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No. 180. 

Tak: SECR.ETARY TO ~~OVE1iNPI.IENl1 OF I N D I A ,  

H O M E  D E P A R T h l E N T .  

I have the honor to  suhmit for the inform:~tioa of the Government of India, the annual 
Operation Report on the Topographical S u r v c ~ s  of this Presidency For the past season ol' 
1867-65, drawn up by Captai t~ Al~n l~orner ie ,  Offg. Deputy Survcyor Gene~al ,  who has super- 
intended this branch of the Department for thc lattcr hnlf of the official ).car, o:. since the month 
of May last. 

2.  In collscqnellcc of mj- special depu ta t io~~  to England on dnty under the orders of Govern- 

m e ~ l t  No. 2103 of t l ~ c  %St11 April Iast, for the'purpose of arranging for the .transfer of the  
engraving of thc slicets of the Indian Atlas, from tltc hands of the Geogmpher a t  the Indin 

Oficc la my o\vn Office in India, Licut. Colonel Wallicr, Superintendent 
l'ida r)rspnlclr or the Sr- 
cretary St:ltr No. sn of t,hc Orest  Trigonometrical Surrcy, w a s  appointctl to officiate in n ~ y  
dotrd 10tIt 3lnrel~ I B G B .  

placc in addition to his own dutics, under the orders cited in the margin, 
Hnnw nrpt. Yn. 2197 d:tted 

20111 Apri l  1868. nrhil.~t the Supcrintcndcncc of the Topographical Sur\.eys \\,as entrusted to  

Captain I\lontgorncl~ic of thc Great Trigonon~ctrical Survey, mid thc charge of' my I-lend Quarter 
Offices st the P r c s i d c ~ ~ c ~ -  devolved on Coloncl Gastrcll and IInjor i\Incdonald, Depotics Surveyor 
General and Supcrint,cndents of thc Rcvcnnc Snr\.cys respectively, ns t l ~ c i r  tours of inspection 
permitted them to rc~nain in Calcutta. This a r m ~ ~ g e m c n t  lastcd f1.0111 thc 10th of May Iast to 
the 7th Janu:~ry, thc datc of my rc1ur11 to duty, ill c o ~ ~ f o r r n i l ~  wit11 tlrc ordcrs conveyed i n  the 

dcspntch of the Right  IIon'blc thc Secrctarj- of State for India, No. 102, dated the R4.th 
Novcmbcr 1868. 

3. The general rcsn113 of' the entire operations emhraccd by the scveral Exect~tive field Parties, 
in both t,he Topogmphical and R e v c ~ ~ u e  branchcs, are detailed in the following Stntcmeot :- 

Parties. Sq t~are  miles. I Cost,. R,otc 
per squ:lrc'mile. 

-- 

'J!opogmpliicnl Survcys, ... 

Upper l)ivision, 
Revcnue Survcys 

Lower Division, 

'rota1 arcs cxccuted, . . .  

Ditto i a  prcvioos season, . . . 

20,201 

10,297 

0,319 - 16,016 

86,817 

27,629 

7 

10  

7 
- 

'2 4, 

Diffcrcucc, 9,lYS 

-- 

Rs. 
3,61,,211 

5,211,677 

J,57,251 
- 8,Y4,,928 

12,49,139 

1Z,54,110 

I 

Rs. As. 
18  0 

53 4 

- 
3 3  1 4  

45  6 

- 
-4,971 -11  8 



4.. A \  tot,nl ;crea of 36,817 Yyuure 111i1cs II:IS 1>ec11 :~cc:o~nl~lisl~ctl a t  :III aggrcgatc cost oP 
11,49,139 Rs, or a t  the rate.of 33 Rs. 1.1. ;is. per sqnnrc mile. This contrnstcd with the out- 
turn of the prcvioos season, s l~ews that  a I:~rger arca 1)y 91% square miles has been surveyed 
nt n less total oublny, which rednces the mcan average ~nilcagc rate by Rs. 11-8. The rate of 
the  Topographicnl Surveys is Rs. 18 pcr sqn:lrc milc, for l l ~ e  onc inell scalc; and the rate of thc 
Revenue Surveys is Rs. 53-4, for the four i~ lch  scalc. 

-5 .  These results m:cy be said to be higlily satisfactory and encouraging, ant1 loo l t i~~g  to the 
dctailed reports of the I)cpntics Surveyor Gcneral, colnnientillg on the progressive improved stylc 
of the  Alaps and Topogml~l~ical delineation of thc country, I am of o p i n i o ~ ~  that  the labors of 
Delxwtnient, both z\dniinistrativc and ICxccntivc, arc eminently nrorthy of thc f;lvorable recog- 
11itio11 of the Gover~~nicnt .  

6 .  A1111escd to t l ~ c  report on the Topograpl~ical Snrveys, will b r  fotuncl detailcd Statements: 
of the \vorking of the several hranchcs of t11c IIcad Qllarter Offices, by the Officers who 
respectively held charge of the snnic, s l ~ c \ ~ i n g  t l ~ c  nnturc antl extent of thc m:~pping and 
publication of the rrsults of the vast a~notunt of Gcogmpl~ical matcrisls rcudcrcd dnring the 
se;lson, by the coml>incd efforts of the 2 b E s e c ~ ~ t i v e  Parties cniployed. 

7. Printed rcports on the operations of the Great Trigonometricnl Survey and R e v e ~ ~ n e  
S n r v ~ y r ,  l ~ a v c  alrcndy been su1)mitted by thc Soperinte~~deuts  of thosc Lra~lches respectively, a1111 
afford full tlctails as to the loc:~litics in wlricl~ progress h :~s  I)een matle, and as regards the p.irti- 
cul:~r results in each District or Proviocc. I have to solicit tha t  all thcsc rcports wl~ich co~nbi~ lc  
till1 inform:~tinn on the vnrious operations of the Survey Dcpnrtment, m:~y bc trnnsnlitlcd to  the 
Geogr:~phic:~l Department of thc Indin Ofice. 

8 .  I 1vo111il dmw attention to the enormous increase of husiness, rletailcd in the enclosed 
rel>orts of t l ~ c  Photographic and Litl~ographic 1)ranchcs of my EIead Qnartcr Olficc, from whic l~  
i t  appears that  no lcss than G.30 original I:~rgc n1:ninscript maps, wcre reprodnccd and 92,596 
copies or impressions taken from tlicm during the past year. All thcsc maps mere of an im- 

portant chnmcter. The very nsefi~l and rapid prorcss of C;~rl)on Tmnsfcr Printiug on zinc, from 
Photographic Nrgat.ives, has matcri:illy incrcnsed, and I)ccn most succcssfi~lly applied through 
the able and energetic escrtionq of Captain Mclvillc, the Officer in charge of tha t  Bmnch, under 
various difliculties of climate nnd want of proper arconimotlation antl means, for conducting s u c l ~  

pec~~l in r  alld t rying work, ~ v l ~ i c l ~  need not 1)c e ~ ~ l a r y c d  upon in this pl:~ce. 

!I. Tl~eee results together wiCh what is  shew^^ in the Deputy Surveyor (+eneral's return as to 
tllc bnsincss transacted in t l ~ c  Compiling n11d D r a w i ~ ~ g  Branch under the immediate able Supcrin- 
tendencc of 3Ir. Jamcs, Assistant Surveyor, combined wit11 thc t ra~~snct ions for thc issrle and 

of maps to t,he public and otfici:ds, alld the money value fnr thc samc, may give some idea of 

the  out t t i r~l  of the sul~ervising olfice, and the constant expansion of its manifoltl dutics, ~ v h i c l ~  arc 
now still fllrtller most seriously alfictetl, by t,hc immcnse dcmands and wants of thc I r r i g a t i o ~ ~  
Depnrtnlcnt, ~ ~ \ l i c l l  will rcrlnirc corrcspontling entension of ollr nlcann and appliances in the 

Admiuistmtive branch o f  my Department. 

10 111 :1(1tliti011 to  tllc ~ : I ~ ~ U I I S  d ~ ~ t i t - s  d ~ v ~ ) l v i ~ ~ : , '  1111 1 1 1 ~  Oilicc, ;IS l~ rcv io~~s ly  dcsi.ril~cd ill t11~: 

nllllrlnl rl,rorts, :I new 11r:unclr II:~.: I I ~ I \ Y  11cc11 a~ldcd Tor ('nlq~cr Plntc E~lgrnving,  ant1 thc 1i11al 
I , l l~ l~~c ; l t i , , l l  ,)[ the alll.i.( 1 4  tlw .\tl:~s of  Inclia, : I I ; ~  o l l ~ r r  Lw~~crnl maps I~ i t l~c r to  cxrc~~tc t l  i l l  

Ellglalltl, II? t l ~ c  ( ; ~ o ~ r a ~ ~ l ~ c r  to ~ I I C  P c ~ r e t : ~ r y  of St :~tc ,  ant1 t l ~ i s  t111ty has now I)ccn con~~ncnccrl 
bv tile stalf I.:umpc;i~~ artist-., six ill n11111l1er wit11 one Plate P r i ~ ~ t r r ,  n l~nn i  1 havc hron#l~t oat  tn 
f,,rln tllr nllclena nf nn ~ v t : ~ l ~ l i z l ~ n ~ c ~ ~ t  for that  purpllar, and to tcnch natives in the art nf Copper 
platc ct,.hing alItl cnpq\-ing. \vhic*!~ h m  hceu so little k~~nn-11 or pmctiecd in this c o ~ ~ n l ~ y .  AII 

ilnnctos no\\- I I ~  g i \ - c ~ ~  to this i11111ortnnt ol)ject, of I>ringing out thc engravcd s l ~ e c t ~  of thr  
/. I l l l~ l : r~~  ;\tla5, alltl rc~~tlcr inf i  t l ~ c  kwngrol~l~ical matcrinls of thc great national survcy of Indi:~, 

el,~cdil!- nv:lil:ll~le, n-llicl~ 1 tnlst will hc \-cr?- Ilencficial to thc p~~l r l i c  ~ c r \ i c c  in thiq c n ~ ~ n l r y ,  :I- 

t,, tllo nllnwmrl+ r n ~ ~ ~ ~ i r c ~  fill' ~ o c l  nlap.; i l l  xlll'op('. 



11. 'Pl~c JS11~lnvi11g I ) c p : ~ r t n ~ c ~ ~ l ,  II:IS Iwen ;~ccom~nrltl:~tc(I i , ~  n ~ y  cllicbf oliit.~., 1)). t111: rc'movnl 

No, 'Jlz d:,lr,l 
oC tlic l t cv (~nuc  IJI.;IIIC~I to nnothcr I I ~ I I . ; ~ ~  :IS :u~tl~orisctl  11.v C;ovcrnmc111, I ~ u t  

Srptc~ubrr. I I ; ~ .  t l ~ c  :<encr;~l q ~ ~ c s t i o n  of offirc :~ccomrno(l:~tion : I I I ~  t h r  ~rcvuli:cr r c ( l ~ ~ i r c n ~ e ~ ~ l n  
of t he  Pl~otogl:~plric :~nd Pr int iny I>el>nrtnients mnst 11rgenlly prcsrrx l i ~ r  sonlo s : ~ I i s l ' : ~ ~ t o ~ : ~  so111- 
tion, ant1 tllc r l t lcs t io~~,  ~ v l ~ i c h  p rcxe~~ t s  ninny t l i l l i c~~ l l i~ :~ ,  is 1~ci11g tlc:~ll, \v i l l~  in comrn~~n i r :~ l ion  nr i l l~  
thc  special Oficcr of the llnl,lic JVorl.;s I )c l rar tmc~~t ,  :cppointcd C)r t l ~ : ~ t  l ) ~ l r ~ o s c ,  :IS dircctctl I I ~  
tllc Govcrnnlcnt. 

1 'L'l~c 11c1v : ~ r r : l ~ ~ g e n ~ c n t s  llroposctl by n ~ ~ s o l f  n l~i la t ,  ill E n g l n ~ ~ t l ,  : ~ n d  clircctcd ill tllc tlcs- 

p:~tch of the  S~cret i t ry  of Sta t r ,  bcli)rc q ~ ~ o t c t l ,  t o  ba c:~rric:l old, fiw tl1c1 ~)ro.i(v:ntion (11' t l ~ c  .\llns of' 
India  here, :und tbr Lhc constilution of a. pwpcr 1)cl)artnic-nt a1 the  India  Oflice, for t l ~ c  t r : ~ n r a ( . t i t ~ ~ ~  
of all gcojir:ll)I~irnl business, :~ncl the  ncedfi~l c s t c ~ ~ a i n n  of' f:~cilitics f;~r t he  s;~lc ot' n ~ : ~ p s  ill I':nx- 
land, will 110 doubt lcatl to a more s:l(isL~ctory sys t cn~  ~ ~ I : I I I  t l ~ : ~ t  \\'l1ic11 has I~illlcrto prc\r:lil(ql, ant[ 
n o t l ~ i ~ ~ g   ill be want ing on the  p:1r1 of this I)cp:~rlmcnt to co-o1)cr:ctc in l l ~ c  fr~llest dl'grec to 
this elfcct. It appears to m e  I~ igh ly  dcr;ir:~ble t l ~ : ~ t  some OIR(.cr of' this D ( s l ) : ~ r t n ~ c ~ ~ t  w l ~ o  nl:ly ljt: 
well accl~~ainted \\,it11 the  t111tics of the  :~tlminist~.:~tivc LI.:III~~ICS, or \vorltin;; ol' t l ~ c  dibt:~ils of l hc  
I-Ic:l(l Quarter OfKccs,in this conntry, s l ~ o ~ ~ l i l  IIC ocac:~siol~ally cmplo).cd in tl~c. gcoglnl~l~ical  OI1ic.c 
a t  the Indin Oflice, \ \~h r rc  his :~ssiatancc and li~lowledjie of t11c cxtrnnivc npcr:~tions ,yoiltg 011 ill 
Intlin, may provc I ~ i g l ~ l y  I~cnctirinl. 

13. A new cdiliou of t l ~ c  r:~tnloguc of :~vnil:~l)lc ~)r~l) l i s l~ct l  ICnRr:~\.c(l, I ~ i t l ~ o ~ ~ ~ : ~ ~ l ~ ~ t l  :lllcl 
PI1otozinco~r:1~~11~~1 ;\1:11)s, wit11 n revised Index n1:q) ol' t he  s l~ccls  nF t l ~ c  111di:ln Btlas, is lI,,\\. 

in t,he Prcss, :~ntl will I)c i e s~~c t l  im~i~ct l ia tc ly ,  ant1 t r n ~ ~ s m i t t c d  to  EnKl:untl for t!lc i ~ ~ l ; ) r n ~ : ~ t i o ~ ~  ~ f '  

t l ~ c  I-Ion~c :\rct.I~oritics, wit11 n l~ rop r r  supply of Lhc 111:1ps, wit11 tllc view of' I l~c . i l i t :~ t i~~j i  tlle ?;:IIc oL. 
t he  111al)sof the  Survc~y of In t l i :~  in  th:~t.  coulllry, as contempl:~tc~(l i n  t l ~ e  Sccrct :~~.y  of St:1tcJs 
Despntcll :~bove cluotetl. 

J I ~ a v c  thc  I I ~ I I I ~  tn I)c, 

Si r ,  





To 

TIIE SURVEYOR GENERAL OF INDIA. 

SIR, 
I have the honor to forward hercwith a rcport on thc opcration~ 

of the Topographical Su~vcys, of which I toolc over charge on your deputation 

to England on duty on thc 10th Nay last. 

I havc the honor to be, 

SIR, 

Your most obcdient Servant, 

T. G.  RlONTGOllERIE, Captain, R. E. 

Offg. Dcl~y. Szw.ucyo~ Ge~zl .  ancl Szqdt., Topl. Sza*veys. 





GENERAL REPORT 

BENGAL PRESIDENCY, 
FOP 

SEASON 1867-68. 

Dated Calcutta, 15th January 1869. 

I n  the Topographical Survey Department, there are a t  present seven complete parties, four 
of which are cmployed for the most part iu British Districts, aud thrce iu Native States. 

The work of the Topographical Surveys may be said to bc entirely confined to the more 
uucivilized parts of India, to great tracts of which there have hitherto been but  poor apologies 
for maps, or no maps a t  all. Sevcral of the Surveys might ill fact be called organized 
csploring parties, as their duties take them illto unknown places, nvllich have never been visited 
by Eoropeans, and their results would be accepted as esploratiou, if i t  were not that  they 
were carried on within the bounds of British India. 

The country under survey embraces every variety of  ground from the arid, sandy tracts 
of Bicltaneer, where tlicre is hardly auy miu, to the mountains of the Cossyah and Jaintiah 
Hills, which are deluged with a rain-fall of more than 600 inchcs per annum. 

The variety of a r ra~~gcments  tha t  are required for such diversified mork can easily be 
imagined; in the more northerly parts camels are used for carriage, in others bullocks 
and elephants, wl~ile in the Cossyah Ilills, coolies are alone capable of moviug about the  
mountine.  

Every districl under Survey is more or less mount.unous with a very large proportion of 
dense j u ~ ~ g l e ,  and the Native Establishments have to trlte all sorts of precautions a g a ~ n s t  
tlgrrs, which iu some parts are so exceed~ngly numelous as to make all travelling on foot 
daugerous for solitary men. I n  the Central Provinres, the Surveyor came across a tract 
whlch had been u t t e ~ l y  devastated by a slnglc tigress, wl~ich was estimated to have killed 
upwards of 50 peoplc, and was 1;nown to have drivci~ the i111lal)itants away from 13 villages. 
This scourge mas ultimately removed by Major Priestley, who very kindly accompauied the 
Surveyor and shot it. 

I n  the Cossyah Hills, the tigers roam about a t  great altitudes and are so bold tha t  the 
party lost two men by them, one licing carried off in the night, the brute actually 1,realting 
t l~rongh the ~ i d c  of thc hut  in \vhich he had taken shelter, while the other was carried off i n  
mid-day on thc line of march. 

Tlle peculiar method of survey which the Topogrnpl~ical Department follotvs is more 
c.spccially adapted for thesc mild and rugged p o ~ t i o l ~ s  ol' India. IVith thc tl~eodolite and 
III:IUC tal)le, it  progresses with an accuracy and mpid~ly  with which no otller system of 
Survey ran in such grouud compelc. 

The systcm is rnorcovcr admir:ibly suited for the survcy of Nalivc Statcs, for being 
1,arrird on wit,hout the aid of i cl~ain, its operations excite but little jealousy among the Nntive 
ofiicinls, who arc apt t o  associate the chain with inquiries as to revcllue, the yield of fields, 



kc.1 kc.  The plane table on the other hand being looked upon as a matter of curiosity in 
no way lilcely to interfere with thcm. 

Maps of these unexamined and little known portions of India are consequently 
being produced in numbers, and by the aid of the Photozincographic Department, are being 
rapidly published and made available for general purposes. 

The services of the Topographical Parties are also made available for the survey of large 
Cities, Cantonments, Forts, &c., and large scale plans of Gwalior, Agra, Nagode, Deoli, Ulwar, 
kc., have already been completed. 

The following table shows the progress and cost of the work of each party :- 

From this i t  appears that  there has been a total out-turn of Topographical materials for 
the Maps of 20,201 square miles,'14,332 square milcs of Triangulation with 504 determinations of 
heights. This work mas done a t  a total cost of Rs. 3,64,211. This shows an increase of 5,571 
square miles in Topography, a decrease of 10,833 square miles in Triangulation, and a decrease 
in the cost of about Rs. 25,781. 

Denignntion or Survey. 

NO. 1, Q w ~ l i o r  and Ccn. 
tral Indin Sancy  .,, 

No. 2 Ccotrnl Plorinecs 
8u;sey ... ... 

No. 3. Ccntrd ~ros inccs  
and Vizapopotsm 
*llcoc~ S ~ ~ O Y  ... 

No. 4 Chaia Nagpore Di- 
vision Suwoy ... 

No. 5. h w a h  nnd Duo- 
dleklllnd Survey ... 

No. 8. Conqnh and Car- 
r o w  Uills 8 w c y  ... 

No. 7, Ra jpootsasSur~c~ 

Taking t,he Topography to represent tbe amount of finished survey, the cost per s q y r e  
mile is about Rs. 18, but  as an equal amount of triangulation mas not completed during the 
season, and it. mould probal~l:~ have talicn Rs. 3.5,214 to complete the 6,869 square miles by 
which i t  falls short, i t  mill be fairer to assame that  the cost of a finished square mile of 
survey with its triangulation and topography was nearly Rs. 20. 

The increase in topography is due partly to one survey having done no triangulation, but 
chicfly to thc natural progress due to the increased experience of each party. 

Tlle dccrcase in triangulation r a s  intentional, as the parties have all sufficient, ready for 
the topograpl~y of the ensuing season. 

The decrease in cost is general, I)nt thc cause isnot  w r y  apparent, though a small portion 
of i t  is due to better management in No. G Pert,y, and to the reduction of the scale on which 
3 r d ~  of its work mas turned out. Part, of the Topojiraphy of No. 6 Pnrty baving been done on 
the 1 inch to a mile scalc, and part on the 4 inch to the mile scalc, it mas impossible to assign 
the respective cost on the different scales. 

Bnt  o n ~ i t t i r ~ ~  the rcst~lts or  No. G Part!-, it  would appear that the cost of the Topographi- 
CAI Survcys on the scale of one inch to t l ~ c  mile does not excecd Ns. 201 per square mile. 

Runinan 

Hills cove.;: -ith Sun. 
gle. 

Dltto ditto dilto. 

Hills with dense jungle. 
very mnlarious. 

Hills and plnknu COY- 
orcd with jangle. 

Mo~Lly hills ond jun lo 
with mrnc R m t  euftiti- 
vnted country. 

Moontnioaos r o q  dim- 
colt owing' to denno 
juoglo. 

Pnrt desert rcmnindcr 
low hills lorcrod with 
jnoglc nnd Rome culli- 
vntcd plsine. 

- ~ 

19 ( W 

3,832 

2.131 

1.627 

2,888 

2.273 

3,073 

3,800 

- 

' From work ol prcvious scneons. 

Y 

Nil 

3.W 

1.W 

1,650 

400 

6,374 

3.W 

- 
18,033 . 

, ... 

61 

50 

28 

26 

86 

44 

-- 
h 7 5 8  

... 

219 

62 

12.1 

5 

121 

222 

- 
3,61,211 

... 

I4 

28 

13 

6 

30 

10 

- 

... 

149 

40 

71 

43 

90 

102 

- 

... 

20.2 

32.0 

20'0 

0'3 

U1.0 

34'3 

- 

3,680 

898 

1.401 

2,808 

{ ;,::: 

{ l,::? 

{ 3,ii:* -- 

--- 
{ 2:;: 

662 

1.510 

2,808 

92:';: 

] 2890 

- 

) @,366 

43,607 

67,770 

60,306 

} 64,210 

03,008 

] 40,700 

-- 



With reference to thc proportion of heights to the area triangulated, i t  must beobserved 
that the ordcrs ns to incrcasiug the number of heights did not reach the Officers in charge i n  
time, t o  apply i t  during the season u~idcr  review. The average proportion of hcights to area 
is one to evcry 28 square miles as comparcd with one to every 31 sqnare miles last season. 
The proportion of 1 in 28 will Ijc improved during the nest  field scason by the determination 
of some more hcights in the ground already triangulated, but as the number of points fixed is 
on nu average only 1 in every 19 square miles, the proporlion of heights cannot be more than 
the said 1 in 19 without entailing an estra cost, which i t  is not now advisable to incur. 

During the cusuing field season, the proportion of heights to area iu the new triangulation 
mill be brought up as ncar to tha t  ordered viz : 1 iu every 10 square miles, as the nature of 
tllc various countries under survey will permit, but in many parts thc dense jnngle and other 
obstacles \\,ill prevcut its accomplishmcut, in such places a useful approximation to the differ- 
ences of level may be obtaiucd by the use of the aneroid barometer and observations of 
the boiling point where the differences of heights are considerable. 

The follon,ing Table shows the results of the Triangulation, i t  has been generally of a 
good quality though there is still room for ilnprovemenf in that  of No. 5 and NO. 6 Parties :- 

I N  SECONDS. 1.h0 MILE. 

Thc topogmphy lias for the most part l~een cnref~illy supervised and has satisfactorily 
stood the checlis and tests which llave been applied to it. 

Dnsrcs~rroas OP Pbnm. 

No. 1 Party, Gsvnlior nnd Qolrnl Indin 
Surre) ... 

. . . . . .  ... ... 1'68 8'0 30  6'4 

. . . . . . . .  111 . . . . . . . . . . . . . . . . . . . . .  

... . . . . . . . . .  I 2  214 ... 0 . 6-0 7'0 ... 

... ... 1'4 18'0 16'8 

. . . . . .  ... 11 81 ... 207 2'23 37'4 4'5 10'7 ... 42'0 

No. 7 Pnrty, nnjpootutn surrey 

-. -- I 

I n  No. 2 Party, the Officcr in charge has devoted too m u c l ~  of his time to purely trigonome- 
trical worlr, a larger amount of illspection and cx:imination on his part mould have prevented 
Mr. Smith from doing so much bad work, and Native Surveyor Bnparao would have had his 
errors pointcd out in time to correct them before the close of tlie field season. 

Scveral of tlic members of No. 5 Party being still but partially tvained, the Officer in 
charge should devote as much time as he can possibly spare to examining their work. 

R s u ~ n n a .  

No return. 

Tllc folloming Table shows the number of Trigonometrical points aud the plane table 
stations uscd in cach Survey :- 

nan*nrs.  

1 ,  Far tllc I inrh acsle, 
66 pur sq. mila. 

NAN6 OF PARTY. 

No. 1 Ga,~~l ior  nnrl Ccntrnl Illdin Sllrvcy ... ... 
2 C'u~ttrnl I'rovinccs S l l rvry  .. ... ... ... 
3 C~. l~t~ .nl  l'ro~~inrca nnd Virngnpntnm Agency Survey .. ... 

,. 4 Chot:~ Nn~.pnr? I)irisin~l Sluvcy .., ... 
,. 6 Rewfi~li n t ~ t l  U n n ( l c l k ~ ~ ~ ~ d  Sor\rey ... ... ... .. 6 h a ~ g l l l r  n11.1 (J:~l.n,w Elills Survey ... 
,. 7 Rnjl~ootnun Survey ... ... ... 

- - - 

No o t  svunrc m i l ~ ~  Nn n t  lllnnc tnl,l(, 
10 C ~ C I I  rri~onural* Ilxinc* in c sr l~  

t i 1  i t  1 equaro rnilc. 

... 
14 
29 
13 
5 

36 
16 

4.6 
2.6 ' 

6.9 
7-0 
6.1 
4;' 
3'3 



The general out-turn of maps by the Department has been capital. From the talde on 
Page 4 i t  mill be sccu that  miLh the exception of Nos, 2 and 6, the partics have goncrally com- 
pleted the maps of as large an area as they survcyed daring the field season. The amouut 
completed by No. 2 Party is particularly small, but  portions of various other sheets were done 
dur l lg  the recess, which mill add to the out-turn of next season. 

Had Nos. 2 and 6 been able to do their full share, the mapping wonld have kept pace 
with the surveying as far as the staudard sheets are concerned. 

W i t h  the exaggerated sheets for reduction to  the 3 inch scale, great progress nas  made, 
and there is every hope that  all arrears mill be cleared off in one or two seasons more. 

The standard maps of No. 1 Party are very good. The hill shading of those of NO. 2 
has improved, and is leas stiff than formerly, the printing has also improved. The maps of 
No. 3 contiuue to show improvement both in  hill shading and The contour line8 
of the shading are rather too close in some parts, and the features, spurs kc., should be show11 
more distinctly. 

The maps of No. 4 are still somemhat stiff, and require more finish generally. Those of 
NO. 5 are good m t l  the hill shading is improved. The hill shading of No. 6 is capital, though 
the small 4 inch sheets hardly admit of sufficient room for s tudjiug the vmiation in the  grouud. 

The maps of No. 7 have been mcll turned out, but  having bnt  little more than sand duncs 
to delineate, there has been no opportunity for Lhe display of the drawing powers of this party. 

The style of the esaggerated maps shows progress, but the contour lines of all of them are 
still too close and generally too fine to stand reduction to a scale one-fourth smaller. The 
printing is a, little too small, both words and figures require, as a general rule, to be carefully 
written. 

The general progress of the Topographical Parties has becn escclleut. 

The physical difficulties OF the country have been surmonnted, aud those arising from 
the inexperience of untrained hands have been successfi~lly met iu most cases. 

The general results of the season are alike highly creditable to the professioual ability 
aud to the zeal of the Sa~vcyors, who have been employcd on this arduous dnty. 

Progressing a t  the rate of 20,000 square miles per annum, the Topogmphical Department 
bids fair to open out all thc mild parts of India, and before very many years are over, maps 
of every portion mill be availal,le. 

These maps are much required and will be of great aid in all schemes for improvement 
which for waut of them have hitherto been all bnt impossible. They will suffice in fact for all 

practical purposes for very many years to come, until advancing civilization and the incrcased 
value of laud demand maps on  a still larger scale. Aleantime they are malting a most valuable 
coutril)utiou to the geography of India. 

EXECUTIVE SURVEYS, . 
NO. 1.-TOPOGRAPHICAL PrLRTY. 

G a . \ ~ . ~ o n  rLVD CENTRAL INDIA SURVEY. 

No. 1 Party uudcr Licutenar~t C. Strahan mas employcd iu  surveying portions of 
Jeyporc and Ulwar. 

Thc triangulation heing far in advance of the Topogm~~hical~molk,  no fartllcr cstcnsiol~ 
was retl,iircd. Two 1,icccs of minor tri:ungnlation wcre csecntcd, oiz., those for thc large scale 

of .4gm and Ulwar, with this exception the whole strcngth of the pnrty was devotcil to 
the Topogral~hicd work. The arca lnappcd consequently shows au incrcase on the prcvioug 



season. The tonutry over which the survey work estc~~tlud was for 1I~e Innst part very billy ; 
thc centrc of ~ l k a r  more especially so, the hills rising to from 800 to 1,000 fcct ahove the 
plain a t  its foot. Tlie hills are vel;y rocky and mostly covcrcd with junglc, in some parts they 
are so precipitous that hardly anything hut men can cross them. There are large vallej'q 
betwcen thc llills, and good crops of wheat and barley mere scen on the more level portions. 

The l i ty  of Ulnar  is irrigated by two cauals, and several minor channels mere seen in the 
district. 

The Siliser Lake feeds the Ulwar canals, and the.minor channels are taken from the 
strcams which intersect most of the valleys. The lake is an artificial one, formcd hy a masonry 
dam, cnnied across 3 narrow of a valley; i t  appears to answer its purpose capitally,-it 
never drics up completely and is evidently of great value to Ulmar. 

The hills form the winter grazing ground of large he& of cattle which move up  from 
the plains after the rains are over. 

Game is strictly preserved, Sambur deer and Neelgne consequently swarm iu many places 
and do great damage to the crops. The jlungles afford shelter to tigers which commit great 
havoc among the cattle and occasionally carry off the men. 

Two specimcus of native forts mere .seen, both built so as to take advantage of the  
natural streugth of the hills. The extensive ruins of two aucient cities, viz., of Ramnagurh 
aud Bhangurh, were seen aud also some very old temples. Ulwar produces both irou and 
copper orcs mhich are partially worlied. 

The portion of Jeypore surveyed is hilly, but the hills runuing in ridges which are not  
covered with jungle as in Ul~vnr. The land between 

Sqr~orc miles. 
Licutrl~nnt C. Stmllnu, R. E. ... 2.31 

the hills is uearly all cultivated, though the sandy 
Mr. H.  t t n ~ s t  ... ... 454 soil did not appear to such good crops as  
,, H. d. Uolst . . . 
,, G. p. CIlill . . . . " '  . . i:l Ul~var.  The pnrt,y has completed 3,8332" sclnarc milcs 
., G. l i .  Allm~tt ... 
,. G. F. Alunplry ... ... 471 of slietchiug, the materials for t&e large plans of .... 139 
,, G. L. Eaters ... ... 165 Ulmar have been prepared, and that  for the canton- 
,. W. J .  Cornrli~~s ... ... 413 

Native Surrcjor Jo;lln Pcrsl~nd . . . 315 ment and city of Agra hare made considerable pro- 
,, ,, A I M I ~ I I  Pnal:td ... ;;: gress. Ten slnndard maps have becu complctcd 
, , I l l  S l l l  ... 
., ,, Goln~n Rlol~n~ncd . .  271 giving the mapping of 3660 square miles and 1s 
,, ,. Chura~uun ... 240 - exaggcrntcd sheets have been prepared for reduction - to the 4 inch scalc to be used hereafter io the sheets 

of the Atlas of India. 

The Rajah of Ulmar did evcry thin: lle conld to assist the progress of the survey, and 
his officials mere particularly obligiug and rcndy to assist on all occnsious ; the work consequently 
progressed much more satisfactorily than i t  did in the Jeypore Stntc, ~vhcre the Surveyors mere 
collsta~itly harasscd by petty difficulties in \rhicll they could get  no assistance. The contrast 
after Ulwar mas so great Lhnt Licuteuaut Stmhau liaturally cougratulntes himself t l u t  he has 
very little more of Jcypore to survey. 

During the ensuing field season, the triangulation will be extended westward from Sipri, 
and also to thc sontll of the country alrcndy s~vvcyed. The Plane Table sketching will be 
carried ovcr the country wlrich was triangulated in previous seasolis. 

No. 2.-TOPOGRfAPHIOAL PARTY. 

No. 2 Party anllcr thc cllnrgc of Air. JIulhcran was cmployed iu the Ilsitool, CLiudnsrr, 
oshung;~bnd, aud Scuuce 1)isLricLs of the Ccntrcl Provioccs. 



The party coml'leted 3,009 square miles of Triangulation and 2,131*of Topogmpbical (lctail 

squnro ailcs. with 165 lillcnr miles of forest booudary. Tkc coun- 
* Nr.  C. Nenle. .. . . , 

,. C. A .  R .  Scnulnn ... ... 19.1. t ry  under survey was hilly and generally covered mith ... 272 
,, A. ~110111itdl . . . ... 318 dense jungle ; the jungle in some parts bciug so dense 
., -1. CII~IIIICII ... ... 189 
N. S ~ ~ r v r  I{nlnclnlndcr ... ... 250 that  thcre mas considerable clifficolty in tracing even 

,, Pnlldnrno ... 
,, Bnpnrno ... ... 33:; large water-coorscs. Wild animals abouuded and ... ,, Jan~uilnnmo ... ... 275 tigers were so troublesome as to prevent the erection - 

T O ~ N I  ... 2,131 of signals in some parts. I n  oue case, a single tigress - seems to have caused tlie desertion of 13  villages and 
thrown about 250 squarc miles of country out of cultivation. This tigress ltilled upwards of 
50 men and women before she was despatched by Major Priestley, who succeeded in shooting 
her in June 2ast after a long and troublesome expedition. The district geuerally owes much to 
tha t  sportsman's persevernuce in the pursuit. 

The civil and sub-assistants of the  party have all given satisfaction,  except Mr. Smith, 
who has beeu allo~ved to resign, being evidently unfitted for survey duties. 

The Native Snrveyors have also continned to give satisfaction with the exception of Baparao, 
a portion of whose work will be revised daring the eusoing field season, with a view to  see 
whetl~er the whole should be rejected or retained. 

W i t h  the exception of the work of Mr. Smith and Native Surveyor Baparao, the Topo- 
graphical work has stood the checks applied to i t  satisfactorily. Such portions as were not 
examined mill be taken up on another occasion. 

The Triangulation will be extended during the ensuing field sensou to the south of Umnr- 
pathar and cast from Deoghur to the boundary of the Seonee District. 

The Topographical work mill be chiefly in the Hill Jagheers north of Chindmara. 

The portion of which the det,ail survey has becn made is very much scattered, so that  
although i t  runs through 9 Standard Sheets, i t  only covers the area of about 24 shects or 
650 square miles. This is partly due to the bad work of Mr. Smith, but stdl more to the 
way in which the ground is divided with the Revenue Survey. 

The hill shading of the maps has improved and so has the priuting, but there is still 
room for a great deal of improvement, more especially in the latter respcct and the general 
finish of the maps, before the work could be brought up to the standard of tlie best 
Topographical Surveys. 

No. 3.-TOPOGR A I'HICAL PARTY. 
CENTRAL PILOVINCES AND VIZAC~APATAX AOENCY S U ~ V E Y .  

Square I\lilca. No. 3 Party undcr the charge of Lieutcnnnt 
* Mr. Cllern .. . . . ... 234'8 Coloncl Saxton was employed chiefly in Bustar, 

,, Blnp ... ... ... 213'6 
,, A(1t11ns .. . . . ... 280.8 Kalahnndi, kc. On the extreme south-cast of the 
,, CI:111tli119 ... ... 249.6 
,, Frtt igre~v . . . . . , 167.7 Central Provinces, about 200 miles north of the 
,, COop~r . . . 
,. Trcn.man ... , - .  . . . mouth of the Godavcry River, thc partmy completed 
,. Atkins ... ... 149.6 1,600 square miles of triangulation and 1,527* square -- 

Totnl ... 1527.2 miles of detail survey. 
-- - 

The new country triangulated mas of the n~ildest description and notoriously unhcaltby. 
'I'llc ground was so impracticable iu places that  a t  one time the Officcr in charge was separated 
from his main camp for 1 2  days consecutively without being able to communicate mith it. 

Thc trinnplntion mas connected with the Coast Series of the Great 'higonometrical Survey 
ou onc side aud n prcliminary connection mas made with the FIydrabad Survey on tho 
other. Tllc morli mas carried over hills running up to 4,000 feet above the sea. 

Thc dctnil survey n7ns carried on for the most, part in thc valley of the Indmwatti, an 
roportnnt tributary of the Gorlnvery. Here the country mas found to be more densely 



pol~ilated and better cultivated tllau any other tract that  the party has seen hetmeen the 
Godsvery and the Mohanuddi, nevertheless mauy parts are covered with dense jungle, and the 
health of the party though bctter than heretofore was not very good, owing no doul~ t  in some 
measure to sickness caught in previous scasons; the party having worked in very unhealthy 
districts. 

Large game was abunda~rt throughout the country surveyed. 

The progress of the triangr~lation was good under the circumstances. Lieutenant Colonel 

Saxton's time having been greatly taken up by extra departmental work, in connection with 
the demarcation of the boundary between Bustar and Jeypore, an important case for the 
settlement of which Lieutenant-Colonel Saxtoll has already received the thanks of the 
Government. 

The out-turn of detail snrvcy is not so large as usual owing to diminution of strength of 
party, and the presence of several partially trained surveyors. The out-turn is on thc whole as 

good as could have been expected, consideriug the above and the necessarily short field 
ScaSoLI. 

The tiact of country over which this party's operations have been carried, viz., from the 
~1ohnnncldy west of Cuttack tn within 200 miles of the Godavery, appears always to have 
been one of the most uncivilizcd parts of Ind ia :  hitherto no ruins or temples of any kind 
have been met  with, such as are seen in other parts of the country evcn when covered with 
jungle. Lieutenant Colonel Savton records tha t  the ruins of the interesting old town ot 

" Barsur" with five temples of a peculiar style as the first he had met with for many years i n  
the country 11e has becn surveying. 

The Oficer in charge reports a marked improvement in the fiuishing of the maps, and in 
drawing geucral l~.  

The computatious have bccn brought up as far as was required. 

Shects on the one inch scnlc have beeu sent i n  giving thc details of 1,4,91 square miles, 
1,516 sqnnre miles of exaggerated maps on one inch scale prepared for rednction to quarter 
inch. 

Thc fcld aud office work of the party have altogether becn well kept up, a number of ncm 
bauds have bee11 trained, and there is every reason to expect a good out-turn during the ensuing 
SeasOD. 

!Phe party had considerable difficulties about camp equipments and carriage to overcome ; 
thc lattcr was however greatly facilitated by the civility of the Rajah of Vizianagmm, who 
very liindly placed two elephants a t  the disposal of the Officer in charge. The party is very 
much indebted to the Rajah, as without this assistance the work would have been greatly 
hindered, and some portions would probably have remained unfinished. 

During the ensuing season, Lieutenant Colouel Ssxtou mill demarcate 60 miles more of 
boundary which is urgently required by Governmeut; he proposes to employ the whole of his 
party on tltc country adjoining this boundary, so tha t  after demarcation i t  may be entered on 

the finishcd maps. 

Liealcnant Colonel Sexton will complete the connection of his triangulation with the 
Hydrnbad Survey. 

NO. 4.-TOPOGRAPHICAL PARTY. 

CIIOTA N n n r o n ~  D~VISION SURI'EY. 

The operations of No. 4, Part,y undcr Captain Depree has been confined to Sirgoojah, 
Korea, and Illrokhar on the south-west of the Chota Nagporc Division, formcrly ltnomn as the 
snnlll-we-tern Frontier Agency, about 300 miles west of Calcutta and 200 miles south of 
Beuarcs. 



* Mr. McGill ... 
,, Vnndcrpntt 
,, II'ilson (Scuior) .. .Jnmes ... .. Bnrker ... 
., Rnc 
,. ljrilson iJllnior) 

Bnboo hI. S. 1)utt 
,, H. D. nlltt 
,, E.  Sl~nrecf 

Totol 

Pqaorcatiles. The party turned out 1,550 square miles of 
394 triangulation and 2,865" square miles of detail ... 383 

... 374 SUrvcy. 
... 389 ... 311 

94 
The country triangulated was very wild and hilly, ... 

... 330 covercd with junglc and sparsely elephants 

... 338 
1 ~ 8  being very numerous., The triangulation now covers ... 

... the whole of Chang Bhokar, parts of Sirgoojah and - 
... 2,865 Korea. - 

The detail survey mas for tbe most part carried on in Sirgoojah including on thc south 
the  Maniput plateau 3,700 feet above the sea, i n  the  centre the level country about Bisrampore 
and Pcrtabpur about 1,800 feet above the sea, and n tract on the north which slopes off to a 
lower level consisting of a succession of undulations covered with jungle, where villages, as  
n rule, are fcw and far bctmeen. The whole formiug a very varied tract of country. 

The triangalntion being well ahead of the detail survey, the Officer iu charge only de- 
voted a small portiou of his time to extension, hence a decrease in the out-turn as compared 
mith previous sensou. 

The dctail survey on the other hand shows an  increase, and tlie Officer in charge not 
having so much triangulation in hand, mas ahle to give more time t o  tlie examination of the 
work finished and in progress, the out-turn has bceu on the whole very good, and the Survey- 
or reports tha t  i t  has stood all tcsts satisfactorily. 

Coal outcrops in various parts of Sirgoojah which have bcen noted on the Map. 

The health of the party was unusually good, though working it1 a tract covered mith 
jungle ; this the Surveyor attributes to the good climate of Chota Nagpore where the party 
IECe88. 

The drawiug and comp~iting of the party has been brought up to date. 

Of the standard Maps, 5 sheets have been completed, embracing an area of 2,805 square 
miles and the same amount has been turned out iu the exaggerated style for reduction by 
Photography. 

Thongh carefully executed, the maps mill still admit of great improvement in the style of 
shadiug, in the printing and general finish. 

The contour lines are, as a rule, too close for Photozincography in thcstandard maps, and in 
the exaggerated sheets, they are so cromded tha t  they will amalgamate on the reduced scale and 
form one black mass. 

All the members of the party have had some training in the use of the Plane Table, but  
very few of thcm have had any practice in the tliangulation. Measures will be talten during the 

ensuing season to correct this aud to illcrease thc number of Computers. 

During the ncxt season the detail survey mill be carried on t o  the westward to the ex- 
treme limit of the Cbota Nagpore Division through the north of Korea, and over the whole of 
Chang Bhokar, and mill include a large part of Sirgoojah. 

The triangulation mill be extended to tlie west of Longitude 84", and s junction effected 
with the work in Korea. 

During thc rccess, Captain Deprec compiled a Geographical and Statistical report on 
Chota Nagpore and Singbhoom, forming a valuable addition to the little that is known of the 
Chota Nagpore Division. This report mill be printed separately for the use of the Civil 
authorities and public. 

NO. 5.-TOPOGR~lPIITCAL PARTY. 
R ~ a a r r  A N D  I ~ U N D L E K U K D  Sen\-EY. 

No. 5 Party nuder Lieutenant Riddcll, R. E., was cmployed in Reaah aud Buodlckuud. 



R,V, Riddell ,,, ~ ; n r ~ ~ ~ ~ i  The Party finished 400 square miles of triangula- 
W. Bndgley 165.0 tion and 2,273* square milcs of detail survey. .. . . . . . . . . .  

Mr. Chnm~oett . . . . . . . . . . . .  3189 
, I n e r  . . . . . . . . . . . .  1GO.G 

Hoxvard 78.0 The couutry triangulatcd incl~~rles somc level .. . . . . . . . . . . . .  .. Kirk . . . . . . . . . . . .  117'1 
,, Wntl . . . . . . . . . . . .  211.6 cultivated ground and a forcst-clad  l la tea^^, but for- 
, V i t  . .  . . . . . .  ::::: tunat,ely there werc tlrrongl~ont a good many s n ~ a l l  .. Kitchen . . . . . . . . . . . .  

Native S~trvcyor Nnbi Rrls . . . . . .  1G3.6 r isolated hills well suited for trigonometrical points. 
. . . . . .  ,, I'rc~n 1ln.i 21VR 1 ;; , ; : The detail snrvey in I3undlckund was partly in 

,, , Ali Alt~nnd . . . . . .  7.0 flat, well cultivated districts and partly in more - 
2,380.9 dificult ground, but C O V C ~ C ~  in 110th cascs mil11 a mass 

Orerlap . . . . . . . . . . . . . . .  117.1 - of small flat topped hills. I n  Rewah the ground ma9 
Totnl ... 2,2728 

-- - much more broken. As sccn from a comrnnntli~~g 

height, it appeared to be a gently undulating couutry covcred with n dense forest; ou exanrina- 
tion i t  gcncrally proved to consist cither of a number of low plateaus rising abruptly From the 
plains or else of a mass of ravincs and broken ground. The foresl and general equality of level 

tending to l~ ide  the roughness. 

The country tl~roaghout was covered with jungle and the only portions really cleared 
mere narrow slips along the water-courses for the cult,ivation of rice. 

The progress of the triangulation mas small ; sufficient area for the ensuing season having 
been provided by the mol.lc of former ycars. 

r 1 l h e  out-turn of detail survey shows a considerable increasc over previous scason, the 
dimiuished dcmand for triangnlation enabling the Officer in charqc to employ a largcr portion 
of tlrc party in the Topography. The area sketched is nlnrosl more than was desirable, 
considering tlrc amount of accuracy required and the number of imperfectly trained hands 
in thc party. During thc cnsuing field season, i t  mill bc advisal,le for the Oficer in charge 
to dcvote still more of his time to inspecting and chccicing, more especially as the Assistant 
Srlrvcyor attached to the party is proceeding on firrlough and no one is available to supply his 
placc. 

l'cn shccts of the standard maps have been turned out, giving an area of 3,424 square 
inches of mapping, and 13 sheets of exaggerated Maps for reduction with an area of 5,743 square 
inclrcs, including maps that had been partly done iu previous season. 

The maps show improvcme~~t, but  there is still room for further improvement in the 
shading, printing, and general finish. 

The health of thc party has much improved under Lieutenant Riddell's management and 
by judicio~~sly carrying out Colonel Thuillier's recommendations, he finished the field season 
mith but few cases of sickness, and without impairing the efficiency of the party. 

Lieutcnant Riddcll concludes his report mith a detailed memorandum on Bandogurh, with 
an enlagcd plan of that fortress and its environs. This place is one of the most important 
strongholds of the Re\vah principality; i t  is formed by takiug advantage of a grcat rectangular 
mass of rock some 2,000 yards in length by 1,300 yards in width, which rises abruptly like a 
wall to n height of nearly 1,000 feet above the valleys a t  its base, being itself 2,662 feet above 
the sca. The prccipitoas sides of this roclc are naturally inaccessible in most places, and 
in the few which are not, have bccn made so artificially by curtain walls, &c. 

The fort has a considerable garrison and is jealo~~sly watched by the Rewah officials, 
who dcclinc to admit any one iuto it. It has an J u n d a n t  supply of water from tanks 
within the place itsclf. Large stores of grain, kc., are said to be Itept in hand and the 
fort is evidently well supplied with guns and ammunition. 

The memorandum fully describes all the approaches to the place, a ~ i d  cvery i~~rormation 
as to this curious stronghold has been collected by Licutenaut Riddell, aud thc whole forms a 
valual~lc rcport. 



NO. 6.-TOPOGRAPHICAL PARTY. 
COSSYAF~ AND G ~ ~ n o w  HILLS SURVEY. 

No. 6. Party under Captain H. H. Godnin-Austeu was employed in various districts 
east of Cllerrapoonjee, vi t . ,  in the K h s i  aud Jyntiah Ilills, in North Cachar, and Nags EIills, 
kc.  

Sqllarc Yilcs. 
The plr ty completed 6,183 square miles of 

* Captain H. H. Godwin Allsten ... 4.11.6 triangulation and 5,673" square miles of detail 
Liclltcnnnt M. T. S ~ l e  ... ,,, 

Nr. Bnbonnu . . ... , , , 96:::; survey. The arca triangulated includes some distant 
p9 . . 22'7.5 points, but  excluding them, about 4,370 square 
), Ofile ... . . . .  670.2 .. Gill~ooly . . . 690.7 miles of country were prepared for the detail .. Strntford ... ... .,. 
,. Doran ... ... .,. .,, Surveyors. Of the topographical work, about one- 

N-irudin ... .. . . .. .. 2"l third was on the 1 iuch scale, and two-thirds on 
Dalliludin ... . . . 117.8 
Qourcllun*a ... . . 89.1 the iuch scale. - 

Total ... 3,673.6 The country triangulated mas of a very diffi- 
_I cult nature, for the most part consisting of hills 

corercd with dense forest and high elephant grass, in other  arts low, with a flat monotonous 
aspect which did not afford many prominent points for intersection. 

The detail survey was carried on in  equally difficult gronnd including part of that triangu- 
lated. Some of the party were however employed in  somemhat easier ground near Jawai 
and Shillong which mas more populous and better cultivated; this part was done on the 1 inch 
scale, tLe remainder having been done on the halE inch scale. 

The progress both in the Triangulation and in theTopography shows a marked improve- 
ment over last season. Captain Austen's godd arrangements have begun to tell, the party 
may now be said to be in thorough training, and iu such a country i t  would not be desirable to 
see a larger out-turn of work. 

The party had great difficulty in getting coolies and supplies ; i f  they are not further im- 
peded in  this way, i t  is now to be hoped that  the Survey will make steady progress every season. 

Though working in  very unhealthy districts in  dense jungle, the health of the  party has 
been on the wholc good. Two Kalashies were however carried off by tigers, one being carried 
away from a hut, and the other having been struck down while on the march. 

The improved health is no doubt due to Captain Austen's increased espcrience as to 
the proper seasons for the different styles of ground that his survey embraces, removing the 
Surveyors early out of the low ground, being the most effective measure for prcservillg the 
health of the party. The result is highly creditable to Captain AustcnJs judgment. 

Eight  standard sheets and 3 exaggerated sheets partly on the 1 inch and partly OII the ! 
inch scalc have bcen completed, giving 1,426 square inchcs of mapping in the former, and 265 
square inches on the exaggerated sheets. 

Thcse maps have becn well turned out, though there is room for improvement in  the print- 
ing and general finish. This mill no doubt be corrected when the Draftsmen have had more 
training with further progress. 

Captain Aasten concludes his report with nu interesting mcmorand~~m on the Geological 
formation of the Jyntiab Hills and of the distribution of different raccs and tribes. 

During the ensuing season, the Survey operations mill be extended eastward into 
Munipore, and the parts a l r e d y  triangrdated mill be sltctched. 

NO. 7.-TOPOGRAPHICAL PARTY. 

No. 7. Party tu~der Lieutenant Downing mas cmploycd in Rajpootana ; the dctail worlting 
being mostly about 100 miles west of Delhi iu the States of Jcypore, Shekawatti, and 



Bikaneer ; the uew triangulation was carried 011 further south near Tollk, Deoli, kc., some 
250 miles south-west of Delhi. 

The detail work mas in a country mhcre, besides the villages and roads, there was little 
but sand without any marked Topographical features. The triangulatiou includes the city 

of Tonk and the Cautonment of Deoli. 

The party finished 3,900" square niiles of slcetching and 3,500 of triangulation, showing, 
ssnlare alilas. as compared with previous season, 
... ... *Mr. B s a ~ s s  ... ... ... a@ ... .. Alkinoon . . . . . .  ... ... om au increase in Topographical work 

Todd ... .. ... 130 
Tansell .. ... 
Kilehcn . . . . . .  .. ... 1 :  and a decrease in triangulation, thc 

... Stolesbuq ,. . . . . . .  ... ::: ::: latter partly due to its including 
... :: ~ ~ t ? ~ r S U m ~ ~ O r  ~ t l r  GI Sin h ". 635 

, I ( ~ I L ~  ~ e r s n f  ::: ::: . as the triangulation for the large 
T O I ~ I  ... plans of Deoli and l'onlc. 

The progress of both the Triangulation and the Topographical work was excellent. ' 

The whole of the detail Survey mas checked, the work of each Surveyor was examined 
separately and found to be thoroughly satisfactory. 

The health of the party appears to have been good throughout the season. 

Lieutenant Downing reports that  on the borders of Bikaneer desert "the peculiar wave- 
like form of the sand is most striking, as you journey into the interior, they assume the more 
roundcd form of hillocks, vegetation becomes morc and more scanty until you find nothing 
but small stunted shrubs, yet this arid and unpromising tract is, as far as I have seen, well 
inhabited, not only a large number of villages but  many well built and thriving towns. 
Cultivation is carried on to a small extent, and I was iuformed that  after the rains the whole 
country is green and loolis like a vast meadom, but wheu I visited i t  in March-April, there was 
very little of this verdure to be seen!' 

Lieutenant Downing refers to the anticipated scarcity, and the  Officer iu charge was 
consequently told to draw his supplies of grain from large places only if there mas any dificulty 
about gmin ; fortunately the detail mork of the present season mas all to be in the more favored 
country to the south, which he describes as a great contrast to that  of the above, the sand 
beinq almost entirely lost sight of, and in its place ranges of low bills covered with jungle, broad 
rivers, and well cultivated plains. Here i t  is hoped the scarcity mill not be much felt, aud that  
by liberal payment and the employment of some of the people the presence of the Survey 
Party may tend rather to diminish the pressure. Should, however, auy pressure arise, the party 
have been ordered to move elsewhere, and if necessary, mill be removed entirely. 

The Maps consist of 13 sl~eets on the standard scale and 13 in  the exaggerated style 
for reductiou, besides 6 other exaggerated sheets that had partly been prepared previously, a 
large scale plan of Deoli and two sketch plans of the fort of Tonk. 

The staudard sheets have 3,816 square inches of mapping and the exaggerated sheets 5,416 
done during the present season, and 610 square iuchcs of the first, and 1,875 square inches 
of the second, partly prepared previously. 

Altogether the field aud office mork has been well lcept up to date, and there are no 
nrrears; during the ensuing season the triangulation will be extended southwards. Minor 
triangulations will be made for the cities of Boondi and Kotah. The detail survey will be 
carried over t,he part already triangulated, aud the large plan of the city of Tonk will be taken 
up if there is uo objection to its being done. 

PEGU TOPOGRAPHICAL SURVEY. 
The charges on account of the Pegn Survey came to  r close on the 30th of September, 

1868, and as mill be seen from Captain Edgcome's report, which is give11 in full, notIling 
remains but to print and ~ u b l i s h  the results. 

T. G .  MONTGOMERIE, Captain, R. E., 

OJciali?lg Dq11fy Swrceyor Gerrernl nad Superinlande~rt qf 

TopogtapRical Srcrceys. 





1. Tllc descriplions of worlc pcrfornlctl hnvc I J C C ~  ~.l;~ssificd and :~rl.:~n~,.ctl undcr 

distinct I~cads in thc T11)nlatcd SLatcment \vhich follows, and tllc progress madc II:IR I J C C I ~  I)ric(Iy 
dcscribcd in t l ~ e  column of rcnlarlts. 

S/alelj~c,tl slcwiwg the 1rn1rz1.c of /Re work pc~fornted a12 d /he prOgTCS8 landc , f i o n ~  I st Dece~~~,,bo.  1 SG7 
l o  :30/h ATo~vi~zber ISGY. 

Mars.  1 SCALE. I Psocarsss AND RE~II\ILKS. 

Pol1,ions of thc districts of Sylhct nncl 
Hill Tippcmh complctcd, Chittngong dis- 
trict in progrcss. 

[Sills to ljc dm\vn, and portion of C l ~ o t a  
Nngporc, insertion of nnmcs of districts 
and Su1)-Divisions, all Ihc rcst cornl)letcd. 

l'rqjcction of points on shccls 1, 3 $ -k 
complctccl, points mndcr prqjcction on 
slicct 6. 

~ : ~ ~ ~ ( l  tllc sltclctou map of 1,,(1ia ill 
sheets prcp:~rcd tundcr inst,ructio?s fro111 
l l ~ c  COVU~LII I I~! : I~  oi' Indin, Financial 
J)cp:~rtmcnl, p ~ ~ l , l i s l ~ c ~ l  For issuc to  Local 
Govcrnmc~~Ls :ind Olficc~s of Clic ~ lccounts  
Dcpartmcnt. 

Nnmcrous additions have bcen madc to  
11otl1 thc Eastern and TVcstcru Sections. 
Evcry l;no\vn ~.outc wit11 the stngcs llns 
bccu inscrlcd, also the princip:~l r:un$cs of 
I-Iills, passcs ant1 I~cig!~ls, kc., so as to  
maltc i t  n complctc and uscful Hand l l : tp  
of t l ~ c  Pon,i:~l) and its (lcpcndcncics. I n  
progress nncl will soon bc scnt to  prcss. 

Shccts 2 & 7 havc bcen pnblishcd and issncd 
duriug thc  ycm, malting in a11 5 shccts 
issncd up to date;  s l~cc t  G has bccn wcll 
adv;n~ccd a t  prcss ; compilation of sliccb 5 
k 8 await somc :~dditions. 

i\dditions np to  margin complctcd SO ns to 
cmbrncc t l ~ c  grcntcr port,ion of thc Cis- 
Sotlcj Slntcs, :lud :111 t l ~ r  protcctcd St:~tcs 
~ 1 1  to Siniln. 1\11 t l ~ c  shccts hnvc 1,cen 
photoxincogral~hcd nnd prooib arc undcr 
correction. 

Complctcd .portions of the Kurracl~cc and 
Hytlr:~bnil districts, awaiting malcrinls, 
Sonth of Hydrabad. . 

TTppcr God:~vcry Districts nnd portions of 
Ll~c ltamKccr and Rlal~orc Circi~rs ndtlcd, 
cvllllllctcd. 

COIIPILATIONS. 

INDI,i.-Enstcm Bcl~3nI Scetion bct\vccn 
the pnrdlcls of 20' k 25' Noutll 
L:~t,itndc and Alcridinns of OUO k 
'34' East  Longitnde. 

INDrn.-\~cstcrii Dcnjinl Scction l)ct,n.ccn 
t,hc parallels of 20' & 25' North 
Latitudc k JIcridinns of StiO 9r. 
90' East  Longitude. 

INDra.-Coml~ilat~io~~ in s i s  shccts to shc\v 
t l ~ c  actual results or Surveys corn- 
plctctl, bascd upon tlrc Great Tri- 
a~~gula t ion  of India. 

INDIA. -SI ICW~I~~ Financial Circlcs k Trca- 
snrics. 

P u ~ ~ a ~ . - G c n c r n l  compilatioll in 8 Sccti(Jlls 
porlions of shccts 6 5 3 from 
Survcys latcly complctcd. 

Pu~~an.-Cis-S~~tlc . i ,  nclllic k IIissnr Di- 
visions in G Sections. 

knrmchcc & Hydrabnd Collcctoratc (Wcst- 
crn Scclioo.) 

Ccncral Rfnp of t l ~ c  1Iydcrabnd Topogmphi- 
cnl Survcy. 

l l i lcs  I n c l ~  

l o =  1 

10= 1 

:38= 1 

:12= 1 

10=1 

8 = 1 

4 = 1  

41 

.I,= 1 



diiscellaneoua Illaps jitjilir rlrawn for Zh~cogropjy 4 P ~ o l o r h c o ~ r a Z ~ ~ y J  gc. 

Mars. 

General Mal) of the Gan.jam and Orissa, 
Vizagapatam Agcncy and Central Provin- 
ccs, Topographical Survcy. 

Gencral Map of the Chota Nagpore Division 
Topographical Survey. 

Compilation of the Central Provinces. 

Gwalior Survey Standard sheets Nos. 1 (a) 
& 2  ( 4  

Ditto Nos. 1  (b) 2 (b) 4 (b) 5 (a) & 5 @) . 

Rowah Survey Era,o~eratcd Sheet No. 32. 

Military Map of Hazsrah 2=  1  Completed in pen and ink and Photo. I 1 zincogmpl~cd for salc and issuo. 

Map of the Provinco of Turkistan by C. D. 
Struve. 

SCAI.E. 

Milts Inch 

4 = 1  

4= 1  

8 = 1  

1 = 1  

1  = 1  

1=1 

Map of the Scmircchcnsk District & basin 
of thc Zai-Sun river. 

PROCII~ESS &ND RE~IAILKS. 

-- 

Completed up to the Survey of 1865-66. 
Tlie work of 1866-67 inscrted in outline. 

Completed the work of 1865-66. Work of 
1866-67 in progress in outline. 

Completed as far as materials have been 
rcceivcd. 

Drawn for Pl~otozincograpl~~ and sent to 
Press. 

In  progrcss, partly traccd. 

For reduction to 3 Scale. comnleted. 

Fair drawn and Pllotozincopapl~ed. Copies 
supplicd to the Govcrnme~lt of India, 
Porcign Dcpartme~it. 

Do. do. 

Map of the rootes from Lch to Khoten. I] l ~ r n w n  on transfer paper aiid zincograpl~ed. 

~~~t~~ from BritisIl India into Thibct & 550 copies of each map supplied to thc Go- 
Lwsa Territory. vernment of India, Porcign Department. 

Itoutc Slirvcys in Bustar & Jcyporc. 1 8 = 1  1 Ditto Ditto. 

Map of tlic bonndary bctwccn Bustar & 
Jcypoor dcmarcstcd by Col. Saxton & 
Captn. Glasf~ird. 

Iloutc Surveys in Abyssinia.- 

From Massowall to Antdo. 

Prom Antalo to Magdala. 

From Zoolla to Antalo. 

1=1 

lllclcx map to the shcets of the Rajpootana Fair drawn and P1~otozincographd. 
Survey. 

Drawn on transfer paper and zincogral>hed. 

.I.= 1 

4= 1 

4.= 1 

Ditto to the sllcets 01 the I(hasia & I 3 2 = 1 1  Ditto 

Ditto 
Garrow Hills Survey. 

Fair drawn RE pl1nto~incograpl~e(1 for thc I= Govcrnmcnt of' India, Military Dc- 
partrncnt. 

2 Copics on tracing cloth. 

Ditto to the maps of tllc Galljam and 16=1  Four copies prepared illuslrating the work 
Orissa, Vizagapatam Agcllcy and CentraI 1 I of each season. 
Provinces Topgrapliic:11 Survey. 

llldcx to (he 1  inch t inch shcct maps ] G =  1  Draw11 and Pl~olozincogr;tpl~cd. 
ol' Olltlll. I I 



Fair copies of Churls and Et(racls. 

Cliart of thc Aboo Scrics G. T. Snrvcy in 
8 sheets. 

Pltocn~ss AND RILAIBILKS. 

Co~~ected  thc re-surveyed Circuits North of 
t.he Trunk road, Hills rcviscd and sent to 
Press to bc Lithographcd. 

Rcvisions up to date complctcd. Hill draw- 
ing in progress. 

MAPS. 

Preliminary map of the I-Iazarcebaugh 
District. 

Hand Map of India. 

Chart of the Cliota Nagporc Division Topo- 
graphical Survey. 

SCALE. 

Milcs Inch 

4= 1 

128 = 1 

Ditto Galljam, Orissa and Vizagapatam 
Agency Tol>ograpliical Survey. 

Ditto K h ~ s i a  and Garrow Hills Topograpl~i- 
cal Survcy. 

Ditto Gwalior and Ccntral India Topogra- 
phical Survey. 

Ditto Rajpootans Topogl. Survcy to accom- 
pany Dcgrcc shect 1. 

Extract from Chart of l l ~ c  Bndhon Scries G. 
T. Survey. 

Ditto North West Himalya Se~ics G. T. I 
Survey. IJ 

Ditto Grcat Arc Scrics Ditto. 

Ditto Assam Longl. Serics Ditto. i 4 = 1  

ForOOce rccord 4 shccts coinplctcd, 2 
sliccts partly drawn. 

Ilxtmct from Chart of the Sntlqj Scries G. 
T. Survey, slre\ving the Triangulation 
through tlie Bhawolporc Statc. 

I For thc Revenue Snrvcy Unnch wit11 
Trigonomctrical data. 

For tlic Political Supcri~itc~rdcnt Bliawulpore 4.= 1 

Tracifys of Naps for Cover~lment O&ciah, OJce Recor(l, +c. 

Plan of the Civil St,ation, Town and Suburbs 
of ilfyrnunsing. 

Boundary 11ct\vccn Ncpd and Oudh, from 4 = 1 
Uhugora Tal to Ll~c Salrlah ltivcr. 

S =  1 

Tracings from the Pcrgunnah M:lps of Dist. 
IIijiler, slicwing tlic col~ntry  lung the coast 
from the Rtlsoolpoor Itivcr, to t l ~ c  Dcegah 
River. 

I For Sopcrintcnding Enginccr South East 
Circle. 

1 = 1 
F o r t h e  Superintending Engineer Soutl~ 

Wcst Circlc Irrigatioli Dcpartmc~it. 

Trace for tlie Officcr in charge Kumnoll m d  
Gurhwal Survey. 

Extract from bnnell's and Martin's Rlap o Commissio~~er Kooch Bchar divi- 
Rungporc, Koocli Behar, &c. 

Sketch map of Ll~c Gound:~ry bctwccn Ucngal Ditto Ditto T\vo C~bpici. 
and Bhootan and Si lc l~i~i~  ilnd Uarjccli~~g. 



Plan of t , l~c Cantonments and Environs of 
Luclinoiv. 

Do. o r t l ~ c  Cit,y, Civil Slation and Environs 
OF Lucl<nom. 

PI;m or  the C:~ntonmcnts, Town and sn l~ur l~s  
of Dinnporc. 

Plan of thc Cantonments, Civil st;ltio]l, City 
nntl Environs of Camnporc. 

Plan of tllc City and Csntonmcnt of Dcolcc 
in Rajpootma. 

Plan of tllc Cantonmcnts at  Aliporc and 
Ualliguii,j. 

Plan of thc City of ~4oolsl1cdnbad. 

Plan of the City anJ  Civil Station of bfy- 
mcnsing. . 

Plan of thc Car~tonmcnt, Civil Station and 
Town of Dorundah. 

I~APS.  

Survcy for Ihc ncm Cantonmcnts at  Bcnarcs. 

S k c t r l ~  ]nap slicaing Ihc City of Bcnarcs & 
O:lngcs Ki\-cr. 

Plan of tlic Cnntoi~mcnts a t  Dor~inddi .  

Plan shcwing t l ~ c  boundary of Cantonmc~lts 
a t  Darjccling. 

Ditto Ditto a t  Scnchal 

Trncc from Chart of tllc Aboo Scrics G. T 
Snrvcy. 

Extract from t l ~ c  maps of tllc IIooqIlly Disl. 
s l~cwing Ulc c o ~ ~ n t r y  along the 1lailw:~y. 

T~~~~ of tllc field sections Cllotn, Nagpore 
Division Survcy, sllcwing t l ~ c  I'atkoom 
Pcrgonnah. 

~~~~i~~ to sllcm the  of Prill- 
pal Stations Rangir Series G.  T. Survcy. 

Ditto Do. of thc Amua Scrics G.T. Survcy 

1 = 6 

1= 6 

Milcs 111cl1 

1 largc 

1 = 8 

I =  8 

I =  I) 

dm= 8 

1=1 

1 = 1 

Do. 

Rcduccd and fair drawn. Pl~otozinco~nphct\l 

S u l ~ ~ r G s  atldcd from rc-survey. Exnmina- 
lion in progcss. 

1 = G 

1 = 1% 

T m r i n p  [or tllc Secretary (0 Go\rcrumcnt 
Military Dcpnrlmcnt. 

Tracc I'or thc Ocncral Commanding Presi- 
d c ~ ~ c y  Division. 

1 Tracings for Ollicc record. 

Sllcwing thc Coast linc for tllc Snl~crintcn- 
dent Geological Survcy. 

For lllc Dircclor of' Vaccination. 

l l ~ c  Sapdt. of Topogrnl)l~ical Snrvcys. 

For thc Superintendent C;rcat Trigonomc- 
tricnl Survcy, completed. 

Dilto in Progress. 

Fair copy for photozincograpl~y complctcd. 
Undcr examination. 

Dcing copicd for reductioll and publication 
Ly l'l~otozincogrnphy. 

1= 104 

1 = (; 

Ditto Ditto 

P1~otoziucogmpl1~(1. 

1 = G Pair copicd an11 aincojim1)hcJ-Tracc 
prrparccl Tor t,hc Qaartcr M a s h  Gcncral's 
Ucpartrne~~t,. 



S U I L V E Y O ~  GENE~AL'S OFFICE, 
P H O T O G R l i P I I I C  & L I T I I O G R A P H I C  B R A N C H E S .  

Culcnlla, 1st December, 1868. 

T o  

T I I E  SURITEYOIL GISNJ<ILdL 01.' INDIA. 

I have t l ~ e  honor to sirl)mit for your information two Tabular Statements s l~cwing the 
;~monnt, progress, and naturc of thc work pcrfor~ned in thc Li t l~ogmphic and Photographic Press 
Brsuches of yonr Office dtrri~ig thc past year, extending fro~u tlrc 1st December 1867 to the 30th 
November 1SGY. The amoiult of \vorl; pcrformcd in 11~1th I)rnoclrcs, exclusive of Dcpar tment~ l  
forms and Circulars, m:ry bc brielly st;rtctl as follo\rs; 630 originals 11:ivc passcd tlrroogh the ofices 
and 93,593 complctc copies of maps l ~ n r c  bccn struclc off. 

2. I n  thc Litliograpliic Bmnelr, I an1 1iapl)y to  state that  t l~c rc  has been ste:rdy and decidcd 
i~nprovcmcnt both in  the Dra\ving and Printing, and t1i:lt the o u t t u r ~ ~  is 

Lill~o. Prcss. 
consideral)ly in csccss of l:~st year. The money b:~l:uncc in fi~vor of the  

Department is less t>l~an in former years, but this arises from two re:Lqons: first, tha t  in conse- 
( J U ~ I I C C  of t11c c~l!jc.ction r:~iscd last year, no money credit has bcen takcn for the Dep:~rtrncnl:ll 
forms ;u~tl circ111:lrs printcrl, \vl~iclr fi~rol n Ilcavs portion of thc ~rorlc a t  l'rcss. J I a ~ r y  of tllesc 

:Ire forms of n I;~rgc sizc :rnrl printed OII Lot.11 sides, and reprcscnt a vcry'considcrable amount of 
time and I:~l)onr. The 2nd reaso~l is t11:1l, thc prices of maps Ir:~vc been still furt,her reduced, and, 
:IS f:~r as possihlt~, cll:~rged a t  absolute cost of reproduction and material, whilc t l ~ c  ~ ~ u r n b c r  of 
impressions printed OK, of scvcral import:~nt mnps, has bccn limited to a n~in imum to mcct imme- 
diate dcm:~nds only, the stoncs bcing prcscr\,cd for a scco~ld edition \\,it11 siicl~ additions I I ~  to  
d:lt,c, as m:~,y hc r011t1crcd ~iccessary o\\,ing to the constrnction of roads, cannals, IL:~il\v:rys, kc .  
and :~ltcr:~tions in the bo~~nd:rrics of districts and internal sub-divisions, subscqucnt to slrrvcy. 

3. During t l ~ c  yc:ir 13G shccts of Litl~ograplric dra\vin,rrs have bceu e s e c ~ ~ t c d .  A good many 
of t l~csc 11avc bccn dra\vn dircct on stone \v11icl1 is very s ~ ~ p e r i o r  to  the  

1'ro;rcsq sol 15-ark. 
t,ransrer system, : ~ n d  wlrich, as tvc g e t  lncn trained np to it, I hope to see 

supcrscdc t,l.:~nsfer (1r:~wing :~ltogether, for s t :~~~tl :~ri l  mnps. A considerable number of one inell 
~ h c c t s  of Out111 : ~ n d  Sintlli 11:1vc brrn c.omplclcd ant1 copies struck off, ant1 ncarly the tvl~olc of 
the Geogr:lphiral matcri:lls in 11nnd consisting of District maps on thc scale 4 miles = 1 inch are 
rrndy for printing. 

1,. T l ~ c  pre~niscs at. l ) r c s e ~ ~ t  occnpicd I)y the Lit,hographic Branch havc not nc:~rly the :Icc.t~nl- 

\ \ '~l lL "1 s,,:tcc, 
moc1:1tio11 t.11at is 11ow rccjuiretl for t l ~ c  cstal~lisl~rncut, and the 1na1;c-shifts 
t.li:~t \vc 11a\vc to rcsorl to, tcntl \rcr,y considcr:~l~lg to dclny r:lpid progress. 

Tlrcrc is :it prcscnt no sni t :~l~le  plarc Tclr prescrvinfi Li t l~o.  D m w i n p  on stone and for storing Paper 
for printing, c o n ~ t ~ t ~ r ~ c l ~ t l y  I)ol,l~ st,oncs and p:lpcr 11nvc to be sto~vcd away nlrcrever t,here is :I 

upnre corner. Ext,r:l s1):rcc is grc:~tly ~iccdcd. 

5.  This Br311cl1 of yo l~r  Of f i~c  l ~ a v i n g  been pl:rccd under my S~~pcrintendcnce a considerable 
lxwtion ol' my t.in~c h:~s I~ccn tlcvotcd to it, :urd l~otlr thc attention of Mr. 

St) >rni*inn RBUI state 01 
~~t?.~~id~',i+.,t~, L:t\\.rrncr, the I-le:ld Assist:~nt, : I I I ~  myself 11:rs 11cc11 specially given to the 

t r a i ~ ~ i n g  of yo1111g ~ ~ : I ~ ~ S I I I P I I  and : ~ p p r e ~ ~ t i r c s  to work direct on stonc, so 
as to have a compctcnt sl:111 of stonc a11(1 zinc dr:tftsmen and corrcrtors. Scvcral h:we been 
cml~loycd solcly on llris duty ant1 I~nvc 1n:ldc f:~ir progrrss. Solnc of t , l~e old hnntls 11ave also 
cvinccd grcat aptituclc in work of this description. I :III  I~apl>y to LC :~blc to report very fnvor- 
:111ly or t11c \\.l~olc c r ~ : ~ ~ ~ l i s l ~ m c ~ ~ l  w l ~ o  I I ; I ~ ~  \vi l l~or~l  cscl.plio~~ \vorkctl slc;~dily and i n d u s t ~ r i o u ~ l ~ .  



Mr. Lawrcncc has becli most osc611 in general supervision ancl in improvillg tile style of 
Lithogmpllic dmwing, which his previons expericnce in England \veil enabled llim to do; Ile has 
also introduced sevcral irnpro\~cmcnts in tllc stylc and finish of onr maps. 

Mr .  Nivcn, thc 1Icad Printer, is most painstaking and energetic, and the style of Printing 
has dccidcdly improved under his supervision. I would espccielly bring both thcse Assistants to 
your notice. 

rhoto .  ~ r n n c h .  ti. Thc progress made i n  this branch is very considerable and the 
out-turn enormously increased :IS will bc seen by a reference t o  the subjoined Table :- 

Slnlenteut shotoilrg i~~crense fl IYork in 1967-G8 over 1866-67 

cate,,lishmcnl, 
January 1868, and colnmcnccd work on the 23rd of January. The 
increase of the cstablishmcnt proposed by me and recommended to Govern- 

ment by Colonel Thnillicr, vide "Report on Topographical Survcyr for season 1866-G7 page 17, 
para. 58", was sanct iond on the 1s t  April, and I immediately madc arrangements to secure suit- 

Dcc. lR6G to Nov. 1867 
inclosive. 1 

DCC. 1867 to NOV. 
inclusive. 

18Gs} 

Increase during thc past ycar 

a l~ le  candidates for thc ncw posts. I t  is impossible to find t r i n c d  Photographic agency suited 
to our requirements to hand, in Calcutta, and I llavc had regularly to train 11p all my assistants so 
that  t l ~ c  out-torn is not so large :IS it  would have been, could I have got ready trained men; how- 

7. Thc Zinc Printers from Southampton scnt out by the Secretary of Statc arrived on the 14 th  

132 

r,oe 
- 

270 

ever thc new assistants both Europcau and Nativc are making rapid progress, and I believe a 
muell 1:lrger ont-turn and bcttcr w r k  may be cxpccted shortly from thcm. 

913 

r,oia 
- 

1,070 

8. I am happy to rcport that  the nnastntic proccsq was ssuccssf~~lly introduccd into this off ic~ 

, \ n ~ ~ l . \ t ~ c  norl. 
1.1at J I ; L ~ ,  ant1 that alrc:ltly several maps that  wcre out of print, have been 
rclwo(lr~crd by this clieap and cco11ornic:ll systcm. More maps would have 

all:r.zt:~t~sc~l, but ~ l n & ) r t ~ ~ n ; ~ t c l y  both the Coppcr Plate Presses in use gavc way, and have had 
lo be sent for rcpalr to  thc Cosslllore Foundry. 

9. My rcmnrks made last year al~ont  thc dif icl~l ty of carrying on Photo-Carbon transfer 
\rorlr and of printing from zinc in thc hot damp climate of Calcutta have 

Y~fficully ul ZII~C ~ r l u t l n g .  
been completely 11ornc out 11y this year's experience. Gelatine, the principal 

slll,stancc llsed in Pl1oto.-Carbon Transfer work is vcry hygrometric and absorhs moisturc very 

mpicllp, and, i n  ktlc rail1s hcrc, whc11 thcrr is scarcely half a degrce of difference between the wet 
;,ll(l dry blllll tllermomctcr, ~t is :~lrnost i~npossihlc to gc t  i t  t l ~ o r o u g h l ~  dry, and tllc work is 

llcavy coalsc in consrqocncc. Zinc printing i s  also vcry d i f i c ~ ~ l t  in  thc hot meathcr and 

rains, 3s tllc get heated :lud the ink spreads, in  fact we somctimcs have to stop printing 

aRcr 11 A. ar. in thc hot months. 

2,730 

a,lsi 

2,421 

Advnnlnge of n dryer cli- 
I f  the Pl~oto-Zinc Prcss conld be rcrnovcd to a dryer climate 

~ R I C .  tllc work would procccd much morc satisf;tctorily, and I am convinced 

tllcrc wollld IJC a considcrablc saving to ~ o v e r n m c n t .  

l b .  As I Ilarc already llad thc honor to rcport to  you in my lcttcr of thc 7th Ju ly  1368, the 
1xc3cnt 0ITic.c acco~nnlodation or  thc Photo. Urancll is quite inadequate 

r m x o t  ormrnrnodnlion. 
:~rrtl runsnit:~l,le, :~nd \vorking as \ve arc obligcil to do with all sorts of make- 

$lli&, is Vcr\- liill!lC t o  relldC~ Crc11 L ~ I C  l~cbt nssist;anLs slovcnly and carclesri. 

1,095 

l,i4., 

G-1,s 

23 

282 

259 

Lrnn8rm 
to zinc nre gcnerolly 
shnrprr nnd: better 
t~ lnu  t l~ose to stone, 
so tllnt wo pllt 
rnolly n5 possible on 

tllc hrrncr in prc- 
fcrorleo l o  the Inllrr. 

6 1  

47 

* 
-14 

8,4~11.2 

51,024 

-1~2,583 



1'0 ~vorli .s)stc~n:~li,!:~lly 11n1l \\it11 tluc: rcg:~.rd to Lhc 11ealLl1 of t l ~ c  A~sistants  in the hot 
\\.e:~ther a1111 rains, \\.c r r q ~ ~ i r c  at  lcast dool)lc the spacc we a1 present occupy. The present state of 
things is getting morsc tlaily, :IS ol' coursc in an ollicc of this description the accumulation of 
ncgatives, kc., is const:u~tly on the incrcasc and proper spacc for storing them, $ paper, and 

is urgcntly rccjuircd. A new glass l ~ o ~ ~ s c  is :~lso grcat,ly nccdctl, as the present one is 
unsllitablc in every \\ray for the amonnt of work tha t  uow passes through thc office. 

11. 'Close snpcrvision has bccn oserciscd by myself over all the details of this Branch and there 
is a'dccided improvcmcnt in t l ~ c  sharpness and t i~ l i s l  of the maps turned 

Qoalily o l  work. 
ant, over (I~ose of last ye:~r. 111 Indi :~ \vI~crc t l ~ e  demand for maps of any  

part,ical;tr part of the countrg i;r immcdiatc use is orten vcry pressing ant1 urgent, and where 

manuscript work \\~ould c:insc delay, i t  oftcn l1:1p1)e1is t l l n t  \vc li:~re to copy originals quite unsuited 
to thc process, :~nd bclbre l'hoto-zi~lcogr:~l,I~y \\,;IS invcnlctl; of course tlic best results 
cannot Lc cspcctcd from tl~csc, but  thcrc is n decided i~nl)rovrment in t , t~c drznving of maps now 
espwially prcpnrcd for t,he process, t l~ongh of conrsc it will take time before Draftsmen g e t  
thoroughly accustomed to clmw in a stylc which will meet all our recjoirernents. 

12. Tlicre is not a vcry large balance to Lhc crcdil of thc Dcp:~rtmcnt, bnt  still i t  amounts to  
Rs. 20,01.1-1-1, wliic.11 seems very fair, c o ~ l s i d c r i n ~  l l ~ e  11111nl~er of assistants who are still under 
trniuing and wl~o  can only work very sln\vly a t  prcsent, antl that  as I liavc alreaJy stated t l ~ c  
maps are priccd a t  the bare cost of reprodr~ct.ion and material. 

13. The conduct of the ml~olc estal)lishmcnt has bccn satisfactory, antl I can report very 
C o l ~ d ~ ~ c t  oiE>t~bl~al~lue~~t favorably of the industry and energy of Scrgeant JIdcltcnzic, I I r .  Crosly, 

Scrjeant 13rucc 3Iacltc11zic and Scrjcant TI-atson. 

Scr,jcaut Brucc Ifacltcnzic, had passcd the annstatic cotusc a t  Southampton and his assis- 
tance was most nscfiil in introducing the proccss into tliis Oficc. 

11'. As this is the first report sincc the ncw l'l~oto-zincograpl~ic est:~blish~nent has b c c ~ ~  s:~nc- 
t i o ~ ~ c d  and formed, I attach an nppcadis descril)ing a t  Icngth our system of working. 

I 11:1vc t l ~ c  1111nor to Iw, 
Sir, 

Your most ol~etlicnt Servant, 

.i. l3. I I E L V I L L E ,  Gyf1 t i 11 ,  

111 c,largr I'reus our? I'lrolo. ll~.ni,rht,,<, 

S I ~ I T I - ~ I ) ~  CC,ICI.,I/'.V Ofi(,,,, 



2 Miles= 1 inch * Jamoo Territories, sheets 1 R: 3 
II ,, * Snugor District in  G sheets 

4 ,, 1 ,, * Tipperall and Noacolly Districts, in  4 shcets . 
j) ,, * Chittag-ong District, in  3 sheets 
91 ,, * Sylhet District, in 1 sheet 
)I ,, * hIanbhoom District, in  4 sheets 
)I ,, * Hazareebaugll District, i b  4 sheets 

1 2 8  Mi les= l  inch * India, Hand  map in 1 shcet 
India, illustrating lincs of Telegraph 1863  . 
I ,  lenasserim and the Kingdom of' Siam, 
India, shewing Financial Circlcs, G color stones . 
Coast of I n d ~ a ,  \\'reek C h a ~ t s  1865, GG-G7,3 color 

stones 
City of Saugor, for incorporation with Photo- 

Transfer of " City and C;mtonmcnts, &c. kc.". 
* Pubbee Hills (piece for incorpowtion with 

Photo-Trnnsfcr of " Goqjrnt District" 
MAIN C I I ~ C U I T  

RIaps Tipperall, Main Circuit No. 1 0  
r 1 hlile = 1 inch Manbhoom District. 

A B S T R A C T  of the work e.ccctcterl it1 the St~roeyor Geileral's Oflee, Lilhogra~hic Brauch fiojit 

l a t  Decei~Ler 18G7 to 30/AA'ovettiber 1866. 

~ ln t iqnar ian  
Imperial 

>I 

Scde, 

~ o t b l e  Elephant 
ltoy a1 
Imperial 
Atlas 
1 rnpel.ial 

,, 
Dortblc Elephant 

Sheets. 
I I I- 

New maps, &c. the Lithographic dra\\,ings of which 
wcrc completed during Ll~c prescnt year. 

Antiquarian 

Size. 

Demy 

M. Cs. 11, 1 3  & li, 1 7  & 1 8 , 2 0  
$23,  21, 23, 24, 2 5  & 2G 

Oudli Division, Rcvcnue S i~rvcy  
shccts 0,14~,15,16,  17,20,21,  
22, 23, 2.4, 30, 31,32,33,3-1, 
46, 4,G, ' 

3 Comprising Imperial 1 ROYil  

Donblc I':lcpl~ant 
11nperi:d 

Sy l l~c t  District, shcets 5, G & 8 Comprising 1 I 
Sindl1 Division, Rcrcnr~c  S n l ~ c y ,  

sheets 1 to 8 inclusive 

Double Elephant . . . 1 
Imperinl . . .  4 

EXTRA 1'l'onlc.- 
D n ~ i n ~  the  pear the  follo\ring Dl.nwinLw Ssvcrc 
cc,ntl~lcted 1)y spc?ci:~l Draftsmen. 

hlisrcllancons Maps and D r a w i n p  of various 
sizes ranging from 4 shcct Demy to Irnpcrial . . . 

s ~ i l ~ ~  = ) irlcl1 Tenasserim and the Kingdom of S i i~m,  in 4. sheets Atlas 
4 , 1 ,, Do. Po .  Do. 6 ,, Antiquariall 

nclaspore District . . . Atlas 
, I  lineporc Disl~ic.t,, Khalsa Portion . . . Double E l e p h a ~ ~ t  1 
9 1  " 

Do. Do. nr11nlc of thc Kl~a l sa  area and tha t  
of thc Zemirltlarics . . . Tml~erinl 

JInnnporc Purgnnnah, Sketch JIap . . . Atlas 
IAnllorc Cit.y and Environs, &c. kc.  (rcdoccd scale) 36 x G3 
C ~ ~ r r c n c y  1)iagr:lm . . . ~ l n t i c ~ i ~ a r i a ~ ~  
~I i scc . l l aneo~~s  Maps, Dramin,mc & Slietcl~cs, Dia- 

grams, &c. of vnrious sizcs . . . 

photo. Carboll tr:Insfcrs, Tnl~ogrnl , l~ic~I  m ~ d  Rcrcnrlc Sl~rvey Maps to Stone and Zinc 99 ... 
~lisccl lel lcous l\I:ll,s, l l ~ a n s  : ~ n d  l)rnnrinbv all of a I:lrgc eizc I!) . . .  

Do. 

Various sizcs 22 



ABSTRACT oJ the prinli~ig perfir111ed dicring the yrar, ahewirg the ocllrte or  arlliffg prire 
of l i e  some. 

It mill be observed that  after deducting the permanent and contingelit expenses of the  
Lithographic Bmnch ant1 allowiug a Iargc sum for cost of paper, &c, there is a sum of Rs. 7,948 
to the credit of the Department, and which sum it' taken with the  estimated cost of the  Depart- 

mental forms printed off, would show a balal~ce in favour of the Lithographic Branch of upwards 

of Rs. 26,000. It should also be noticed tha t  this balance has been arrivcd a t  after again this  
year taking the selling price of most of the  maps a t  a much lower rate t11.m formerly, to accord 

with the new Catalogue now bcing got  up. Many of thc sheets nra this ycm priced rn much 
as 25 per cent. less than was formerly charged for the same description of map. 

20,829 
6,s I0 
(i,Y30 

13,014 

6,158 

3,010 . 
5,610 
4,RJO 

66,781 

117,0-L8 
92,161 

275,990 

. . .  

... 

... 

... 

. . .  

... 
they constitute 

-- 

NEW WONK.-llrint.cd oll' 

District and CiencraI 3T:1l)s on various sc:~lcs frnm 2 milcc 
. . . . . .  ... t,o the inch :ind u~)\\,:~rds . . .  

ltevcnue Survey Main Circl~it 31:1p.;, scale 1 milt= 1 inch 
Do. I .  Sllcct l\I:cl)s ,, ,, , , . . .  

. . . . . .  & ~ ~ ~ ~ E L L . \ N E O U S  l I . \ ~ ~ ~ . - S l i ~ t c l l ~ ~  and Diagrams 

R e l q r ~ s ~ s  & REVISED I':DITIOSS O Y  M.\IIS.-the stone.: of 
. . . . . . . . .  ... \\,hich had bcen prcser\.ed 

PHOI'O. T n h ~ ~ ~ ' ~ I t ~ . - P l i l l t ~ d  O f f  

Topographical Sorveg hI:~l)s . . . . . . . . .  
. . . . . . . . .  H.~:venue Snrrev M:I)IS ... 

hliscellaneous JIapr, LC., &a. :lad I{c!prints . . , 

I.'o~urs.*-For the use of De1)artment 
Topogral~hical and Revenue Survey . . .  
Departmental Ordcrs and Memos. &c. &c. . . . 

COST OP Ll'l ' l l0Clll.4~~1~ D R A N C I ~ .  

. . . . . . . . . . . . . . .  Permanent Establishment 
Contingc~nt expenses . . . . . . . . . . . . . . . . . .  

DO. Extra  . . . . . . . . . . . . . . .  
. . . . . . . . . . . . . . .  Cost of Paper, kc.  estimated 

Difference to Credit of Department . . . . . . . . . . . .  
- .- 

*In complinnco with the orders of Gorcl.nment, no credit has heen 
a large portion of lhc work performed at prcvl nnd have been lnodcrntcly cstimoted at Ils. ... 

This together with the above bnlnnco mo~lld shcnr u dimerencc in favor of the Lithogrnphic Branch of Rs. 

P. 

,,- 
,,,, 

,, 

,,,, 

,, 
,,,, 

I 
Rs. 

2 1 , 7 6 4 , 4 , ,  
8,770 
8,285 
1,77Y 

5,465 

2,605 
9,461 

5:1 
21 
4.4, 
26 

27 

17 
3 5  
L i  

24,s 

49 
120 

41 7 

... 

token for 

A .  

,, 
14  

,, 

15,513 
6,510 
6,820 
9,034 

,1,,4:35 

3,010 
5,610 
4,890 

55,781 

43,992 
68,907 

168,680 

... 

... 

. . .  

... 

... 

... 
these forms, 

2,507 

54,GYO 

54,,639 

35,029 
48,338.1315 
1,812 
5,463 

96,6901141 3 

7,9181111 9 

17,9601,~ I,, 
25,908 

81 ,, 

10 
- 
,, 

101 ,, 

6 

10 
14  

-5 
1 

10 
9 



( t; 
4 

Slalerewl of the zoork e.rccztled itt the Stirueyor Gewerul'~ Ogicc, Photugraj~lric n ~ ~ d  Pholu-~i,tcbograI~hic Brutrch 

d~rr iag  t i e  year 1867/68. 

-- . - 
p~ -- 

2 1; $ ; 2 
i.2 & 
% 

,? 6 * - 
w a > 

r v ,  
v,; 

2 : 

- 

10 S I I C C ~  not yet p r i n ~ .  

4 s~ lee t s  not yet printed 

AI. 1. 
Gwdior NO. 1 Topogl. Party. . . . 18  1 = 1 98 ,, 98 17  ,, 1,200 1,200 

F = l  
Do. reduced & Index to sheets ... 8  8 = l  1 3  90 11 3 ,, 450 4.50 

1 6 = 1  
26 111 401 109 20 1,650 1,650 -- 

Central Provinces No. 2 Topogl. Pj-. 'J T Z  77 5 , 750 750 

- - - 

nevrnaa .  

- 

No. or 
Pulls. 

Do. reduced . . . 
Do. Triangulation Chart ... 
Do. Talook Meil Ghat . . .  
Do. ,, ,, enlarged 4 times 

No.  or 
eon~tplrtc 

Copiro. 

- 

S c ~ l e .  Silver 
Prints. 

. 
To 
z 

4 
1 
1 
1 

30 

58 
Do. reduced 7 4,=1 - 7 32 7 - - 

9.5 32 93 
Chota Nagpoor Division No. 4 To- 

Carbon 
Prints. 

151 340 36 --- 
5 

10  
2 - 
17, 

14 

2 

pographical Party l7 

4 = 1  
,, 

1=1 
4 = 1  -- 

-, - - -- -- 

q- 112 35 I 93 16 1 !L,.l.50 2,010 --I 6 Sl~eels not trcnslered. ' Bundelkund Survey No' 16 04. 60 30 5 ,,I 600 5 Party. . . . 
Do. reduced . . . 4 4.=1 4' 60 4 1 ,, 20 

Do. Indices to Sheets ... 3 ,, 3 1 , 320 42.0 { ~:mt year. { 2 
16=1 

7 

,, 

,, 
,, - 

'=' 

Cossyah & Garrow hills No. 6 Party 

Do. reduced & Index to sheets. 

Rajpootana Survry No. 7 Party . .  
Do. Index to Sheets . . . 

4, 
6 
6 

93 

I {  

" 

750 

1,530 
20 - 

2,300 

Do. reduced & Index to sheets. 9 

96 

6 

35 
,, 
,, 

305 

750 

1,370 
20 -- 

2,l:l.O 

1 2,200 

"-1 
,) 79 

Do. reduced ... 5 4.=1 5 42 5 1 30 :I0 
1 3  5.1, 4.2 54 9 1,530 1,330 -- 

-_ - --- 
Hyderabad Topographical Survey 

(Reprint from old negatives) I I  >) 1, 
80 1 ,  ,. J >  

830 - 

16= 
16  3 5  15  

-- - 

8 = l ,  x-- 
1 = 1 

City & Cantonment Plans . 

REVENUE SURVEY. 

District n h p s  . . . 
upper pmvinces M. C. M~~ , , , 

Lower Provinces ,, ,, . . . 
Central Provinces ,, ,, ... 

Mkcellanmus Mapa, Plans, Be. . . 

Anastatised Milpe . . . 

Zincogrephs ... 

1 
6 
,, 

830 

,I 250 250 1 
I-- 

1,760 3 uot re1 t r ~ ~ n s k d .  

101 
81 

-- 
- 

6 

35 

20 
211 

)I 

1 
1 
,, ------- 

5 

26 -- 

1 3  

- 
i = 1 

Xi?qY7-7 -----__- 
12 %1 

16=1  

J J  

,, 
,, 
,, 

,, 

4, 

l o - - -  1 Y  / 26 

24 rip---- 
P 
5 

), 
30 
50 
,, 

6 5 2 1  
6 - 
5 

3 

- 
, 
, 

1.31 

35 
22 

-7T 

85 

12  

8 

221 8 1 225 
ICH 1 2 , 102. -- sa I e,o:3:, I 723 ----- 

10 1 
21 ( I =1 

3; 
50 
,, 

-- 940 -- 
920 

- 
36 

1 3  

1 --- 

i 4 = 1  133 l,OR?i 55 

107 

=I 
920 / 2y;;f;z;;ati:"li.. laken 

10 

1 = 1 

-- 

196 

17 

8 

240 ' 
1 lCill *' 

400 

240 

1 1,160 
.- - 

12.1, 

{ ycnr ,+  p t  printed. 

3,10,i 1 1,520 

1 0  9,114 
,A 3,990 

135 1 43 1 175 

,, 

3 S l t ~ e l r  rrpriut 

( o s~teots clot yet printad 

c ~Iwotr reprinted, 1 

5,617 
2,6:30 

900 

600 

( ~ o l l n l ~ t  ordered. 

1 1 llllrlul, hcznltrcr lnkea l lst  

1 2,728 
6 2,7:lO 

fi,m$ --(-I- 612 

,, 

,, 

' 
I 

1.5'36 
2,:16 

.: 
C 

3 sl~rrls Reprint. 
.I. Sllerls not yet p r i n t d  1 1 ~ o u o t e r  onlsred. 

2 not y e t p r i n t d  

24~16,752 23.910 

1, I ,, i 

I 

5 1,460 1,350 ,I 1,725 1,715 



1 = 1 0  1=6 1 1311 3 0  124 2 4  1 1 , 1 9 1  1.520 l ~ ~ ~ ~ i ~ : u : _  

various 637 4,399 612 3 5  2 1  16,752 2 3 , 9 1 0 , ~ ~ $ , ~  Up to Anti- 

ABSTRACT. 

Topographical Survey Maps 

Revenue Maps 

City and Cauto~lment Plans 

RIiscella~~eousMaps,Plans,subjects&c 

Total out-tom by Photography 

1 3 4  

107 

3 5 

- 126 

902 

An:l;--tatised Maps 

Zincographed Maps 

Deduct Copies printed a t  Press in the beginning of the year before 
Photozinc Press waa started, and for which credit has been taken in Litho- 
gl.aphic Press Statenlent , 

Total ontttrn of Photozinco Press . .  

"13,450 

Revenue Maps . .I 11,163 I 11,169' 0 I O 
I 

13,450 - 
Tot;ll Photo-transfer work printed at  Photo-zinco Prcss ...I 35,949 

City and Cantonments Plans . . . I  1,520 I 2,280/ 0 1 0 

34,309 

Estimated value and selling price of Work executed a t  Photo- 
zinco Press and ~n Photo. Branch. 

Topographical maps ... 

Anastatised AIaps . . . I  1,350 1 1,5001 0 ) 0 

No. of 
Complete 

Coyies 

10,160 

Zincographed i\Iaps 

Y 

0 

Hs. 

10,160 

Deduct Estimated Cost of Paper . . .  . . I 4.,8061 8 1 o 
--- 
1?3,2:7r~iT 

As. 

0 

... * Deduct value of Copies printed a t  Press, priced a t  

Add value of Silver printing 5,171 Silver prints ... . . 

Total value . . . . . . . . .  . 

Cost of permanent establishment . . , . . 11,606-7-87 1 1 I 

3,000I 0 I 0 

4,6;257/ 8 1 0 

Contingencies . . . . . . . . . .  6,033-7-3 

B:~l:lncc in f:~vor of Department excl~~sivc of 
st~pel intentlent's pay and allon~anccs ... ... 

17,639114 (11 

20,041 1 1 I I 





kept , I  or 5 days) they arc prescrvcd flat in a ]>or made for tllc ] ) I I~~)OSI- .  !is a r11Ic oldY one set. 

of transfers of a s~~l?jcct  is joincd up esccpt in cascs wcrc tho \vork is vcry closc and fine and 
liable to fail in transfer, or whcrc a large number of copies arc required n l ~ c o  two or thrce sets OF 
the same snl!jcct are joincd up accordinx lo circ~~mstal~ccs.  

Thc avcmg2 num1)cr of f;~ilurcs to thc 1111rn1~cr of snhjccts transfcrcd for the last year is shewn 
ill the stntemcnt ljolow, i t  fiivcs about a littlc lcss than 1 in 7. 

1 ,  S ~ ~ l d c c t s  1 'L'ransfi~r 
18G7-GS. ioinctl 1113 and 'fitilcd ant1 

- i trnnsL.rret1 1 rcjcrtcd. - 

oc'toljcr 
Novem her I i,: I : I 

I I- I 

2 (1 
3 2 
0 5 
2 5 

0 
33 
'1 0 

4,. This' consists of European Assistants, 5 Native printers and 6 Presses, a t  prcscnt the  

rhotozinco Prcsn establishment is not complete, as i t  takes time to train men up to  be 
good Zinc Printers. 

The head printer is held generally responsible for the quality of tlie printing, seeing tha t  

l lead Printer. 
the plates arc properly grained, for giving out work according to the  capa- 

bilities of the different printers, for registering file proofs with press . 
orders, lzeeping tlie books, kc.  his own more especial work being proving for press orders, though 
he assists in  printing when hc has 110 other nrorlc to take up. 

5 ' 
:1 
o_ 
0 

7, All transfers Photographic or Anastatic are made by the Officer in c h a ~ g e  himself, or in  

Trnnslcrs. his presence. 

7\I:1ny of t l ~ r s e  transfers have been 

rcjcctetl froni being too coarse, which 

a had ori~in:tl 11nq to  hc dealt with, i t  

sometimes takes 2 or 3 transfers be- 

forc a passahlc platc is sccured. 

Proofs are examined by the Officcr in  charge and then sent out to the Departments for 

I'roals. \vhich thcp are prepared, for revision, but  thc  final press order is always 
given by the  Officcr in charge. 

The out-turn of thc different prcsscs, is, as a rule, inspected by the Officer in  charge, four 

I'rlnlinx or five timcs a day, and the irnprcssions, ns far as possible, are again 
esamincd before despatch. 

The daily out-turn from onc press, of snl~ject covcring a double elephant sized plate, with 

Unllg a,,t -,,, r,, Prcrr. 
a good printcr, varics from G O  to 8 0  imprcssions. 

8. Thc I ~ s t a l ~ l i s l ~ m c ~ ~ ~ s a n c t i o n e t l  for Zinc corrcct,ingis4 Draftsmen, i t  is not as yet  completc, 

Corrrr,ora nl,,l Dml,q- 
as i t  iakcs time to train mcn up to this work. Platcs tha t  are not likely 

mrn. to linrc many revisions, nre toachcd np  berorc ctcliing and proving, bu t  
many Rlaps have vcry consi~lrrnlrlc corrections and alterations made on the 1st  Proof, and these 
of roursc havc to l ~ c  matlc :~f trr  th r  pl:ltc has Ijccn etched. 

At lirlit, tlirrc wnq some difi(.rilt~- in teaching thc Draftsmell to clcan s ~ ~ f i c i e n t l y  those 
portio~ls of t l ~ c  ctt-hrtl I'lattl that  rrtlnirrtl r c r i s io~~s  and :~ltcr:lt,ions ; IruL no\\, t,l~ey have go t  into 
Ihe IV:I>- of it ,  :11ic1 wr wltln~n hnvv : \ t i \ -  diflit-~~lty, in l)rinti11~ from corrcctctl, or rcriscd Zinc 



Plates. I t  is intended eventu;~lly that  a certain porLio11 of thin estal~liuhme~lt should be 
employed in making hand transfers, drawing on Zinc, direct, &c. as wc now find that  wit11 carc 
wc  can preserve unctchcd plates without injury to the design on them for six ~veeks or 2 

months. 

9. W i t h  the increase of establishment, the collsllmption of chemicals has become so con& 

Slore-Lecper. 
dcrablc, and the stock in hands so large that i t  has become adviseable to 

entertain a Baboo for the express purpose of' acting as storc-keeper, 
out chemicals and checking stock; he also acts as writer. - - 

nooks krpl ~u Pl~olozinco 
10. The Books kept in the Photo. B~.anch as i t  is now worked, 

U ~ H U C ~ I .  are detailed below. 

3Ionthly B C C O I I I ~ ~  of expenditure of chemicals expended and received during the month 
and balance of stock in hand. 

llrcel:ly account of chemical expenditure. 

Day Boolr, kc.  Do. 
Pet ty Contingent Accomnt. 
Contingent Bill Book. 
Rcgister of work and originals reccived for reproduction or reduction. 
Oficer in chargc's order and Memo. Book. 
Formula Book. 
Letter Book and Files. 

Diary of Negatives taken. 
Mollthly Accoullt of do. 
Register or Index of do. 

C ~ R B O X  AND SILVER PRINTING B n a ~ c n .  

Diary 
Register of Carbon Prints. 
Register of Silvcr Prints. 

I Printer's Diaries. 
2 Register of work. 
3 Clraning Order Book. 

4 P:lper Accoont nook. 
5 Jlap Despatch Book. 

Each Draftsman keep a diary from mhich the monthly rcport is made out. 

11. I n  a large Office, like thc Survcyor Genernl'n, and in a country where the dcmand for 
maps is so constant and prc.-ing, i t  often happcns that to'supply any 

General remarks. thing, in the shape of a map, out immediately, llomcvcr roughly csccut- 
od, is bcttcr than the delay that would be caused by redrawing t l ~ c  map. I t  is on this account 

that  me often get  originals t,o reproduce, mhich cannot bu t  give coarse rcsolts, but rnl~ich satisry 

the irnrnrdiatc demand, which is for cl~cap roughly csccnted, but accurate maps, and tl~csc arc 
quilt suflicicnt, fix thc wants of  thc Civil oficcrs, Public Works, Irrigntiol~, Telegropll Depart- 

ment, kc. and for illustrating rcporis. 111 fact thc map3 now l~al~lishcd 11y P l ~ o t o z i n c o ~ r a ~ l ~ y  may 
bc callctl preliminary and well hercnlter as tllc demand sriscs, be l~~lh l i s l~ed  in a ~nucll morc cia- 
'I10ratc style. 



( 1 1  ) 

Of course it so~neti~nes also Iiapl~ens that there is a grcst preys of work and maps are 
urgently called for, and a t  these timcs mediocre worli 1 1 s  to be passed to savc time which would 
not he passed in the ordinary routine of work. 

All negatives of the regular maps of tlie Indian Survey are registered and preserved, and 
files of all tlic out-turn printed s t  the Photozinco. Prcss arc kept in the Office. 

No for~nula are allo~\,cd to be altcrcd or modified without sanction of thc Officer in 
charge and the al tcr t ion being entcrcd in tlie fornlula book. 

12. The cost per square foot of pollisliing maps Ly P l ~ o t o z i n c o ~ a p l ~ y  appears to be 
about what is sl~cmn in thc statcmcnt Lclow, though of course i t  is liable 

Cost. 
to vary slightly more or Icss, according to the salaries of the Officer 

in charge and tlic assistants. 

13.  As we havc ilow to do a great deal of nrork for other Dcpartmcnts, and for which the 

Cost of pl~bl i~hi? lg  l?!!llp~pCT 8fllUrC fool. 

o,llcr Survey Dcpartmcnt gcts no crcdit. I propose to begin a regular system 
~ p p  trtmrnts. ,of Boolc debits with othcr Govcrnrncnt Dupartmcnts, debiting them for 
worlc done in the scale shewn abovc, btit I shall report separately on this subjcct. 

14. A very expeditious way of publishing cornmoll maps ivithout any great detail is to trace 

Copyin, .In,mOrisinnlr t l~c tn  in pcn and inlc on tracing clotl~, as me find wc can get  as good ne- 
an tracing r ~ u t ~ ~  gatives from i t  as from maps drawn on l):lper, scvcrxl maps nod plans have 
been pul)lished i11 this may lately in Survcyor Gcncral's Ofice. 

Cost for copy. Cost of transfering to Zinc. 

15. A list of thc formula in use in this Officc, is appended. 

Cost of 
Print ing 100 

copies. 
Rs. As. P. Re. AS. P .  Roughly speak- 

Negative 3 3 0 1 1 0 

1 ing  1 annas. 
Carbon It is as expensive As. P. 

Pr in t . .  . O  12 0 t o  p i n t  one sqr. 1 10 esclu- 
-- 

5 foot as 2 or 3 up tosive of sopcrvi- ' bertain size impe~s ion  and cost of 
rial. / ~ a p c r  and Ink.  

Ncpqtivc 2 9 0 I 
Canhon 

Print ... 0 8 0 0 0 of supervision & 
1 1 0  ' 1 cost of paper and 
3 12 0 ink. 

First class 

Photo. 
Zincography 

Or 1 Photo. 
Lithography , 

Sccond class 

Of course where 
mare t l l n t ~  one silvrr 
priut i n  roqairwl ~ r o n  
the s a w  Nepativer 
Hte 2nd and succer~ive 
prints would arlly cost 
9 nnnnn and 7 ~ ~ t n m  
re.ipcrtively according 
tu elnsr. 

Silver Printing 

Rs. AS. P. 
3 la 

3 0 0 
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b r r n n l ~ c  In use 711 Sl~ruyor  General's Ofice Pllolo Brat~eh, Culcullu Deceaber 1 t i G Y .  

Thomas's aud Man7an11's niirccl half and half, ought to be iodized a t  least a fortuigllt be- 

Collodluu. fore use, but bctter if n month or two. 

Nitrate of silver 23 to  35 erains accordina to temperature, to 1 oz. of distilled water, 

Unlll. Bath dccidcdly acid wit11 nitric acid. 

... Developing solu(ion. Proto-Sulphate of iron . . .  ... ... 

... i ... ... . . .  Acetate of lead 
2 grains. 

nmollnt o f  Actic acid (Glacial) 10 ,, 
... ... ... 

glacial nrelie neid rn- Spirit,s of ,,-ille . . .  15 ,, ... ... . . .  
rics wit11 tempcmlurc. \\ratcr (rain or distilled) ... 15  ,, 

1 ounce. 
Fixing sollttiou. 11 n~calc solution of cyanide of Potassium. 
lotensiljing. After lising fiood the plate ra id1 with, the followi~lg f Y 

... Iodide of Potassium . . . . . .  2 grains ... 
Iodine . . .  ... . . . . . .  1 ,, ~vasli off 
lTT:~tcr . . .  . , .  . . . . . .  1 ounce 3 

and intensify with 3 or 4 drops of Solution No. 2 added to 3 or 4 drachms Solution No. 1, until 

sufficiciit density is obtained and then wash \\,ell. 

Immerse negative into saturated soltition of Bichloride of mercury, and leavc it in Sol"- 
lntensify~ag. tion till i t  assumes a whitish cream colour. N. B.-For very fine lines solu- 

tion should be weaker, and Negative carefully watched. 

Sol. No. 1 Sol. No. 2 

W b e n  negative is talcen out of mercury bath, mash thoroughly and pour on Solution of 
Hydrosulpliate of amonin one part to i to G oz. of water. N. 13.-The IIydrosalphate should 
be strongly charged with gas, or the lines mill not remain clear and brilliant. The English 

EIydro-solphate gencrallyrloscs its gas in transit and is often usclcss; we use Hydrosulphate 
made specially for us a t  the Burranagore chemical worlcs. Tlrhen good H y d r o ~ u l ~ h a t e  cannot be 

1 gmin  Solution of cliloride of gold mill givc fair results.- 

... Amount o l  citric 
Pyrogallic acid 4 grains 

acid tern- Acetic Acid Glacial. . .I5 ,, 
perature. Water  ... ... 1 OZ. 

Ei ther  Tllomas's \rmnish, crystal ~ a r n i s l l  or 4 oz ! of gum mastic dissolved in IG oz. of 
Spirits of nrinc. The first is thc bcst wllen procurnl)lc, tlie crystal varnisl~ is 

Vnrn~sh. very apt to adlicrc to tllc print particularly in hot weatlicr. The gun,- 

mastic acts well if tlic platcs :Ire well ~varmcd both bcforc and aftcr application. 

... Nitrate of Silver 30 grs. 

Citric Acid ... 1 ., 
Water  ... 1 02. 

Bank post and C+crman print i~lg paper, both worlc well and give good clear transfers, but 

Tronllcr Pnper, the sharpest rcsnlts we l ~ a r c  obtained, have been on  Bloc-~vovc Bank 
Y0\t. 

Theproportiou of water to gclatine varies, it  may be ronghlg stated, as 1 to 10, in the colll 

Gilnlinisio: papcr. 
:~nd 1 to R ,  in thc lint wcntl~cr, t,lic pnpcr is Iloatcd on tlic solution, when 
i t  is : ~ t  n11o11t a telnpcr:~ture of 700 lo 110. Tl'ith most pnpcrs i\vo coat- 

ings of gclntine are rcclllirrcl, l~ i l t  \\-it11 Blue \Yore B:lnl; Post onc roniing of thc 1 to 8 solution is 
snficieot,. T\Te nl\\--;lys llsctl to sensilisc. thc p:lper l1y linnd, lrut no\\, \vc gc~icrally IISC tllc srn:~ll ma- 
chilic of \vllic\l a l)inRlnm is Ri\.c.l~, l ~ y  its usc t h ~  p:~pcr is nlorc ~v(~111y ant1 I'cgYllnrly co;~tcd, and  thel'c 
is a ~ o 1 ~ s i d ~ ~ : ~ l r l ~  saving in thc csl,rnditr~rc of gcl;ltinc. Thr  h l : l c l~ i~~c  collsists of :I l~l;inl; of \\rood 
n.itll a senlicirele t in  trougli :I(. one rnd  ~ v i t h  a roller \vorlci11g in it I)p a handlc. This trough 

is part ial l -  filled with the g c l n t i ~ ~ c s n l ~ ~ t i n ~ ~ .  



A TFuodtn Roller. 

B Tin Gc1olin.e TI.(IIL,~JA 

C Gelotine Solution 

D Ifandle 10 Xollrr .  

1; Puper. 

E' IFToodra Pl ,r ,~l .  





T l ~ c  1)apcr i s p ~ ~ s l ~ c d  along the board till it  is cougl~t  op ~ulder thc Roller and pulled ro~intl 
1vitl1 iL wl~cn i t  is dm\vn olT a t  the appcr side and 111ung up to dry. 

El;eili~tc I>irI>rornatr tmrr. Excite by immersing t l ~ e  gclntinised paper in t l ~ c  following solution. 
l'cr ,,:upr. 

. . .  . . .  . . .  Ilichromate Pot:lsh . . .  .- .. 3 0%. * !\u~oont vnrim will! 
. . .  . . .  . . .  tnnl,cr:lturr. 1V:ltcr . . , . . 4,; ,, 

"Spirits of \\.inc . . .  . . .  . . .  . . .  . . .  '1. ,, 

This solution should ne\rcr be l~cyo~ld  :I tempcmtnrc of 60 to 6.5 Pcrht. and in the hot 
wcather me use an outcr dish containing ice or otller cooling solution. 

After the paper is escitcd i t  is glazed in a rolling or scmpcr prcss, and t l~csc exposctl 
r~uder a uegntivc, thc proper csposorc can only I J ~  learnt by cspcricnce. 

The lwint aficr exposure is inlted in a Litllo. scraper Press wit11 transfcr ink. The ink 
that has givcn us by Elr the bcst results is Englisll Copper Plate stick transfer ink worked down 
with a, little palm oil and tarpentiue to t,llo propcr consistency. The ink used in the Southamp- 
ton Ordnaucc Survey Ofice, docs not work well in this climate, i t  is far two soft, to  remedy t l ~ i s  
when mc arc not of Coppcr Plnl;c tr:lnsrcr ink, we add one part of Soutllampton made transfcr 
ink to 2 or 3 of the following ink :-- 

1 llj W a s  
! ,, so;l\) 
) ,, sl1cll:lc 
t ,, , Gnm masiir 
2 I I Z .  Pitcll 
-1 ,, \:arnish 
4. ,, Lamp Illnck. 

, and find that  worlc very fairly. 

The print after being inltcd in is washcd in the uso:~l way, cousitlerablc pr:~ctisc is rciloireil 
to was11 a print of a, dificnlt snl?ject properly. For a transfer to zinc t l ~ c  coating of ink Icft 
on the lines sl~ould be vcry tlliu, but for a transfcr stone move body is rcqnired. 

I .illr~uninisccl on 1'l:lin p;lpcr prcl):~red \\,itl~. 
Common S;llt . . . .  i xr;~ins 

Gcl:~tinc . . .  . 1 ,, 
Watcr . . . . . . .  1 ox 

Slltur I J : ~ I I  Nitr:ctc of Silver . . . . . .  . . .  30 gr:~ins 
, of l'0t:lsh . . . . , . . 30 ,, 

1)islillcd Water . . . . . .  . . .  1 (rz 

01lc dranl of Sugar t o  .1.0 ox. of I J : I ~ ~ I  maltes it \\.orli ci~sicr, a~ltl thc prints tonc 1~11ic1i~'r. 
'Sc>rti~tx I$:LIII C:~rl,onatc of Sorl;~ . . .  . . .  oz 

. . .  Chloritlc of Gold . . . . :ill grains 
. . .  1)istilIccl \V:ltcr . . . . . .  . I0  ox 







A P P E N D I X .  

Extract from the Ararrative Report of LIEUT. CIIARLES STRAAAN, n. E., Surveyor in charge NO.  1 
Topographical party,  Gwalior and Central I~zdia Surug  for  Seasos 1 Y 67-68. 

1. On the 2nd of October 1867 the ofice was closed, and on the 8th the camp left Debra 
on its march to 

PURBONPI'BL. Tllc pnrty takes tho field. 
Lieut. Chns. Strnhnn, n. E., Nr. Horat, Delhi, which place 

O%.in charge. I Assistautsurveyor. was reached on the 19th. Here we halted for 

Mr. Bolst, Civil Assistnnt. Mr. Murphy. Sub-Assistant. three being in order 
Mr. Chill, Sub-Assistnnt. Mr. Estcvc, ditto. 
Mr. aYnutt, ditto. Mr. Cornelius, ditto. 

make the final arrangements, and on the 22nd 
of October the whole party (mith the exception 

2, According to  the instructions I received from the Surveyor General i n  September 
1867, I weut to Agra iu order to fir poiuts by triangulation for 

COmmcncement of Agrn. Of p'nl' the large scale plau of tha t  place, which was to be made during 
the recess by the Gtvalior party. Mr.  Chill to  wllom 1 had 

allotted this work, accompanied me, in order tha t  he might  receive a little instruction in 
t r ia~~gulat ion,  and a t  the same time, ge t  an idea of whnL his ~vork  tvould be when he began t h e  
detail morlc in May. There being many high buildings and mounds about the city and 
cantonments, I Ilad no dificulty in fixing a considerable number of points with an 8" 
Theodolite, to assist RII.. Chill i n  plaue tabling or to be used as check point,s mhen it 
became necessary to traverse; but  I had some little trouble in cnnnecting my n~orli mith the  
Great Arc, the station a t  Sscuudra ou one of the  miuarets having beeu so much broken 
that  i t  was impossible toobserve from it. I n  consequence of this, I had to  rnalte a new 
station on another portion of the building, whichuecessitntcdmy going back auother step, 
as this had aaain to be connected with Fatel~pur S i c ~ i ,  a long ray which I found very trouble- 
some to observe, as the station was inside a " Mat" aud the Heliotrope could only be flashed in 
the early moruing. 

Jwnla Pershnd, Nnt. Sur. 
veyor. 

Abdolsnrnnd Rhnu, ditto. 
AbdulsubhPn, ditto. 

3. Haviug completed the preliminary work in Agra, I marched through Bhurtpore to 
Ulwar, leaving Rlr. Chill in  the plane-table apportioned him on the  

Minor A* round city of Ulwnr. 
boundary bet~veen Ul\var and Bhurtpore. I remained in Ulwar 

about a week, fixing points around the city and fort to  enable Rlr. Bolst to make a large scalgn 
plan of the place. 

. . 

Cllrirfimau. Nnt. Surveyor. Mr. Chill myself) proceeded uuder Mr.  
Golam nlohnmnd, ditto. Hiirst towards Ulwar. The greater part of 
Mr. Hurris, IVritcr. 

4.. The triangulation being 2 seasons ahead of tbe detail work, i t  mas not necesxo take 

Commcnec plone-tnblina. hlcct 
extend i t  this season, so I took up plane-table No. 97 mysel 

Colonel l{cnlinge, ~ i n v c r n o r ~ c u .  I reacllcd on the 2Gth Novc~nber  and commenced \vo. . 
cral's Agent for Itnjpootnnn. q u r c s  praC- day. From the 2Gth November till the 14 th  Dcce* 

preseuting the plane-tabling, and then I returned to Ulmar to mcet Coloncl Kentinge, the Gover 
lard during the  Agcnt for Rajpootana; who was to visit the Rajoh 011 the 1 6 t h ;  on thc may 

Horst, who had already completed his first sheet, which was not quite a full ta' 
viously visited Mr.  Cornelius, who was surveying in the plane-table adjoining b 

aud was well satisfied with his work. 

this season's work being in tha t  Slate. 





A P P E N D I X  

Eztract from t l e  ATarrative R q o r t  of LIEUT. C~IARLES STIAHAN, R. E., Srrceyor in charge NO. 1 
Topo~raphiealpar ty ,  Gzualior a ~ d  Central I~zdia Survey for sea sot^ 1867-68. 

1. On tlie 2nd of October 1867 the office was closed, and on the 8 th  the camp left Dehra 
on its march t o  

P R R ~ o N ~ - R & .  The party takes the field. 
Lieut. O n e .  Strnhan, n. E., Mr. H6rst. Delhi, which place 

O&.in charge. 1 AssishntSurve~or.  was reached on the 19th. Here me halted for 

2. Accordiug to the instructions I received from the Surveyor General in  September 
1867, I went to Agra in  order to fix poillts Ly triangulation for 

Commencement of the plnll 
of Agra. the large scalc plan of tha t  place, wliich was to  be made during 

the recess by the Gwalior party. Rfr. Chill to  w l ~ o m  1 had 
allotted t l ~ i s  work, accompanied me, in order tha t  he might  receive a little instruction in 

Mr. B O I ~ ~ ,  Civil Assistnnt. blr. I I U ~ ~ I , ~ ,  three days (one day being Sunday) in order to  

triangulation, and a t  the same time, ge t  an idea of ~ v h d  his work ~vould be when he began t h e  

Mr. Chill, Sub-Assistant. 
Mr. Bllnutt, ditto. 

Jwnln Pcrohnd, Nnt. Sur- 
veyor. 

Abd~~lsnrnndKhnn, ditto. 
Abdulsubll8n, ditto. 

detail work in May. Thcre being many high buildings aud mounds about the city and 
cantonments, I had no difficulty in fixing a cousidcrable uumber of points with an 8" 

Theodolite, to assist Mr. Chill in  plane tabling or to bc used as check points when it 

Mr. Estcvc, ditto. 
nfr, Corl,elius, ditto. 

make the final arrangements, and on the  22nd 
of October the wl~olc party (with the exception 

ChGrPmnn. Nnt. Surveyor. &fr, chi l l  and myself) proceeded uuder &fr. 

Golnm Mohamnd, ditto. Hiirst towards Ulmar. The grcater part  of 
Mr. Hnrris, Writer. 

became necessary to traverse; but  I had some little trouble in cnnnecting my work with the  
Great Arc, the station a t  Secundra on one of the miuarets haviug been so much broken 

this season's work being in that Slate. 

that  i t  mas impossible toobserve from it.  I n  consequence of this, I hod to make a new 
station on another portion of the building, which uecessitated my going back another step, 
a s  this had azain to be connected with Fatehpur Sicri, a long ray which I found very trouble- 
some to observe, as tlie station was inside a " Mat" aud the Heliotrope could only be flashed in 
the early morning. 

3. Haviug completed the preliminary work in Agra, I marched through Bburtpore to 
Ulwar, leaving Bfr. Chill in tlie plane-tal)lc apportioned him on thc 

Minor An roundcitg of Ulwnr. 
boundary between Ul\var and Bl~ortpore. I remained in Ulmar 

about a meek, fixing poiuts around thc city and fort to enable Rlr. Bolst to make a large scale 
plan of the place. 

4. The triangulation being 2 seasons ahead of the detail work, i t  was not neceseary to  

Commenre plane-tnbling. Mrct 
extend i t  this season, so I tooli up plane-table No. 97 myself, which 

Colonel ~ < e n t i a g c , ~ > o v ~ ~ r n o r ~ c n -  I reached on the 2Gth Novcmber aud commenced work on tha t  
ernl's Agent for llnjpuotsnn. day. From the 2Gth November till the 14,th December I was 
plane-tabling, and then I ret,urned to UI\var to mcet Colonel Kcatit~gc, the Gover~lor General's 
Agent for Rajpootana; who NZS to visit the Raja11 on the 16111; on the way I visited bIr. 

Hiirst, who had already completed his first sheet, which was not quite a full table. I had pre- 
viously visited Mr. Cornelius, who was surveying in the plane-table adjoining mine on the west 
and was well satisfied with his work. 



5. During my first visit to  Ulwar, I had visited the Rajah, who was exceedingly civil, 

and did all in his power to assist us;  every man a t  work in his 
Civility met with in tlie Stnte 

of mwnr. State expressed his entire satisfaction with the treatment he  re- 
ceived from a11 the qfficials, and during the whole season, I hardly 

heard of any complaints made against the Vakeels detached with each man. On my meeting 
Colonel Keatinge, I had much pleasure in telling him of the uniform civility we had met with in 
Ulwar. This was more marked, as fron-I those a t  work in Jeypore, complaints were constantly 
sent to me, and I am sorry to say I could hardly ever ge t  any redress, although I repeatedly 
wrote to the Political Officer. I am tlianltful to  say we have nearly finished the portion of 
Jeypore tha t  falls in our work, as every season that  we have had occasion to enter that State 
we have met with constaut trouble and annoyance. 

6. After meeting Colonel Keatinge in Ulwar, I returned to my  lane-table, and continued 

Returu to plnne-tabling. 
working a t  i t  until the 14th March; when I commenced inspect- 
i n g  the plane-tables in Jeypore, and on the western side of Ulwar : 

leaving Mr .  Hijrst to  inspect the plane-tablcs in the easteru portion. Native Surveyor Chura- 
man Lall was left to finish 2 sections of my work, which I bad been unable to complete. As 
he had done his first table so badly, that  I foresaw tha t  nearly half would have to be rejected. 
I worked with him a11 the difficult jungly ground that  remained, leaving only comparatively 
easy and open country to the amount of 1 4  sections to he filled iu by him, which he did very 
well, his first table evidently heing bad, through carelessness and nqt inability. For this I 
obtained leave to cut him one month's pay. 

7. I commenced my inspection with Mr. Bolst's work, which I checked both by travers- 
ing  and intersection. As I had a~~ticipated, I found i t  very care- 

Inspection of plane.tobles. 
fully and accurately surveyed, the detail being well shown. 

Then I marched through Mr.  Allnutt's section, but thc ground was so unfavorahle for 
traversing tha t  I was forced to check by intersections only. I marched along the diagonal, 

fixing a t  intervals on commanding points, taking rays to every village in sight, and tangents to 
all the hills and features I could ; I found i t  fairly correct but the hills were coarsely drawn, and 
in many places detail was not carefully put in. The fault lay more in bad drawing thau 

in careless survey. 

Mr.  Cornelius'table cnme next, and I found this very accurzte, the ground mas well shown, 
hut  there was hardly sufficient difference made in the relativc heights of the I~ills. I then took 

up Native Survcyor Chummnn Lall's murk, which as I cxpccted was so badly done in the hilly 
portion tba t  a great  part of i t  had to be rejected. I ttlol; up the most d~fficult part of this 

m y ~ c l f  as I had no one to spare a t  the timc, and I was u~lmilling that a gap should be Icft, if it  
could poss~Lly be avoided. Thc moll; iu the plains seemed failly good and was neatly drawn. 

I tlicn marched into Ulwar, visiting hlessrs. Allntitt and Estcve on thc way, they were 
engaged on tlit.ir second scrtions. I inspected Native Surveyor Ahddl Samad Kl~bn's work, 

coniprising thc easy part of the large scalc plan of Ulwar City, the hilly portion and all round 
tbc fort Lad bccn previously done by Mr. Uolst. 

Thence I to inspect Native Surveyors Abdnl Subhan and Golam Mohamed, who 

wpr.0 bo(ll p ( t i n a  011 very satisfactorily. I closcd my tour of inspection iu Mr. Chill's second 

section near Patan. 

Mr. Chill had very hard worlc to finish this table in tllc hottest part of the season, as Mr. 
Murphy n hom I had scnt to assist him, was laid up with a bad attack of remittcut fever. 

8. ATr. IIGrst, having f i~~isl icd his work, proceeded to inspect and chcck thc remaining 

of pl,,ue.,,ble 
sections, v i z .  those o l  nlcssrs. Cl~ill, Murphy, Esteve, and Nativc 

Mr. riorat. F~~rvpvors Jwala Persliad, Abdlil Samad, Abd61 Sublian nnd 
. -, 

Golam Atohamad. Of Mr. Cl~ill's work Le gave a very lavorable report, more especially [or its 



The work of the others was fairly done with the exceptio~~ of that  of Mr.  Esteve, more 
than half of his section had to be rejected. I havc aheady reported on this in a letter to the 
Surveyor General, dated the 25th April. 

9. On the 19th April I closed work a i d  marched with Alessrs. Chill and Murphy (who 
was still vcly weak from fever) reaching Dclhi on the 25tl1, aud found 

Cloee work, nnd pnrty marches 
into recess quarters. that  the remainder of the party with the exccl~tion of Jwala 

Pershad had just arrived. I left J~va la  Pershad to finish that  
portion of Churaman Ldl's section, hhich had been rejected, and which mould havc been 
finished before this, had Mr. Allnutt, whom I had sent to assist him, not broken down with 
fever. On the 27th the camp left Dclhi to march into recess quarters, and office was opened 
on the 15th May under Mr. Horst. 

10. From Delhi I went by rail with Mr. Chill to Agra, in order to finish some details 
of triangulation that  I found necessary, and to start him and the 2 

Return to to Native Surveyors whom I had tcld off to assist him in the detail 
large scale plm. 

work. I completed the triangulation and ran some Theodolite 
traverses, along the principal roads, both as an assistance and also as a check on Mr. Chill's 
work, aud having fairly started the party, I joined the office on the 20th May. 

11. The statement accompanying will show the work turned out during the recess. I n  
consequence of there being no triangulation this season, the whole 

Account of recess work. party was put on detail work, and although the country was full 
of detail and difficult to survey, we have turned out a large area. Mr. Chill, one of the best 
draftsmen, has been in A p a  the whole of the season, and this has tliromn a great deal of map- 
ping on the rest of the party. W e  have finished all the general maps and exaggerated maps 
of this season, and also worked off some of the arrears, all of which might have been finished 
this season had the whole party been employed. The large scale plan of Ulwar 11as been 
commenced, but I am afraid i t  will not be completed this year. I t  will, homevcr, be sent in  the 
first thing next recess. 

12. Mr. Hijrst has rendered great assistance both in  the field and in quarters. H e  
survcyed rather more than a table and a half in dificult jnngly 

H6nt'0 work the ground, and inspected aild checked half tlie season's work. H e  has BCUSOU. 
w r k e d  unceasingly during the recess a t  the general maps, and 

without his and Mr. Bolst's valuable assistance me should have been grcatly in arrears in  
mapping. 

Mr. Bolst finished a very good section partly in  Ulmar and partly in  Jeypoor, and sor- 
veyed all the hilly and difficult grouud in and around the city of 

Mr. Bolst. 
Ulwar. H e  has been employed almost the whole recess on the 

general maps, which he gas executed with his usual skill. 

Mr. Chill was detained in Agra a t  the beginuing of the season, and his work lay in  flat 
ground, much covered with trees, which necessitated his traversing, 

nrr. CII~II .  
consequently the area turned out by him is smaller than i t  other- 

wise would have been. His worlz, as I have mentioned above, was found to be very accurate. 
During the recess he has bcen employed on tlie survey for plan of Agra; the season has been 
unfortunate for out-door work on account of the extreme heat. 

I trust, homevcr, the map will be ready by the time i t  is necessary for Mr. Chill to take 
the field. 

Mr. Allnutt turned out a l a v e  quantity of very fair plane-tabling, but  he requires prac- 
tice in clrawing, and is not quite careful enough in representing the 

Mr. Allrl~lt. 
smallcr features of ground. EIe has workcd very hard during the 

recess a t  the exaggernted maps. 
I 



Mr. Murphy was unfortunate in meeting with an accident at  the beginning of the season, 

Nr.  Morpl~y. which rcnclered him unfit for out door-work until January ; he was 
again at  the end of the season laid up with fever, so that his out- 
turn is small. 

Mr. Esteve finished rather more than a plane-table, a,large portion of which turned out 

Mr. Estevo. on inspection to be unreliable, aud was rejected. Mr. Esteve has 
worlced hard in recess and attended office very steadily, but he 

still requires a little instruction in hill survey. 

Mr. Cornelius did a plane-table and a half in difficult and hilly ground. The work was 

Mr. Coruclius. accurate and showed the ground well. He has been employed 
during €he recess on the general and partly on the exaggerated 

maps. He has improved much in his drawing, and I hope d t h  a little more experience and 
practice, will turn out a first-rate surveyor. 

m e  Native Sui-veyors, with the exception of Churaman Lall, of whom I have mitten 

Nntive Surveyors. above, have all done good work. 

13. The whole of the centre of Ulwar is very hilly; the hills being for the most part 

Description of Ulmnr. about 800 to 1,000 feet above the plain, very rocky and covered 
more or less with jungle; bamboo grows thickly in some pmts, 

and is very strictly preserved. Through these hills run large valleys, sometimes 2 or 3 miles 
wide; down the centre of these, there is generally a good strcam of water; on either side of 
the streams in the large valleys, a good deal of wheat and barley is grown; the crops that I 
saw appeared excellent. I n  several cases small canals have been built to carry the water from 
the hills out into the plains beyond. The city of Ulwar itself is watered by two canals 
which take their rise from a large lake about 10 miles from Ulwar, known as the 
Siliser lake. It is formed by a large masonry dam thrown across a narrow portion of 
valley; during the rains this bund must hold up a very large supply of water; it decreases of 
course during the hot weather, but never dries up completely, as there is a small stream flow- - .  

ing into it, which goes a good way to make up for the waste by the canals and evaporation. 
Duling the cold weather large herds of c..ttle are taken to graze amongst the hills, the men 
building rough sheds for themselves and the cattle in any convcnient place near water ; during 
the rains they return to their proper villages in the plains. 

The tigers, which abound all over the hills, create a good deal of havoc amongst the cattle, 
and the men themselves do not always cscape. All the game in Ulwar is strictly 
the consequence is that in many places the Nilgio and Sambar literally swarm. Thc Nilgio 

do great damage to the crops a t  foot of the hills, and I was more than ouce begged by the 
oirners of the ficlds to shoot them. 

There is n largc fort covering the hills over thc city of Ulwar. The hill on which it is 

built is very steep, in fact almost inaccessible except along the paths 
Ulanr Fort. 

which of course nre well flanked. The fort itself like almost all 

hill forts in Rajpootan3 consists of nothing more than a curtain wall built round the top of the 
hill ; it has, however, advantages over most of them, as in the centre of the hill there is 3 

small valley which affords ample sheltcr for the garrison, and in thisthcro is a plentiful sul)ply of 
good water. 

At I<anltmari there is another very wcll known fort. The fort itself is very small and 
of no importance exccpt from its position. It is situated 011 a 

Knlik~vnri Fort. 
low rocky hill in the centre of o largc valley ; the ld ls  on all sides 

of it.arc much higher than that on which the fort is built, and iF artillery could be takcn up 
any of the bills to the north and west, the place mould be quitc untenable. It is now used 33 
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a prison for criminals who have been guilty of some capital offence ; a few scpoys always live 
there. 

It is a most dificult place to get to except on foot, so much so that, although 1 
notmore than 3 miles, as the crow flics from the fort, i t  was 3 marches for laden camchi on 
tlie north and west there are no passes over which anything but  coolies, or perhaps lightly 
laden b u l l ~ ~ l c s  and elephants can march ; from the south aud cast i t  is much easier of access, and 
roads might without much difficulty be made along the valleys passable for wheelcd vehicles. 
The water is said to be very bad a t  Kanliwari, especi$ly that  in one \veil which i t  is said is sure 
to kill you in the course of a year or Icss. It is given to the prisoners if they prove refractory. 

Whilst plane-tabling a few miles south of Kalll;wari, I came on the remains of an old 

Ruins oE Rmnngnr. 
city called Ramnagar close to the site of which is  a very old Jain 
temple known by the namc of Lilkant dedicated to nIahadco ; the 

temple is 1815 years old. The whole building is covered with carving which is in wonderful 
preservation ; all the other I~uildings of the city are tompletely ruined, nothing remaining but  
heaps of stone, many of them most elaborately carved. Amougst them a large figure supposed 
to be that  of the old Hind6 God No& has been discovered. I t  is cut out in relief on a slab of 
stone about 15 feet long by 5 wide. 

A t  Bhaugarh, too, there are extensive ruins. If mas formerly evidently a place of consi- 
derable importance ; numbers of temples arc still standing in  pretty 

Ruins of Bliangnrh. 
good repair, and the principal streets of the city can still be traced. 

I t  is a good site for a city with a supply of water from a small running st.ream. It 
is deserted from some superstitious idea. 

A t  Talbrich there is n group of very old temples built round some hot springs; their date 
is not known ; the water wells up into two small cisterns, and then 

Hot spring nt Tnlbrich. 
flows into a third ; these cisterns are about 8 feet belom the surface 

of the ground. The hottest water I could obtain, showed a temperature of 108O Fahrenheit. 

Iron ore is found in the southern part of the State ; some of i t  is smelted close to where 

Iron ore. 
the ore is found, but  the greater part is taken to Gazika Thana, 
about 20 miles distaut, and smelted there. A t  Akbarph., a march 

~ 0 ~ 1 t h  of the Ulmar city, a good deal of iron ore is smelted. 

Copper ore is also found near a village called Judimas, and is smelted on the spot. 

Ooppcr orc. 
It yields from 1 to 5 seers of pure copper per maund of ore, 
one fowth of the produce is paid into the treasury, and the 

remainder goes to the miners. 

The portion of Jeyplir in which we viere worliiug this season is hilly, but the hills are 

JeypGr. 
in ridges not in masses, nud are with a few exception almost free 
from jungle. The ground bctweon the hills is nearly all cultivated, 

but the soil is very smdy, aud the orops did not appear to be nearly so good as in Ulmar. 

14. My proposed plan for next season is as follows :- 

Proposctl plan for ncxt scnson. 
Mr. Bolst and Native Surveyor Abdlil Snbhnn will take up plane- 

tnble No. 124 in thc Boondi State, on completion of which Mr. Bolst 
will maroh southward to continue the triangulation, the Nativo Surveyor accompanying him as 
recorder. 

Mr. Chill will take up plane-table No. 125 and half of 12G. 

Mr. Allnntt will commcuce on plane-tablc No. 127, and then take up half of No. 58. 

Mr. hlurphy will commence with plane-tal>le No. 131, and on completion of that  will do 
:IS much as possiblc of No. 120. 



Mr. Estcve will commenec with plane-table No. 130. 

Mr. Cornelius will take up that portion of plane-tal~le No. 85 in Ulmar which was rejected 
this year, and will then do as much a3 possible of plane-table No. 123 in Jeyphr. 

Nativc surveyor JwJa Pershad d l  commence with plane-table No. 122 and then assist in 
plane-table No. 58. 

Native Surveyor Abdlil Samad Khan will work in planc-tables 52  and 50, and a portion 
of 126. 

Native Surveyor Churaman Lall in 121 and half of 322. 

Native Surveyor Golam Mohamed in half of 129 and 132. 

The camp mill march tlirough Agra to the field, and I shall take the opportunity of 
inspecting Mr. Chill's work before the arrival of the camp. After which, I shall march 

towards Sipri, near \vliich I shall commence triangulation, working westwards towards the 
plane-tnblers, whose work I shall inspect a t  the end of the season. 



Ertracl from dl/e hTnrratiae Report o f  J. MUI~HEILAN, Esq., in charge A'o. 2 Topographical 
party,  Central Provinces' St6rcey, .for Serr.?on 1867-68. 

Nr.  C. Nmle, Civil Assistnnt, 2nd grndc. 
,, .I. 11. SmitI~, SUI,-~ssistnnt, 1st ,, 1. The party, consisting of the Assistants and 
,, C. A .  Scm~l~m,  ditto, 3rd ,, 
,, A .  Cl~rnnell, ditto, 3rd ,, Native Survcyors noted in the margin, took the 
, : i t  ditto, 3rd ,, ficld on thc 11th Novemlxr, and completed before 
,, d.Cl~enncll,  ditto, 4th ,, 

H~~~ncl~nni lcr ,  Natirc Surveyor. the 5th June, the date on which the whole of 
: n o  ditto. - 
13:111firno, ditto. 
.1:\11nrdlinn Rno, ditto. 
Sheik OIXIII~, ditto. 

the Assistants returned to recess quarters, the 
following extent of work, riz. :- 

... Principal and Secondary Triangulation ... sq. miles 3,008 
... . . . , ,  ... Topograpllical details ... 2,131 

Survey of the boundaries of the Forest Reserves of Raja- 
... ... barari and Saoligarh ... ... linr. miles 165 

2. The triangulation complcted by myself and Native Surveyor Sheik Omar, consists 
of the follo~ving number of Principal and Secondary Triangles :- 

... ... ... Principal triangles ... ... 1 3  
... ... ... Secondary triangles, 1st  class ... 203 
... ... ... ... Ditto, 2nd ,I 319 
... Principal and Secondary heights ... ... ... 329 

3. The average discrepancy exhibited iu  apportioning the angular errors of the Prin- 
cipal Triauglcs is l"'58. 

8 

4. The Sccondary triangulation based upon the above, gives an average error of 037  
feet pcr mile on 249 common sides, or upon- 

... 101 sides of 1s t  class triangles ... ... 0.25 feet per mile. 
14.13 sides of 2nd ditto ... ... ... 0.45 ditto. 

5 .  The following arc the average differences exhibited in  329 deductions of Trigono. 
mctrical l~cights of Principal and Secondary Stations :- 

Average diffcrence in 23 deductions of principal stations ... 0.84, feet. 
Ditto iu 163 ditto of 1st class ,, ... 1.49 ,, 
Ditto iu 143 ditto of 2nd ,, ,, ... 1.55 ,, 

6.  Several stations of Mr. ShelvertonJs Secondary series to Chindmara mere used as 

Priucipnl stations in cxtcudiug the triangulation iuto the Chindmara and Seoni Districts, and 
the difference eshibitcd on 10 sides, avemgcs about 0'25 feet per mile. A t  8 Stations the 
average diKercnce iu latitude is V.6, in  longitude l".4 and in azimuth 5." 

7. Lnst year, while employed in triangulating the ridges adjoining the Gharaghat Pass, 
I noticed that a number of eligible hills had bcen left uncleared by the flagmen detached to  
erect staves, and on cnquiriug into the reason of this, was informed that owing to the ravages 
committed by thc man-eating tigress of tlie Ghar.ql~at  Pass, the wholc of the villages within 
the tract frequeuted by the tigress, had I)eeu deserted by the people. Believiug that  the 
underwood of the ridgcs would afford less cover during the hot weather, I deferred the  
triangulation of this portion of the Baitool District, until I entered the Town Valley later in 
the season. So many men, however, had bcen carried away by tlie tigress, and the Gonds living 
in the nciglibourhood had become so alarmed, that  I ouly succeeded iu crectiug eight staves 
on thc principal peaks. 

C 
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8. This season, after completing the triangulation of the hill jagheers of the C l ~ i n d w a r ~  
District, I was desired by the Chief (bmmissioner of the Cent rd  Proviuccs to assist Major 
Priestly in determining the heights of the most favorable passes iuto the Chindwara and 
Toaa  Valleys, and as this involved the examination of the tract frequented by the tigress, i t  
affords me great pleasure in  being able to add that  Major Priestly succeeded in slaying 
this scourge of the people. The number of men and women killed by this horrible beast 
during the last three years is variously stated, at  from 50 to 150, and judging from the official 
reports, the number of deaths appear to have exceeded 50. 

9. The following are the villages that  have been depopulated by the ravages of this 
scourge of the Gharaghat Pass and the ridges adjoiuing, embracing an area of 250 square 
miles, over which, during particular portions of the year, the tigress appears to have roamed, 
viz., Rajra, Bichkan, Patargao, Naiagao, Bithu Asola, Kodri, Persadana, Bisighat, Dhangwq 
Boldai, Bodur, Sitngang. 

10. The Gowli, whom the tigress attempted to kill three ycars ago, is residing a t  thevillagc 
of Sornatlai. H e  has the marks of 2 tceth on the back of his head, and thc scars of a claw 
on his back. H e  stated that  he mas out grazing buffdoes, and that  while following them horne 
in the evening, he suddenly heard a rustling bchiud him, and on turning round saw the tigress 
rnpidly approaching him. Before he had time to move away, he was seized by the head and 
thrown upon his face perfectly senseless. When he was able to sit up, he fo~md himself 
bleeding profusely, and surrounded by the hcrd of buffaloes, the tigress loolzing on at  a short 
distance, Watching his opportunity he fled home, lcaving the buffaloes betmcen himself and 
the tigress. Subsequently a lad bringing home cattle late in the evening, while half of the 
herd were within, and half beyond the bounds of thc village, was seized and carried away. 

11. The above seem to show that although thc tigress had the choiec of food, she pre- 
ferred on both occasious a human victim. 

12. On the 2nd May she killed a Gond while watching cattle below the villagc of 
So~nadai, and on the 11th of the same month, while Major Pricstly and myself were encamped 
a t  Sornadai, she killed a Rajpoot employed with threc others in cutting bamboos bclow the 
village. One of the latter, after witnessing the death of the Rajpoot, and joining the other two in 
scaring away the tigress, rau up to Sornadai to give notice of what had occurred, and point out 
the spot to Major Priestly. A very interestlng account of the pursuit and slaughter of the 
tigress was given by Major Priestly. 

13. Whenever a Gond or Knrku is killed by a tiger, his wife and children, and father 
mother if liviug, are thrown out of castc ; all intercourse betmcen them aud the rcst of' 

the illhabitants b e ~ n g  interdicted, on the ground that  they are laboring undcr the displeasure 
of the Dee. W h a t  malrcs this I~elicf most clistrcssing is, that  the t ~ g e r  is onc of the principal 
Deos of both Gonds and Kurkus, and if a man-eater is the Dco to whom thc p r o l ~ ~ t ~ a t o l y  

and feast prescr11,cd on these occasions, is invarial~ly offercd, often by taxing to the 
utmost the scanty mcans of thc poor creaturrs aWictcd by his mvagcs, and occasionally 
involving their procec(lmg upon begging expeditions to collect the anlount rcrlu~red. 

14. Prior to our arrival a t  Somadai, the peoplc intcndcd to dcscrt the village, and would 

have left drpartnre had thc tigrcss not been killed. Tllc lrlicf to the whole country 

has lIreu very grcat ; the sudden way in  mhich Inn1 merc carried off and devoured from 
,lilrcreut portiolls of thc forest Lctmeen Batnne and Knlmesm, 11:~ving rendered the whole of 
tbc intermcdinte ri(lRcs nnsnfc. Indccd, thc dread of the tigress was so great that (ionds, 

conld ftIrniJh information rcprd ing  hcr locality, ~c1.c afraid to  do SO, lest t,hcy slcoc~ltl l)e nsltr(I 
to assist ill tracking Ilcr. Bcforc we left Sornadai, we had thc satisfi~ction of learni~lg that the 

wl,ole of the villages woultl be re-occupied as soon as thc old iuhabitants conld arrange for their 
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15. The follow in^ is the extent of topographical dctails completed by each of the Assist- 

ants employed :- 
... Mr. Civil Assistant C. Neale . . ... fiq. milcs 194 

,, Sob-Assistant 1st grade J. Smith . . . . >, 0 
,, Sob-Assistant 3rd ditto C. A. R. Scanlan . . ,, 075 
,, DO. ditto A. Chennell .. . . ,, 318 
,, Do. 48th ditto J. Chennell . . . . ,, 189 

Native Surveyor Ramchunder . . 4 . . . . 1, 250 
Do. Pandarao . . . . . . ,, 317 
Do. Raparao . . . . . . ,, 316 
Do. Janardan Rao.. . . . . ,, 275 

16. The chcclr lines for testing the above were entrusted to Messrs. Nea& and Smith, 
mllo mere furnished with two small Theodolites and two Perambulators to enablc them to connect 
the most convenient stations, with particular portions of the check line of each plane table ; 
but the count~y  surveyed mas so over-run with forest and so hilly in character and brolten 
by ravines as to render this method of surveying not only difficult and expensive, but requiring 
more time than could he spared by either assistant. Mr. Neale in consequence adopted tile 
method of testing each surveyor's work by independent fixings of the same plane table, and so 
ascertaining, in a given distauce, the errors and omissions of each. These wcre in all cases marked 
in red ink upon each table, and are here given to afford an idea of the accuracy of each assist- 
ant in working :- 

18. The work completed by Mr. Sub-Assistant Scanlan has been accuratcly surveyed aud 
w r y  ucatly outliued. IIis work shows the most finish and care in dctail of all completed this 
season. Tbe qround surveyed was dificult, thc ridges bciug broken, and the low ground over- 
run with forest. 

N~arss .  

---- 
~ I T .  Civil Assistant C. Neale 

,, 1st Gradc Sub-Assist- 
... ant J. Smith 

,, 3rdGrado C. Scanlan,,, 

,, , Snb.Assist- 
... ant A. Chcnnell 

,, 4th Grade Snb-Ass'ist- 
... ant J. Chcnnell 

Nntirc S ~ ~ ~ . v c y o r  Rn~ncht~n- 
dcr testcd by Mr. Smitl~t 

Native S~rveyor Pnndarno, 
tested by IIr. Smith 

Native Sorrryor Bnparno, 
tested by JIr. Smith 

Nntivc Sorreyor Jannrd:~n 
Itno. CsIcd by l lr.  Sn~iUl.. 

-. -- ~ - 

17 .  T l ~ c  work completed this season by AIr. Smith is so incorrect in dctails as to leave me 
no choice b ~ i t  to re,jcct t.hc whole. 

I~EHIRKS.  
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' Hcjcctcd, thcrc being lera 
tllon one slslian in each 
SqUnrC nlilc. 

t h amdl portion of ~ r .  
A. Chconell's m r k ,  ns rscll oa 
~mrtiuna of nntirr surveyors 
Rnmrhondcr ond Pnnclnran'a 
work have brcu tcstccl LY .\I,. 
Rrnilll, but thc rcsalts'l\svc 
n o t  bccn rcrordccl n9 tlncrr i s  
woson to diatruat tlnc corrcrt. 
ncsa lines. or Mr. Smith's clleck 



10. The work completed by Mr. Sub-Assistant A. Chennell is not quite satisfactory as 
regards the mode in which he has contoured the ridges forming the head of the Tona Valley. TIle 
errors detected in his outline of some of the lower scarps peculiar to sandstone formations, as 
well as in the course of the ~r inc ipa l  tributary of the  Toma, are the lesult of his not having fixed 

a greater number of stations and made a frecr usc of his ruler prior to outlining details. It is, 
however, only just to add that  the valleys in his table merc very broken and junply, and 
dificult to  outline with accuracy; the streams early in the season having been almost hidden by 
the dense foliage of the forest The errors og his work are due chicfly to want of experience, 
and to his desire to bring in  a large area. 

20. T h e  work completed by Mr. Sub-Assistant J. Chcnnell, although defective in style, 
is very satisfactory as regards the careful may in which he has outlined the features of ri(lges. 
The details ef the low ground outlined by him and Native Surveyor Janardan Rao in the Toma 
Valley, could not be laid domn with the samc accuracy as that  adjoining thc ridgcs, on accoullt of 
i t s  being so over-11ln with forest as to  preclude the possibility of their tracing the course of 
rivers without opening rays. Even on the high road between Hashangabad and Raitool 
which runs t l~rough this portion of the Town Valley for a distance of 15 milcs, and is 50 feet 
i n  width, and cleared of jungle in its whole exteut, only four stations could bc fixcd by the 
plane table. The intermediate distances i t  was necessary to measure by thc Perambnlator, 
wing forward and backward rays for the direction of the road between the points fined by the 
plane table. Agreeably to departmental orders, the course of such streams as could nol be satis- 
factorily traccd in  the forest, have been markcd by dotted lines. 

21. I regret having to  report unfavorably of the greater portion OF the work completed 
this year by Native Surveyor Baparao, who, $though generally correet in the positions of 
villages and in tlic main drainage of the ridges, has in  a large portion of his worlr taken very 
little to  outline with sufficient dctail the under-features of thc ridges themselves. 

22. Native Surveyor Janardan Rae has greatly improved in ficld dmwing. His work 

has tlic least errors of any submitted, and is far superior to that completed by any of the 
other Native Surveyors. Only one mistake was discovered by Mr. Nealc in a distance of 
324 miles examined by him. His  style of delineating ground is so good and truthful that  
he only requires a little more time to  become an excellent draftsman and topographer. 

23. The work sobmittcd by Native Su~veyors Ramchunder and Pandamo, although fair 

in character and detail, and agreeing very satisfactorily with each other on the linc common 
to Loth tables, and with the adjoining board complctcd lry Mr. A. Chcnnell, has not beeu 
exnminccl lilGe the rest of the worlc completed this scason ; the test linc carried through their 
boards 1ry Air. Smitll having been rejected with the rest of the work complcted by that Assistant. 

21. The survcy of the Forest Reserves of Rajabarari and Saoligarh was entrusted 

to  Mr. Maine ; he completed- 
... Of t l ~ c  Saoligarh Rcscmc Forest's outcr houndary miles 67 

Of the intcmal boundaries- 
... Of Tokra and Panchi Malguzari miles 12.3 

Burlros ditto ... ... ,, 2.4 
... Patnlda ditto ... ,, 5.4, 

... ... Dolarnprh ditto ,, 2.5 
... Matigarh ditto ... , 4.4 - 26.6 

Total complctcd ... ,, 93.6 

... Rcmnining to I,e cleared and sumeyed i e. ... 1' .- - 

Of thc Rnjalrarari Rceervc Forcstls outer boundary- ... 1Ic cI~*:ITL'J ant1 survcyed ... milcs 71.4 
... Remaining to hc cleared and surveyed ... ,, H0.U - 
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25. Owing to disputes betmecn the Forest Authorities and the Malguzars holding land 
within the bouudary of thc Rnjabarari Reserve, Mr. Mainc, after completing nearly half of 
his survey of that Rescrve, was desired by the Dcputy Conselrator to take up the survey 
of the Saoligarh Reserve. 

26. The whole of the Saoligarh Reserve, with the exception of about 12 miles of the 
outcr bouudary, has been surveyed by Mr. Mainc. The portion remaining to be surveyed 

consists of the most precipitous portion of thc Mohran river, and mill involve the opcning of 
rays along one or both banks of that  river, and Lhe selcction of subsidiary stations to deter- 
miue such distances as cannot be measured by the Peramhulator. 

27. Arrangements for tllc completion of the survey of the above Reserves, as well as for 
that of Jamgarh will be madc at  as early a date as possible. 

28. The following is the extent of work completed by Mr. 2nd grade Sub-Assistant 
Farrcll, who has been cmployed since November lssl upon the fair copy of the General Report 
of the Hydrabad Survey :- 

Coyied fair. 

... Triangles ... ... ... sheets 54 
Abstract of horizontal angles ... ... ... ,I 37 

... Alphabetical list of villages ... 1)  G O  
... Triangulation charts ... ... completed 2 

Remaining to he comnpleled. 

... ... Abstract of horizontal angles ... sheets 4,0 
... Compnring and examining ... ... ,, 300 

Triangulation charts ... ... . . . . . .  2 

29. The following is tlic cxtcnt of work that will be complctcd before the party takes 
the field :- 

11 Standard maps, Nos. 1, 2, 3, 44, 5, 6, 7, 8, 15, 16 and 17. Scale 1 mile = 1 inch. 

10 Exaggerated maps, Nos. 1, 2, 3, 4, 5, GI 7, 15, 16 and 17. Scale 1 mile = 1 inch. 

1 3  Principal triangles. 

209 1st class do. 

319 2nd ,, do. 

24 Deductions of principal Latitudes, Longitudes and Azimuths. 

416 Ditto of Secondary ditto ditto. 

23 Ditto of Principal heights. 

300 Ditto of Sccondary ditto. 

General Report, Season 1567-68. 

1. Title page. 

2. General slrcleton plan on scale 8 miles = 1 iuch. 

3. Table of contents. 

4. Introduction. 

5. Description of stations. 

r Deodangar and Glintera Polygons. 
Principal triangles. 

6. Computations. 
1st clms Secondary trianglcs. 

1 2nd ,, ditto. 

7 .  hhstract of heights of Principal and Secondary stations. 
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L 8. Synopsis of Latitudes, Longitudes and Azimuths of Principal and Secondary 
stations. 

9. Alphabetical list of Latitudes and Longitudes of Trigonometrical stations. 

10. Alphabetical list of Latitudes and Longitudes of towns and villages. 

11. Abstract of horizontal angles and approximate Azimuths. 

Chart of the triangulation with numerical data. Scale 4 miles = 1 inch. 

30. The following fair and exagqerated maps of the Baitool District cannot be sub- 
mitted before the close of the approaching field season, on account of the rejection of Mr. 
Smith's work, and discrepancies between the old survey of Hydrabad and the present survey 
of the Central Provinces :- 

Standard maps, Nos. 10, 11, 13, 14, 16, 17. 

Exaggerated maps, Nos. 3, 8, 10, 11, 13, 14, 16, 17. 

31. I n  several cases there is no similarity whatever between the old and present bound- 
ary of Berar, and this appears to be the result of encroachments, varying from half a mile to 
3 miles, on t,he pnrt of the Berar people during the last 20 years ; i t  will be necessary to bring 
the subject to the notice of the autliorities with the view of having the present boundary 
finally settled, before submitting the fair maps of the same. 

32. 1 may add that  the drainage of several of the ridges outlined on the maps of the 
old Hydrabad survey differs so much from the surveys submitted by Mr. A. Ltennell and 
Native Surveyors Ramchunder and Pandarao, as to render a re-survey of a slip of 3 miles 
south of the hills and extending from Bairam to the Warda essentially necessary. 

33. I have arranged for this with Mr. A. Chennell whom I intend to employ on the 15th 
October in extending a Secondary Series to the Warda, the stations of which will be used a t  
the close of the field season for the re-survey referred to. This will allow ample time for any 

new settlement of the present boundary that  the Commissioner may consider necessary, and will 
not  interfere meantime with the progress of the rest of the work 

34. In submitting the above report of the work completed and in progress, i t  affords me 
much pleasure in bringing to  your favorable notice, that  I am greatly indebted to Messrs. Neale, 
Farrell and Scanlan for the satisfactory way in which the standard and exaggerated maps of 
the present season have been completed. 

35. I beg to submit a s1;etch map showing the extent of work completed and in progress, 
aud what I propose to entrust to each assistant during the approaching field season. The check 

line marked in red mill be taken up by Mr. Ncale as  soon as he has completed his own portion 
of work, and arranged for the survey of the tract recently transferred from Cl~indwara to 
Hoshungabad. 

36. The triangulation of thc tract south of Umarpathar and estcnding east from 

Deogar to thc boundary of the Seoni District, will be taken up by myself and Mr. A. Cbenncll, 
whom 1 intend to detach in advance to extend the secondary serics referred to in para. 33. 



Extract from the Narrative R q o r l  of L~EUT. COLONEL G.  H. SAXTON, in charge N o .  3 Topo- 
graphicalparty,  Central provinces and Pzzagapalut~~ Agency Stcrvey, for  Season 1867-68.  

1. The recess duties of the previous seasou having bee11 closed, the party left Ootacamund 

Lieutcnnnt Colonel (3. H. Soxton. 
on the 21st November and proceeded to the Viza- 

rMr. R. w. Chew. gapatam District, where arrangements for field 
,, J. A. Hny. 

Close of recess ( ,, F. Ad:lms. equipments were made; the strength of the party, 
and strcngth of ,, T. Clnnilios. 

in toking{ ,, I,cttigren, 2nd Senson. materially reduced, as will be shown hereafter, ie 
the field. I ,, A. Cooper, 1st Senson. given in the margin. 

,, n. Trewmno, 2nd Scnson. 
[ ,, E. Atkiln, 1st Scnson. 

Assistant Apothecnl.y 11. Dowuon. 

2. As usual, there was considerable difficulty in obtaining suitable carriage and other 
equipments for field service. B y  indenting upon the neighbouring 

Preparntion field. for tnking district of Ganjam, through the Collector, bearers were obtained; 
and the Maharajah of Vizianagram kindly lent me two elephants, 

and the party was thus able to enter the jungles iu  time to reach their respective grounds by 
the proper date-1st January. 

3. The plano tables were projected and instruct io~~s for the distribution of the party 
mere given before leaving Vizianagram. Mr .  Cl~ew, as senior, 

Distribution of Pnrty rind was given a central position; and Rlr. May and Mr. Adams, 
orders to Assistnnts. 

next seniors, were placed on each flank, and the new hands distri- 
buted so as to be mithin reach of any needful assistance from the seniors. Mr. Atkins waa 
placed under the dircction of Mr.  Chew for iustruction, and Mr. A. Cooper, just transferred 
to us from the Pegu Survey, where he had no experience or knowledge of plane tabling, 
accompanied me. 

4. O n  talting the field my own duties were, in the first instance, to complete the 
junction of my principal triangulation with the Coast Series. 

Trinn~ulntion nnturc Of After completing this, I proceeded t o  carry on m y  triangulation 
eonntry. 

westward, to counect with the Hydrabad Survey points. Whilst 
employed on this duty I received orders to  take up extra departmental dutics. I connected my 
work with the Hydrabad Series, but shall hereafter extend my observations, and, in  the mean 
time, as this portion of country about Lat. 18" and Long. 8l030'-cide sItetc5 map-is far in  
advance of the prcseut detail survcy ficld, I have deferred the computntion of the worl; done. 
The fresh portion of country triangulated is of the wildest description and notoriously 
unhealtl~y. It was altogctl~er impracticable to take my camp, with which, for twelve days at. 
one time, I had no commu~~icatiou whetever, though, neither myself in  the hills, nor the camp 
elsewl~crc rcmained two nights in the same place. My progress was along the l)oundary 
between Vizagap:~tam and Rajamuudry Districts, through hills about 4,000 feet high. Later in  
the seasou I csccuted a quantity of interpolating triangulation, filling in points partly for 

the then current, nud partly for the approaching season's plane tables. This portion of my 
work has been computed, and forms the only computations sent in this season. 

6 .  Thc amount of dctail survey executed this season is :~nr~sually small. The reduction 

mrvpg Nit l ,  of the strength of my party has for~ned the subject of correspon- 
on tho work cnrllSub-Arsist,- dence, a11d t,hc Surveyor Gcncral intimated that  allowances would 
nnt. 

he made [or thc reduced out-turn to  he expected from the party. 
The area survcycd is as nluch as could be expcctcd in ouc short field season. The sketch map 

511.. Chcs. zn , ,R  - 6.3 gives the extent of each Surveyor's work, as per margin. 
.. Mny, z ln.n--- 7.1 
.. A,lnlnr, 2 ~ o . s . -  7.2 Air. Chew executed 234.8 square miles. I n  the early part of 
,, Clnnllins, 2 1!1.(;- 1.6 
., pcttiqrew, 167.7- T , . . ~  season he was occupicd with the instruction of Mr. Atkins, and 
.. ronlwr. 
,, Trrw,nnn, late in the season, he fcll sick from fever complicated with a virulent 
,. htkins, 1495- ~8 uIcnr,and was compelled to give up further work. Uuder these 
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circumlta~~ces his out-turn is as much as could be done. During the latter p r t  of i a l e l ~ ,  A 

Mr. Chew accompanied me and assisted in  keeping up the Angle Book aud otlrer office duties, 
as my writer was too ill to do anything. 

d%, ]Way has produced mork in  his usual supcrior stylc. A portion of the country, 
surveyed by him this season, exhibited clificulties of almost every kind. H e  is a most carefill 
surveyor. Just as I was about to  visit Mr. May, the backward state of the work, from Mr. 
Chew's illness, &c., made i t  necessary for me to withdraw him from his own portion, and he 
joined my camp, when I placed all the hands I could collect under his direction, and thus secured 

the completion of one sheet of 30' Long. by 15' Lat. Mr. May's progress was thus somewhat 
interfered with. The quantity done by him 243.6 square miles is as much as such careful 
surveying will admit of. 

F. Adatns.-I visited this Surveyor on 25th February, and remained with him till ZUd 
nlarch. H e  has executed the largest qnantity of work this scason 280.8 square miles. He  
remained plane tabling longer than any other Surveyor, and brought in his boards completcd. His 

snrvcy is  chiefly in very wild, difficult country. An interestiug old town, l(Barsur," though 
a t  present consisting of only eleven houses, is the largest of the few villages in 3Ir. Adam's 
 ort ti on of country. A t  tllis place are several fine templcs built in very peculiar style ; a 
temple of any kind is seldom met with in the part of India I have, for so many years, been 
employed in. 

T. E. M. CClaurliics has executed 249.6 square miles. I visited him, and inspected 
and examined his work, and having interpolated several points for his board, I comput,ed 
them with him, and thus gave myself a n  opportunity of testing his work; and I had 
reason to be quite satisfied with the result. Mr. Clauclius has the smallest number of plane 
tJle stations per square mile, and should have given, perhaps, a rather larger out-turn. His 
maps do not show the same difficult couutry or close surveying as several of the others. 

TP. J', Pelligrew.-This was Mr.  Pettigrem's second season. H e  tool< the field with 
fever which, from time to time, had attacked him evcr since his return from the jungles 
the previoxs season. H e  suffered occasionally during the whole field scason, and throughout 
the current recess. His out-turn of mork 167'7 square miles is very creditable. 

A. Cooper.-This Sub-assistant joined the party from the Pcgu survey ,just as we took 
the field. Although an experienced surveyor in another party, he had never used a plane 
table. I Ic  accompanied me a t  first, and was en~ploycd with a 5-inch Theodolite, first 
observing ou a few subsidiary stations, and then iu making n traverse for 37 miles along 
a (lispntcd bocndary. Whilst employed on that boundary Mr. Coopcr got ill, and mas longer 
(letncllcd from my camp than I had anticipated, and as I was cuterir~g a particularly bad tract 
of country, I by Ictter', directed him to proceed by a more practical,lc route and join Mr. 
Chew for instrllct,ion on plane tabling. I did not again see Mr. Coopcr uutil 18th March, 

I visited him in  Mr.  Clie\ds camp. I went out plane tsljling with him, and found he 
gninc$d snficient I;nomlcdgc of the duty to enable him to work by himself; and hc was 

c o n t i ~ ~ ~ ~ i n g  JIr. Chcw's survey whilst that assistant was too ill to  go ont. Mr. Cooper 

esccntcd 51.2 square milcs, and will, anolhcr seasou, prove an efficient plane tabler. 

R. Tre,r,,,a>~.-Tllis Sub-Surveyor mas under Lieut. Dorvniug's instruction the previous 
season, and for a new llantl (lid n large quantity of plane tal~lc survcying which, however, I did 
not think it right to pass as foal. I-Ie was, this season, put on the samc groood, ant1 

I visitccl anJ insl,cctctl his work, rcmaiuing with him, ou two occnsions, for several days. I 

rnatlc ecvol.nl new stations, computr(1 and prqjectcd thcm 011 his boartls, and pcrtalled for 
scvcral milci. to tcst his surrey. He wns warned to I,c carcrul and accurate, and lold uot to 

*ind his onttnru 1,cing small. His fault, the previous season, had I~cen nnmistakcably doing 

too for a new hand. His map this year is vcry superior in every rcspect. Thc portion 

of con~ltry bc has snrvcyccl, has few marked or important features, and though the mork 
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is not of a superior class, I think i t  will meet the requirements of a topographical map of such 
a district. 

B. AtLins.-This Sub-Surveyor ,joined the party last rccess and received some instruction 
before taking the field. H e  was placed under Mr. Chew, who was made responsible that  he 
was not put to any inde~cndeut work before qualified to uudertalte it. I made a particular 
inspection of this Surveyor's work, going out with him for several days. I discovered one 
important error which made me anxious, aud I took considerable trouble, but  was unable to 
detect any other instance which evinced the least carelessness. The country surveyed by 
Mr. Atkins was easy, and be executed 149.5 square miles in this his first season. H e  seemed 
to like the work and kept his health, and promises very well. 

Assistant Apodheca~y R. 8. Dawaon.-I may here allude to Mr. Damson's services. H e  
is always professionally efficient and attentive. H e  frequently availed himself of opportunities 
of treating cases nmongst people of the district, and in some instances, during this season, 
was eminently successful in giving aid where, but for his skill, the patientsJ state was 
hopeless. Mr. Damson is always willing to assist me in ofica, and frequently in field and quar- 
ters takes the place of writer or other assistant. H e  now constantly suffers from attacks 
of fever. 

6. On my visits of inspection to each Surveyor, during this field season, I noticed a 
marked improvement in the manner of the finishing up of the 

General remnrks on the sen- 
son's outturn and smnll quon. maps; in the case of nearly all the Surveyors, the drawing, kc., 
t i t j  of detail. being well advanced towards completion. To this Mr. Adams 
mas the only exception; and whilst singling out his name, i t  is only right to add that, to 
secure the squaring up of his work, he remained out longer than any other Surveyor. The - - 

country surveyed in detail is better, in some respects, thau this party has beengenerally 
employed upon. The River Indrabati, an important tributary of the Godavery, running 
from east to west, passes through some of the boards, and is not far on south of the 
others, and the country along and near its course is cultivated and populated to a far greater 
extent than any other tract between the Godavery and Mahanadi Rivers, between which 
we have been employed so many years. The country is full of large game. Tigcrs, bison, 
and buffaloes, and all kinds of deer being very abundant. The Surveyors killed numerous 
specimens of $1 these animals whilst returning from plane tabling. 

7. During the field season I was callcd upon to execute extra professional work on the 
boundary between Bustar and Jeypore. These duties mere performed 

Extra Departmental work. 
under direct orders from the Government of India. The decisions 

given by me and Captain Glasfurd, who was associated with me, have been sanctioned, and the 
thanks of Government accorded to us iu G. 0. No. 680 of 30th June 1868. 

8, The recess duties have, with the exception of my own case from sickness, been carried 
on with regularity ; and all maps, &c., will be completed without 

Recess duties. 
any difficulty. All the new hands are now under instruction 

with the plane tables, and are dcriviug much benefit from Lieut. Sale's directions; and I 
anticipate a better ont-turn of work next seasan. 

The maps are, I think, go t  up in very good style. Licut. Sale's remarks and suggestions 
have been taltcn every advantage of in endeavouring to  improve 

Maps nod Compntntions. 
them. Thc compntatious have beendone under my own immediate 

arrangement,. Mr. Chew has cornputcd thc triaugles with me, and the latitudes and longitudes 
and azi~nutbs with Mr. Pettigrew. The heights have been done by myself and Lieut. Sale. 

9. The health of the party bas not suffered so disastrously the last few years as 

Hcaltl~ of pnrty. 
formerly, tliot~gh I am almost, if not quite, the only exception of 
not having fever in the field, and even now several of my estab- 
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li shment are constantly suffering. There is no doubt the typo of the disease is less virulent 
but  the Assistant Apothecary says, there is scarcely a native in my establishment who has not 

enlarged spleen from continual fevers. M y  writer was very ill this season, and 1 have been 
compelled to employ a substitute all this recess. H e  is now about to rejoin. This man con- . 
tinued with me about two and a half years, and is the only instance of my keeping a writer for 
so long as even that  moderate period. The difficulty of keeping an office writer has elmays 
caused me mnch personal inconvenience, as my own time is employed in much otEce routine, 
which an experienced writer mould save me. 

10. The changes in  the party have been chiefly in  the executive branch. The newly 
appointed Military Assistant, Lieut. Saxton, rcmnined in the 

Chnnges, New Hands, Be. 
office a very short time, and was then, before he took the field, per. 

mitted to join the Abyssinian Expedition i n  a different department. Lieut. Sale, a. E., is 
now with me, having joined with the special object of taking charge during my intended absence 
on  leave t o  Englilnd. H e  is now, on my change of plans, and to meet other departmental 
arrangements, under orders to relieve Captain Depree on his departure on sick leave. I regret 
mnch that  I cannot have the advantage of his assistance for a season, and beg to report that 
I consider his short stay in my office has been a great benefit and satisfaction to the whole 
party. I regret the personal inconvenience he was put to in having to join this party, but in 
all other respects, I am very glad that he came. Civil Assistant D. Atkinson was transferred 
to the head office a t  Calcutta, and Mr. J. Harper, the next senior but one, took furlough, on 
medical certificate, to England. Mr. A. Cooper joined as Sub-Assislant, 4th Grade, as stated in 
p a n .  6, and Mr. Barnett has just now joined the party iu the same grade. Both these Sur- 
veyors are from the Pegu Survey, aufl will, I trust, after acquiring a knowledge of plane tabling, 
do g-ood service. Mr. Atkins joined the party as Sub-surveyor and Draftsman just before 
taking the field, and promises to turn out well. I have just now two other youths ((F. Atkins," 
and " J. McCay,"-they are under instruction pending sanction. The party though young 
md inexperienced as here shown, is not in an unsatisfactory state for taking the field. 

11. The programme for the coming season will be hased on the necessity for carrying out 
the orders of Government in the Foreign Department, regarding 

Future plnns. duties entrusted to me as Boundary Commissioner. 1 am instructed 

to demarcate something like fifty miles of boundary, every bit of which passes through jungles, 
the greater part entirely unexplored. N O  disputes exist heretofore, but I am quite 
tha t  every portion must be fixed by arbitrary authority, as no defined 1)oundary exists, and "0 

manner of evidence to support any claim on eithcr side will be forthcoming. I proposed a 
to obviate the difficultr I anticipate, but Government hasdecided not to adopt it. Under these 

circumstances I intend employing my whole party along the country adjoining the actual 
boundary, w]>ich mill be fixed, demarcated and mapped in a complete, and, I hope, satisfactory 

during the se:son. I shall be able whilst employed on this cxtra departmental duty 

t o  supervise the working of the whole party. The country I propose thus surveying is well 
prepared with triangulated and the OIIIY portion of the Bnstar and Jcypore bonndary 
which will be left, unsurveycrl, is on the extreme south, and where the river Kholahor Saveri 
forms well defined limits. M y  will be, a t  the same time, favorable for completing the 
observations to in paragraph 4, i .  e .  about Lat. 18" and Long 81" 30', joinicg on to the 
*,.drabad series. The only material differencc these arrangements mill make in my intended 
plans, will be the impossibility of taking up the Saora Gap in Gan,jam and Vizagapatam Coast 
districts, I have in g e t t ~ n g  the hills in this portion cleared, but the triangula- 

tion, ac. be deferred till another Year. 



Ertracl from IAe Narrative Report of CAPTAIR G.  C. DEPREE, i n  charge No. 4 Topograpiical 
party, Chota Nagpore Division Surucy, fur Season 1867-68. 

1. The Civil assistants and Sub-assistants took the field on tbe 4th November and I 
followed on the 6th idem. The whole of the party had returned to quarters on the 10th May 

following. 

2. On takiug the field I marched for about two hundred miles wid Pertabpur and Korea, 
through a very mild c o u n t ~ y  latterly, and commenced the work 

Nnrrntivo of Trinngulntion. 
of observing on the 5th December a t  a village station a few miles 

south of Basin H. S. I then proceeded mestwards into Chaug Bhokar, fixing and observing 
stations along the boundary of Rewah. I then turned south for a couple of marches, and 
observed on Chamki Great Trigonometrical Survey Station. I then visited Murergurh G. T. 
Stn. finally fixing a trigonometrical station in the jungles a t  a spot. about 100 yards removed 
from the triple junction point between the boundaries of Bengal, the North-Western Provin- 
ces, and the Central Provinces. 

3. The Secondary Triangles, which emanate from the side Lul, G. T. Stn. to Deogurh 
H. S. of the Korea Series, are five i n  number and of good 

Secondary Triangulation. 
symmetry. They run westwards, and close upon, and are 

checked by, the side Chamki to Murergurh H. S. of the Calcutta LongituJinal Series. Again 
emanating from the latter side, is another set of triangles of not great symmetry, arranged 
so as to conform to the boundary of Chota Nagpore and Remah. They are arranged so as t o  
form a partly double series, and runuing in a south-easterly direction, they are checked by  the 
principal station of Koreargar H. S. The series is again extended towards the south-west by 
a pentagon, the angles a t  the base and centre of which have been observed,-for the purpose 
of affording a convenient base from which the triang~llation can be extended, should i t  be 
intended that this party shaU undertake the survey of the adjoining tract of the Central 
Provinces. 

~ ~ ~ t ~ ~ ~ ~ ~ t  rind zeros used. 4. The angles mere all observed with a 1 0  inch Theodolite on 
the usual two zeros. 

5 .  Every peak and prominent hill has had its top cleared of forest, and a single 
large tree, visible to the naked eye for twenty-five miles round, 

Area of Trinngulntion. 
has been left as the signal for the use of the detail surveyors. 

I n  the case of stations of observation there is the usual station mark, cut on the rock if possible, 
otherwise on an  embedded stone, e laced as-near the signal tree as  possible, and protected by a 
pile of stones erected round a staff and brush. 

6. The area of triangulation completed in advance of the detail survey is 4,690 square 

of ninngulntion in miles or suficicnt to occupy the full party during one and a half 
vnnce of detoil. season. I t  consists of a part of Sirgoojah, and Korea and all of 
Chang Bhokar, a very mild, hilly, jungly, thinly inhabited tract, the home of the wild elephant- 

7. The Secondary heights observations were all made to luminot~s signals, generally a t  
reciprocal times, and two intersections mere always made on both 

Heights. 
faccs. The tertiaries h d  one intersection only talten on both 

faces, and the signals wcre the ground levels, i, c., the tops of the hills where the jungle had 
been fully clcarcd about the s~gnnl  tree. The village shtions determined for the purpose of 
calculating the various ground plain levels, were always observed with the nid of Heliotropes. 

I,crrentnpF of llcigllts to 8. Altogether 74 heigllts mere dctermincd, consisting of 9 
Trigonorne(riuI pints .  village and 65 hill stations, or nearly sixty per cent. of a11 the tri- 
gonometrical poiuts fixcd duriug the seaaon. 



i. 

Avemgc discrepnncy of hcights. 9. The mean difference between the pairs of deductions of 
the six Secondary heights is 11.5 feet; and in the case of the 

thirteen tertiary points the figures are 11.7 feet. 

10. The Surveyors progressed well and steadily with the cletail plane tabling. The only 

Narrative of detnil survey. interruption to the smooth working of all the arrangements planned 
in  quarters, was iu E. Shareef finding the ground allotted to him 

to  be beyond his powers; h e  was therefore transferred to s ncarly level tract of couutry origi- 
nally falling in  the section of Mr.  McGill ; and in this he succeeded, his map proving on exa- 
mination to  be remarkably accurate. Mr. hlcGill meanwhile undertook the survey of the dif- 
ficult bi t  with alaority, although i t  involved a good deal of extra marching, and the change 
from a good to  e decidedly bad and difficult ground. Mr. James revised a good deal of, and even- 
tually passed some of, the  detail survey executed by Mr. Low, and H. D. Dut t  during t l ~ e  pre- 
vious season, and the latter has now been incorporated with the detail of the present season 
under report. Mr.  Rae, H. Dutt, and E. Shareef after being carefully traiued in quarters, 
were put  under Messrs. Wilson, Senior, McGill and Vanderputt respectively for a further 
course of teaching in  the  field, and upon being reported competent, and after re-surveying 
small areas, they commenced working independently. 

11. The area surveyed in  detail covers 2,865 square miles. 
Of this total, however, 50 miles were done last season by Mr. Low 
and H. D. Dutt. 

12. The average number of plane table fkings per square mile is 7.4, or 0.8 stations in 
a mile in excess of last year's survey. 

Names of Surveyors. 

Mr. McGill . . . . . .  394 6.13 883 

, Vanderpult . 1 383 1 125 1 8.00 1 .. Wilson, Senior ... I 374 1 5.77 1 6.20 1 
James . . . . . .  .. 
Barker . . . . . .  .. 
Rae . . . . . . . . .  .. 
Wilson, Junior ... .. 

13. The nature of the ground surveyed varies greatly. On the south is the curious 

N~~~~ of r"md m. 
plateau called Manipat, having a mean elevation of 3,700; in 

roycd. the ccntre of the work is the plain country about Bisrampore and 

Pertabpur elevated 1,800 feet abovc sca ; on the north of this again I l e  ground slopes off to 
a lower level by a succession of undulations and hills all covcred with jundc, where except in 
a few valleys more favoured by nature than usual, villages are few and far between. 

Baboo M. S. Dutt . . . . . .  
,, H. D. Dutt . . . . . .  

,, E. Sharcef . . . . . .  

Total & averqe Square Miles 

14, The Odeypur boundary is just touched on the south, and 
Names of countries snrveged. wit11 this exception, the Sirgoojah estate only came under survey : 

about one-third still remains to bc completed. 
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15. T l ~ c  outcrops of the Sirgoojah coal field have been show11 
Sigwjnll con1 ficld. 

on the maps. 

16. On t l ~ c  complction of tile triangulation on t l ~ c  16 th  Jannary, I took up, proceeded to 
test the accuracy of the dctail survey by means of tcst lines and 

Cllcck line test. 
cxarnination in situ. I ran altogether 284.5 miles of chain lines 

traversing the worl; of every assistant. Commencing on the S. 1%. of the block of dctail, I 
worlted castwards up to the eastern row of tables, I then turncd north and ran my lines throng11 
all the eas tc~u  boards until the northern limit mas reached. Wishing to prove the accuracy of 

the Topographical maps where they overlapped tha t  of the Revenue survey of Ilirzapore, 
I ran a line from east to west right along the boundary. 011 rcaclling the western limit of 

survey I turned south, and traversed all the mcsterli row of field sectious, and completed the  
work si~nultaueously wilh the closing of the detail survey by the assistants. 

17. While running the a1)ove check lines I took cvery opportunity of examining the 
ficld sections of all the Surveyors by the in  situ test, i. e., by placing 

In Situ test. 
the plane tables on the ground, or on commanding hills, where the 

country depicted below me in nature could be compared with the map. 

~ ~ i ~ ~ i ( ~ ~ ~ ~ ~  of old rind 18. The coincidence of the work of this gear wilh tha t  of the 
work. last is excellent. 

Computntio~is. 19. The computations consist of the following :- 

12 Secondary trinnglcs 
214, Tertiary do. 

6 Sccondai~ hci,rrhts (donblc deductions) I n  triplicate, 

69 Tertiary hcipIlts (sin& do.) - - 
7 Sccotidnry Lat. and Long. (donblc dcdoctious) 

116 Tertiary do. 
... 9 Pnxcs of Synopsis ... ... I n  triplicate. " .  
... 6 )  Pagcs of Alpliabctical List . , . In quadruplicate. 

83 Pages of Horizont:ll angles ... . . I n  duplicate. 
... 20 do. Vcrticnl do. ... do. 

35 Pngcs of Village Alphabetical List ... ... do. 

20. The maps wbicll have been completed and submitted to  
Mnyping. 

your Ofice, are as follows :- 

5 Standard Sheets, Nos. 56, 66, 67, 68, nod 69 of thc Atlas of 
Chotn Nngpore 30' x 15' Scnlo 1 inile ... ... = l inch. 

G Exaggerated Sheets,Nos. 55, 56, 57, 58, xiid 59 of tho 
... A t l u  of Cllota Nagpore 30' x 15' Scale 1 mile = 1 inch. 

1 Tcst Chnrt Scnlc 4, miles ... .., ... = 1 inch. 
1 Chart of Trinngolatioii. 

2 3  Field Scctions. 
2 Checlc Line Sheets. 

21. Two field sections are still rctained in this Office for future 
Arrears. 

compilation. No arrears of mapping or coinputations exist. 

22. The field sections are submitted just as they mere dramn in the field, all alterations 

lravc bern made i11 red inlc only, and the check lines have been 
Ficld Sections and Clieck Lincs. 

plainly laid dowu on eacli sllcet, and discrepancies where they 
exist mill be a t  once apparcnt liy examining thc red lines. The t\vo original checlc line sheets 
are submitted together with the onc sheet of the prior year, lately borrowed Trom the Surveyor 
General's Office. 

23. The test chart shows the outlines and areas of each Surveyor's detail survey 

Tcst Chnrt. together with the number of P. T. Stations, and the average per 
srluare milc of thc la t ter ;  the direction of the chccli route lines, 

and the numbcr and position, and nature of stations, from which thc work was tested in situ. 
This h ~ ~ s  a t  a glance a rccord of what has been donc to secure accuracy, and what left 
undonc. 

f 
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21. Five sheets of the Atlas of Cllota Nagpon,  N03. 58, 56, 57, 58, and 59 of tllc sire 

Fnir copy sheets, of 30' x 15' hare been submitted. 1 trust the esec~~tiou of these 
maps \\,ill be approved of, for, consistently with the endeavour to 

make them fac similes of the origiual sections, every care has been observed in making them clear 
a ~ h n i f o r m ,  b employing one assistant, Mr. A. J. Wilson, on the sliading, anotller on the 
writing, ou the outliniug, and thejuilior hands only on the pencil tracing. The heavy duty of 
examining these sheets ha: been performed by Mr. DlcGill, the senior assistant. 

Exoggcratd Sheets. 25. The same five sheets Lave been copied in the exaggerated 
style for photographic reduction. 

26. I Lave fouud it necessary for my heallh to seek a change of climate, I propose there- 

Lenve. fore to  make over to Lieutenant M. T. Sale, u. E., who 1x1s becn 

appointed to succeed me, the charge of this about the first 
week in November. 

27. It is but right that  I should record the high opinion I entertain of the characters 
Conduct of the Assistant of the Civil Assistants, Sub-Assistants and Native Surveyors of 

Native Surveyors. this party. I have o ~ ~ l y  to add that Mr. McGill has bcen of the 
greatest service as the senior assistant of the party, and he has shown much intelligence as well 
a s  zeal. 

28. The health of nearly all hands has been unusually good during the past year, not- 

Hcnlth of the Pnrty. withshnding that  the country under survey was of a more than 
ordinarily jungly character, and that the field season of more than 

six months m s  the most protracted that  the party ever pssed. This is attributable to the 
salubrity of the climate of Chota Nagpore about Ranchee, which enabled the Surveyors to 
recruit their streugth quietly after the hard work of the camp life. 

29. The triangulation is one and a half years nearly in advance of the detail survey, 

Areas. 
and the stations for all the triangulation, that  ~equires to be done 
to complete the survey of the division, are cleared, alld the princi- 

pal stations are selected. Of the original field maps, all have bcen copied as standard and 
exaggerated sheets, except two outlying sections which are retained in the O5ce  for cornpilation 
nes t  year. 

30. Referring to the Index chart, i t  mill be seen that  the country prepared for survey 
lies mestnards of last year's work, extending to the extreme west 

Propmme of operotions lor corner of our limit, or through the north of Korea and all Chang 1868.69. 
Dholrar, also includ~ng a considerable part of Sirgoojah. The 

boards have therefore been arranged so as to embrace all this area, and every cndeavour should 
be made to complete the survey of this distant tract, so as to avoid the necessity of detachinga 
Surveyor next season to fill up a gap,-if necessary one of the hands on the south should be 
ordered up to assist. On the principle of working evenly from west to  east, the country on the 
west of 84" meridian should be filled in nest, consequently the triangulation shonld be taken 
111) a t  once, and to prevent unnecessary marching and loss of time, the IColhan series shonld be 
continued along the stations already fixed and prepared, until a jnnctiou be e5ected with the 
completed rnorlr of the Korea series, and thus the qnadrilateml-figured-serics, based on the 
revised values of the Calcutta Longitudinal Scrics, \vould be completed, and the I I C ~  01)scr- 
vations could be computed out on thc data 01,tained from the side Icoreagar to Ras NO. 3 
H. S. Besides the observations a heavy amount of tertiary morlr will have to 
be done, but  no marc tllan can bc done in one snccessrul season. Should however i t  be 

found impmcticablc to fill in the whole area this season wit11 tertiary ~ o i n t s ,  I should rccom- 
mcud that thc trinngolatiog Sub-Assistant slrorild be detachccl to fill iu the eastcrn 

he 

will tc nl,lc to continue a t  this work after Lieutenant Sale has completed the principal 
ol)serrations. 



E.zlract from lde I?aal.rati~.e Report of Llnvr. R. I-. R I D D E I ~ ,  n. E., in cAnr~c fi. 5 Topo- 
gtnphicalpa~fy, ReaaA aed Ulcn~lclclc~rd Slcrccy, for Season 13G7-63. 

Gtrcngtl~ of the Pnrty. 1. The strength of the party was as follo\vs :- 

Lieutenant R. V. Riddcll, n. E., .Surrcyor, 3rd Grade Officiating in charge. 

,, Mr.  F. Eadgley, Assistant Sl~l-veyor, 2nd Grade. 

Mr. A. Chamarctt, Civil Assistant, 3rd Grade. 

,, C. F. Hnrncr, Sub-Assistant, 3rd Grade. 

,, A. D. I-Io~vard, Sub-Assistant, 3rd Gmde. 

,, C. Kirli, Sub-Assisant, 4th Grade. 

,, T. D. Ryan, Sub-Assistant, 4th Grade. 
E. A. Wainright, Sub-Assistaut, 4,th Grade. 

,, I*. T. Kitchen, Sub-Assistant, 4th Grade. (Appointed on 1st  November and 

joined Camp on 14,th). 
Native Surveyor, Sheikh Nabbi Bulish. 

J ,, Prem R?j. 
), ,, Abdur Rnhim 
I) ,, Abdul Ral~man. 
J ,, Alli Allmed. 

2. The completion of the whole of the unfinished portions of the Rewah territory was to 
be co~~sidcrcd the special object of the season's morlr, and with this 

SpccioIobjcct tobc cmicdoot .  
IU view, an expedition to Unlrnerltuutack, for the purpose of making 

report on that place, mhicll had becn long postponed, mas again considered of miuor impor- 
tauce, and had to be abandoucd. 

3.  The palty marcl~cd from Myl~cre (at which place all the camp equipnge had becn stored 
during the recess seasoi~), on tlie 30th October, and proceeded zici 

Pnrty brenking ground and 
o l d c ~ ~  to Assistnnts. Nagode and Kalinger to the .field of operations. A t  Nagode 

Lieutenant Badgley separated to complete the triangulation of 
Sheets Nos. 31 and 33, mhicll were very deficient in trigonometrical points, and a t  Kalinger 
I sent Messrs. Hamer, Honrard, and Wainright with Native Surveyors Nabbi Bulish and 
Al)dur Ral~im to talte up plnnc tnLlcs 58 and 58 (sllcct ZS), while I marclled mitli Messrs. Kirk 

nlld Ryan, and Native S i ~ r v c ~ o r s  Preln Raj and Abdal Rahmau to sheet No. 37. Mr.' Ryan 
and Native Survcyor Abdul Rahman were set to morlc a t  plane t a l k  No. 56, and Rlr. Kirk 
and Native Surveyor Prem R3j a t  6 7 ;  but Mr. Kirlt having falleu sick before he could 
commence his worl;, the whole of 11is s l~are of this worli had to be done by Native Surveyor 
Prcm Ra.j, n,lio retoriled for t l ~ i s  pnrposc nt the closc of the field scnsou, and mas dchined 
about a fortnight longer than the generality of t l ~ c  party. 

4.. The triangulntion to be (lone amounted to selecting some sis  or scven secondary stations 

T~inugelt~tion completed. to bc counccted \\lit11 the wester11 flank of the triangulation i n  
Buntlclc~ind, north of LaL. 24," 30', nod talting observations a t  these 

to supply a deficiency of points in groond nrest of the meridiau of SO0. 

5. Licut. Badgley mas cmploycd from t l ~ c  3rd November to about the middle of December, 

L I C I I ~ .  nndglcg. 
ol,serv~ng at stations and filling up gaps of the triangulation of 
1YG5-66, cxtending ovcr 4.90 squarc miles. I-Iad time permitted, a 

1:lrgcr t~urnbcr of points in that triangulation should have been fixed, but  nit11 a view to complet- 

111:. as much as possible of the snrvcy of Rcwali, Licutenaot Badgley nlas directed to do as  
much as he conl(l up to the 1.i.tl1 lkccmbcr and thcn to marc11 down to Remall, where he  
.lolncd me on thc 23rd l)eccrnber sonth of the Soanc River, and aftcr assisting a t  the projection 

the plane table scctious, hc comrncuced t l ~ e  dctnil survey of the southeru portion of plane 



d tablc No. 44 on tlie 3rd Jmlua~y  ; this he completed by the middle of March, and then cstcnded 
his ivork southwards to  assist Nativc Surveyor Nabbi Bul<sh, who \vould have beeu unable to 
complete his morlr single handcd. Lieutena~lt  Baclgley cornplcted an out-turn of 165 sqnare miles 
by tllc 3rd April, i n  very troublcsome ground, very deficient in  prominent poiuts, covcrcd with 
forest, jungle, aud in many parts, broken up by nnllahs aud ravines, which made measnring ot. 
any kind a~lextrerncly tedious operation, while from tlie general level of the country, bcing 
so uniform, planc tabling and sketching mas, as a role, very difficnlt. A re-survey of the 
cantonments and environs of Nngode having been ordered to be executed during the early part 
of the  recess season, Lieutenant Badgley undertook to  ilistruct and start a Native Surveyor on 
this duty, and mas so engaged from the 8 t h  to the 22nd April, ou which date he marched to 
Kirwee, where I had arranged to  leave the  camp equipage during the recess season. 

6. Mr.  Chamarett was transferred from No. 2 party, and reached Rlyhere on thc 7th 

Nr. Chamarett. 
November, a week after this party had marched to the north of 
Bundelcund. There he reccivcd his plane tabling equipment, 

and instructions to  take up the re-survey of tha t  portion of plane table No. 7 1  which had 
beeu done by Mr. Ryan and rejected the previous season; of this he coml~leted about 90 square 
miles by the  18 th  December, and marched down to the south of tlie Soane, where he joined my 
camp on the  22nd December. After projecting his board hc started on the ZSth December with 
Native Surveyors Prern Raj, Abdur RaLim and Abdul Rahmau to  take up the unfinished 
portions of plane table No. 4'3, haviug under his charge the threc Native Surveyors who tool; 
u p  the unfinished ~ o r t i o n s  of plane tables 42,47, and 50. 

Mr. Chnmarett a t  starting had but three trigonometrical points fixed ovcr his whole 
table, i t  was therefore necessary tha t  he should execute some minor triangulation, and eomputc 
the points on the spot before h e  could commence plane tabling. This was done, and the mork 
completed early in March when M r .  Chamarett examined the morlc of the three Native 
Surveyors, and then assisted Mr. Rynn for about a meek, enabling that Sub-Assistant to  
complete his work in time to  leave by the beginning of April. 

Mr. Chamarett then returned to  his Bundlccund work, and althongh one meek's worlc 
would have squared up all gaps, he-was nnable from sickncss to complete his mork for a month, 
or  until the 8 th  May, after which date he left for recess quarters. 

Mr .  Chamarett eompletcd an oot-turn of 319 square milcs during the whole season, the 
greater portion of this, in country very similar to tha t  in  which Lieutenaut Badgley was 
engaged, but  not quite 60  broken. Although suffering from ill-health duriug the grcatcr part 
of the field season Mr. Chamarett displayed great  energy and perseverance in overcomi~ig bin 
difficult work, and I was glad. to be a l ~ l e  to inform him that  promotion had rewarded his 
labors. 

7. Mr. C. F. lIamer took np  a portion of plane table 58 with orders to instruct 
Mr.  Kitchen ns soon as he joined. The ground taken up by Mr. I-Iamcr 

Mr. C. P. Hnmrr. 
presented many difficulties, a scarcity of villages and poles, so that 

he only cornplcted seven square miles before the 14,th December, when i t  was necessary to marc11 
the party domn to Re \ ra l~ .  On  the march down Mr. Hamcr assisted to project thc Rewah 
tables, and on the 2nd Jauuary took up tho northern Lalf of planc table sectio~l NO. 440 

which he completed I,y the 1Ytll March, and the11 was sent to the assistance of Nativc Sur- 
veyor NalJLi Buksli; I:iit he no sooner go t  to his uew ground than he got  a slight altacl; of 
fever, and the nnfi~~ishcd portions, ncccssary to  srlnnrc up the season's mork, 1~eillg tllcll 
very small, I scnt JII.. Ilamer to Mr. Kitchen to leave with him for Myherc, directly 
3 I r .  Kitchen should llave finishcd his sharc. 

From t l ~ c  12 th  to  thc 28th April Mr.  IIamcr mas occupied in finishing his ~unde lcnnd  
work. The tot:~l area coinl,letcd I J ~  him in tlic season mas 160.6 square miles, all in dificult 

and iutricatc g~.ound. Thc I<c\\.ol~ liurliclu J l r .  IInmcr esccated very satisfactorily. 



8. Rlr. Howard commenced a portion of plane table 58 and worked tllcre till the 14th 
Deccniber, when he marched down with my camp to Remah, 

Mr. Hutvnrd. 
assisting in of plane tal~lcs on the march. From Bew& 

he \vent with Mr. Wainright to take op all unfinished portion of shcet No. I Y on the extreme 
south-eastcrn corner of ltewal~. T l ~ c  finisl~ed area turned out by him seems very small, I ~ n t  he 
11ad .to \vorli in very trool,lesome grouud. RIr. Ilomard, having complctcd an out-turn of 78 
square milcs, returned to Buudelcund by the 12th April, and when onc march from his ground 
had a b;td attack of Sever, by wl~ich he was complctely prostrated uutil hc resigned on the 
28th April. 

9. RIr. Kirk fell sick before he could commence work, aild was obliged to olhain leave 
of abscnce on medical ccrtificate from the 10 th  November to  the 

11r C. Kirk. 
31st Dccember; he theu marched down to the souther11 portiou of 

IZemah in the neighbourhood of Bandogurh whcre he joincd me on the 18 th  January. I 
took him ont to work with me for two or three days to teacl~ 11i1n the may to proceed in such 
ground, and then sent him to talte up the southern portior~ of plane table No. 49, immediately 
adjoining the locality I myself mas cngagcd on, so tha t  I might  be able to assist him. 
Mr.  Kirk made very slow progress, and I cannot complinlent him on his nrork in  any may ; 
i t  is very indifferent, and sl~ows but  poorly alongside of tha t  of any other. His  total out-turn 
amounted to 117 square miles. 011 account of his slow rate of progress and of some inatten- 
tion to ordcrs, I \\,as un:~Lle to extend the survey of a porticn of Rlr. Kirli's worl; where i t  
bordered on Sol~agporc, beyond the actual boundary, which however is there marked by a well 
defined river " Thc Tohilla." 

10. Rir. Rynu commenced work in the neighlourhood of " Gouriar" on the 10 th  Nov- 
ember, completed the surrey of 70 square miles in tha t  neighbour- 

Nr. T. D. Rynn. 
hood Ijy thc 10th Dccember, when 11e was directed to join my 

camp previous to marching to  liewah. H e  assisted in the projcction of the plane tables on 
the march, and startcd again a t  worli on the northern half of table No. 4.6 by the 3rd 
January, completing about 115 square miles of it by the 1st  April, and tbcn proceeded 
to take up a portion of plane table No. 58 in  Bundelcund. His  total out-turn mas 211.6 
square milcs. 

Almost all Mr. Ryan's work in previons seasons was rejected, Ilnt I found he was perfectly 
competent to work indepeudeutly iu  ~nodcrately easy ground when providcd with sufficient 

trigouometrical points, I therefore gave him the cosicst portiou of Itewah under survey. I 
csaminecl this portiou of his worlc twice duriug the season, and Sound i t  very fairly correct; the  
discrepancies whicl~ esistcd arose from iusuficient atteution to the details, and where in the 
difficult wooded tracts discrepancies appcar, t l ~ e y  mere caused by Mr. Ryan's inability to select 

what were the morc importnut points to delineate. Mr.  Ryan's out-turn shows a marked 
progress on tha t  of previous seasous, which I attribute to his having hitherto been set t o  too 

dificwlt 1asl;s. 

11. Rlr. Wainright commenced marl; on t l ~ c  8th November on the eastern port.ion, 
table 59 (sliect No. 28), in J3undelcnnd, and complcted 

Mr. E. A. \Vainright. 
  bout 00 square miles very satisfactorily by the  middle of Decem- 

Iler, I then seut him to the soulb-enst corner of Rcwah wit11 RIr. IIomard to  complete the 
unfinisl~cd portion in that locality; this was cornplcted about the middle of March mhen 
Messrs. Howard and Wainright returned to Buodelcnod. Mr. Wainright resumed his pre- 

viaus morli and fiuislrcd his share by the 1st  May. His total out- tom mas 1743 square miles, 
93 of \vhic11 wcre iu tedious and intricate ground. 

12. Rlr. Kitcllcn was appointed to this party on the 1st  November, and joined by t11e 
1.ltl1 \\IICII 11e commcuced to 1e:trn planc tabling unclcr AIr. Hamer's 

BIr. 11. T. Kitchcu. 
instrnctiou in pl:~nc tal~le  No. 58, (Ehcet No. 28) Bundclcund. 

0 1 1  t l ~ c  20th Novc~nber Lavil~g started Mr. Ryan and Nativc Survcyors Prem R:I~  and 

9 
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Abdul Rahman, I took Mr .  Kitchen in hand mysclf, and when he seemed to have made snfficic~t 

progress to norli independently, I left him to his own resonres. H e  fi~lishcd abotlt 30 squ:lre 
miles by t,he 12 th  December, and tlien.mnrc11rd dowo with my camp to Rcnrab. O n  the 
3rd January, I again tool; him uudcr instroction, and worlied with him for about 10 days ou 

the south-west portion of plane table No. 4,5 (sheet No. 21) Rewah. Mr. Kitchen's share 
of t,his table mas on the \\,hole, one of the easiest portions I could have given him, .but 
presented more difficulties than I should have selected for a begiuuer, had the ground 
nuder survey been more favorable; half his wol.lr lay in  ground as difficnlt as that  of 
the  average. Mr. Kitchen worked well and carefully, ant1 gives promise of being a uselhl 
surveyor. I-Ie finished 135  srluarc miles between the 15th Jan~lary and the 1st  April, a~lrl tllcn 
returned to his Bundelcund work. His  total out-turn was 170 square miles, with which I 
was very well pleased. 

13. Native Surveyor Nobbi Buksh commenced work on the eastern sections of plane 

NntiveSwveyor Nolibi Buksh. 
table No. 49 (sheet No. 28), L3undclcund, about the 10th Nov- 
ember, and completed an area of 70 squ:lre miles very satisfnc- 

torily before the time arrived for his marching to Rewah. Between tlic 15th January and 
2nd April, Xobbi Buksh co~npleted 191 square milcs in plane table No. 48 (sheet No. 23), 
Remah. Most of this ground mas tronblesomc, and on :~ckount of the quantity of forcst 

jungle, and even on cultivated parts of l l o h w a  trecs, the work had to be carried on by 
measorement. His  work was too much generaliscd to be strictly accurate, but  in my opi- 
nion bis style mas more suited to the  country than tha t  of many. 

14. Native Surveyor Prem Raj  comnienced the detail survey of plane table No. 57 
(sheet No. 27), Bundelcond, 011 the 1s t  Novenlber aud completed 

Nutive Surveyor Pren~ Rnj. 
65 square miles up to the 10th December ; was employed on the . ~ 

march down to Rewah i n  assisting to project plane tables, i n d  on the 28th December mas sent 
t o  complete the uofiuished portions of planc table No. 42 on mhich be had been detained the 
previous field season. This table contained a mass of hills and broltcu ground covered 
with jongle, which Prcm l laj  delineated very fairly. On  cornplctiug this, he assisted Mr.  Ryan 
for n few days, and then proceeded to resnrne his work im p l a ~ ~ e  table No. 57, Iluudel- 
cund, which he fi~iishcd by the 10th 31:~~. His total out-turn was 214.5 square milts. 

15. Native Surveyor Abdul Rohim ~commencecl plane tabling in a portion of plane table 
No. 55 (sheet No. 28) in Bundelcnnd, and complctccla snlall 

Nativc Surveyor Abdul nohim. 
amounting to about 20 square miles by the l!!th I)ece~nbcr. 011 

the 2nd January, he again startcd morlc in  the unfinishcd portion of plane ta\,lc No. 47 (sheet 
No. 23), Re~vah,  and completed this section (an nrcn of about 113 squarc milcs) by the middle 
of JIarch, and Lhen norlted for a short time in plane table No. 4.8, NoLLi Buksh's work, which 
mas completed Ily the 2nd April. After thc party had l ek  the R ~ ~ \ v a l ~  territory, he was sent 

with Licotcuaut Barlgley to  make n p!an of the city :untl c~ivirons of Nayodc ; this he com- 
pletcd the l j t l l  RI:ly, and then follo\\.ctl thc 1);1rty to reccss quarters. I-Iis total oo t - t i l r~  

was 182 sllunrc milts and t l ~ c  plan of Nagodc. 

1G. Nativc Sor\-(1)-or ?\l,dul Rnhmao commcoccd work on thc 11th Novcml~cr in 

plnnc t;~l,l~% No. 5 G  (sheet No. 07), H n ~ ~ d ~ ~ l r n t l d ,  whcrc hc cnnlplctcd 
n':itivc Surrvyor Al~tlnl  I<:ihrun~r. 

an nrca of 14 sclnnrc milcbs on 110th I~anlts of thc Cane Rircr I)y 

th r  12 th  Deceml~cr, ant1 artcr\v:~rds I~rtwcen the 4th Ja1111ary and t l ~ e  cud of April he 
c o n ~ ~ , l c l e ~ l  .JS rqu:lrc miles of plalle tnl,lc No. 30 (ahcct No. IC,), Hc-n.ah. On thc mnrch n p  

to H r ~ r ~ ~ l c l ~ ~ n r ~ c l ,  I I ~  Tc.ll rivl; ant1 was only nl,lc to t:rltr part in the operations in I l~~ndclcuud Tor 
about 10 d3!-s. I Ic  liui6lled d~~riu;. the season :in :ire3 of 1-1.7.6 stloarc miles. 
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17. Native Survcyor Alli Ahrned (Inring the  early part of the season recorded Lieu- 

tcnaut  U : ~ d ~ l c , ~ ~ s  observations, and al'terwardq accompanied I~icll- 
Native Survryor Alli Alnncd. 

t en :~n t  Badgley for about a mo11tl1 to  Icarn plane tal,l~nq, but on 
being tried OII  indepeudcut worlc he was fouud i n c o r n l ~ c t c ~ ~ t  to do such complicated work ; 
he was uselul however as all ofice hIoonshce. 

18. Thc first of ~ 0 l . 4  I inspected was t h a t  taken up 1)y Mr .  Ryan and 
Native Surveyor P r e n ~  Raj across which the country bcing open, 

Inspcctiou of Detoil Survey. 
I r:~n a cheoli line of about a mile in  width. T b e  work of the  

plane tablcrs tallied vzry well with this. 

Plane tal,le No. 59 taken up by h l r .  TITainrigbt and Nat ive Surveyor Nobbi Buksh, I 
tested by t:tliiug their plane tables to several ?laces and intersecting all prominent objects 
witlliu sight. Mr. Wainright's work was vcry gootl, Nolbbi Buksh's fairly accurate. 

The portion done by Mr.  Kirk eshibited s less amount  of care and attention than  any.  
M r .  Chnm;crctt's worlc in sheet No. 34 in  Bundelcund mas not esnrnined; I considered his 
s t a u d i ~ ~ g  and experience suficieut guarautee for the  correct execlltion of his work. 

111 Rt.\vah the  ground under survey being mostly covered with dense jongle was no t  
suited to pertill cl~eclts or to very rigorous checks of any Itind. I inspected the  morlc of 

plessrs. H:~rncr, Kirk, Ryan and 1CitcIu11 by fixing tables ou some l ) romi~lc~l t  poillts, 

iutersectiug all feotnres willliu view, aud paced s t r .~ight  to another point Inyin: down ill a 

note Lool; every thing which came across thc line, these were afterwards plotted by scale, and a s  
the  entire l cng l l~  of the line from otle to five miles seldom differad by more th:ln &tll of mile 

from the true tlistaoces. I divided the  discrepancy eql~ally along the  \\,hole linc, :ln(l mas 
enabled to test a piece of g ro ru~d  mucll more rayidly t l lar~ if I had used a chain for which I 
should haye bccu obligcd to  clear the juugle, alld in the  particolar dountry the  checli was 
equally accurate. Mr.  H :~n~cr ' s  work was very g o d  and the  country was fairly represented. 

Mr .  K i h ' s  ~vorli  \vns in  some placcs vcry carelessly done, nnd here and there had to  be 
revised by tha t  assistaut. 

Air. Kitc11~11's worlc was, on thc whole, very creditable ; in  the more open parts i t  was care- 
fully a1111 accurately doue and in the  j l ~ n g l y  as accurate as could Irnvc been e ~ l ~ e c t e t l ;  
this W ~ S  Mr. Kitclle~l's first SBBSOII'S mork, and I think he promises very wall. 

Mr.  llyan's work was tmicc examined, and as  I have stated i n  p a m g m p l ~  10, showetl 3 
marked iml~ro\,ement on tha t  of previous years. 

I spent a b u t  three days cx:lmiuing cach assistant's work. 

Mr.  Chamarett i ~ ~ s ~ ) e c t c d  the worlc of Native Surveyors Prem Rnj, A l ~ d u r  Rabim, and 
Abdul Ral~m:ln, aud nsported i t  in all cases fairly nccur:~te. Nobbi Bulish's worb was partially 
examined by Lieutcllant BadgIey, aud m:w tiouud less accurate t11:ln th:~t  of most; the streams 
mere in somc parts too much gcneralised for n survey of any ordinary country, but  not mole 
t h : ~ ~  allowable iu a couutry so covcrcd \vith forest. 

10. not the  wort; detained us iu  t h a t  par t  of Rewah a fo r tn igh t  Inter than was 
anticipated, I should have made Mr. Kirk : ~ u d  Nobbi Duksh remain to  es teud their work across 

thc Johilln, and Sone rcspectivcly, but I did not likc to  risk the  he:~lth of the par ty  wl~ ich  111) 
to th:~L timc had bcen vcry 1muc11 better than usual. Signs  of thc  siclrly sc:~sou wcrc appcnr- 
i n g  and a 1111mbcr of b l a ~ ~ l i s  rrtuained in the  Buntlelcund port,ion of' tile work. I tl~ercfore lert 
will1 the I:lst of the  detail stlrvcyors on  the 3rd April as so011 as  all th:lt \\,as abso l~~ tc ly  necci- 

sary to square 111) our lte\valr sectious had 11ce11 done. Work  was again rr~somcd in U u n d e l c ~ ~ ~ ~ d  
on various dates bct\vecn the 10 th  nod 15111 ~ l p r i l  and with the  esccption of two Native 
Surveyors, all 11:111tls Ilnll lcrt the ficld I'or ~cccss  clnnrtrrs I)y the  2nd AIay, bnr iug cornl~lctccl n 

scasou's work \vhich will I bvpc bc cousidcrcd sa t i s l i~c tu r~ .  
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20. The country over which the triangolation passed begin~ling- a t  tllc north is flat 
and cultivated with small isolated hills of granite. The centre of Remnrb-s on country trinngu- 

1atio11, k c .  the work is on the  Punnah scarp, which is also well cultivated in 
this part and then crosses a plateau nearly covercd with forest 

with some small hills rising above it, which form excellent trigonometrical points. From this 
the work passed into the valley, which runs south westwards from Nagode, and then termi- 
nated. This valley is well cultivated. 

21. Sheet No. 27 of Bnnclelcund, embracing portions of Gouriar, Charl~ari and Banda 

Country plnnc tables. 
Districts in a flat well cultivated tract of country, studded with 
isolated hills, some rising as much as 4.00 feet above the neigh- 

bouring country. The Cane River forms the booudary bctwcen the independent territory 
and the Banda District. Both sidcs of this river are hcrc brolcen by ra\.iocs to the distance 
of about a mile and a half from the banks; with the exception of thisstrip, the topography 

is simple and easy. Shcet No. 28 contnins more difficult ground. The southern portion 
contains the termination of a range of hills running from the south westwards of Puunah. 
I n  the neighbourhood of Kalinger and l larfa ,  thc plateau is terminatcd a b r ~ l ~ t l ~  by a scarp 
facing the north but a t  the eastern cnd, bctween Markundi (on the East Indian Railway,) 
and Chitterkote, the ground is a mass of small hills generally flat topped m d  all covered 
with dense forest jungle; the shrub undergromth being usually confined to the slopes. 
I n  Rewah, plane table sections 34 and 4.2 contain the greatest mass of broken hills of any  
height aud present a different appearance to the remainder of the ground sorveyed iu this 
season i n  nhich the only large hills which stand up prominently are Bandogurh and the sur- 
rounding group in plane table No. 49 and Kauondi in plane table No. 48, both of thcse are 
between 1,000 and 1,200 feet higher than the general run of neighbouring ground. Loolting 
from any of the heights, the country presents the appearance of being slightly undulating 
and covered with dense forest, which is in many parts the case, but more generally underneath 
the forest is a mass of low plateaus rising abruptly from the plains and of difficult topo- 

graphy as in plane table No. 4t2, or else the apparent plain turns out on closer inspection to be 
a mass of ravilles and hrolcen ground as in some of Lieutenant Badglcy's and Mr. IIamer's 
mork-plnne table No. 44. A strip of low hills run from the sooth-west corner of plane 
table No. 45 a t  first i n  a northerly direction, and then curve round to the north-east coruer of 

table No. 4.4. Between these the Bandogorh hills, Kanondi H. S. and Kimdar (in  lane 
bl,les N ~ ~ .  43, 4,4, 4.5, 47, 48, and 49) the ground varies very little in elevation, the general 

being tha t  of a gently undulating surface covered with forest. The lowcr  ort ti on 
of tnl)le No. 4.9 is more broken up by hills, a few of which suchas Bolbul H. S. stand 

up rather 

22. The ouly portions really clenred of junglc are narrow slips along the water-courses in 
mllich rice is cul~ivatcd, and thcse are generally swamps or bogs all the year round. The 

water-sheds are very rarely cleared cntircly, the forest is thinncd and cleared of uudergrowth, 

and  in these a coarse grain called If kodo" is grown. 

Where the g-rounil has bcen a t  a11 cleared, mowha trecs predorniuate and in the large flat 
masses of forest, ~$1, l~amb00, mowha, and sarci, this latter secms to be of very little nse. A 

good deal of the e&l timber from the wcstcrn portiou of the Rcmah territory in 8heets Nos. 21 
23 is talicn ror the railway. The east of the forests is very slightly disturbed. 

23. Thc Soane River winds up in a northerly direction through the ccntre of shcets 
Nos. 23 and 21 and the Banas takes a north-weste~ly course 

llivcra. throngb tlle western llnlf of s l~eet  No. 20. Thc Joltillo forms 

the l,o~indary l~ctwecn the Sohngporc and Randogrirh Pcrgun~rahs, and meets thc Soane to the 
east of Barnantluo H. S. in plnnc tal~le No. 48. This portion of the Johilla has stccp rocky 

l)anIi<, potnetirneg riainS nearly YO feet al~ovc thr  bcd of the rivrr, but t l u r i r ~ ~  the raius t h ~  
water rlscs nearly half way up the banks. Thc Ilchr or llchuud is a large ribcr ruuning 



through sheet No. 1 8  in a northerly direction, and then goes off towards thc north-east into 
the TVIirzapore District. No other rivers of auy sizc come iuto t l ~ e  field of operation and 
none of tliesc arc navigable cxcept locally. I have scen uo boat on them largcr than a fisher- 
man's canoe. 

24. The iuhabitants are mostly Gollrs or Gonds and Koles, very poor and uncivilised. 
Their huts are often very neatly built andexterually, a t  least, clcan. Some of them resemble the 

Sherias of the Gwalior juugles. 

25. The ofice was opened in recess quarters on the 14th May, the village books and 

planc table sections examined and compared, thc maps ~rojected 
Rcceas Duties. 

aud traced iu  as quick succession as the nurnbcr of tracing glasses 
would allow, and the11 given out to the Native Surveyors and extra draftsmen to print and 
outline. Ten sheets of the general maps of Rcwah and Buudelcund have been complctcd, 

of which two, Nos. 16 and 34 had been half completed in 1866; hence in these maps the rivers 
and tanks are shomn in color, the villages are broken up into blocks and crosscd with lines 
which is now contrary to orders, the uurnber of houses in the villages were originally entered 
on these, which entailed a great deal of erasing. Six of these maps are only portions of the 
full sheet, but still double the amount of maps turned out in the previous seasons have been 
turned out. 

Thirteen sheets of exaggerated maps have been finished chiefly hy Messrs. Hamer and 
Wainright ; oue sheet was done by Lieutenant Badgley who also looked after the computations 
and the completion of charts, kc. The maps and charts completed are, in Rcwah- 

General maps, scale one inch=one mile. 

Sheet Nos. 16, 18, 20, 21, 22, 23, and 24. 

And in Buudelcund- 
General maps. 

Sheet Nos. 27, 28, a d  34. 

Exaggerated maps in Rewah :- 

No. 14, partly done in recess quarters season 1867. 
Nos. 16, 17, 18, 20, 21, 22, 23, and 24. 

And in Bundelcund- 
Nos. 27, 28, 34, and 36. 

Charts Nos. IV & VII scale 4 miles=l iuch plan of Nagode and environs. 

26. The computations th i s  year werc few, only a small  ort ti on of the field seasou having 
been devoted to triangulation. 

First class Sccondary Triangles in Buudclcund ... ... 10 
... l l iuor  Secondary Triangles in Rcwah ... ... 1% 

... ... . ,) JJ JI  Bundclcund 16  
2nd class ,, ,I Rewah ... ... ... YO 

... ... >I 11 31 Bundelcund 66 
Triangles by two sidcs and included angle ... . 1 0  

Heights :- 

From Trigonornetrical observations ... ... ... 43 
,, Barometrical ... ... ... ... 27 

Lats. and Longs. of Secondary stations in Bondclc~u~d. .  . ... 10 

The avcrage a~igular error of the Secondary Triaugles is 9.35 seconds. 

The avcrage linear error of- 

1st  class Secoudary Triangles is lS3G8 inches per mile. 

Minor Secondary Triangles is 15.368 per n~ilc. 

2nd Class 18.0 



These last two discrepancies are lnrge, bu t  in explanation I must placc on record, tha t  these 
are due to  a hurried triangulation with small instruments, t.he object having been to furnish 
some points in the field to the detail surveyors, the original triangulation having bceu vely 
deficient of such, in parts under survcy. The signals wcre chiefly trees and peaks, and as the 
bases were small the large discrepancies betmeen common sides is easily accounted for. 

27. The alphabetical lists of poles, villages, kc., for the gcneral report of tbc Rcanh 
survcy have bcen I~rought  up to date. During uext year, I hope tha t  the survey of thc Rewah 
territory will be completed, and the report submitted. 

A general report of the operations in  Bundelcund has been prepared, embracing the 
whole of the ~r inc ipa l  1s t  class seconda~y, and minor triangulation, but  only so much of the 
second class seconda~y trinugulation in sheet I X  as has been tested 11y dctail survey, of which 
fair maps have been submitted previously, or are now ready for submission, which latter are 
only sheets Nos. 27 and 28.  The remaining dctail necessary to fill up a complete rcport of 
half degree slicets Nos. IX, X, and XI, will be forwarded mith the fair maps as soon as eaph 
half degrec sheet shall have been completed. 

28.  A large amount of arrears of mapping bas been worked off; all that  now remains to 
be mapped, of unfinished detail survcy, are sheets NO. 28 of Buudelcund and No. 26 of Remall, 
both very small portions of a fti11 sheet. This is in a great mcasurc due to the ern1)loyment of 
extra draftsmen supplied by the Calcutta Office, who, together with the Native Surveyors, have 
been continually employed in printing and outliuing. 

Nobbi Buksh, Nat,ive Surveyor, hns been employed during the wbole recess season in the 

shading of maps, Ile is, I think, improving in the style suited to Photozincography, he has 
done good work during this *recess. Native Surveyor Prem Raj promises to  become a good 
draftsman, and both Abdur Rahim and Abdul Rahman have worked very fairly. Messrs. 
Hamer n~ ld  Wainright have done the exaggerated maps, mith the exception of one sheet, and 
both have showr~ an improvement in  their drawing since the beginning of the recess season. 

29. The health of the party mas as good as I expected : we only lost one kalassy. The 
sickness mas in nearly every case fever, and excepting in the case 

Health'ofthcpnrty, effiiiency. kc. 
of Mr. Kirk, whose services mere lost for nearly two mont,l~s, and 

of Mr .  Chamarctt who was ill for a fortnight, both a t  the beginning and end of thc season, 

the efficiency of the party was not interfered with. 

SO. The area triangulated mas about 400 square miles a t  a 
Arcn trinnylnted nnd cost. cost of Rs. 4-13 per mile. 

0 31. The area plane tabled was 2,272 square miles, a t  a cost of 
Arm plnue tnhlud oud cost. Rs. 23-19-24 per siloarc mile. 

, 32, I have my report for last year's worlr, with the exception of that on 
Randogruh, for which a separstc memorandnm is attached, wit11 a 

CourIn,\ing remarks. plan enlarged from my original plane table sectiou. 

33. I propose to finish the survcy of lie\val~ by comple t i~~g  general maps Nos. 25, 3R, 
40, and 4,l working in Bundelcnntl during the unhealthy parts of the 

r r o ~ l n ~ n m e  fi)r ell9li"fi season on gencral maps Nos. 20 and 30, and to extend the principal 
mu's work, &c. 

triangulation mcstwnrdn from the Amuh meridional series north of 

~ ~ t i t , , , l ~  2~::3(j' in n scries of polygons as far as the R:~ngir meridiollal series, also lo complete 

t\lc trinngnlation of shcets X al1d XI. 

Field work will begin I hope on the 1st November. 



~ c ~ ~ ~ o r f f t t d u  o i ~  tLe Port qf Banr7ogicrlr, C;v LIEUTENANT R. V. RIDDELL, n. E., in  caarge NO. 5 
topographical part^, Rewah and Bfcndelcnnd Survey. 

The Fort called RBndogurh is situatcd in N. Latitude 23" 4,l', East  Longitude 81' 5' i n  

the S O U ~ ~ I  porlion of Rewah and is very ncarly in the centre of a pergunnah named aftcr itself. 

2. The Fort may be roughly described as an immense rock, nearly rectang~llar in shape, 
mcasuring a t  the top about 2,000 yards from cast to west, by 1,300 ~ a r d s  from north to south, 
and rising to n lici=l~t of about 1,000 feet above thc valleys, a t  its base inaccessible from the 
south sidc, and very nearly so from the three others. 

A t  the fcw plnccs whcre the sides of the rock do not form a natural wall, walls have been 
built and t l~cre gulls are in position and guard; always stationed. 

3. The ascent to the Fort lies in  a gorge from the village of Gopelpore situated a t  the 
foot of the rock, ou the east end of the north face. A t  about 5 t h  of tbe height from the foot of 
the hill, a curtain mall or parapet of masonry stretches r ight  across this gorge, and on this 
guns ale nlouoted. I noticed three or four a t  one p t  and several piles of shot glistening in 
the sun ; the commandant of the Fort informed me that 1 0  guns were mounted on this wall 
and there certailily is room for any nombcr. 

Farther up the gully I noticed a masonry edifice which looked like a large gateway form- 
iug allother obstsclc to the ascent on thc western slope of the gully. 

4. There used to be an entrance to  the Fort  on the east side, bu t  it has been closed and 
not been in use for many years. I n  the mall a t  the top of the slope there are from 1 1  to  13 
embrasures ; these are a t  different elevations, extending along the side of the hill which led me 
t o  suppose that  the ground behind the mall has not been reduced to  a uniform level. 

5. Thc road (a mere bridle chiefly used by the Remall officials, and the inhabitants 
of the neig'hbouring villages on the north side for communication with the Fort is tha t  from 
" Tkla" (a village of about, 500 inhabitants, a t  which there is a thannah) on the left bank of 
the Cherrangungr, distant about 4 miles from the Fort. 

From TBla the inad lies through about half a mile of open country, and then enters a 
gorge between tllc hills "Durwar" and "Chittarhai" through mhich the Chcrmngrsnga, a beauti- 
fully clear mountain stream finds its exit. The nest  half mile of this gorge possesses every 
mcans of bcing mndc impassable, as the sides of the l~i l ls  on both sides rise precipitously 
and the narrom Icvcl spncc bct\vecu then1 is covered with a mass of very large trces. About 
quarter of a. mile bcyond this gorge, the ro:ld from Tdln is joined by another from a small 
village callccl "Bijerin," which crosses a neck of the Chittarhai hill, passablc for cattle, mules 
or elephants. P 

A t  the junction of these two roads a ~ n n r d  mas stationed to oppose my progress, and I 
\pas obliged to forcgo the pleasure of obtaining by minute pcrsoual inspeclio~~, inFornlat1on 
concerlling the ncnr approach to this 1)lnce so mysteriously liept, but  from more distant 
ol)scrvation I did not think tha t  this road prcscntcd any obstacles between this point and 
Gopalpore, whicl~ is uscd more as an out-post to the Fort than for any ot,her purpose. 

6.  Anothcr cntrnnce throngh the outer belt of hills is from the village of M:thBn.an on 
the west sidc of the Port, this path passes betmeen tllc h ~ l l s  "Randaui" and " Dorwar" allcl is, I 
sllould think, thc casicst cntmnce to  Gopalpore; guns bcnr on this entrance from tllc north-west 
corner of tllc roclc. I d1c1 not notice any s u c l ~  precaotion observed with recard to the other 
~l l t rnl lcc~,  tlrollql~ gulls could casily be brought to bear on any of them from more thau one 
1)Cll't of the Port. 

7. l'rorn the east thcre arc two roads From tllc villages of " Gnaonr" and " ~ a l i ~ ~ m & "  
respectively, lhc f'orulcr follows for a timc the lcfl bank of the " Behi" Nuddy, a t  the foot 



of the muth side of the hills called I' Boggnra'hrrd a MaihiarchoukJJ, and then winds round 
the north side of a hill south-west of "Maihiarchuclr" into Gopalpore. That from Lalromar 
Passes north of the Boggars hill, and crosses the '(Baruha" Nuddy below the east 
end of the Chittarhai hill, and thence winds into Gopalpore ; both roads are easy bridle paths. 

8. From the south there is a road Rom the village of Gohari, which after crossing some 
swampy ground, partly cultivated with rice, within a mile of the Port or rock, passes betseen 

the Fort and the hill called Bandeni; this road scems considerably used. That from Mahawan 
is very little used, and lies through dense forest on ground so slightly undulating as to be 
nearly level, until i t  reaches the gorge north of Bandeni. Thcre is another road from 
the villages of " Ghata" and (c Marhoun" which passes over the ridge joining the Bando rock 
with the trigonometrical station of Rampore, but this is not passable for cattle, aud is very 
little used. 

9. A farther examination was impossible as I could not pass the guards which were 
stationed a t  every entrance to the valley on the north side of the Port, but as I visited all the 
hills having any view, in the neighbourhood, except Bandeni which was not only prohibited 
to me by an arrangement between the Political authoritics and the Re\vah Chief, but was as 
far as I coultl see, not attainable except to a monkey or a sailor. I think I accomplished all 
that mas possible. 

10.  The slopes of all these hills are very steep and in many places perfectly precipitous. 
The hill called Boggara and the two between i t  and the Fort are $most bare of forest; on the 
top of the former n patch of trees grows, but the slopes until near the foot are too precipitous, 
on all but the eastern spur, up which lies the best ascent. There are trees at  the top of Bandeni, 
but  a great deal of bare ground on the southern spur, I failed to discover where an ascent could 
be made to this hill, some of my guides said that  men could ascend, but none mould tell me 
by what route, and most of the; declared they had never heard of a man having made the 
ascent. With the exception of those above specified, all these hills are covered with forest, but 
the undergrowth is amall. 

11. The highcst point of the whole group of hills is near the south scarp of the Fort, 
where a dot marks the spot on the plan, the height being 2,662 feet. The surface of the rock 
slopes down towards the north, mhiclr edge is, I slrould think, from 100 to 150 feet lower than 
the southern. The top of Bandeni is 2,629 feet above the sea only 33 feet lower than the 
highest part of Bandogurh, and considerably higher than the greater portion of the surface 
of the rock. 

The " Durwar" hill is 2,115 feet in clcvation or about 550 feet lower than the Port. The 

shortest distance between the two hills is about 1,500 yards. 

The " Chitarhai" hill is about 250 feet lower than Durrvar, and is a t  a b u t  the same 

distnncc from the Fort as Dorwar ; " Bnggara" is nearly 3,000 yards from the nearcst point of 
the Fort nnd its height is 2,233 feet; " hIaihian Chouk" is about the enme height as Durwar 
but  the top is a mere pinnaclc about 40  yards in width a t  the most, with perpendicular sides 

for about 30 feet from the top. 

The hill on which the trigonometrical station of Rampore is buill is 2,375 feet in height, 
and is about 2,400 yards distnut from the eastern side of the Port. The liighcst parts of the 

ridge joining this with thc Port arc about 500 feet lomcr than the highcst part of the Fort, 
the asccnt to tlriv from tbc south side is ~er fec t ly  pmctirable for mules or elel)h;lnts lightly 
laden, but the descent ou the north side is much more prccipitous. 

12. The Chermngungn springs from tlre nort!r side of t,he rock on the wcst side of 

Gopalpore and is said to flow a t  all seasons. Tlrc " Barrrha" was dry when I was in the 
n&hbourlrood in tlre month of January. The "Rebi," rising from the north side of the 
Homporc hill, is said never to run dry. 
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The " Damnar" or " Douna" running castwards along the eouth foot of the hills also has 
water in i t  a t  a11 seasons. 

The supply of water on the Fort is chiefly procurable from tanks, some said there mere 
as many as 12 of these, but the most straightforward of my informers said that  there are 
only 4 which cau always be dependcd upon, and that a large amouut of the water used by the 
garrison is brought up from the Cherrangunga. 

13. Report says that large quantities of graiu and provisions are stored in the Fort. The 
accouuts as to the strength of the garrison mere the most variable, some said 300 sepoys, some 
1,500 ; the space covered by huts and in the Fort is about equivale~lt to  a village of 1,200 
inhabitants, I should think that there might be 600 fighting men in the place. 

I heard that for the past three or four years repairs have becn in course of execution all 
round the \valls, and also that  from about the same date a steady supply of ammuuition has been 
sent into the Port. 

11. So jealous are these people of any information connected with the Fort becoming 
known to Europeans that they were in the habit of changing my guides daily, and invariably 
sent me as stupid men as possible, while I was working in the neighbourhood of the Fort. 

A year before Lieutenant Badgley failed to obtain mortar to repair the Great Trigonometrical 
Station of Rampore as they thought he wanted to build a post of observation or something 
equally absurd. 

15. The plan of Bandogurh on the scale of 2 inehes=l mile, has been enlarged from my 
original plane tablc section, and though not more accurate or trustworthy than the work from 
which i t  mas prepared, will, a.s a mere military sltetch, on account of its larger size, and the 
l~roportionally smaller space occupied by the printing, be perhaps found more useful. 

16. I have just heard from the Political Assistant of Nagode, that  the plau of the Fort 
Inepared by the Rewah Chief has been sent to me, but i t  has not yet arrived. If i t  should 
come before this is dispatched, and there should be anything in i t  worth embodying in my 
plan, i t  shall be done. 



Ei!ract from the Narrative Report of CAPT~LII H. 13. GODWIN AUSTEN, in charge No. 6 Topogra- 
phical party, Cossynh and Garrow f i l l s  Szlrvey, for Season 1867-68. 

Strength of pnrty. 1. The strength of the pmty on taking the field was as fol- 
lows :- 

Lieutenant M. T. Sde,  R. E., Assistant Surveyor, 2nd gade .  
Mr. N. A. Bellettg, Civil Assistant, 1st class. 
,, T. W. Babonau, Sub-Assistant, 2nd grade. 
,, A. G. Wyatt, Sub-Assistant, 2nd grade. 
,, M. J. Ogle, Sub-Assistant, 2nd grade. 
,, P. C. Gilhooly, Sub-Assistant, 3rd grade. 
,, W. A. Stratford, Sub-Assistant, 4th grade. 
,, P. J. Doran, Sub-Assistant, 4th grade. 

Nasirudin, Native Surveyor. 
Abdur Rahim, Native Surveyor. 
Daliludin, Native Surveyor. 
Gour Chunha,  Native Surveyor. 
Ramloosnn, Native Surveyor. 

The party was strong and the Assistants well trained and experienced, with the exccption of 
Messrs. Stratford and Doran, new hands, and Gour Chundra and Ramloosan from the Pegu 

NATIVE ESTAIILISHJ~ENT. 

Survey, who were unaccustomed to plane tabling. 

1 Tindal, 
1 Duffadar, 

55 Signallers and Khdashies. 

2. These mere carried out in accordance with the plan sketched out in my narrative report 

1 Jemadar, 
1 Naik, and 

15 Cliap~.assis. 

of last year. Great delay was experienccd in moving out of 
Oporntions for field sewn.  

Cherrn Poonjee, on account of the want of coolies and the appa- 
- - 

rent inability of the Civil Officers to do anything in the way of forwarding Government 
operations. No Kbnsia porters mere entertained permanently as in former ycars ; the wages 
tben asked and given being far too high and exorbitant, no men mould accept Rs. 10 a 
month, the demand being for I 1  and 12 Rupees. The delay of ncarly a month was after all of 
little consequence in the season's out-turn, and led eventually to some saving. The wages of 
permanent coolies (natives of the Jaani  District) I mas enablcd afterwards to reduce to Rs. 10 
n montb, and the number of these were much curtailed ; local labor beiug obtainable on most 
~ides." 

3. The special object to be carried out was the completion of the degree sheet between Lat. 
25"-26" and Long. 92"-93" and this was almost accomplished. I decided to sltetch about 1,000 
squarc miles between Lat. and Long. on the inch scale. This portion is conti- 
guous to Jawai and Shillong, and being I)y far the most populous and best cultivated, was better 
adapted for the instruction and capabilities of my young Sub-Assistants and tho Nativc 
Surveyom. It w.w high and healthy, and gave employment a t  thc cnd of the season, when the 
lower parts mere no longer safe to remain in. As regards triangulation, i t  consisted of extension 
castmard and thc giving of some extra points that were wanted within the above area. 

4. Members of thc part.y left Cherra Poon,jcc on t.he 20th Octol)er, and by the 4th 
November, all assembled a t  Jamai and started thence to the several 

Dote of taking thc field. 
sections assigned them. Mr. Wyntt was the ouly Assistant left at 

Cherra sick, recovering from n very dangerous attack of fever. 

The ecason eatendcd over scvcn months. 

The m t  of tllr opvrntiolls. it ir ~cttirl~tctory to flnd. Ibns bccn rnucli rrdncd sinec 1866.67 n111l ~ I C I I . ) I I R  JPRTB. 

rir., from anmc 69,OOO to 63,000 I{u~,,YJ, c,r 8 reduction of Ra 6,000, ivLile tbc etrcnglh of tbc pnrty a 1s nt L L ~  

ul~uc t iu l~ .  i n c r ~ n ~ m l .  
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5. The principal triangulation of the Jaintia Series mas taken up by Mr. Belletty a t  
the stations of Sunrum, Saranthu, Tiniang, and Sonoriang mitb 

Trinngolution. 
the 14-inch Theodolite, and tllc cxtension carricd eastmard to 98" 30' 

beyond Asalu, many points being fixed near 9P0 and in Manipur. Mr. Bclletty's work con- 

sisted of a polygon of seven sides with one triangle of the next polygon of six sides, the com- 
pletion of which d l  cntail entry into the Manipur State. It is exceedingly well selected for 
extension there dong  the line of the Bordl range. 

I took up in December a Secondary scrics of extension from Nongjinghi H. 9. and 
Sunrum H. S., running north towards Lat. 26" to give points to the plane tablers there; 
this I afterwards deputed Mr. Ogle to extend further. 

I n  January, having selected and cleared Marangltsi H. S., to form one of the stations 
of Mr. BellettyJs principal mork, I connected this (using a 12-inch Theodolite) mith the 
G. T. Stations of Sonaraja and Tharaoyang, secondary stations, and Kalangtam by a qaadri- 
lateral figure ; these were again connected withthe principal G. T. S. Stations of l lcrpa Tila and 
Dupi Tila. Secondary and tertiary stations mere afterwards observed from Hajuma and Nemotha, 
G .  T. S. principal stations, in order to sketch up the south ridges of the North Cachar Hills. 

Lieutenant Sale's triangulation consisted of Secondaiy extension from Tiniang H. S .  
and Sunrum H. S, to cover with points the area near Long. 93". 

6. During the month of November and part of December, I mas employed a t  Jawai, 
starting the Assistants into the field and in thc instruction of 

Work of ORccr in chnrgo. 
Messrs. Stratford and Doran and the Native Surveyors who were to 

be employed independently on the ground in the immediate vicinity. I marched then to the 
north to instrllct Messrs. Ogle and Gilhooly in  the +-inch mork they were about to take 
up;  a t  the same time observed a t  Nongtung, Nongjinghi and Sunrum to give more points 
and extend the triangulation north towards 26"; supervised the norlr of Mr. Gilhooly on 
the 1-inch scale and a portion of Mr. Ogle's, and after seeing these two Assistants fairly 
at  work and understanding the &-inch sketching, I returned to Janai, leaving again, on the 
3rd January, with Mr. Stratford and Native Surveyor Gour Chundra for Nongba, where, 
after giving them some further instruclion with the plane table, I left them to work independ- 
ently and marched on for Sunrum, returning via" Bareto, Tiniang, and Raliang to Jawai, in 
order to judge of the ground in general and the triangulation of previous year by Mr. 
Bclletty : current duties at  Jawai occupied nine days. On the 25th January I marched for the 
south-east, and on the 29th selected, ascended, and cleared Marangksi Peak, a culminating 
point of the North Cachar range of hills, to form a principal station of the Jaintia Series 
in lieu of one selected by Mr. Belletty; connected this wit11 the G. T. Selies a t  Merpa 
and Dupi Tila Stations, and commenced sketching the country west of Long. 92O 30' 
and south of Lat. 25O down to the plains of Sylhet and Cachar; visited the G. T. S.  
principal stations of Ha,jnma and Nemotha and extended Secondary triangulation from them 
to give poiills for det~iil work; inspected the work of Mr. Babonau near Sonamjs in 
February; occupied in triangulatiug and sketcliing the North Cachar Hills up to the 15 th  
of April, visiting lastly the principal station of Sherfaisip and observing the angles of the 
principal triangulation. After this I returned to Jamai to superintend the return of the 
party to recess quarters. 

Completcd- 
Of Topogmphy on &-inch scale . . . ... 4.12 square milcs. 
Of Triingulation ... ... ... ... about G O O  ,, ., 

Nearly the whole of the above area was covered mith dense forcst, and vnncLons had constnntlv 
to be erected on trees. 

7 Lert for his ground on the 20th Novcmber. This included the co~lntry east o f ,  
Long. 92' 30t, and bctnreen the parnllcls of 25' 15' and 25O 4.5'. 

Lic''tt'nnnt id.T. Sn'r* R. E., EIc carl.ied on triangulation and plane tabling simult~nneously witl~in Awir t ;~nt  Surrcgor, 2ud p d c .  
this area, the former 3 seconda~y series from Base, Tiniang 1-1. 9. 

and SnrantLu I-I. S., east towards 'JSO, which a t  the safnc time gave him extra poiuts for his 



topograplly. This triangulation is fair, bu t  wanting somemhat in carefulness of obscrvntion 
and record. His topographicill worlr is very good, as well as the dclincatio~l of ground by 
pel1 work. The conntry near the Kopili River was densely overgrown with forest, and 
what is n still greater impediment to a Surveyor on foot, viz., towering grass, ground 
only fit for au elephnut. This portion is low, and its flat monotonous aspect does not 
permit of the selection of many natural objects for intersection. Lieutenant Sale completed 
700 square miles by the end of March; he then took up the examination of the work of 
Messrs. Stmtford aud Doran, and Native Surveyors Daliludin and Gour Chundra, and the tono- 
graphy of a piece of ground that  had been deserted by Mr. Babonnu near TharaoyanS Great 
Trigouometrical Station; and which i t  was important should be done for many reasons affecting 
both the progress and credit of the party. Lieutenant Sale's work doring the season \vas 
very satisfactoly. His talent as a draftsman is considerable, and mill be of great value to 
whatever topographical party he may be in. He has siuce been transferred to No. 3 T ~ ~ ~ -  
graphical party, Central Provinces aud Vizagapttam Survey. 

8. Mr. Belletty n r r ied  on the extension of the principal triangulation from the stTtions 
6f Sonoriang, Tiniang, and Saranthu. FIe selected stations in 

x. A. Be"ctty, advance to form a polygon of sevell sides, taking the triangulation Assishnt, 1st grnde. 
up to Asali~ ; thence by another figurc of six sides, extending it up to 

93O 50'; the last station (Angaoluo) observed as lying in Long. 93' 4'0'. The two south-east 
stations of the last figurc will fall in  the Mauipur territory. Thc topography of sheets 
Nos. 32, 33, 37, with parts of 36-38, are ready to be taken up next field season. The last statiolls 
form points for a further advance into Manipur and along the Borail range. Alto- 
gether Mr.  Belletty's work of the past season is very good, and much credit is due to him for 
the same, considering the nature of the ground which is so densely covered with forest 

high elephant grass. During the rccess Mr. Bclletty has taken the leading past in all the 
computation work. I am glad to be able this year to report favorably of this Officer's work, 
both i n  the improved arrangement and in the reduction of the cost of his field work. 

9. Mr. T. W. Babonau joined the party a few days before taking the field, and from 
previous reports I expcctcd a valuable addition to our strength. 

\lr. T. 'V. Bn')onnnl Sub. The work assigned to him lay on the boundary of the Sylhet Dls- Asq~stnnt, 2nd grade. 
trict, and the southern slopes of the Jaiutia Hills. That of 

his work examined mas correct, but the amount altogether completed mas very small. Thc last 
l,ortion on the south-east was vcry carelessly done. Thc grouud was not by auy means 
traversed to the exteut it shoalil have been, as shown by his plane table stations, and no ercusc 
existed for this imperfect motlc of getting ovcr the not insurmountable difficulties of high 
R~.~-ss, &c., tha t  i t  preseutrd. A portion ncar Tharaoyang in Native S u ~ ~ e y o r  Daliludin's hoard 
\\,:I5 qivcn hinl to soperintend and see finishcd up. Shortly after commcneing this, a 
Khalashic was killed by a tiger, when Mr. Babonau deserted his ground and retired to Jawai, 
\\.\.hcrc no t l~ iug  could induce him to return to his post again. This mould have caused a gap 
nlld del;lycd the publication of a, whole fair sheet of topographical detail for another year. 
Evclltually L i e u t e n a ~ ~ t  S:~lc mas able to march to the ground and finishcd it. Considerina the 

verv short, time Mr.  Bnbonau mas with this party, and the numcrous instances that his conduct 
met wit11 my disapproval and censure, I cannot, I om sorry to say, mention him favorably. 
I-Ic has since bccn transferrccl to NO. 5 Topographical party, Rcmah and Bundlecund Survey. 

10. This Sub-Assistant,, nt thc end of thc recess, was quite prostrated by a bad attack of 
fever, and for some days mas in a clangerons state. As the weather 

'lr. ('. Wgnttg sl'll. became morc bracing he. quickly recovered, and joined the hcad- 
As.i.itnl~t. 2nd ~ n d r .  

quarters a t  Jana i  emly in December, but not being sllfficicntly 
strong for field work, he remained there employed a t  various Office dutics unt,il the 
Z!)th Dccen~bcr, mhcn he left for the soutll-wcst portion of the Jaintia District, working 
u11 to Long. 9.''; latcr on he completed the unfinished portions of the work originally 
gi\-cn to Mr.  Dnran and Native Surveyor Daliludin. His plane talde section is neatly don?, and 

shows n dc,.~dcd ~rnproi-ement a3 regards the care l~estowed 011 it. H e  has taken n shnre in 
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the computations, but considering his standing, does not show that amount of knowledge, 
accuracy and care he should now have attained. He has good abilities as  a draftsman. 

10a. Mr. M. T. Ogle left Jzwai for his ground on the 13th November, taking up the 
slopes north and west of Nartiang on the inch scale up to Lat. 

Blr. Bf. T. Ogle, Sub-Assist- 2s0 45'. On the 16th December I joined him a t  Umnrang, meeting 
nnt, 2nd p ~ d e .  

a t  the same time Mr. Gilhooly. The 4-inch scale being quite 

new to them, they accompanied me for a few days sketching the hills in the vicinity, and soon 
picked up the more general style of sketching. A t  the same time extension of the triangulation 

was commenced at Laru or Nongtung; this I afterwards handed over to Mr. Ogle to carry down 
to the of Assam. This was done very well, and the results show good observations. He 

completed very faithfully and rapidly a largc area on the &inch scale in very difficult ground. 
During the recess Mr. Ogle has been engaged principally in thc preparation of maps, and is a 
useful Assistant to me in this way, being accurate and reliable in the compilation, details, &c. 
1 have every reason to be satisfied wit11 and to report favorably of this Assistant. 

l ob .  Tllis Sub-Assistant marchcd with Mr. Ogle to commence on the I-inch work of 
the Jaintia District, north-west of Nartiang ; thence after instmc- 

Mr. P. C. Gilhooly, Sub- tion at  Umaang, &c., he took up the northern slopes, on the reduced 
Assistnut, 3rd p d e .  

scalc towards Assam, in a vcry difficult country; his out-turn was 

very large and well done in every way, showing great advance in both drawing and accuracy of 
detail, constituting him an able and practised Surveyor. Before leaving the field Mr. Gilhooly 

completed some minor triangulation tvitt~ 6-inch Theodolite a t  Jamai and fixed the heights of 
some points in the vicinity. During the rccess Mr. Gilhooly has been employed a t  the com- 
putations; at  this he is very compctent, hard-working, aud accurate, and renders most efficient 

assistauce. These last two Assistants mill be employed oa Secondary extension of the triangula- 

tion during the approaching cold weather, besides other topographical work. 

1 0 ~ .  The work given to this Sub-Assistant was north-east of Jawai along the course of 
the Mantang; the ground proved rather too intricate for so young a 

nfr. W. A. Stmtford, Sub- hand, and two-thirds of i t  on inspection proved to be wanting in 
Assistant, 4th grade. 

the definition and accuracy of its features, and was taken up again 

by Mr. Gilhooly. This nevertheless cannot fail to bring about with his other practice, experi- 
ence in hilly ground, and, I trust, early competency in the difficult ground which he must learn 
to slretch accurately. Mr. Stratford during the recess has been employed a t  the computations; 
at  this worlr he is steady and accurate, aud is reported on favorably by Mr. Belletty with whom 
he was working. 

10a. The portion of country given to this Sub-Assistant lies north-west of Jawai; i t  is 
open and in somc parts large featured, and this, no doubt, led to the 

nfr. P. 5. Doran* Sub-Assist- better and more successful completion of what he took up, as corn. 
nnt, 4th grnde. 

paredwith that of his cotemporary Mr. Stratford; though he has also 
the advantage of more activity and better physique for hilly ground. His work was accurate, but 
wanting greatly in neatness of finish and legibility ; this, i t  is to be hoped, greater care in  future 

will obviate. During the recess Mr. Doran has talcen an active part in the coml~utations, and 
is becoming familiar mith them and useful in the Officc, and promises well in the Department. 

10e. Nasirndin, Nntive Surveyor, was deputed to finish the gaps on the western side of 
thc Cossyah Hills. Owing partly to his want of tact, he embroiled 

Nnairudin, Nntivo Survcyor. 
l~i~nself  wit11 some villagers near Nongsteiu, and marchcd back to 

Jamai; arter wasting much time unnecessarily and wantonly a t  Shillong, he never returned to 

this ground, and afterwards did somc scattered bits of work on the Assam border. Employed 
there at  too great a distancc from immcdiatc supervision, he took advantage of it, and by so 

doing hc has forfcitcd my good opinion. I i e  is a draftsman, aud for a native, a clever hill 
shader, but cvcn in this thcre is a pcrccptiblc falling off, as well as in his printiug. 

l o f .  Daliludin combines grcat neatness and accomcy of dctail iu his slietchina of the - 
country on thc 1-iuch scalc mith very dccided idleness and want 

Dnliltldi~~, Nntive Surveyor. 
of encrg-y, so tbnl his progress mas vcry slow. On Mr. Babonau 

descrliug his ground, this Nntivc Surveyor did t l ~ c  samc, and thus lost mucll time, so that  to 

k 
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complete the work given to him i t  mas found necessary to send Mr. Wyatt  (at the close 
of the season) to the ground so as to avoid a gap. This Native Surveyor tendered his resigna- 
tion soon after returuiug from the field. This I accepted, but I believe i t  is his intention to rejoin. 

109. This Native Surveyor, i t  has been found necessary to employ on duties connected 
*bdllr R ~ L ~ ,   ti,,^ sm. with the office and in the field, at  the superintendence of clearing 

vcyor. hill sites, building platforms, &c., from time to time, recording, 
making duplicate copies of Angle-Books, deduction of means, and the large amouut of copy- 
ing eonuected with the general report. H e  is a very ~usef'~u1 and willing man, and a t  the shme 
time could be made useful a t  plane tabling, in which he has received instruction and promises well. 

10h. Gour Chnndra joined this party from the Pegu Survey and was only acquainted 
Oour Chuudr, Sur- with traverse work; this previous schooling and experience of 

vcyor. grouud has been of much use to him, and he speedily learnt the 
use of the plane table ; some portions of the work he did near Jawsi are for accuracy and the 
amount of detail really good specimens of such kind of sketching, and I am well satisfied with 
his endeavours to succeed. During the recess he has bcen employed at  reduction of various plans 
and traces, and has made himself a fair printer, though with no knowledge whatever of English. 

10i. Ramloosan was also from the Pegu Survey, bot much too old for any service in so 

Rnmloosnn, Nntive Survcj-or. 
hilly a country ; he could not take the field, aud has retired from 
service with a gratuity. 

10k. Ismail, draftsman, joined during the recess from the Surveyor General's Office, 
Calcutta; he has done a large amount of printing, and has much 

Lrnnil, DrnFtsmnn. 
improved in neatness. 

11. The total area completed by each individual of the party and grand total of the 
Succcss of Dctnil l'iuties. season's operations is giveu in the following table :- 

Ost-lsm qf Topogruphicnl Work. 

Nanss. 

Captain Godwin Austen 

Lieutenant N. T. Sale, B. E. 

Mr. T. W. Babonau 

,, A. G. wYatt ... 
... ,, Y. T. Ogle 

,, P. C. (iilhuoly ... 

,, W. A. Stmtford ... 

,, P. J .  Dorm ... 
... Nasirndin ... 

... Dnliliidin 1 ... 
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The list of maps and drawings done mill shorn the work of each individual. All my 
endeavours have been directed to ensure accuracy and a faithful delineation of the 
physical features :- 

( Truce of nll the country N .  of  Shillong, surveyed up to dnte, for Supdg. Engineer, Assnm, by Gour Cllundm. 
Trnce of Pemberton's Nnp of N. E. Frontier nnd Upper Irrnwndy, by Dour Chuodra. 

1 A n  On 8 Miles=l Inch, of season 1866-67, for Cienernl Report, Lieutenant Beovnn. 
,, On 8 ,, =1 ,, ,, 1867.68, ditto ditto. 
,, On 4 ., =1 ,, , 1866-67, for Surveyor Qencrnl, Xr. Delletty. 
,, On 4 ., =1 ,, , 1861.68. for Office uae, Nr. Ogle. 
,, On 4 ., =1 ,, ,, 1867-68, for Surveyor Qenernl. Lieutenant Benvnn. @ 

Sheet No. XI etill remains unfinished, wanting only 80 square miles of topography, a 

NO. 

- 

gap due to the conduct of Nasirudin, Native Surveyor, lnst field season already referred to. 

scale. I Rill shading by 

Every advantage wastaken of fair weather a t  close of recess to give instruction and practice 
in the use of the Theodolite and plane table. 

No. of sheet. Rrar~n~s.  

X X  E: 4E ii: 3: 6 Inch. N. Surveyor Nnsirudiu ... 1 1 XXI "' 3w 1 ,, Coptoin Qodwiu Austen ... 
25' 30' 25" 45' 

I 
92" W 92' 3W 

C 

1 XXIII 92' 0' 92' 30' 
250 ot a5u 15, f Mr. Wyatt 

91° 0' 91" 30' 5 XI11 b ,, Nnsirudin ... 
25. ,,, 250 J 

1 XI1 t N g i ~ d i n  91' 0' 91° 30' 
250 15, 250 30, Wnnting further de. 
91' 0' 91' 30' tnil-unsurveyed. 2 XI 1 ,, Nnsirudin ... 
25' 30' 25' 45' 

13. This may be pronounced redly good, and i t  is surprizing, consiZering the unhealthy 
nature of some portions, tha t  our losses have not been severe. With 

Hcnltlt of the Pnrty. the first heavy showers in the spring (April) fever attacks all 
parties working in the jungle clad tracts, yet the climate of Cherra Poonjee appears to he 
exceedingly good, for all who are attacked 600n shake i t  off, and regain their health and 
strength during the recess. The amount of sickness among the men of the Establishment is 
very small, a single death only having occurred during the year under report. Two Khalashies 

were killed I,y tigers; the first was sleeping with four other men in a hut, when the brute 
broke in the side and carried him off. The second Was taken off during the day when on the 

Removing the detail parties out of the low ground early in the season has tended no 
dotlht to preserve the health of the PAY. 

~~~~O''~u~~~ 

I 92' 30' 93' 0' 
XXVII 25, 0, 250 15, 

XX 

XXIII 

14. Oar Native Establishment is still mainly composed of IIindnstanis, and I find good 
recniits come with the men who return from leave. A large pro- 

Entnblisl~mcnt nud cfficicncy. port,ion of Goorkhas and a few Kukis have becn brought on the 
of the Establishment, and as we work eastward and these last named people get to 

kno,,. better, 1 trust to be able to get more of them; they are exccllcnt lneu for our particular 

6 ,, 

t , 

I , 

t , 

Not commenced "' 

Cnptnin Qodwin Austen. 

Nnsirudin. 

Nnsirudin. 

( ing'fiuished. 
Compllntion nud print- 
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16.  The survey of lhc Garrow Hills is necessarily postponed until the greater part of that  
very small area can bc traversed by an organized topograpllical party 

rrogralnme for tbc in safety. To attempt the survey of a ribbon-like line skirting the 
6CDSOU. 

dependent tribes is only running into great expense and wasting 
energy, with little to show, and that  little of a very unsatislhctory nature. 

The triangulation during 1868-GB will be pushed along the Borail into Manipr~r  on 
the south-east and the Naga Hills on the north-cast, tvLile a secondary linc will be carried 
down iuto Nomgong. 

I n  topograplly the portion near Gonhat ty mill be finished, and the Khasia Hills proper 
may then be said to be cornpletcd. I hope to ge t  all sketched up to tllc Kopili, whicl~ will 

also complete Jaintia. The rest of the detail parties mill be in  the North Cachar Hills in 

the neigl~bourhood of Asalu. I shall myself visit Jdanipur and select stations for the principal 
extensibn there, aud if all mork with the same ze:d aud llealth aud strength, tlrc results 
should again be large. 

Memo~andum ns to Geology ?[ Jaintia Isills and as lo the distribstion # I l i i d e ~ .  

16. The western boundary of the district of the Jaintia Hills is the River Mangat, crossed 
on t l ~ c  direct roaG from Lailangltote to Jawai ; the valley is deep 

Geolofiicnl formation of Jnintin and extremely picturesque, the hills rising from the narrow 
Hills. 

strip of rice land a t  the bottom, in steep slopes of grass and 
wooded mvines, close under the crcst, into precipitous cliffs. Nongjirong Hill is very conspi- 

cuous. 'I'lle formation here is metamorphic, a well stratified gneiss, and in the bed of the river 

the boulders are almost entirely of tha t  rock with quartzitic sandstone, and a few of dark 
green tmp. Ascending from the river to the top of the  slopes of the  left bank and passing 
the village of Sirnauting, on the right, a short distance, the first patches of a stratified rock 
are seen; this is a coarse gritty sandstone of light color, forming the tops of the  little eminences, 
and never exceeding here perhaps 20 fcct in thiclmess. They are lost sight of as soon as the 
descent into thc Mantada commences, wherc the metamorphic rocks a t  a high angle are seen 
again; the sandstone series reappearing when the opposite ascent is cromncd. A strong 
interl)eddcd conglomerate is very noticcable here, and al\vays lying a t  the base of this 

* formation. I t s  chief peculiarity now consists iu the beds of dark purple hue, in  others of so 
fine a white that  they might almost be mistaken for chalk,-broken up and mixed with water, i t  
is used largely as a arhite\vash for the sides of the native huts in the placc. These sandstones 
(ot considerable thickness) now form the mass of all the elevated points in Jamai, and are con- 

spicuous near the DAk Bungalow, resting horizontally on the h ig l~ ly  tilted older rocks. O n  the 
hill mass of Chermang soutl: of Jawai and the Mantadu, its thickness has greatly increased, 
bringing in abovc the conglomeratcs, thinner and finer beds less sandy in composition, and here 
we find traces of the carboniferoos sl~ales, aud in places a dark, Ilard earthy coal, often 

wanting, invariably thin bedded aud altogether v ~ r y  local in its distribution. To the  east of 
Latubcr, the same features may be secn all the way to Satunga, thc metamorphics appearing on 

the higher pnrk of the plstcaus, where the sandstone occurs in isolated thin patches. B u t  a t  
Satunga with a fall in the Ilills, we arc introduced to a new series altogetl~er, c iz . ,  the l imes to~~e  
(nummulitic), of ~vhich a n  outlier forms a mass with lom perpendicular and jaggcd sides t o  tlw 

right of road, and on the rcry edge of t l i a~outhern  depression of thc Icvel of tllc countrj~. To 
the south-wcst ouc or two \\.ooded isolatN knolls show the limits of the northern extel~siorl. 
It rests on thc sandstones ill this locality o ~ l s o  with their associntcrl coal beds), and tbere is I I O  

doubt that thcsc last are of secondary ag i ,  prototypes of rocks better developed under Cllerra 

Poonjcc, fining out a t  hlaobclarliar, on th.. road to Sbillong. T l~cre  is a l ~ o  an npllenraoce "t' 
uneouforn~al~i l i t~ or s l~ccessio~~ Lctwccn t h e  scco~rdnry strata nnd the nummulitic poi l~t ing to  a 

lnug Iapsc oC time and vcry tlilrercut conditious of surface bcforc thc del,osit,iou the lime- 
stolle bcgnn. I-Icrc ~ r c  are also nc:w the confines of the tertiary sea, ill \\.LicL they wcre formetl 
as shown by 1111~ t l~inuing out of tllc limestone buds. Proceeding sw11tl1 to the lorn range 
hills of which \\'ar H. S. [arms tLc hig& poiut, the lirnestoue l ~ a s g r c a l l ~  increased ill tllickncss, 

I 
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and is superimposed a t  the same time by bcds of quite a different mineralogical character, 
being nodular, fcrrugino~is, and higlily fossiliferous ; above tliis well marltcd horizon no lime- 
stone with nummulites wcre seen, local unconformability of thcse last is noticeable, due either 
t o  a ralling in of the limestouc, but what I am more inclined to thinlc a prior denlidation of 

surface ; the fossils are minute with an occasional gastropod of larger size. Tliis ridgc, on the 
north of which lies Nonglchli, well lcnown as one of the last strongliolds of tlie Jaintias during 
the  rebellion of 1861 -62, is succeeded on the south by tlie main ridge and watershed of the hills, 
the  stream a t  Nongklili being a feeder of the Kopili. Crossing a low pass a t  the head of 
the  last mentioned stream, the view tha t  suddenly opens out is almost Himalayan: bclow 
lies the deep valley of the Umsnat, backed on the cast by the high mass of Marangksi; its 

precipitous cliffs showing out grandly against the noble forest tba t  covers all else. I n  this 
great  section, everything above the nummulitic is exposed, this last forming the bottom beds in 
the valley, succeeded by the fossiliferous, ferruginous strata, and again above by an enormous 
thickness of soft, thicli-bedded sandstones of light ochre-tint, and this higher mass is the univer- 
sal rock of all the liiglier forest-clad hills running thence due cast to Asalu. I n  the bed of the 
Umsnat the limestone is almost horizontal, b u t  lower down has a very slight dipsouthward. It 
also thickens in this direction very rapidly with interstratified beds of sandstone. The whole 
mass preserves i ts  horizonlality, aud there is nothing very noticeable ovcr a large and broad 
band, save tbat  wit11 the deepening valley, lower beds of the limestone are exposed; but  in no 

spot did I see sandstone of cretaceous age, or that  wllich could be mistaken for it. The Umsnat 
joins the  Simleng, and the united streams form the Lubah, which forms a junction with the 
Barak near Molagul. Tlie Scmling and L u b a l ~  form a deep valley with an east anrl west strike, 
and the mass of the upper nummulitic or tertiary sandstone rises precipitously on the south, 
forming n ridge parallel with i t  : upon this line the first bending over to the south commences; 
the best section to observe this is near Katom, where the Luball turns soutli in a gorge cutting 
diagonally r ight  across the whole mountain mass; the solid limestone of great thickness and the 
higher sandstones all dip over together, becoming perpendicular, and are succccdcd a t  tliis point 
by a thin bedded series of newer rocks, clays, and sandstones of various colors and hardness ; the 
angles of dip varying slightly north and south of the perpendicular show a great crnshing,perdap~ 
a folding of the  beds. As me lcave tlie l~ighcr  hills for the lorn cminences (Tilas), the sandstones 
are coarser, and havc strings of small pebbles scattered through them, also large lumps of lignite. 
I n  one place the whole of the roots and pprt of the trunk of a large tree wcre seen in the * 
perpendicular strata of the river banlc. Tlicsc last mcntioncd roclts are evidently of lower 

Sewalik age, and are capped unconformably further into the plains by masses of irregularly 
bedded clays and conglomerate which pass under the present alluvial sorface. 

Before closing my remarks on thc geology of tlie Jaintia Hills, the  nummulitic coal 
s l~ould be alluded to. This has long Leeu Icnown to exist a t  Lakadong, and was there, I believe 
once worked ; tlie same formslion occurs a t  many points further east, particularly near 
Narpo, a t  no great distance from tlic Lubah River, navigable for small boats : its value has 
yet  to be made known and pcrhaps established: t l~c re  is no reason why beds of considerable 
extent should not witlr proper scarcll be discovered. I t s  position high in the nummulitic 
limestone is precisely the same as that  a t  Cherra. Poonjce. This coal is nowhere met mitb 

east of tlie Lubah and Umsnat Rivers. 

17. The most striking feature of part of the Khasia range of hills is the extremely 
even Iicight of the cent mass ; nowhere is this so wcll seen as 5 .  

Phrsirnl c o n f i ~ ~ r s t i o n  of from the pcaks of the . orth Cachar mnge. Marm~gltsi, &e., tllc 
.lain&n Hills in  connection with 
geology. dead lcrel linc of tlic mh !c mas6 as far cast as Tiniang 1-1. S., is 

from liere most noticea 2c, cvcn tlie distant Sbillong pcalcs make 

I~ardly any show in tllc distance. This central m,Qs or I~igll tal)le-laud is all or gneiss, 

Rcnernlly a t  a high angle, and tllc denudation it has been sul~jcctcd to mast have been 
cnorm3ns +or to  the secondary epoch. I t  fills very gratlually to the south for n long 
distance, wit11 a last ~ n d d c n  dip ovcr Jaintiapur. On  tlic nortli the lower lcrcls are 

fiuccessively reaclled Ily a scries of steps that  cml I,e follo~vetl for many miles. T l ~ c  last 
desecnt I,ei~ig thc greatest,, corresponding to tbe like sudden depression a t  Nunlclow, &c. 
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l'iniang and Saranthn mark tho limits of this table-land on the east, and overlook the much 
lower country of the valley of the Kopili. I n  the Jaintia District the trap rock comee in 
with the northern fall in the country, and the high isolated peaks to thc south of tlle Mang- 
khcn are found to be a continuation of the quartzitic sandstones of the Sbillong peak, kc., 
almost perpentlicular, but lying up against an amygdaloid trap associated with a true granite, 
which comes in with an east aud west run on the north, and forms the remarkable rounded 
bosses, such as Bill", Kongor, &c. Granite also occurs contigi~ous to  the gneiss north of 
Nartiaug and tl~eucc in an casterly dircction immediately nortli of Nongjinghi, which is 
almost the highest point of the Jaintia Hills, 9,563 feet above sea level. The Nongjinghi 
ridge is gneiss resting against the granitc. As a t  Lailangkote iu the Khasia Ilills, the trap 

is closely associitcd with the granite, and in such ~itustions, the titanifcrous iron sand is found 
i n  great quantity, and smelting furnaces are seen in all thc adjacent villages. This dark green 

dyallagic trap appears to have been injected between the granite and gneiss, or quartzitic 
saudstones, a t  or about the period of the great disturbaoce and change in the metamorphic 
series. Thc parallelism of the drainage lines south-east of Jawai is very remarkable, and with 
the cross draiuagc a t  right angles, breaks the country up into irregular parallelograms, which 

probably disp1:t.y a monster jointing of these metamorphic rocks : the most remarkable lines 
taken up in succession by different great vallcys and ravincs are- 

lsc, a main linc rather irregular, but  to wliicl~ all lines to the south conform; com- 
mencing from the wcst a t  Karpentcr Village on the  Mangat, tha t  river carries it to  Jarain 
E.N.E. and np to the junction of the Kama-Manvi with the AIantadu, north-westerly by 
the Keremontha ravine past Wapang into the Umpaai, and by the Rfureen into the Kopili 
near Khangasi, this last rivcr continuing for many miles with a north-easterly course alto- 
gether constituting a great physical featurc cxtendiug from west to  east for fifty-five miles. 

The 2nd line a t  an avcrage distance of six miles to south of the first can be traccd from 
Pomtadong, past Tllangbuli to the Mantadu River, a t  junction of the R a l ~ a n g  on the left 
bank, following this last-namcd rivcr o17er the watershed into the Lonnang River and in 
succession by the Umltorpong to the north of Satunga, where this river turns sharp a t  right 
angles to thc sooth, yet the same dircction can be carried on to Umthnong, and is lost in the 
sudden W.S.W. bend of the Kopili. 

The 3rd linc can be talcen up at  the base of the hills near Jaiutiapor by the River 
Rangpani into the Umchaliang S.W.-N.E., crossing thc Mantadu again to the Lamu R i ~ e r - ~ ~ ~ t  
Thampianai G. T.  S. into the Pamcsltcn by a succession of raviucs to the N. W. of Khleriat, 
where the last stream, the Shashem, turns to the S.S.E. 

The same run, Lot with a morc east and west course, is talicn up in s~~ccessioli on the north 
by the Muntang and Afanriang Rivcrs, tributaries of the ICopili, and lastly by the Mangkhen. 

These great lines of conlinuons depression are again displayed on the south a ~ ~ d  east, and 
there a decided curvature. I may note the Lubah, Simleng, and Arten into ~ J I C  head 

waters of the Kopili north of Shcrfaisip, and again further south the deep depression marked 
by the valle~.s of the I(oomm, Lar.ingkaycng into thc Jatinga, and taken up on the north of 
the main watcrsllcd a t  Asalu by thc valley of the Dhansiri. TO the south\rard of this trough, 
the strata arc found tiltcd high in that  dircction, giving the more pointed shape to the 
pcaks of the south-west norail rangc. The linc is iutimately connected with the original eleva- 
tion of the mholc mnnnt:lin mass, and tllr '/arallcl continuons lines already noticed arc douLtless 
due to the sa1.e parallcl forccs of elevati;? As might be expected the geological formations all 
coincide wit11 these grcat natural f l c s~rcs ,  carrylug the nnmmulitic series with i ts  limestone 
and cretacenus rocks Llr north on the Kopili and thus into thc valley of Assam. 

18. On the cast of the Jaintia Hills, t l ~ c  Sintcngs are succeeded by mces direriing 
from thcrn much in I:~ugnagc and customs. The principal of these 

niqtrihlltion of ditkcnt  racca are thc Miliirs, Bhkics, and Cacllaries. On  the uorth some petty nnd tvibcq. 
sub-tribcsarc met with, dift'ering, morc or less, from the Sintcngs or 

hill people of lhc hl~lc- laud;  thcse are kliowu as Lalhs and Bhois; the former are a small 
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community inhabiting the area of the last slopes between the Rivers Mantriang and Urniam. ' 
Their burial rites appear pecnliar, and differ from any people I have met mith. They do not 
intermarry with either of their neighbours, the Bhois and Milrirs. 

The Bhois are the people of the jungles in contradistinction to those of the high open lands, 
yet even when they move up into this latter portiou of the country, they still retain their in- 
dividuality and namc of Bhoi. 

Colonies ot' Miliirs arc found in Kharwang, Jingthong, ant1 on the Umiam, in Nongflht, 
on the north-enst, and down again in the south-cast corner of the Jaintia District on the 
Simliug ; some of these last have even crossed the Kalangtam ridge into the Koomrah valley ; 
they are a good looking, fair race, quiet, civil, nnd industrious ; the women are excellent mcavers, 
and a large proportion of the strong, close woven, red and wliite striped " chudders" are made 
by these people aud fetch high prices. 

On the south-east, and extending along the high line of hills, Khki tribes replace the 
Mikir; there are many sub-divisions of these, but the Purana (Rnngkhor and K h c h h g )  appear 
the  most numerous. Tho Beteh, a sub-division of the Pumna Khkies, are few i l l  number, 
only tmo or three villages. These last bury their dead in a spot adjacent to the village, set- 
t ing up boughs, mith inverted gourds, sk~llls of auimals, kc., stuck on them. The head-tlress 
of the women is also peculiar. The Changsels are another Khki tribe, emigrants from the 
south-eastern hills bouudiug Tipperah; they are found in the hills east of the Jatinga. The 
Purana Khkies have apparently adopted Hindoo notions and customs, and burn their dead, 
make offerings to Hindoo deities, kc. With all these last mentioned tribes, the love of song 
and the dance is universal, and establishes an individuality aud a marked difference between 
them and the Kl~asia and Sinteng. 

The Cnchari is only found in the low lands close to and along the very base of the hills ; 
they are divided into (11, Birmons, (a ) ,  Dhaos. Some of them have agaiu emigrated, following 

the Kopili River, m d  sowe are, I believe, to be seen near Gomhatty. 



Eztracl porn the Narrative Report qf LIEUT. A. E. DOWNING, i n  charge No. 7 Topographical 
parly, Rujpootana Surcdy, for Seasoa 1867-68. 

The party had already started for the field, when the order to take charge of i t  reach- 
ed me a t  Ootacamund, the recess quarters of No. 3 party to which I was then attached. 
1 found the camp a t  L)elhi, where I received charge personally from Lieutenant a. Strahan. 
and no time was lost in getting to work. Our strength was as follows :- 

The programme, as arranged by Lientenant Strahan, and to which I was directed to 
adhere as closely as possible, was as follows :-"Mr. Baness with 

Programme. 
six plane table1.s will proceed cia" Hissar to survey in detail the 

ground in the north of Bikaneer and Sheka~a t t i ,  completing all that lies between the 
meridians of 75" and 76" up to theBritish frontier on the north, and joining on to last year's 
work on the south. This being completed, he and his six plane tsblers will more down 
south of Jeypore, where there is more ground ready triangulated. 5Ir. Bsness himself 
will pass the remainder of the season in triangulating, and the Oficer in charge will spend 
such part of the season as is not taken up in superintending, in triangulating new ground, 
and in giving new points in and about the city of Touk for the large scale plan of it." 

Lieut. A.  E. Donwing in charge. 
Mr. J. F. Ha~iess. Civil Assistnnt. 
,, E. Atki~~son Sub-Assistant. 
,, R. Todd ditto. 
,, C. E. Tapsell ditto. 

This programme was followed as closely as possible. I t  appeared that  the present 

State of tbe Detnil Survey. 
work of this party was confined to the survey of the country 
lying between the meridians of 75" and 7G0, a Isrge tract was 

already completed extending from Lat. 26" &'to Lst. 28" 15' (this is shewn in the accompany- 
ing index map in red), and i t  was desirable that all the ground to the north (colored blue) 
as far the British frontier should he finished. Mr. Baness with hlessrs. Atkinson, Todd, 
Tapsell, Stotesbury, and McNsir, also Native Surveyor Hurlall Singh, weEe detached for this 
Purpose. They left Delhi on the 27th October and reached their ground on or about the 
15th November. 

Mr. W. Stotesbury, Sub-Assistant. 
,, I?. Kitchen ditto. 
,, W. W. YoNair ditto. 

The triangulation had been completed as far south as Lat. 2G" 15' nnd was to be 

Of tho TrinngulnLion. 
carricd so~lth\vards, still keeping between the parnllels of 75" and 
76". I started 011 this duty on the 3rd of November I estimate 

the aggrepte nmount of survey completed during the boason as 3,900 square miles of plane 
tabling, and 3,500 square miles of triangulat~ol~, and 244 miles of eheclc traverse. I n  
addition to this, the city of Tonk and cantonment of I)eoli were t~inngulated for the 
YUIVCY of them on the large scale, and the map of the lattcr has been made. 

NATIPB S ~ ~ V R Y O B E .  
Kalkn Pcrshad I Mr. W. Manly 
Hnrlall Sin 11 blxhon~ed Ali 
Mr. J.  oaf Hurhuna. 

The triangulation is cntirely of a Secondary naturc, that part of the country in 

Deaeription of ~ ~ i ~ ~ ~ ~ .  which i t  lies is traversed by two meridional series of the Great 
latioo. Trigonometrical Survey, viz., the Gooragurh and Rahoon, wllose 
stations approaching to within sixty miles kcep at  about the same distance npirt, until they 
join on to the western longitutlinal series of the Grcat Trigononletrical Survcy ill Lat. 24%'. 

My work consisted of a nct work of Secondary triangles extending from one of these 
~"incil'al scries to the other, while that executed by Mr. Baness was entirely within the 
Gooragurh srrics. 
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The instrument used throughout was a 12-inch Theodolite ; the triangular errors are 
G 6  for my set of triangles, and 3 . 6  for Mr. Ba~iess. In  the connecting series all three 
angles were well measured. Such triangles as have only two of the angles measured, and 
are introduced only to  lay down points for the plane tables, are designated minor 
Secondary. The observations for heights were made a t  the time of minimum refraction, 
and the mean difference amounts to 2.7 feet, a large number of heights of natural objects 
have been fixed, giving an average of 1 in 30 square miles. The order on this subject did 
not reach me, until a great detl of the triangulation had been conlpleted, and there was 
not time enough to add to the ni~mber, a5 i t  was advisable to push on as fast as possible, 
there being so little triangulation ready in advance of the detail survey. 

Had the heights of all the Secondary points of the Great Trigonometrical Survey 
been available, I should have been able to give a far higher average, as with them the number 
of plane tables, points, is as much as 1 in every 17 square miles. It is intended this field 
season to re-observe on several of last year's stations to obtain the heights of all these 
Secondary poinbs of the Great Trigonometrical Survey, and they will appear in the maps. 

The detail work liesaltnost entirely in the States of Jeypore, Shekawatti, and Bikaneer, 
the average number of plane table fixings is 3.1 per square 

Detail Survey. 
mile ; this appears low, but is quite satisfactory when the 

nature of the ground is taken into consideration, for, besides the villages and roads, there is 
little else but sand to be shown. 

The checking was-done by myself, Mr. Baness, and Mr. Todd, 
Cbecking. 

and in no case shows any thing but very accurate working. 

On leaving Delhi, my intention wa.9 to  march direct vili Jeypore to begin with 

=ient. ~ ~ ~ ~ i ~ ~ .  ~ ~ ~ i ~ ~ ~ ~ i .  the triangulation of the city of Tonk, which lies a t  the base 
angulation. of the hill on which is Rasia G .  T. H .  S. of the Raboon 

series. Owing, however, to the political difficulties with the State of Tonk, which resulted 
in the deposition of the Naweb, I was advised to avoid that part of the country 
for a while, so turning my attention to the Gooragurh series to the west, I began 
by observing on Kantola G. T. H. S. on December loth,  I was occupied here till the end of 
the month, when hearing that Colonel Keatinge, Agent to the Governor General for the 
FtajpootanaStates, wm proceeding to  Tonk with R military force, I took advantage of his pre- 
sence there to  carry out my original plans. Besides triangulating the city, I took a sketch 
plan of the fort, is being a place of some strength and importance. Prom this I worked 
down south as far as Boondi, and then turning westwnrd completed my serics by joining on 
to my former work. All this occupied me till the middle of February, wheu I heard from 
Mr. Baness, who was superintending the plane tabling in the north, that the work there 
had proved to be more and heavier than had been anticipated, and that there wa.9 no 

of its being finished before the middle of April. He was on his way to take up 

triangulation as had been arranged. 

Having observed and computed the points for the large survey of Deoli and put the 

Finishes trinngolnting nod 
plane tabling in hand, I now turned my attention to the examina- 

marches to  carry on inspection tion and inspection of the work of the several detail surveyors. 
of detail amvoy. I was so far from them whcn I brought my triangulation to a 
close, that I was quite unable to undertake the wholc of this duty myself, so in tho absence 
of any Military Assistant, I deputed one of the senior Sub-Assistants, Mr. Todd, to aid 
in mnning check routes through the work. I began by running n pnrtnl through 

Mr. Kitchen's taGlc, the only one south of the old work that hacl bccn taken up, and found 
i t  very correct. A m:~rch of ncnrly 100  milcs brought me to thc next nearest Snrvcyor, 
Mr. McNair, on the 26th Xlnrch. As this wxq his firnt plane tnl~lc, I went out with him to 

personally observe his style of working, and wlcs q l~i tc  ~atisficd with what I saw; having 
him to fioish his table. I visited Mr. Tapsell in an adjoining board, and also met Mr. At- 
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kinson and Mr. Todd, and inspected their work. I then returned to Mr. McNair and ran R 

check traverse through his table, and w;~s  well pleased with its accuracy. I also tested 

Mr. Tapsell's and Mr. Todd's work in the same way, with the same satisfactory result. Thin 

occupied me till the 12th April, on which date 1 joined the rendezvous for all the camps 

closes field work and a t  Soorajghur. We rcached Delhi on the Zlst, and began office 
to r'ress qunrters. work a t  Mussoori on the 11th May. 

Mr. J. F. Baness began by tslting up one of the plane tal~les in Bikaneer, No. 14, which 
he con~plcted as well as a portion of tablc No. 15, altogether 

Mr. Bnness. 
about 350 square miles; he also ran a check traverse through 

Mr. Atkinson's work, and then moved down to his triangulation in the south ; this extended 
over some 800 squarc miles in a dil8cult country. H e  escels as a draftsman, and during 
the recess has been employed almost entirely on the mapping. Mr. Baness' merits and 
energy are already known to you ; I have only to add that he h a j  always given me most 
effective assistance, and I am sure he will afford satisfaction iu every thing he undcrtaltes. 

Mr. E. S. P. Atkinson mas employcd entirely on plane tabling in the field, and com- 
pleted 660 square miles in a very satisfactory manner. H e  

Mr. Atkinson. 
came to this party, ns you are aware, with loss of grade for 

misconduct, and a. special report was called for of his behaviour during the field season; 
this was furnished, and Mr. Atkinson was restored to his former position from the 1st 
A I J ~ ~  last. He has proved most useful during the recess in the mapplng part of the duties, 
and I have much pleasure in recomrncncling him to your favorable notice. 

Mr. R. Todd, besides completing 436 squaw miles of plane tabling in the field, assisted 
me in running traverses through the detail survey, and in this 

Mr. Todd. 
way tested the work of Mr. Stotesbury and of Native Surveyor 

~ u r l a l i  Singh; he also uodeltook the instrnction of Mr. McNair in the use of the plane 
table. I was glad to see his promotion in a late Department Order to take effect from the 
1st October, as he is in every way deserving of it. 

Mr. C. Tapsell's plane ta,bling amounts to 540 square miles, and is executed bdth well 

Mr. Tnpsell. and correctly; i t  was tested by myself. 

Mr. F. Kitchen iu the ficld conlpleted one table of 270 square miles, and also the large 

Mr. Kitchen. 
scale plan of Deoli cantonment. He was on sick leave, and 
did not rcjoiu until the middle of December. I examined his 

work and found it good in every way. 

Both these Surveyors are thoroughly efficient in every branch of e topographer's duties; 
thcy both sketch well, and are quick and accurate computers. 

Mr. W. Stotesbury shows a9 much aa 764 square miles of plane tabling ; i t  is very 

Mr. Statesbuy. fairly cxccutcd and apparently correct. 

Mr. W. W. McNair is a very promising Surveyor ; he completed rather more than one 
tahle in thc field ncatly and accurately, in all 277 square miles, 

Mr. McNair. 
and has done good service during the recess i n  computing, 
compiling, kc. 

All the Native Surveyors, except one hfahorned Ali, who has been dismissed, have 

Native Surucyors. given evcry satisfaction. 

The following maps and plnus have bccn prcpnred and finished during the recess :- 
gcncml rn:lps, Nos &>, 46, 4-. 3, 4, 5 ,  7, ti, 9, 10, 15, 16, :~nd  2A, Mnpq nnd Plnns. 
cxnZgcr:~trtl mnps, Norr. 2A,  3, 4, 5 ,  7. 9, !), 10, 15 ,  16, 45, 46, 

2nd 47, ~ C S ~ ~ C S  tllcsc, six o t l i c~ .~ ,  NOS. G, 12, 17,1Y, 19, and 2.7 partly prcp:lred previously, 
havc l~ccrr co~nl)lct~ .I,-thrcc! lr i :~ngnlatin~~ charts in d~grcc  shcets Nos. 2, 3, and 8 ;  a lnrge 
sc.;llc plan of tllc c:r~~tontncllt of D(,oli, allrl two sketch plans of the fort of Tonli, one of 
wllich has becn scnt to the Political Agcnt thcre. 
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!J"he detail survey of the past season lies almost entirely in and on the border of 
Descliption of the border of the Bikaneer desert. Although the country is  very easy to 

Biknneer drsert. 
delineate, i t  is a very troublesome and uninteresting one to 

UUrVeY; it may be described as a sea of sand. It is on the border of the desert. 
The peculiar wave-like form of the sand ridges is most strilting; as you journey into the 
interior, they assume the more roundcd form of hillocks, the vegetation becomes more and 
more scanty, untll you find nothing but small stunted shrubs ; yet this arid and unpromising 

tract of country is, as tar as I have seen, well inhabited. The sensou's maps show not only 
a large number of villages, but many well built and thriving towns, such aq Jhoonjhnoo, 

Seekar, Renee, Bissao, Churu, Lachmangurh. Cultivation is carried on to  a small extent 
in their immediate vicinity, for the soil is by no means unproductive. I was informed that 
after the rains the whole country is green and looks like a vast meadow, but when I visited 
i t  in the months of March and April there was very little of this verdure to be seen, and I 
found my work of check traversing most trying ; the nights mere still cool, but as the day 
advanced, and the sun got up, the heat and glare became most unpleasant, the hot winds 
began to blow too, which added to the general discomfort. The water is by no means good, 
and is only found a t  a considerable distance below the surface; oue well I measured was 200 
feet deep. Generally each village has only its one nell, but a t  the towns they are malv  
and large, and are all carefully built with arrangements for pulleys and with reservoirs all 
round. There is little doubt but that the sand is  gradually but steadily encroaching on 
the fertile country to the north-east of the desert. 

The character of the country to the south, where I was triangulating, is very different. 

Of tho wuntry trinoguloted. 
The sand is almost entirely lost sight of, and in its place are 
ranges of low hills covered with jungle ; broad rivers and well 

cultivated plains. The maps of next year will contrast very favorably in an artistic point 
of view with those of this, which are little more than a mass of dotting to show the sand 
hills, intempersed with towns illid villages and intersected by roads. 

The arrangements for the coming field senson are as follows :-Both the triangulation 

Programme for coming ae,d and the detail survey will be continued southwards from the old 
8 w o n .  work, still keeping between the meridians of 76" and 76". The 

plane tabling will begin a t  Lat. 26" 43' and the triangulation a t  about Lat. 25" 30'. Both the 

Officer in charge and the Civil Assistant, Mr. Baness, will ~roceed a t  once on this duty, which 
will be carried out on the same plan as that, pursued last field season, that is, the former will 
run Secondry series from the Rahoon Great 'I'rigonometrical series on the etlst to the Goora- 
gurh Great Trigonometrical series on thc west. Mr. Baness will continue his work within 
the limits of the latter. About the middle or end of February they will both proceed to 
the illspection and testing of the plane tnblcs. At  this time I propose that one of the 

Sub-Assistants, after being ins t~~lc tcd  in the uqe of thc Theodolitc, be detached to re- 
observe on old shtions, to lay down the heights of a large number of po ioh  whose 
altitudes have not yet  been determined, and which can be shown in the maps of next year. 
I n  all plc,hability the minor Irianpllation of the cities of Boondi and Kotah will come 
within tl14: season's work, ant1 should, I think, be done by the Officer in charge himself. 
Tbc large plan of the city of Tonk will be put in hand this cold weather. 

I would here bring to  your notice that  owing to the scanty fall of rain during the 
last three months, great warcity of food is anticipated in Raipoo- 

Anticipated ecnrcity. tana, as we11 a8 in other parts of India. Captain Bruce, political 

Agent, Haraotee, writt.8 :-c'Wc are suffering much for want of rain, and great distress 
will pl.evail." This will seriously affect the operations of this party, howcvor by the time 
the ground is reached, whcre work will bcgin, thr! actual state of af i~ i rs  will be known, and 
to what extent it may be necessary to make 1,roviuion to mcet, what renlly may be grmt 
distress. The autumn crops arc said to have entirely failed, and unless there are good 
winter rains, there is every rcmon to fear a like fate for the spring crops. 



Report on the P e g u  Sitrvey for 1867-68. 

1. I n  my No. 84#8, dated 23rd November 1887, I reported as follows on, the work 
then remaining :- 

" This consists in the compilation of 1 9  Gazetteers of villages, &c., and the publication of the 
entire series appertaining to the 66 townships of the Pegu Division of the Province of British 
Burmah. Two township maps yet remaiu for compilation in the Office, and 3 3  have yet to be 
lithographed. Besides this, and the final arrangement of the Office records, and t l ~ e  winding 
up of tho accounts, nothing remains to be done unless a very comprehensive and exhaustive 
report on the Pegu Survey from its commencement should be required from me." 

2. I have now the satisfaction to report that  the 19 Gazetteers above mentioned l ~ a v c  

been compiled ; that  the entire series appertaining to the Bassein District, together with the 
township maps belonging to  them, have been printed and bound up i n  the Form of an Atlas of 
the Basscin District, as suggested in paragraph 17 of my Narrative Report for 18GG-67 for- 
warded with my No. 828, dated 4th Octobcr 1867. 

3.  The Rangoon District Atlas, too, is almost complete, and the manuscript material for 

the remaining districts is also ready for publication. 

4.. All the township maps have been, or are being, lithographed. None remain in this 

Office. 

5 .  The instruments and stores belonging to the Survey have been disposed of in ac- 
cordance with t l ~ o  instructions co~~veyed  in Surveyor General's lcttcr No. 527, dated 2 l s t  
March 18G8, aud the Office records are 11om being sorted and labclled in the mauner therein 
suggested. 

6. W h a t  remains to be done therefore is simply the passing of the tonnship Gazetteers 
through the Press, and this, I hope, I may be allowed to proceed with leisurely, as i t  is worl; 
tha t  requires thc utmost attention. 

7. During the year under rcvien,, the cstablislimcnt has bren gradually reduced, and a t  
the close of 1867-68 there only remained Sob-Assistant Baructt and myself, and he mas 
transferred to No. I11 Party on 1s t  August last undcr ordcrs convcycd in yonr No. 141, 
datcd 31st July 1868. 

Rly Assistant, Mr. RIontgomcrir, mas discharged on 30th Jiiuc 1867 on the completion of 
his wol.k, and has been granted a pension of Rs. 133-4 per meusem, as convrycd in your 
No. 1255, dated 21st Seplembcr 1868. 

Surveyors Gour Chunder and Ramloosain wcrc transfcrrcd to tlic Cossyah Hill Topogra- 
plrical part,y iu  June 1867, as stated in nly last report. 

Sub-Assistant Cooper was transrerrcd to No. 111 Tol~ogropliical party on 26th December 
1867, and Su~\,cyor AIoung Hpo RIy:th and Writer Snmucl Pcter were discl~:lrged on 1s t  May 
1867 and 31st Dcccrnber 18G7 rcspcctivcly, and rccommcnded for a gratuity. 

8. The cstal)lishmcnt accordingly now consists of myself only, and n ill1 my very heavy 
dutics as I'rincipnl of thc Civil E ~ ~ g i n e c l i n g  Collcgc, I find i t  impossible to  make great 
dispatch with l l ~ e  work of tlic Sur\,cy ; and, as I said before, I trust  I may not  be hurried ill 

lhe work of revising the GazeLtcer proofs of t l ~ c  I'rome, Mgan-oung, and Toung-ungoo 

n 
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