirc building materials 
for thc llouscs arc obtnincd, nnd in thcm thc cattlc always find pasture. TI10 better description 
of forest trccs, such as Shl, c'c., on tho southcrn slopcs of thc hills, arc young, thc bcst timber 
having bocn cut down about twclvc ycars ago by botlics of Kncharccs from Durrung, sent up by g 

oontrnctor, who d-nutlod tho forests ovcr a lo r~g  strip of cou~ilry skirting the hills, of all the 
finest dl-trecs ; many logs may sLill bc sccn iu the junglc, Icft by the mcu, who fled on the 
nppcarancc of cholera, to which discnsc numbcrs succumbed. 

Hil!s.-Tho country about tho Ilills, is rich in mincmls and rare botanical-plants; it 
oftcn prcscnt~ the most, singnlar f:antnsics of nature, and is m~ltlly ron~autic; tlic peculiarly built 
huts of Lho Khasias, thiuly scattcrcd through thc lo~lcly vallcys, or h a n g i ~ ~ g  on tho brows of 



steep hills, alono told that it waa inhabited by man;  the few inhabitants encountered, were 
some of the least prepossessing of mouutaineer~, with irregular rough fcatures of the Ifalay. 
type, often cruelly marked with small-pox. The fair sex, whcn turned thirty, are perfect 
witchea in  appearance, aud even the youthful damsels anything but beautiful ; still the good 
nature of the men, their readiness to assist, and the cheerfulness with which they work, ren- 
der one always glad to meet them when surveying. 

Principal Places.-The positions of Roha and the Haut  to the south a t  Chapor-bfookh, 
situated at  the confluence of the Huria, Kullung, Demul, and Kopelee rivers, are most advan. 
tageous in a commercial point of view. The commerce is greater than we should be led to 
expect from their inland situation, but to them, the Kopelee and the Huria act as useful 
auxiliaries; for these streams bring down the cotton, seed-lnc, and rubber from the Naga-Hills, 
and the borders of Northern Cnchar, and entering the Demul and Kullung, which N n  into 
the Brahmapootra river, afford an uninterrupted transit for merchandize from Gowhatty to 
the hills, a distance of about ninety miles. Nokhla and Nowgong villages sitaated at  the south- 
western estremity of the District, (the first about half a mile north of the road, and the other 
immediately on it,) are visited by numbers of Khasias who do a very profitable trade in cotton 
and seed-lac. A market is held a t  Nokhla every Sunday. 

Health and Desea3e.-The whole country is periodically ravaged by cholera, ~ r n a l I - ~ ~ ~ ,  
fevers, dysentery, diarrhea. Cattle disease also appeared two years ago, and destroyed about 
n fourth of the cattle of the District. Wild animals in  a few instances, seem to have been 
affected by it  ; for tigers, buffaloes, and deer were found dead in the jungle, during the pre- 
valence of the disease. It is not a matter of surprise that the population of the country should 
be " in statu-quo J J  for there is no sanitation. The water used in the villages north of tho 
Demul river for drinking and culinary purposes, is of the worst description imaginable; the 
Kullung rivcr during the winter, becomes a filthy drain, as also the Sonai, being generally the 
receptacle of all the foul matter of the villages on the banks. I n  villagcs a t  a distance from 
streams, the water is  obtained from shallow holes dllg in low-land, and which has the appear- 
ante of thick soup, with a green scum floating on the top. I t  is a most nauseating and 
melancholy sight to see women and girls come down to these pools with bundles of filthy rags 
which they wash for hours, and then return to their huts with their vessels filled with an nccu- 
rnulation of liquid mud and faxes ; besides dirt of all descriptions abounds in cvery village : 
acc-ulatcd masses of decomposing vegetable matter, and the sweepings of pig-pens and cow 
sheds are to be  found in large heaps almost at the very doors of the huts, destroying hcalth and 
generating fevers. Putrefying carcasses of dead cattle lie about the fields closest to the vil- 
lages, lending their aid to abridge life. 

Trade.-The trade of the country is  chiefly monopolized by the " Kyns " or Marwareee, " 
numbers of whom are found a t  Roha and Chapor-Mookh, otl~crs are scattered over the 
country, each erecting a large substantial hut, (on the banks of a navigable rivcr,) as an entre- 
pOt for merchandise, where the produce of the country is stored during the winter months, 
ready to be despatched to Gowhatty and Goalpara as soon as the rains set in, and the rivers 
rise sllfficiently to admit of large hoats being brought up to  the " golahs. " The village 
people invariably rcceive advances either in money or grain, from the native merchants, for 
the produce of their fields. The interest charged is sixty-four and seventy-five per cent. 
The wants of the peoplc are few and easily supplied, the consumption of calicoes, printed cot- 
tons, and hard-ware, being very limited among the lover classes, who generally manufacture for 
themselves the few articles they require ; but as larger tracts come under cultivation, and with 
increase of population, their wants iucreaso, large quantities of " piccc-goods " will bc intro- 
duced into the country. With respect to the cotton and sillru of thc country, thcir superiority 
in durability is not so decided over those of British manufacture, as to compensate for the ad- 
vanced prices. The pcople will purchasc nothing except it is cheap. 



Populalion.-The population is chiefly composed of Assamese, ( Hindoos ) Laloonge, 

Kacharees, Mikirs, and Khasias, and is divided as per 
Aseamese Hincloos ... 88,014 

llitto Nnhomcden* ... 6,500 
LSIOOD~B, Kacharces, bc.. 21.348 margin. The number of Mahomedaus ia very small. - 

Total 05.832 The Assamcse who, as a rule, are addicted to opium. are - . . 
a poor race when compared to the flcsh-eating Ldoongs, 

&c., who are fine broad shouldered mcn, often exhibiting almost Herculean proportions. 

Descrktioa ofthe country surveyed i n  District Lucki~npoor, Season 1869-70, by Captain J. H. VIP. 
Osborne, Deputy Superintendent of Revenue Survey, 2nd Dlvisiolc, Lower Provirrces. 

General appearance.-The greater portion of the past season's work is covered with 
dense and almost impenetrablejungle, with small clearances Tor cultivation scattered about; 
i t  is very slightly undulating, but no hills or any elevations exceeding a few feet exist in any 
part of the season's work; in many places large tracts lie very low, these, during the rainy 
season, are under water, and are swamps during the first portion of the cold weather, and dry 
or nearly so for a short time, previous to the commencement of the raine. Numerous streams 
and water-courses, which, during the rains when they are full of water, form good water 
communication; 

Principal Pillages.-Not a single place has been met with during the season worthy 
of the narne of town ; and very few villages number more than 3 Tern score of inhabitents ; the 
two following are the largest :-Suddia, the most important of a11 the villages met with last 
field season, is the extreme eastern Military outpost. It is a t  this station that the Frontier 
tribes are annually assembled for iuterchange of presents, to receive their usual allowance of 
salt, &c. The village itself is of no great size, but nnmerous little settlements lie in its 
neighbourhood ; Seesec is the largest village in the weatern tract on the north of the Brahma- 
pootra. A few Rayas and Assamese make up its population. 

Riuers.-The tract of country now under review, is very well watered, all the streams 
of any size taking their rise in the mountains to the north. 

The Debong, a rivcr of no mean size, has an extremely rapid current, i t  is only naviga- 
ble for small boats owing to its numerous rapids. The fishing in this river below the rapids, is 
excellent; the fish ranging up to fortjy a s .  or more. The Sbub~~nslieree, wllich flows along 
portion of the western boundary of the village of Bordulunee, also takes its rise in the northern 
hills ; i t  is a largc river, but only navigable for small boats, on account of its rapids. Numerous 
other slreams of a very fair size are found, both on the north and soutb sides of the 
Brahmapootra. 

Boarls.-Rajqnrh Alee. Tllis is an ancient road at  the top of an enormous bund, wllich 
attains the height of forty feet, i t  is said to go r o ~ ~ n d  the wllole d~strict, but traces of it have 
only been found in threc places, to the north of the Bmhmapootra, though every effort was 

to follo,v i t  up. The Icgcnd regard i~~g  it is, that it  was built by one of the former Rajas 
owing to his son OII one occasion finding the ~vhole country under water when he wished to 
take a walk. 

Fairs.-A fair in hcld annually, about Pcbrnary, a t  Snddin, when the Frontier tribee 
assem),lc there, I,rinqinS. wit11 them mnsk-pods, skins, wax, and baml~oo and cane mats, to 
barter for snlt, bentlq, and iron-ware, cooking-pots, called " kuraies." This is the only fair 
within the limits of the country just enrveyed. The Abors were also asccmbled a t  the junction 
of tile D l l ~ o ~ ~ g ,  Dil~ong, ant1 13r:lhn1apootrn Riverq, when they rcccivcd their usual annual 
presents, notwithstanding the stigmaof t11c murder of ouc of the subordinates of this depart. 
merit was attached to them. 

Ca~~/onmenl.-The Cantonment of Suddia is garrisoned by a Detachment of the 42nd 
Assam Light Infantry, consisting of one Europcnn Officer, thrce Native Officers, and 160 Rank 
& File, An Assistant Engineer of thc Public Works ncpnrtment, was also stationed here until 
a recent date. I n  the vicinity of Cantonment is a Circuit house, which i~ reserved, I 
believe, for the use of the District Officials d e n  on tour. 



~o~tl~alion.-'l 'l~e popt~lation of the mouzahs surveyeil this year, includillg th:rt portion 
of main circuit No. 7 surveyed h s t  year, the stat.istic9 of \vbich are it~clitded wit11 those of  

the current season, is scanty in the extreme; the inhabitants of both sexes i~icloding cllildren, 
only numbering 17,8!1, which gives an average of 12.8 souls to  the square mile, or one 
individual to every fifty acres. Opillions, as to whetller the population is on the increase, are 
very diverse, some contendil~g such is the case, and others that it  is dying out ;  Iny opinion, 
judging from the number of cl~iltlren to be seen in the villages is, that if on the increase at 
all, i t  must be very slow, and that it will be several generations before Upper Assalr~, or a t  
least that  portion on wllicl~ I am now reporting, can I)e suficiently populated to bring 
greater portiol~ of the land, now covered with densc forest, uuder cultivnt,ion. 

Cl~stes.-As far as I have been able to discover, the followi~~g are the castes, &c., of the 
people inhabit,ir~g this portion of the District :- 

"dlrov~~es."-The most numerous are the Ahomes, who are descendants of the original 
conquerors of Assam, this sect forms the br~llc of the agricultural populntioll. 

"Brahmins."-Notnritl~standing the fact, that, the greater portio~, of the illlls~itants 
worship the various Hindoo deities, Brahmins are far from being a numerous class. TIley 
were, I believe, originally imported into Assam, by one of the former kings, and the date 
their advent may be assumed as that  of the introduction of I-Iindooism. 

Deorees."-The Deorees are another order of priesthood, the members of. tllis sect 
usually give to their Thacoor one-hel! of the offerings they receive from devotees, and in 
addition to  their priestly duties, whicl~ I presume produce insufEcient means for their several 
necessities, they fcllow the ~rofession of cultivators. 

Kolilas."-Prior to the introduction of the Brahmins, this class mere the spiritual 
?dvisers of the Arsatnese, they have since t,hat date, emhraced the tenets of the Hindoo reli- 
gion and still remain priests. 

( I  Donres."-This c l z s  forms a large portion of the population, and are said to have come 
originally from the west. They follow the profession of fishcrruen and boatmen, and as a. r ~ l l e  
live together in small colol~ies near the rivers, and allways on their journeys select an is"- 
lated spot Tor cooking their food. 

(I  Miriu."-This is nnotl~er class of boatmen, autl are s:id to be the slaves of the Abors, 
those now resitlil~g within British Territory are clescend;ltlts of a few \vl~o escaped from bondage 
prior to the date of  our obtaining possessiou of these provinces. They are extremely fond of' 
spirits and cigars. 

1IJforeahs."-Thc best workers in brass, in t l ~ i s  portion of the district, belong to thie 
caste, and I believe the trade is now almost entirely in their hands. 

~Kacfiarees."-Tl~is class obtain their livelihood by growing vegetables, ant1 burnin: 

charcoal. 

rlKhampli~."-The Kllamptis are iron-workers. and justly celebrated for the manu- 
facture of :r of lony knife called a dhow, carried by every body, and used for every 

purpose imagil~able, from felling trees to splitting cane. The rice grown by these people, is 
considered of an excellent q ~ ~ a l i l y .  

(1 KOse or Koch."-The members of this sect obtain tl~eir living by manufacturing lime 
from shells. 

r(Harees.JJ-When Assam wns under Native rule, the Jiarees are said to llave been 

divided into two classes, the first are reputed to have been Artillery men to the kings, nnd 
tile second, were sweepers. Their occupation seems to h:rvc changed vcry much since that 
time, for now they arc nearly :dl goldsmitl~s, their worli, a t  h u t  S U C ~  as I buve secn, is very 
inferior, and has a coarse unfinished appearallcc. 

'1 B~iaJ!J-T1le Uhias who are not a very numerous class, are cultivators. 

11 La~~tcnle."-Tl~cse, who arc found in and about thc village of Sccsec, on the north 

baskJ are also agriculturists. 



uMulromedan~."-A very fern only of these, live i n  t he  tract  just completed, they are 
usually c:lllccl Gurias by tlie Assamese, and are divided in to  four sects:-Sunis, Malikie, 
Urnbellis, and Sliafi3 o r  Sujas, tlie three first will s i t  t.ogether and eat, but  the Sujas are, I 
presumc, considered impure, for they are not allowed to eat  with the  rest, a ~ l d  made to  sit, a t  
some distance. 

Education.-This decidedly admits of very great  extension, a large proportion of the  
in l i :~bi ta~i ts  I~c ing  1111alde to rend or write tlieir own langn:lge. There is, 1 believe, a school a t  
S ~ ~ , l d i a ,  wl~crc  I1cny;~li is taught, ; a t  n i r ak  a priest te:~chcs tlie boys: t he  Khampt i  lallguage, 
and a t  Seeses tlle Uolncs arc said to  have imported s man from Jorehaut, t o  instruct their  
cliildrcn. 

Police Outposts.--Police Guards of from one to two Head Constables, and from eirht  t o  
sixteen Constables, :ire statioued zit t l ~ c  I'ollowiug ontposts :-Selim, Dikmug, Koondil, Doom- 
doom, Balijnn, Diplioo aud Dimoo, slid a guard is stationed :tt Suddia, coiisisting of one Sub- 
Inspector, oile Head Co~istable, and twelve Constables. W i t h  the  exceptiou of Suddia  a n d  
Doomdoom, thc  above guards are all on  the  frontier, some miles i n  the  vici~ii ty of each outpost 
being p:~trolled daily to guard against ally mar:~odiog excursiotis of the  tribes ou the  frontier. 

Soil and Crops.-Thc soil of this portion of Assam is without doubt most fruitful, but 
the  paticity of tlie popul;ttion, toget l~er  wit11 tlieir excessively i n d o l e ~ ~ t  habits, combine to  pre- 
vent t l ~ c  i ~ ~ c r e : x e  of collivatiou, \vllich the  coanlry is admirably ad:~l)ted for. The Assamesc, so 
long as they call earn suficient to  feed and clothe themselves, ant1 s tapi ly  themselves wi th  
opium, never troul~lc tl~cmselves about ally th ing further. The suil is divided into two good 
kiuds, namely ;-"bi'im, " or high land, on which sugar-cane, tobacco, '( ootd-dal, " and  
(' ; ~ h u - d l ~ a u  " are grown ; nnd " doh, " or rupeet, the name giveti t o  low-lying land, which 
produces tlie " lali-dliin, '' or transplanted rice, a u  inferior ltind of soil which coutains a 
large admixture of s a t~d ,  and is liltlc used for purposes of cultivatiol~. The staple productions 
are rice, of al i ich suEcient only fur 1101ne consumption is produced ; " muttee-kulai " or  
" cord-dill " b o t l ~ ,  species of pulse ; t he  cultivation of the  potatoe is also extensively carried 
on in t,hc vicinity ot' Suddia, where i t  thrives admirably, but t he  stock is either of an inferior 
kind, or else i t  is worn out, as t he  potatoes a:.e miserably small and have but  little flavour. 
Vegetables of all I;inds, i n c l u d i ~ ~ g  several species of edible-roots, such as  t he  s~reet-potatoe, and 
yarn, kc., indinn corli or maize, are also raised, and I'ruits, o I  which pine-apple, plactaitl (Gl)  
and jacli (Eullr(Z1) are the  most common, are grown lieor every village of long standing. 

Silk Culture.-The culture of sill< iu carried on in places where tlie " Soom " and oilier trees 
on \vhicli the  worms :Ire fed, abound. The, silk i s  u s ~ ~ a l l y  cnlled ~ l o o n g a ,  thongb, I believe, there 
are several varieties of worms wliich produce i t .  It is generally m:r~lufactured in to  dholie~, 
w:~shes well, and reputed to be almost unperis1i:tble. 

Forests.-Tl~c Forests cover by far the grcatest part  of the  area surveyed this year, and 
al*c, ill lllost places, ;llmost impciietrable owing to  the  tliiclrness of the undergrowtli, wliich, 
foKet,lier wit11 the  cnlle abounditil: in all the  low rich-lands ncar the  water-courses, form one 
t : ~ ~ l ~ l ~ d  m:~ss. The varictics of trces, shrubs, kc., are vcry great, and the  numerous orchidaci- 
OIJS pla~lts, found on most of the  trees a t  the comme~icement of tlie rains, whelk iu flower, a re  
b r n ~ l t i l ' ~ ~ l  beyond description. Of tlie trees found in these j~ungles may Le mentioned the  
lbllo\ving :-" Nalthr, " ' I  l'om&, " " Oorie,jam, " " Jamucl;, " " 1-Iingol.ee, " " Semul, " " Borg. 
acll, " A,inr, " Tcnga, " B:~mboos and Cnne. '( Nal~hr,  " " Nol~or  " or " Nugessur, " is  
all extremely slow tree, the  wootl of wl~icli is so hard tliat the local carpenters dislike 

i t ,  as tliey tlcclare tlmt i t  turns tllc edges of all t l~e i r  tools.-"YomL," t l ~ i s  is a dark red 
wootl, \\-ith a r:ltlier coarse, but most beautiful grain, somewhat resembliug Mahogany, it is 

to i t s  brittleness fitted onlv for malring doors, tables, &c., where i t  is not  necessary to cu t  
i t  :lcro5s the g-rain.- " Ooriejam," a 11ard wood, used for plunks and making boats.-" JLrnuck" 
a wood of hardness, which bears tlie c1iar:tcter of bcing imperisl~:ible under water. 

Go/d.-Gol(l cxists in the  sand of nearly :dl tho Assarnesc rivers in very minute particles, 
bllt t,hoee which flow from the  mountains to  the  north, c o ~ ~ t a i n ,  I believe, the  largest 

clllnntily of' valuable metal. Gold-\vashinfi, uscd to be exte~~sivcly  carried on iu former 
yc;lru, a l ~ d  if rcport,s are t o  be bclieved, the  r ight  to wash for gold, was farmed out by the  old 
liillgs for Its. 27,000 anuu.~lly, but this branclt of industry hae, I t,hink, nearly dicd out whicb 



may, perhaps, bo attributed to the great increase in the wages of laborere since tile introduc- 
tion of ten. 

Ui.~eases.-The most common disease, I know of amongst the inhabitants, is the Goitre, and 
affections of the eye are also very common. Fever very prevalent. 

Frontier Tribes.-On the northern and eastern frontiers of the tract l:~id down for 
survey lie the territories occupied by the Ahors, Bor-Abors, Mishmees, Bor- &fishmees, and 
Singphoos. The Abors who are found to the north, are an agricultural race, they receive 
annually presents, in order that  they should keep quiet on our frontier. A large numbcr were 
assembled in February last on the sand bank a t  the confluence of the Dil~ong, Dibong, and ~ ~ ~ h -  
mapootra Rivers, on whicli occasion I am informed, they made an attempt before the Deputy 
Commissioner and his police guard, to  carry off a Miri into slavery, and had i t  not been for the 
man's brother making a great noise, and the exertions of the police, the attempt might probably 
have been successful. Their dress is most fanciful, consisting of a bear-skin hat with a red 
plume, not unlike an artillery busby; the remainder of thcir clotlling, which is  scallty, is 
grotesque, being frequently made of skins ornamented with tufts of hair, teeth of animals, kc. 

Mi9hnaees.-The Mishmees who live in the hills to  the north and north-east, visited Suddin 
in the early part of February, when a Mala or Fair was held, as well as races and athletic sports ; 
their dress is mild and barbaric, being mostly made of the skins of animals killed in tho chase; 
their head dress is of many kinds and shapes, some being entirely made of cane and bamboo 
worked up together, and others of skins embellished with hair dyed various gaudy colors. 

The Singphoos.-These people who live on the eastern frontier, are very like the Assamese 
their neigbbours, in manners and customs. Their clothes are made of silk and cotton, somewhat 
similar to a Scotch plaid ; both the women end men smoke large quantities of tobacco, out of 
pipes, the bonls of which are made of stone, and the stems of wood and silver, the latter only 
being used by the wealthier classes. 

Domestic Animals.-Elephants, buff:bloes, COWS, ponies, goats, p i p ,  d~rcks, geese and 
fowls, are as  far as I am aware, the only domesticated animals. 

Wild Animals.-The Elephant takes precedence of all the animals in these jungles. 
Many of them I hear, are captured yearly by the Tippoolr Gohain, Mouzadhar of Oojan 
Nokhon Rhola. Tizers, leopards, deer, kc., are said to cxist in large narnlerj, but owing to 
the density of the Forest, it is extremely difficult to  ghoot them. Buffaloes are found wild all 
over the District. 

Copy dlet ler  No. 15, dated Barrackpore, 171h iVovember 1870 from Cnplnitt CY. J .  Steuarl, 
Deputy Superintendent of Revenue S~hrvy, 4th Diuision, Lower Provi,lces, lo My'or John 
Macdonald, Superintenrlenl of Revex~te Surrey, Lower Circle. 

111 your No. 20 of the 14th instant, you request me to report the cnrls~s of deIay in sub- 
mission of my Annual Report for this senson. 

2. I have tlle honor to  inform you that owing, mainly, to the protractetl period of oar 
last field season, the recess duties, viz., compilations of areas both in Hooghly ant1 C:~lcntta work, 
is still incomplete, also a considerable amount of mapping is still in hand. T!IC hfcllal regintry 
of Punchannogram is a very heavy twk, requiring colltinual compariso~l I)e[\vecn the former 
and present survey records. This comparison being rendered the more dificalt I,y the confusmn 
caused in the Ilegisters, by the insertion of adilfcrcnt series of numbers in the Depllty Col- 
lector's Ofice. The adjusting of these differences cannot be entrusted to Native Agency, ant1 is 
being effected by myself and Mr. Billon. 

3. These arew and registen are duc this month for the use of the Dnpntg Collector in 
his re-settlement, ant1 tbougll extra Nativc Agency has been employed, i t  will not, I fear, be 
quite out of hand before the 15th December. 

4. I n  District Hooghly Work, the preparations of the Statistical and Alpl~nbetical Indices 
are t l ~ ~ r ~ u ~ h l y  occupying the portion of the establishment allotted to this work, and I scarcely 
expect the mapping and areas of thie portion of our se.7sonJs work to  be reurly before the 15th 
December 1870. 



5. With the continual digtraction and demands upon my time made by actual snpervi- 
of current work, as well as field preparations, I have not had sufficient time a t  my dinpod 

for the completion in the careful way i t  needs, of a detailed report on the Punchannogram Snr- 
vey and Registry. 

6. It is a matter to me of deep regret that my season's work is not completed ae early as 
other divisions of the Survey, thereby preventing my complying with tlie requirl?ments of 
your ofice reanrding the Annual Report, but I hope that the special nature of the work I have 
been engaged on m y  secure e~emption from comparison with that of inp brother Oficere, and 
no endeavour8 will be bpared by me to get i t  sul)mit$d as early as possible. 

Erlracl from Annrcal Report on the operations of t i e  5th Division, Lower P~winces, Revenue Strrvey, 
by W. Laf~e, Esqirire, Season 1869-70. 

Orders-There remained but 709 square miles to complete the Survey of the Cooch-Behar 
State, and as no other District could be assigncd to this Party, when the field season wm ahout 

to  commellce, it  mas decided by the Superintendent of 
No, I, dated 4th October 1860. Revenue Surveys, Lower Circle, as per lettcr cited in the 

margin, that a reduced establishment sho~ild suffice. Accordingly, Mr. OIDonel, Deputy 
Superintendent took the Field, a t  the b s g i n n i n ~  of December Inst, with two Assistants and a 
Probationer; hut was, on the 20th January 1870, joined by Mr. David, 1st Class Assistant 
Revenue Surveyor. 

2. Number of Field Parties ernplqyed avo? duration of the field season.-The work was 
stnrted with eight Boand:~rg, and six Interior Parties, or f~?llrt,een in all, subsequently augmented to 
nineteen Parties. Operations mere closed a t  the end ot' May, or after nearly six montlls' duration. 

3. Instrummtaleqrripment and Camp-equipage.-The Instrumental equipment consisted 
of "Tlieodolites" by Tronqhton and Simms, in good order, of which the 7-inch ones were used 
for Main and Sub-circuit Survey, those of 44-inch diameter for ordinary boundary work. 
"Prismatic and Surveying Compasses, " and " Plane Tables "for Interior details, together with a 
good supply of Gunter's chains, &c. The Camp-equipage consisted of five hill tents and ten 
l~cars-phls. 

4. Sitltatirln of Tract.-The tract surveyed constitues the enstcrn portion of the Coach. 
Beliar Stale, and is situatcd between the parallels of North Latitude 25O 58' and 2 6 O  40' and 
tile meridians of East Longitude 8g0 20 'and 89O 55'. I t s  extreme Icngtli and breadth are about the 
name, 33 miles ; anrl i t  is bounded to tlie north by the new District of " Julpigoree; " to the east 
hy Distrlct Goalpara; to tlie south I)y District Rungpoor, and to the west by the portion of 
Couch-13ahar State surveyed during the preceding season. 

Exlent of work peflormed.-The gross area of tbe tract is 4,53,848.87 British acres- 
709.14 equare miles. 

5. Extent of boundaries surcleyed.-There were 1,6221 linear miles of boundary survey 
accomplished during thc season. 

6. Division ofcoun!,,y into Main Circuits.-Prior to eurvey, no fiscal divisions appear 
to have existed, but with file consent of tile Commissioner, t 'l~e I hree Milin Circuits of the 6eason, 
each forming a compact block, liave been transformcd int,o Piirgnnr~alis and Thnnnalis; Maill 
(:irciiit No. 4 bei~lg named Pergunnnh " L~cenllutla, " Mnin Circuit No. 5, Yergunnah 'I Coo& 
Behar " and Main Circuit No. 6, P e r p n n a h  " Toorangu~~ge " 

10. Old Stnliona ?f R~cngpore,/ound, and connccbed f~pon.-Several stations of the old 
Rtirvcy of Rungpoor of 1857-58 were found, and have beeu shown in red on the Circuit area 
Table No. 4 

11. AUerations in river courae since Mr. Pemberlon a r~rve~ed  it.-The  river^ forming the 
boundary betwecn Rungpoor and Cooch-Behnr hnve undergone more or less alterationsin their 
colirae in the lapse of twelve years, but it  was feasible, with the aid of the old maps, to 
establieh the criginal boundaries on the ground and ehew them on the maps of this season. 

12. C. T. Survey Btntiom.-Seven G. T. Survey Stationn, situated within, and 
adjoining the season's work, have been duly connected on, and the Tabla  entered in the 



Report exhibit the relative values and the differences between the G. T; and Reoenue 
Survey operations' results, by which it  will be remarked that the maximum and minimum 
per,mile are respeotively 6.43 and 2.33 feet, whilst the  average is 3.9.2 feet, and iuvariably 
the Revenue Survey is in defect, indicating that two much strain had been put upon our 
chain measurements by the mates, 

14. Total cost and alrcrage rates per square mile, and village.-The total mrt 
reakoned from 1st O c t J e r  1869 to 80th September 1870, amounts t:, Rupees 48,004-10-10, 
fhclusi~e of contingencies (or Rupees 39,025-2-1 for Establishment and 8,979-8-9 for 
Contingent charges.) This, over the nrea surveyed, would give an average rate of Rupees 

67-11-1 per square mile and of H-s. 72-11-9 per 
coobrsst *th precehng aen#on's rate. village c i rcu i~ .  Contrasted with the preceding season's 

rates, the mileage cost is Rs. 8-0-2, and per village Rs. 6-0- 11 in excess. This is to be 
for by the limited Field for operations and a smaller subordinate agency, whilst 

the Superior Officers cost as much as before. The expense has to be defrayed by the Coach- 
Behar State. 

15. Azimid/,a.-Dhurumpoor G. T. Station, from which the co-ordinate3 were 
eslculated for Couch-Uehar last season, was held as the origin, t l l rougho~~t  this seasonps 
work. Check Azimuths were taken a t  ten different points, a-9 exhibited on the Index 
map. * + * * * * * * * * * * *  

16. Ratio of Err9r.-In tlie main circuits, the average angular correction was 
1' to 1% angles, and 1 .52 l in l t s  per 100 Chains i n  the Latitude, and 0.68 lirlks per 
100 Chains in the Departure. Between the area of main circuits by Universal Theorem and 
hy contained villages it  is 0.213 of an acre per 100 acres in  main circuit No. 4 ;  0.314 in 
main circuit No. 5 ; and 0.090 in main circuit No. 6 ; the average for the whole being 
0.225 of an acre per 100 acres. I find that the ratio would have been still ernaller had the 
co-ordinates been reclconed from the 1st  statiou in each circuit series, instead of so distant 
a point as Dhurumpoor G .  T. Station. 

17. Cakrtlations, checkinn of areas.-The traverses, multiplications, and a11 other 
computations were do11c by two differeut parties and the village areas tested with tlie 
Planimeter before being passed. Every precaution was talcen to ensure correct work, Mr. 
O'Donel carefully exami~ied all computations effected, before rug arrival here to  relieve 
him ; and the multiplications and planimetering and offset values, since gone through, have 
been done with due care. 

18. Interior detail Survey.-The Intcrior Survey was minutely executed with the 
plane table, generally, and by compass and hoard plan in  a few cases. 

Pq~rta1, or Check Survey.-1 13  linear miles ot'purtal were executcd 11y Messrs. Lane 
and I3olvt, and Mr. O'Donel, who compared thcm, considered them as satisfactorily 
establishing the general accuracy of thc drtails. 

19. Tesling Chainc.-The chains wcre frequently tcsted with six feet standard 
rods. * * * * * 

20. Triplr-junction p1ntfortnc.-The demarcations having only just preceded the 
Sorvey there was no time to erect tlic triple-junction marks of masonry, hut the Settlement 
Ileputy (:ollector had crected prtcka-pillars over a part of the District, nnd was to  continue 
their erection as he advanccd with his Khusrah proceedings-meanwhile there was 8 

raised platform of earth erectcd over ench tri-junction point. 

21. Thakbusts.-The Thakbust was well in  advance of the Professional Survey. The 
Thakhust maps were all that could bc desired, having been accurately executed with 

Surveying Compasses, and plotted by scale by the Ameens, and their comparison with the 
Professional maps shewed how well they hnd been got up, Material differences were 
rectified by re-measurement. 

22. Detached villages of Rungpool. and Goakara situate in tAe reaaon's work.-Nineteefi 
villages and chuks, ~eparntely demarcated and surveyed, belonging t o  Pergunnahs Goibaree 
Yurub-bhag and Kazirhaut of District Rungpoor, are situated within main circuit 



NO. 4, and four of Pergunneh Ghoorlah District Gonlpats are witbin main circuit 
No. 6. 

23. Pillages of Cooch-Behar siluale in Rrngpoor District.-Sixteen rillages of the 
Coo&-Behar State situated within the Diatrict of Rungpoor and sumeyed by Mr. 
Pemberton in 1857-58, have been copied, and will be entered in the Collector's A t l a  
Volume, to  enable the Deputy Commissioner of Cooch-Behar to  obtain ready access to  thep.  

N. Main and Srb-Circuils set up by Beputy Superintendent.-All the main and .  
sub-circuits werc set up and provcd by Mr. O'Donel himself, as  well as all the villages d 
the largest main circuit of season, NO. 5. 

29. The Index map of the season's work has been prepared, as well as the Index map 
to sheets, in duplicate, to  be prefixed to the Atlas Volumes. 

30. There are thirty-four sheets worked up to the  margin, i n  duplicate, on a '  scale 
of twenty chains t o  an Inch. 

To sum up, the maps and records of the season in hand and well advanced, are as follow:- 

1 Map (in duplicate) of Cooch-Behar Scale 10 chains=l Inch. 

1 Index map of the Season's operations. 

1 Ditto. for Atlas Volume in duplicate. 

3 Main Circuit General maps in  duplicate. 

42 Atlas Sheets (in duplicate) to  be bound in one Volume with Index containing 
Statistical Registers. 

1 Volume Main Circuit area Tables, Connecting Circuit, and Triangles of connections 
011 (3. T. Stations and Computations of Azimuths. 

3 Volumes Sub-circuit and Village Traverses. 

1 Volume Boundary Board Plans. 

1 ,, Interior Board Plans and Purtals 

1 ,, Main Circuit Angle book and Azimuth observations. 

Boundary Field Books. 

I1 ,, Villnge Boundary Field Books. 

31. Tabular Statement D. exhibits the work of each Aesietant in  the Field and Office. 
All have worked well, especially Mr. David, who i s  an efficient, zealous, and exemplary 
Assistant, wllo hns been twenty-three years in  the Department doing good service. I should 
be exceedingly glad if hc could be promotcd to the next higher grade from the 1st January next. 

32. hiessrs. W. J. Lane and Bolst have also given eatisfaction by their diligence and 
attention to their duties. * * * * * * * + * * +  

33. The Sub-surveyors and Office Assistants attached to the Receer Office, have 
likcwisc affordetl satisfaction. 

Dracriplion of country arcrveyed l y  the 5t1 Division, Revenue Snrwey, Zower Provinces, during 
&a808 1869-70. 

The Tributary State of Cooch-Behar is about seventy miles in extreme length, east and west, 
and about thirty-eeven milcs in extreme breadth, nnd is situated between the parallels of North 
LatiLude QP-I%' and of East Longitude t8"-Hf and has an area of 1,303-13 square miles, after 
deducting such villages of Districts Rungpoor and Qoalpara 8s nre situated within its lonndarg, 
and adding sixteen of its villages lying within the District of Rungpoor. I t  ie bounded to the north 
and west by the new District of Julpigoree, to the wt by District Goalpara, and to the 
mouth by Difitrict Rungpoor, 
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2. It ie now divided into six thannahs and pergunnahs as per margin, of three 
were surveyed in 1868-69, and the remaining three during the . Y s k l i ~ a  e Matebhnnpn L ~ l b n ~ n r  

-,,it.,, 8dooh.~shsr, ~ d o r ~ ~ ~ ~ :  senson under report. 

3. The tract, surveyed in 1869-70, consists of a rich alluvial plain, intersected in all 
directions by rivers, nullahs and bheels. It lies to the east of the Rivers Toorea and Durlah 
and comprises the Pergunnahs of Coach-Behar, Deeullutta and Toofangunge. The wholo 
of i t  is highly cultivated nnd thickly sprinkled with villages and hamlets except to the nortll- 
east, where there is beavy grass-jungle abounding with tigers, leopards, bears, rhinoceroses, 
wild-hog, deer, kc, kc. 

4, Crops.-The chief crops are rice, of which there are two harvests, mustard-seed, sugar. 
cane, tobacco, jute, and wheat to a very limited extent, jute, rice 

&pork and tobacco form the staple export of the District. 

5. Towm.-There are no towns of any note except Conch-Behar, which is the residence of 
theTnrant Rajah, and the Head-Quarters of the Deputy Commissioner, and the Engineer of 
the District. It possesses a small bazar nnd has a Post Office and a Charitable Dispensary. 
tC Deenhutta" mas a t  one time n rlace of some note from being the Head-Quarters of the 
Commissioner of the Division, but now i t  is only the Sub-divisional Head-Quartere of a 
Deputy Magistrate. 

6. Ruinas-The Ruins of Komatopoor (once the  seat of the Rajah) were reported upon by 
Mr. OPDonel last gear. 

7. Hauls.-There are several Hauts or mnrlret places s~a t~ te red  througllnut the three 
pergunnahe, but the principal are "Kocha-Baree," "Poondeebaree," " Bukseegonge," "Dewan- 
baut," " Bulrampoor," " Cbo~vra," and " Toofangunge". The two first are m11c11 frequented by 
Bhooteas; who bring down bees-wax und cotton f'rom their Hills ant1 Terais, which they barter 
for salt, grain and other necessaries. A t  the third a considerable trade mas carried on in jute. 

8. Villages.-The villages are generally composed of a few huts scnltered here and there, 
with thick cllisters of bamboo hiding them from view, and occhsionally a few mango or jack 
trees, and n sprinkling of the betel-~alm standing by the huts. 

9. Roads.-The principal high roads, which are passable for wlleel carriage, are the 
following :-From Julpigorce, passing tl~rougll Coocll-Rehar and leading to " Dhoobl.ee" Ghat 
on the River Brahmapootra ; the Telegraph line to Assam runs alonq this road. From 
Rungpoor t o  Buxa in the Bl~ootan Doonrs, from Cooch-Behar to Falaliata, branclling off from 
the main line to Julpizoree a t  Rajar H:lut, and another which branches off from this at 
Poondeebaree Haut, and proceeds to the westward in the direction of Julpigoree. 

10. Rivers.-Tl~e Toorsa which enters a t  the north-west corner ef PerK~~nnnll Coocl~- 
Bchar and forms its western boundary till i t  advances about a couple of miles to the south or 
Barabhita G. T. Station, filrther down it changes its name into the " Dl~urla": -" ~ i n ~ e ~ m a r e e "  
to the west of Pergunnah Deenl~utta and which joins the Dhurla about Sa miles to tllc soutb- 
east of the G. T. Station Atarobanki. 

The "Kaljanee" which divides Pergunnal~ Cooch-Rchzr from Pergunnab Toofangungc, 
and a t  the southern extremity of the latter falls into the "Sunkos." 

The " Rydak" divides the cultivated from the juugle portion to tbe north-west of Toofan- 
gunge, and then changes its name into " Sunlios." 

The " Ouddadbur ') which for a short distance forms the boundary between the Dietri(:b 
of Goalpara and the Cooch-Behar State. 

All these rimre are navigable for boats, but the principal traffic is borne on the Knljnnee. 



CFY of letter No. 8, dated Seeisaugor, 6th April 1870, from A. E. Campbell, Eapwdre, Deputy 
commissioner of Seebeaugor, 20 lhe Asairtant Superinleftdent of Reverrue Brrveg, 2nd 0, 

Upper Assam, Revenue and Top~~graphical Survey. 

. I have the honor to forward you a list of hall Lalthiraj lands surveyed up to date, the 
areas of which do not agree with the areas in our Register. 

Apparently those lands have been surveyed according to possession and not according to 
the areas furnished from this office, I have, therefore, to request the favor of your informing 
me, when you will be able to  re-zdjust the areas of those holdings, to enable mc to issue the 
necessary orders to Mouzahdars and Lakhirajdaw. 

I have also to  request that the areas or half Lakhiraj lands to be surveyed this season, be 
only in  accordanse with the areas furnished from this oifrce. 

I also beg to submit a list of full Likhiraj lands being surveyed by youthis season, with a 
copy of the Special Commissioner's order in each case, showing whether the land within boun- 
daries, or a certain amount of land, was sanctiohed. 

. 
Copy of Letter No. 223, dated Calcutta, 11th Nocember 1870, from Major John Hacdonald, 

Oflciating Boundary Comr~zissioner, Bengal, to the Superintendent of Revenue Brrceys, 
Lower Circle. 

I have the honor to forward, for submissibn to His Honor the Lieutenant-Governor of 
Bengal, the following Annual Report, together with the acco~npanying statement of work 
performed ill my oficc in connection with my duties as Boundary Commissioner, for tbe past 
season, 1869-70. 

Orissa Division.-After commuuication with the judge of Cuttack, I hare settled the 
local jjllrisdiction~ of the several Moonsiffees (Civil Courts) in t l ~ i s  Division, assimilating their 
boundaries with those of tbe sub-divisions. The matter is now awaiting the final approval of 
the High court  end the Bengal Governme~~t. 

, - -Bl i~~ju&oor  Division.-Tho boundaries of the several Noonsifees (Civil) juri~dictions, in 
stricts Bteugulpoor and Monghyr, have been decided cn, after consultation with the Judge 

.i Bhaugulpoor. The new Moonsiffee limits havc been made to coincide with those of the 
sub-divisions. They have been sanctioned by Government and notified i n  thc Calcutta Qnzette 
of the 27th April 1870, page 991. For District Pnrneah, the Moonsiffee arrangements, proposed 
by me in May Inst, are still under the consideration of Governmcnt. 

Dacra Division.-The jurisdictiong of the 'I'hnunahs of District Dacca were settled in 
March 1870, after correspoudence with the Commissioner, Magistrate, and District Super- 
intendeut of Police. This settled Thanash arrangement has again been proposed to bepart& 
nltered, according to the Commissioner's letter No. 349, dated 27th. ultimo to Government. I n  
District Backergunge, the Tllannah boundaries have bcen adjusted. The boundary, between 
sub-division Moonsheegrlnge of District Dacca and sub-division Madarepoor of District Backer- 
gunge, awails the decision of Bengal Govcrt~meut. For District  mym men sing, a scl~erne of the 
proposed Moonsiffee jurisdictions has been sub~nitted to Government, suggesting an agsimi- 
lation of tlicir. limits with those of the already approved sub-divisions. Of District Splhet, a 
description of the sub-division and Thanunll boundaries, ds laid down on t l~ i s  OEce map, has 
been lat,ely gcnt to the Commissioner, on his request, with the view of enablin him to dispose 
of this long pending subject. , I n  his No. 3&4 B. of the 19th ultimo, he .q\bopea that tbe 
J,ooshai disturbances on the frontier are now over." With regrnrtl tto t l ~ e  District of Fareedpoor, 
I beq t,o state that thc map of thut I h t r i c t ,  which l~atl becn sent t o  the Commissioner, was 
returned to this OEce in Mag 1870, witllout any revision of tlre Thannal~ boundaries. But a 
re-adjustment of the Thannah boundaries having been confiidercd highly necessary in Pureedpoor, 
I fiubscrl~~ent.ly proposed eeveral changes in  tllc existing Thannal~ limits which appeared to be 
irreg~llar and inconvenient. Tllc changes hnve lately I~cen accepted hy the Commissioner and 
the locill oficrrs, and are now wailing the approval of the Inspector General of Policl~, L. P. 
I n  District Clacllar, allerations iu t l ~ e  Tl~annnh bonntla~.ies hnve been s ~ ~ ~ g e s t e d  by Mr. Edgar, 
f;lle I)epnt,y Comnrissioner of the DisLrict. Thcsc arc now Leing marked off on the a\-ailable 1 
mile to 1 -incl~ ma.ps in this Ofice. 



R ~ j d & e  Division.-Descriptive statements of Sub-divisional add Thannah bou~ldarie~ 
for Districts Rajshahee, Dinagepoor, Rungpoor, Maldah, Bograh ahd Pubnah, have been &. 
pared, and are now undergoing check in tllis Office. They will shortly be sent to the Corn. 
missioner, for the countersignature of that Officer and District Magistratw. 
Moorshedahscl, bile boundaries of the city Thannahs, which were undefined la$ year, In haven "i8tt 
been marlred on the map. Changes in the sub-divisional j~lrisdictinns in this District have b&n 
proposed. The subject is now under the consideration of the Commissionor. 

Butdwan Division.-A set of the published 1 mile to 1 inch maps of Districts Burdwan and 
Bancmrah, on which the Thnnnah boundaries have been marked by tbis Office, is now with 
the  Magistrates of tbc said Districts, with the view of enabling them to give me an expression 
of their opinion or1 the boundaries. I have not received from Government any order on the 
, ,@, d.ted lR68, rrom Chota-Nagpore Commissioner's proposal* to break up the 

the Commisaioner of Chotn-Nappore, to BancOOrah District; 
(bm k e t u y ,  Board of Revenue, L. P. 

The maps of Districts Beerbhoom and Midnapoor, which exhibit the Thannah bonndariee, 
are on the scale of 1. miles=l inch, and do not shew village limits. Printed maps, on the scale 
of l.mile=l-inch of these Districts are not available a t  the Surveyor General's Office. As soon 
as I receive a copy of the 1-mile maps of these two Districts, I will cause the Thannah limits to 
be indicated on the same for the final approval of the local Officers. The original survcy mapa 
an2 records of District Hoogl~ly were condemned as not trustwortby. No map of IIoogl~ly on 
the scale of 1 mile to the inch has yet beon published, and I am obliged to wait until the 
resurvey of tbis District is completed. 

Chitlogong Divbion.-The 1-mile-1-inch map of District Chittagong, which had been 
sent by tllis O6ce  to the Commissioner, was returned by him, in May last, with the Thannah 
boundaries indicated on it. The question of the proposed Moonsiffee jurisdictions for this 
District, ia now under the decision of Government. 

The Commissioner of Chittagong has informed' me, that great alterations have beell 
proposed, by the local Otlicers, in the boundaries of the Thannahs of Districts Tipperah and 
Noacolly. He will return the maps of these Districts, with information regarang the %I-' 

divisions and Moonsiffees and the Thannahs oomprised in each, as soon as he reic~i~es, 
-equired particulars from the Judges. 

Conduct o j  E~tnhld~lrntnt .-1 have reason to be satisfied with the Industry and attent 
of the Office, the IIoad Writer and Head Draftsman have bed? noticed in the covering let 
of this report, ' 

LISTS COllPILED AND EXAMINED. 

1. Detailed lists of 4,176 villnges of 11 Thannahs of District Monghyr, 5,507 villages b, 

18 Thannahs of District Purneah, and 4,299 villngc~ of 11 T~1annahe of District Bhnugulpoo?, 
have heen exarni~~ed, corrccted and sent to be printed at  the Alipoor Jai l  Press. 

2. Detailed lids of 897 villages of three llhannalla (viz., Baliapal, Baaoodebpaor and 
Dhamnugpr)  of Di t r i c t  Balasore, have been compiled, 

3. Detailed list8 of 386 villaqes of thrce Thannahs of Di~ t r ic t  Julpigoree have b c a  
examined, corrected and sent to the Deputy Commi~sioner of Julpigoree. 

4. Detniled hsts of 41 villages, transferred from the suburbs of Calcutta to Thnnnahr 
Durn-Durn and Tollygunge, have been coml~iled. 

5. De~criiitive etatementb of the boundary between Districte Furreedpoor and Backor. 
p g e ,  prepared aud submitted to the Government of Bengal. 

6. Amended +scripbior;s of tbe boun:iaries of Suh-Divisiors nnd Tllpnnahs of District 
' I 

Ralasore, have Ijepn preparccl ahd pnblished, after the forrn:~tion of the three Thanl~ahg, v i t  :- 
Bsliapel, ~ n s o o d c b ~ o b r  and Dhamnaggur. 

4 
1' ) MAPS PBEPARED. 
'1 4 : - Scale 1 Mile = 1 Inch. 
, . I *  

% A imp, shewing the boundnries of Thannahs Boda, Sunnaseekate and Fukeerguoge, 
~lvoree. for CBe Qishriet Fqperjntendcnt of Ptllicr, Jull ', 
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