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GENERAL REPORT 

O F  TIIE 

BENGAL PRESIDENCY, 
Port 

SEASON 1806-87. 

Dated Calcutta, 2nd January 1868. 

INTRODUCTORY.-On my return from leave to Europe, 1 resumed charge on the 12 th  

* Vide letter to Secretary to Government, 
December 1866. of the several Branches of m y  Office 

Home Url>nrtment, No. 570, dnted 12th Dc. a t  the Presidency, and of the Topo~raphical  Surveys 
cembcr 1866. from Lieutenant Colonel JQnllrer. The following 
report will therefore embrace a general review of t.he work performed in my Office, and of 
the operations of the Topographical Sorvey Parties from the date of the last report submitted 
to Gorern~hent  by the Officiating Surveyor General, with his letter No. 1105, dated 28th 
December 186G, up to the present time, or for the Profbssional season of 1866-67. 

2. There are seven regular Survey Parties in this branch of the De  ~ r t m e n t ,  three 6.E 

which are employed in Native States within thecen t ra l  
Number of Pnrties and India and Rajpootana Agencies; two in the Central employmcot. 

Provinces combined with the Vizagapatam Agency in 
the RIadras Presidency, and two in Bengal. The  dcsipnation of these Topogral,hicnl parties 
and their Geld of elnployn~ent during the season under report, are as follo~v :- 

No. I.-To,,ographical Party, Gws]ior and Details in J e ~ ~ o r e  and Gmalior* trinn- 

Central India Survey. gulation in Jeypore, Gmnlior, Kotah, 
Bcondi and Jhalnwar. 

Southern or hilly portion o r  the Hosh- 
Nc. 11.-Topographical Party, Central Prov- ungnbad district ; triangulation in 

inces Survey. Baitool, Roshungabad and Chind- 
warm. 

No. 111.-Topographical Party, Central Prov- Details in  Bustar, Jeypore and Kola- 
inces and Vizagrapatam Agency h a n d y ;  triangulatiot~ in  Jeypore, 
Survey. Madagul and Eustar. 

No. IV.-~opojiral>hicnl par ty ,  chota N~~~~~~ Details in  SirF?jal l  and Jtlshpoor, 
Division Snrvcy. triangulntio~l it1 Sirgoojnl~, ICorea and 

Chung-Bo1;har. 

No. V.-Tol~ogrnpl~ical Party, Rewah and Bun- ( Details in Rend 2nd Bondelcund ; 
delcund Survcy. '\ triangulation in ditto ditto. 

No. V1.-Topograpl~icnl Party, Coss)a11 and f Details in Cossyall Hills ; triangulation 
Garrow IIills Survey. iu Jyl l tcni~ hills. 

NO. V1I.-TopographiCnl Party, Rajllootana Details in Sllel~alvattce, Jeypore, and 
Survey. C Jodhpoor ; triangulation in Uikaneer 

and J o d l ~ ~ o o r .  

The field operations of the Pegu Survey having been I>rought to a close, ns already 
rcporled by the Officiating S ~ ~ r v e y o r  General, and as i t  never formed onc of the regular 
Topographic~l Parties, and will cease to exist on the complctioll of tlie small amount of 
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mapping now in hand ( as detailed in  the remarks on the Pegu Survey), i t  is not included in 
the above. 

3. T h e  aggregate area of final survey completed during the  aeason of 1866-67 by the 

Ares of ~opogml)liy completrd seven parties above described, is 14,1330 square miles, 
., of Trinn&?lntioll 

the whole of which is rendered on a scale of one inch 
to  the  mile: the triangulation in advance of the details and which serve a9 a basis for the 
topography, has been extended over an area of no less than 25,165 square miles ; in addition 
to the  above, special surveys of the Cantonments of Morar, on s scale of 500 feet to the inch, 
have been completed as well as of five forts and cities in the Native States of Bundelcund and 
Hewah, on the large scale of 8 inches to the mile, or 660 feet to the inch, vie., Rewah, N a g ~ d e ,  
Myhere, Punnah and Kalinger. 

4. The amount of work accomplished by each party and the total cost of each, in- 
cluding every charge for the season of 1866-67, are given in the following Statement :- 

No. 1 Party, Gwnlior nnd Central 
Indin. 

No. 2 Party, Central Provinces ... 
No. 3 Party, Central Provinces 

and Vizegnpntnm Agency. 
NO. 4 Party, CLota Nagpore Divi- 

eiou :- 
No. 5 Party, Re-ah nnd '~ondel-  

kund. 
No. G Party. Cossynh and Garrow 

Hills. 
No. 7 party, Rajpootana ... 

TOTAL ... 

5. T b e  entire cost of all the Topographical Parties for the season amounts to Its. 
4,05,514; from this Rs. 15,522 must be deducted as 

cost ovcrogc rate of Final Survey. 
an incidental charge, consequent on the re-organiza- 

tion of the Department for arrears of salary, or differeuce between old ,and new rates of 
pny, nearly all of whicll was actually a charge 

Rs. 4,05.514 
-15,522 debitable against the former season of 1865-66, - 

14,630 ) 3,89.992 and which it mould be unrair to bring against -- 
2G10-6 = nrcrngc rntr per the work of a single season ; so that the average 

- slun'unilc. rate of final, or deteiled survey, is: calculated on 

3,89,992,*and yields an average rate of Rs. 26-10-6 per square mile. This result how- 
ever is not absolutely accurate, inasmucl~ as a 

sensons. 8'ln"e If i lcg .  cost. p r t i o n  of the Rs. 15,522 for arrears of salary is 
1865.fi6 ... 17.889 1" G51 
18G6 G, .., 1J,630 d;033:11L 

cer~ainly duc to the season under review ; a more 
---.-- cquitnble and correct value is tl~ereforc obtaincd by 
1 ) 7.6.t,1GR -- combining the cost and out-turn of the two sensona 

A r e r n ~ ~  rnte RF. 23-10 

rq,,ay 
ind,,6iv;nr most ~ 3 , a m  OC 1365-66 and 1BGG-67 (cmlc margin), nliich gives 

srl,,,,rr ,,,,lea of Iri:tl>gahtlid~~ nllcl l n r ~ c  3cnle 
Bnmy of mnu nlenu, lorup 

an average rate for LC two aensons of RE. 23-10 

per square mile. 

2,667 

915 

2.317 

2,378 

1,409 

1,287 

3,657 

18,630 

4,942 

6,200 

2,300 

4,500 

1,474 

1,570 

4,080 

25,165 

I on 500 Tret, 
equal 1 inch 

...... 

...... 

...... 
5 on 8 inclic~ 
equal 1 mile. 

...... 

...... 
------.- 

6 

51,168 

58,229 

71,915 

56,331 

51.396 

69,066 

47,410 

4,05,614 

Ground broken rind jungly. 

Ground difficult; work just 
commenced in a new province. 

Ground very difficult and 
u~~henltl~y. 

Ground d~fficult, jungle cover- 
ed. 

Grounddifficult,andunhe~thy. 

Ground very difficult. 

Enay ground. 

This snm includes the extra 
chnrpe incurred for arrenrs 
of snlory, or difference bc- 
tween new and old rates of 
pop, consrqucnt on the re- 
orgoniaotion of the Survey 
Depnrtment. 



6. The re-organization of the Survey Department with new grades having been sanctioned 
with the increased rates of pay, from 1st April 1866,. ' G 0. G .  G .  NO. 62, dated the 16th April 1866. 
nnd as the survey season closed on 30th September 

1866, the higher rates of salary for only six months could be debited against the season of 
1865-66, whereas the professional year of 1866-67 has to bear the increased rates for full 
12 months, nnd under these circumstances no comparison of the total cost or rate of survey 
between the two seasons can be made; while in contrasting the out-turn, d ~ i e  allowance must 
be made for the increased area triangulated in advance, against the decrease in final topo- 
graphy completed. 

7. The decrease in topographical delineation is 3,259 square miles and the increase in 
triangulated area 6,481 square miles. Thc defect in the former is chiefly owing to the very 
short return of work on the Remah Survey, as well as on the Central Provinces, or No. 2, 
late Hyderabad Party, which entered on new ground. The causes of the Rewah diminution 
of area are explained at  length under the head of that survey. The out-turn in No. 3, 
Vizagapatam Agency Party, is also much smaller than that of the previous season. 

8. T l ~ e  professional results of the triangulation com- Reslllts of tho Trinngulntion 
pleted are given in the follo\ving Tabular Statement :- 

No. 1 Party, Gaalior and Ccntml India ... 
No. a ,, Ccntrnl Proritwrs Surrcg ... 
No. 3 ., Ccnlrnl Prorinees nncl Vim- 

g3p"13"1 ACCIIU~  ... 
No. 1 Porly, Owto Nngpore Diriaian ... 

No. 5 ,, Rcwolt and Uundclkund ... 
No. 8 ,, Cossgoh nod Cnrron I l i l ls . .  

NO. 7 ,, Rnjpootsno ... 

R c t u m ~  incornplctc. 

'21'8 . Tlirsc lnrcc diPrenecs arc 
d m  to OI16~1~ '~ l i ons  l~nrinp 
brcn Lakcu to l a r ~ c  uldcrtq 
such ns trccs. rocks. kc.., will; 
no dclincd twinla ror intcr- 
arrtion in rooacqttrncc olt l la  
diRct>llg oltd crpcnsc o T h .  
iug polcs. 

0'3 

Aacrn.~ ...I ... I ... 1 ... I ... 1 3 1  1 8 7  / 1.09 1 4'7 1 8.3 1 16.4 I 
- - . . -. -- - - - - -- - - - - -- -- - 

~ h c  snmo lnstrumcntr hnva bccn oscd ns in prcecding scosons, ond tho qunlitg or the NOrk maintains its crccllcocc. 

9. Wit11 the view of meeting the growing demands of the public service, the insortion 
of relinblc levels on the Maps of the Survey of India hae 

Hoifillts ol)tniocd trigono1nctricn' lately received considerable attention, and in  consequence of and spirit levelling. 
a reference made by the Government of Bombay relative to 

the extent and nature of the geological action on the Coast of ICattywar and Cutch," and as 
the relative level of land and sea in the Runn, the subject of spirit and geodesical levellin,a has 
been prominently brought to the notice of Government in a correspondence between t l ~ e  
Superintendents of the Great Trigonometrical Survey and of the Geological Survey.t For 

purposes of a higher order, the most valuable levels are now 
t KdeRolno Dr1)nrtment endorso- being taken on the most npproved principles and with n 

ment No. 6090, dnte1I31stOctobcr 1867. 
rigorous test, hitherto unknown, by the officers attached to the 

Triponometrical Survey ; and these great lines in connection with tidal observations a t  tlre 
several ports, and the stations of the Great Triangulation from Kurrachee to Calcutta, and 
other parts oE Northern India, afford the most reliable data for all future extension 



10. The Superintendent of the Revenue Surveys, in his report to Government on the 
Revenue Survey Operations for the scason of 1865-66, No. 17, dated 13th Dccember 1S66, 
paras. 18 nnd 19, has likewise recommended the combination of spirit levelling with the Revenue 

survey measurements. T h e  ~roposed measure met 
To tllc Secrctsry to tllc Gorcnlment of with the general approval of Government, and a mn- 

Indin, 1Io1nc Dcpnrtmcat, No. 1G38, dntcd tho 
29th Novcmbcr 1867, nnd enclosures. tured scheme for effecting this desirable object Was 

called for, and hns lately been subrnittcd for the orders 
of Government with my report ns per margin. 

11. On the proposal generally of furnishing a larger number of reliable determinations 
of heights on all our detnilcd topographical maps, but one opinion can be entertained. Such 
dntlr given with the accuracy which is essc~~tial ,  and with points in sufficient numbers to be 
really and prncticallv useful, would of course add grently to the value of our maps for nll 
purposes, but to attempt to  obtain them to the extent referred to in the correspondence, mith- 
out additional agency, mould certainly materially affect the annual out-turn, cost, and duration of 
thepreseut operations. The a~nount  of work already performed is enormous, as mill be shown 
in the sequel, whilst the c s i s t i ~ ~ g  Esecutive Staff performs at present all that can possibly be 
expected; nny additional labor imposed on i t  would assuredly lead. thererore either to a 
diminution in the quantity, or  quality of the work now accomplished. 

12. I n  adding various reGnements to the Survey of India, and in attempting to bring 
the opcrations up to the standard of the Ordnance Survcy of England, t.he nature and cost of 
our first Survey has to be borne in mind, as well as the value of the ground traversed, the 
extrnordinary difficolties in the may of progress, and the demand so pressing and urgent 
for geographical information of a preliminary character. The time ~vhicli all such additions 
involve is n further consideration, and when me are in possession of some sort of maps 
which will suEce for thc more pressing necessities of good government, and which cost so 
little, a general system of contour levels may be introduced with great advantage, into 
he rich and fertile districts, where irrigation or other works may be practicable and probable. 

A favorable opportunity now presents itself io the commencemeut of the re-survey of the 
North-\I1estern Provinces. 

13. The extent of trigonometrical levelling at present performed by the several topo- 

gaphical  parties, and thc average for evcry ten miles of area, are shown in the following 
Statement :- 

No. 1 Pnrty. Gaalior sod Central Indin 
Suwoy. 

No. 2 Pnrty, Central Provinces Topogmphicol 
Survcy. 

No. 3 Pnrty, Crntrnl Provinces nnd Vizagnpn- 
tam Agcncy Sl~rrcy 

No. 4 Pnrty. Choto NnpporeDivision Survey 

61 ( 1 3  / Or nenrly 4, lirights per plono 
tnble of ? i O  squure milee. 

107 I 1 7  Initto 8 (itlo ditto ditto 

3,). ti l'arty. Coeqn11 and Gsrroa I l i l l y  Sur~e!. 

No, ; Party, IInjpootnnn Survcy ... 

.- ~~ -- . - - -  - 

~cncrnl  orcrbge over nll ... '3.1 or 1 Ir~iqllt in every 31 srlrisre 



14. In  the Chota Nagpore Division Survey, the number of determination oE height rise 
ns high as 1 ,point for every 15 miles of area;  but in the Gsalior and Central India Survey 
it falls as low a s  1 point to about 80 miles of area, the general average obtained from all the 
parties being about 1 point to 30 square miles of area. These averages are not sufficient 

to satisfy the original intentions and conditions of the Topogmphical Survey system as SO 

clearly laid down in Sir A. Waugh's ~ r i n t e d  instructions which form the guide of the 
Departmcnt; with a trifling amount of additional labor, the number of heights in  this 
branch of the Department may be raised with advantage. I have therefore directed that the 

minimun~ for the future is not to be below about 1 point or height to every 10 miles of 
area, aud that a larger numbsr of obligatory points must be obtained and fixed, in open 
country and in places of importance and of easy access, in addition to the heights of the 
principal stations of the survey which are mostly on inaccessible hills. This I hope will 
meet all ordinary requiremer~ts in Kativc States and other mild and hilly districts of little 
value, such as are generally dealt with in the Topographical operations. 

15. The system of running lines across ground tbat has been surveyed to test the 
accuracy of the work, has long been in vogue in  the Reve- 

Vcrificatary measurements, check or 
teat lines. kc. nue Survey Depnrtment, and is laid down by myself in the 

"Manual of Surveying for India" (Part  IV, Chapter 11, page 
526 of the second edition), and the introduction into the Topographical Branch, of this 

simple and effective method of checliing the details, had 
Surveyor Qenernl's printed Reports 

to oovcrrllncnt on Topogmphicnl Sur- my attention as early as 1861' when the Topographical 
veyn for sensons 1860 to 1862, paras. 
178 and 183. Parties first came under my control. Instructions were 

Ditto ditto. 1862-63, para. 111. then issued on the subject, to the several parties as they 
Ditto ditto, 1863.65, pnraa. 76.85.92. 

nere started, and the importance of the measure has been 
repeatedly urged in my orders to Executive Officers. 

16. The principle, therefore, of the " out-turn of work not being permitted to exceed 
the amount that can be accomplished with an appropriate degree of fidelity," although only 
so recently enunciated by the.Government and printed i n  Lieutenant Colonel MTallter's last 
report, has alnnys becu the leading characteristic of the conditions on \vl~ich Esecutive 
Oficera have invariably been instructed to conduct their operations, as  evidenced in the 
quotations given above from my printed reports. 

17. Owing however to the extremely unhealthy, jungly and rugged nature of the ground 
in which ncnrly a11 the surveys have been progressing, testing by regularly chained lines of 
routes was not always practicable, and was chiefly adopted by Captain Depree in the Chota 
Nagpore Di~ision Survey. There are however several other modes of testing plane table 
surveys, and as these entail less labor and expense in hilly and jungly tracts, and are quite 
as effective if thoroughly carried out, they have been adopted generally, while the measured 
routes or oheck lines have been used under more favorable circumstances. The inspection of 
the work of every detail Surveyor in tlle field has also been rigorously enforced, and the  work 
of the fitld season is not considered satisfactory or complete, unless this duty has been 
attended to. 

18. I t  was therefore with much satisfaction that I noticed the remnrlts made by the 
Government in letter No. 5407, dated 16th October 1866, and found that ihe subject had 
attracted attention with a desire for further information, as to the result of the measures 
taken, to test the accuracy of the work performed. I shall now proceed to discuss the subject 
3s ray a3 the detailed information obtained during the past field season wiU admit. 
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19. The total amount of oheclc survey accom- 
Amount and natnre of cheek applied 

plished is in linear measure equal to 811 miles, vir. :- 
I 

BY NO. 1 Party ... ( 82 miles ... I Results reported aatiahctory ; plane tables checked. 

.. ,. VII .. ... 

Total ... 

47 . . . . .  

Nil ... 

376 miles ... 

810.8 miles ( 

Number of coincidences 24; number of differences 30; 
greatest difference in mile 0.20 in the work of a Native 
Surveyor ; nvernge difference in miles 0.06 ; plane tables 
checked from commanding heights. 

Extreme difference 0 2 4  mile in very difficult ground. Plane 
tables checked as far as possible from commanding 
heighte.. 

2.057 features tested ; extreme difference 0 2 7  mile ; Plane 
tnblee. also tested frcm commanding points; Mr. Low's 
work rejected. 

Beeults not reported. Mr. Ryon's work rejected. 

Very hilly and rugged ground end altogether unsuited to test 
lines of survey. Plnne tables checked by intersections 
from various points; revisions made wherever necessary, 
portions of work rejected. 

Extreme difference in miles 0.29 in one Sub-Assistant's work ; 
ground open and eaey ; plane tables checked by interaec- 
tions from numerous points. 

These results ere satisfactory as far as I can possibly judge a t  present, and there can hardly 
be e doubt that  the effect of the measure will certainly in time, and as i t  is more generally 
and systematicnlly worked out, secure a much higher order of accuracy in our detailed topogra- 
phy, I have great satisfaction in recording that the Executive Officers in  the Topogra- 
phical Survey Department are fully impressed with the importance of the subject, and are, 
to  the utmost of their power, co-operating heartily in carrying out and perfecticg the vnrioue 

methods of check applied to final surveys, as i t  is the only means by which Surveyors e m  

setisfy themselves regarding the quality of the work executed under their supervieion. 

20. I n  connection with this eul)ject, the following Tabular Statement is given showing 
for each Survey Party the average relative number of fixed points and plane table stations 

per square milc of survey. 

. .  ...... - 

Dmlasrt~or or PARW. 

... ... No. 1 Party. Gwnlior and Ccntral India ... ... ... ... .. 2 .. Central Provinces ... ... ... 3 ,. Central Provinces and Vizignpatam Agency .. ... ... ., 4 .. Cl~otn Nocnore Division ... ... ... 5 .. ~ e n n h  ndd nnodclkund ... ... ... ... ,, 6 ,, Cosayab and Garrow Hills ... ... ... ... ... ,, 7 .. Rajpootnaa ... ... 

... General Average 

No. oC pninta fixed No. o f  plnno tablo 
by trinnpllnlion atntiooapor sgunro 
pcr aqllara milc, oiilo. 

21. In  this stntemcnt, results are shown which bear directly on thc accuracy of the 

detailed topography :-for 1s t  thc triangulation which furnishes fixed points on whicl~ tile 
dctnils arc filled i n ;  and Zud, the number ol  points used by the plnne tabler in Gxing and 
delineating the features of thc ground, must furnish e good criterion of the value of the 

,128 
,080 
,050 
,104 
,079 
'091 
.lo6 

.091 

0.7 
31 
7.3 
6.6 
G'1 
3.0 
3.7 

5.4 



Survey. Where either of these are infrequent, in small numbers, or at great intervals, 
the survey must neccssarily he largely dependent on the accuracy and facility with which 
the Detail Surveyor can sketch to  any distance. 

22. I have tl~ereforc always made it a point of the first importance to secure in ou r  
Topographical Surveys- 

1st -A maximum number of fixed points by triangulation. 
2nd.-A maximum number of plane table fixings. 
3 ~ d . - A  minimum limit of cye sketching. 

If these conditions are well attended to, the Surveyor can always rely on the value of the 
work performed by his subordinates; but in none of the ground allotted to the several Topo- 
grapl~ical Parties, except probably Rajpootana, owing to forest and the extremely rugged 
nature of thc country, is it possible to secure without a heavy outlay in  time and mocey 
all the above terms, and hence the necessity arises for test lines to verify the details, or some 
rigorous system of check, and the more especially wheu Native agency is employed. 

23. One of the effects produced by the introduction of a rigorous eystem of check 
is increased caution on the part of the Detail Surveyors 

ElTects produced by introduction of ri- in delineating ground, and this in itself is productive 
gorous testing. 

of more accurate and elaborate survey. The second 
will necessarily be a decrease in the detail ares completed annually, with a proportionate in- 
crease in  the cost. 

24. The following Tahular Statement exhibits the cost and extent of some of the old 
Topographical surveys, and of all the improved and later surveys for the periods specified 
qpposite each.- 
h. 

Total Cost. 

---- 
RE. 

1.06 .7~ 

3,60,710 

4.16.707 

ing 
lcsigantioo or sumoy. 

the WOL 

k 
(Niram'e Terrllarj) 

then recei\ ... . 

squuru luilo on all up to 18d. 

Or RE. 25-6.7 (he general nvernge cost per 
sqllarc mile on nU up to 18Cil. 

Scnaon IHCLi.07. 

Or Rr. 21.1C2 gencnrl ovoroge pcr square 
mile Ibr nll ncvcouc on4 Topogmphi& 
SUIVCYB. 

- ~ -- ~- 

Arcrnpe rate 
o l  survey, cr 
squore m~Te. 

Bs. 

son 

17.67 

22-31 

=urntian Of 
suncy. 

le41.ls5l 

slMon o n d ~ r  rcvicw ... ... 
T~~~~ or ~ ~ r o n ~ ~ ~ n r c a r ,  Eonr~rs mCovon,io ~ ~ r v c y  rlnlns on 1 Inchc* 
=I milo . { 

na,j n p ~ b i A ~  of 11ii1a on I 
i o r l  mfi iocbes=l mlo' ... 

G e m n  Tor& ... 

B~ILAEKB. 

Does not include the sallq of lilitnq 
Officers. The survey partook of thc 
ellnrnrler oTn rough rccollnoiwonee nnd 
was with dililcully msirnilntcd aiti the 
new Bw~y-1 Inch Senlc. 

A rairlp rclinblc Topogmpbicol Smey on 
thc I I,,cl, S,.llc. 

lneltidra in lrinrt Militnry l ~ n y  al O B ~ C ~ ~ ~ .  
IloueI> rcrennoiraaocc creeutcd on + 
Inch, h hell ond 1 Inch Scalcs. 

Total oren 
occomD1iHl'cd 

i n  squnro 
miles. 

u,mz 

Inellldc~ in part Mililnry png or Officers 
A 2nd cl3adTogographical Sarvcy, 1 loch 
Senlc. 

Docs not inclt~de thc anlory or lilim 
ORirers. A lstcloas Topogrophienl Sur. 
r a g  or Dritiah districts on I ~ n e h  sealc. 

I~a,ludca pay ol' nl!l8lnry Ollieera. An CX. 
rcllrnt '~'opognp~tien~ sumcy or  protive 
Slnlca. 

lnel~trles peg ol hIililow  officer^. A rcli. 
able Topoyraphie:tl Survey of Urithh 
Distrielv and Garjot  States. 

lnuludes pay orMil t tnry  Officers. A ~ o o d  
Tclpozraplbicril Ilnr\,cy or Native 8totcs, 

A fairly rrliableTops;ropl1ie31 Suncg of 
"cry rlilticolt ~npnnd. Military pay 
Officers included. 

An uxrcllrlhl To~oprolrl~ieal 8umey of 
Natives Slntcs. hhlilnry pay or ~ f ~ ~ e ~  
included 

Or Ila. 10.61 lhc gcncral nrerogc cost per 

zo,ono 
10,007 

31,378 

10,666 

IO.01U 

10.0&9 

7.794 

1,761 

2.370 

I.U.3011 

! 

Mr. Chill w a s  to takr: 
tificate till February, his part o ~ 1 8 0 0  

Mr. Allnot was to  take :.18sb 

Messrs. Murphy and P 

MI.. Cornelius wrls to 1*51.l800 
from Mr. Bolst. 

IGBO ta 1807 

. .  
l l H 0  

IHO8-1807 - 
... 

4.26-005 

2,I,L,QS 

3.61.638 

2.67.081 

1.07.8~1 
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25. This interesting statement fairly exhibits the results of our Indian Topographicnl 
Surveys, both as to cost and progress. I n  a period of 30 ycnrs'with but  very fern parties nt 
the colnmenccment nnd only increasing very gradnolly, 160,000 squnre miles of country, an nrea 
considernbly lnrger thnn the whole of the British Islands has been completed and mnpped by 
this Branch of the Depnrtment alone, a t  a cost of not more thnn 32 sl~illings nnd 8 pence per 
mile. Whilst the Revenue Surveys have likewise yielded excellent topographical maps on 
a similar scnle, of 3,64,000 square milcs of country, between the years 1846 and 1866, or 
during my own incumbency and superintcndence of the operations, nt a meon average cost of 
50  shillings and 8 pcnce per squnre n~ i le .  The combined results aggregate thelarge nren of 
5,24,000 square miles, or upwards of four times that of Grent Britain execnted nt n total cost of 
Rs. 125,20,000 (one hundred nud twentyfive lalths), yielding n menn average rate of 47 shillings 
and 9 pcnce. For  this, me have all the records in a nlethodical nnd systematic form, fit for 
geogrnphicnl incorporntion in the Atlas of India, and I do not include the older Revenue Surveys 
of the North-West Provinces, which for want of proper supervision in former years never were 
regolarly reduced or generalized, and the records of which were never lodgcd in this Office, and 
consequently have for the most part been destroyed and nre not now forthcoming. The whole of 
these districtswill hnve to be surveyed over again i n n  style very superior to that of'thelnst survey. 

26. The magnitude and importnnce of these operations are scarcely considered or  
thought much of in India, but the nmount of work produced annually by the completion of 
such areas, and on such scnlea, is enormous, nnd even without any correspondence at all;  
the  reduction, manipulation, compilation, nnd pnblicntion of such a mnss of geographical 
mnterials is more than suficient to keep an infinitely larger Establishment than is allowed to 
this OWce, in nrnple employment,. 

27. I much regret i t  is not in my power to furnish complete information of a similar 
kind for all Indin, or even for any eingle Presitlency. The required dntn' no doubt exist, bud' 
are scattered in various  office^, and surveys are in progress und have been from time to ti.dly 
undertaken a d  completed, of which the Surveyor Genernl llas no cognizance, and aerally 
quently the statistics of the Survey of India cannot be placed before the G o v c r n m ~ ~ p o ~ r a -  
somplete and perfect n manner as seems desirable. ~opogrn-  

28. A large amount of fnir mapping, computntions, nnd gener ' ---..' - - ' 'Ie' 

of F r ~ f c s ~ :  and perfecting the various 
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EXTRACT F R O M  T H E  N A R R A T I V E  R E P O R T  O F  L I E U T .  C. S T l t . l l I h N ,  R. E., 
OFF*. I N  C H A R G E  NO. 1, TOPOGRrLPIIICAL PARTY, G W A L I O R  A N D  
C E N T R A L  I N D I A  S U R V E Y  No. 58 (A,) D.\TED ~ I L D  OCTOBER 1867. 

The Party left Dellra under chargc of Captain RIelville on the 3rd Octol~cr 1866, and 
rcaclled Dcll1i on tile 16t11. Captain RIelville had originally intended that  thosc Assistants w l ~ o  

wcre to \\rork in the Gwdior district should march through Agm, but so mocli clificulty in 
obtaining sopplies was experienced on account of the crowds floclting to Xgra to attend the 
D u r b ~ r  mhicli was hcld thcre last Noveml~cr, that  he tool; thc whole camp to Delhi. Here the 

camp separated, half marching to~vards Jcyplir near wl~ich city the plane tabling was to be carried 
on and the remainder marcliing to Gwalior vih Muttra  and Dliolpoor thus avoiding Agra. 

Licut. C. Strallan wns to carry on the triangulation sooth of the Cllambal commencing 

from Bhrirtia, G. T. S. to Siwassn G.  T. S., or Siwassa G.  T. S. to Untlika P .  S., and work 
solltli\vsrds joining on to Rfr. Horst's work, also to revise a small portion of Plane table 111, 
stirvcycd by Mr. M'Carthy, which did not agrec with the adjoining table, and to inspect and 
check the Plane tsblers under his charge in the Jeyplir statc. 

Rfr. I-Iorst was to triangulate south of the Chambal, starting fiom Dhaolara G. T. S. to 
Kankra G. T. S. domn to Latitude 25', and if possible lay out a principal triangulation, conncct- 
ing the Great Arc and Rahoon series a t  abo~it  the Latitudc of 23'-10'. I Ie  was also to check 
the \\,orlr of the Native Surveyors in his neigllbourliood as far as possible. 

Mr. Bolst was to instruct Mr. Cornelius in plane tabling, takc up Plane T:.blc 107 and 

then receive some instructions in triangulation. 

Rlr. Chill wa.s to takc up Plane tables 4.8 and 58 ,  but bcing ill and i11v3y 011 medical cer- 
tificate till February, his part of the programme was not cnrricd out. 

Rfr. Allnut was to t:~lce up Pl:lne table 108. 

Rfcssrs. RI~wp11y and Estcvc were to take up Plane tal)lc 1 0 5  l)cC\\,ccn thcm. 

RIr. Cornelius was to t;tke up half of PI:me table 106 :~ftcr having recciveil instruction 
from Mr. Bolst. . .. 

Joalaprrsl~ad, Aldul Samnd I<h:u~, and Gol:nn Mallomctl \vcrc to lill in tl!c gal>Jlcft ill 

the Gwalior j ~ ~ n g l c .  
I Chumman was to t a ! ~  up Iialf of 10G with J l r .  C\)rnclios, ant1 ~ i b d u l  Sobnu to rccortl 

ol~scrvations. /' 

Captain Melville, bc:.ring that  Lientenant Riddell. R .  E., was likely to relieve 
him for some little time, marcl~cd to Tongra to lix some morc points in Plilne Table 4.8 in the 

jungle, in  which therc was a scarcity. From there Iic retmnctl to Dholpoor and awaited Licut. 
Riddell's arrival, who rclicv~ d him on the 31st Deccmber 1SGG. 

Licat. Riddell, R. E., received charge from Capt:~i~i  Mclsille on the 31st December 
and marched a t  once to Pd igha t  a t  the junction of the Ptubutty and Chamb:tl Rivcrs, in  tile 
neighbourhood of which place he arrivcd on the 1Gth Janu:lry. Finding that  t l ~ c  Jcypilr Vnkecl 
with his staff who had been directc(1 to await his arrival a t  that pl:~cc had not arrivetl, he \vent 

to inspect N:~tivc Sur\,eyor (;olam fifahomed's Plant table in the Kcrahl Jtlngle. Iiuving see11 
him he rctorned to Pnlighat, on tlic 21st January and crossed over illto tile Jeylllir tcrritol,v. 
For the remainder of the season hc was eng:lged enlircly ill th r  .Jryl)ilr st;ltr. 



Lient.  Rid~lcll  met Lient. C. Str:~hnn a t  Madhopfir on the 2Yrd January, projcc:lcd sonle 
frcal~ Plane tables t l~cre ,  and rcrcivcd information from him u to his own progress, and that  of 
I,he P1:1ne T:II~IcI~P in the  Jey1)lir ~listriet,  \\.I10 had up to that  time bee11 under Licut. C. Stra- 

11:111's immediate cl~argc. 1I:cving made :~rrangements with him concerning t l ~ c  disposal of the 
\\.ark for the  rest ot' the seasol), LLcnt. ltiddell marched to  Jeypfir with a vic\v of' o b t a i n i ~ ~ g  
f ~ ~ r t l ~ e r  assistance from the Jcyplir Durbar, both for himself and Licut. C. Strahan, who \\.as 

very ljadly at,tenrlcd, and had been unable to  g e t  any help from the Political Agent. O n  arrival 
:rt the  city of JcypJ r  he for~tid 3injor Rcynon was absent, and was delayed about 10  days 
I~efore h e  co~lld proellre aboot half the requisite amount of sowars and sepoys to  accompany his 
r:lml); 11e employcd I~imself dur ing this time in  ~ r o j e c t i n g  fresh Plane Tables for the  various 
A.;si.jt;rnts in thc r ~ c ~ ~ I ~ I ~ o ~ ~ r l ~ o o d ,  and, on the 11 th  February, commenced on the western edge 
of Planc Table No. 107 on the high road from Jeyplir to  Agra, a check survey in accordance 

with the  ins t r~~c t ion  of ncpartmental Ortlcr No. 64, dated 25th Rlay 1866. This he carricd on  
:11on? the  road as far as D?sall in Plant  T.tble 105, whence he follo\ved a so~itherlp colllse down 
to thc S. E. corncr of tlrc same Plane T:~hlc. From there he went across Planc T;~l)le 106, In a 
so~~tI~- \vcster ly  direction t l~ roogh  P1:me Table 103, and then back eastwards across Pl;~nc Table 115, 
romple t~ng  82 linear miles of check survey. The whole of these checks agreed very \vcll mit11 the  
Topographical f ca to rc~  as laid down by the Plane tabler. Having finished checking all the plane 
t:111lcs then in hantl, I IC  commenced on the Plane Talde No.  113, which Lient. Str:lIian and he 
propos~xl to  complete together. EIe completed his portion of 193  square miles by the 30th 
RIarcl~, and t l ~ e n  took up t\vo of the  northern sections of Plane Table, No. 114, having com- 
pleted whic l~  by the  9 th  April, 11c ~)roccedcd to inspect the work of Rfr. RI'Carthy of season 
lY(i5-GG, which had I~een found incorrect, and a porti)n of ~ v l ~ i c h  had been re-snrvcyc.cl 11,v 1ric11t. 
Straltan, w l ~ o  reported that  i t  \\.as very carelessly executed. The vill;~ac,s ancl largcbr li.;~tr~r's 
:~l'pcarcd to bo pretty accurately fixed, but the  details \\-ere b:tdly rcpreec~ited :1rri1 the g n ~ ~ u l t l  11:td 
cvidc~ltly in some places not becn sufficiently examined. 

Lieut.  S t m l ~ a n  having finished 11is Y1:lne tabling, joined Lieut. Ridtlcll at L)ongri 
>I;tl;crnn and 11:lving satisfied llimself t11:lt no one had more than 2 or 9 tl;~ys work Icl't ill 
ordcr to finish the  portion allotted them, whic l~  would complete the eight Plane t:tbles in t !~e  
Jcypilr state, composing 11:df of Degree s l~ee t  No. 6, left ortlers that  c ; ~ c l ~  Assislel~t on coml)letiou 
tnt '  his work s l~ould march a t  once for Agra, to wl~ich place Lient. S t r a l~an  :~nd Lieut. ltiddell 
prvcwdetl ; the ~ v l ~ o l e  camp w:cs assembled there by t , l~c  2-l.th April and left the nest d ; ~ y  tor 
llccrss Quarters. 

:T:.e country t l~rough n'l1ic11 I had to  carry m y  triangulation \\,as very c:~sy I~oth f i ~ r  
:lng~llation add  Plane tnbling, but  I met with considerable annoyance on ecco~lnt of t l ~ r  small 

1 s ~ ~ ~ ~ ~ l i e ~  me  by the Jeypfir Durbar. * * * X. X 

I 

1 carried on my triangulation \vithout other difficulties ~ h a n  tl~osc I harc  mcnlioned 
;Il)ctvc, until I approached the  Boondi territory, and having occasion to  visit a hill ncar Indar- 
g:lrl~, 0111~ 4 or 6 miles within the  boundary, I marched my camr to the foot of i t  i n  order to 
reconlloltrc it bef01.e fixing on i t  for a station. 

Tal:~was, the  village a t  which I encamped, I found deserted escept by n few iron smelters 
sotuc sepoys who were very insolent and refr~sed all sul~plics, so that  I \\.:IS obliged to kill 
own sheep for my camp. W h e n  I visited the hill the neat  n.>rning, I met \\.it11 so much 

insolence from some 6CpoS.s whom I met there, t ha t  I was obliged to leave and apply lbr help to 
tile Politir;~l Agent  of Ha-owti, Captain Bruce. I found that  the reason of this resist:cnce and 

illpolcnce was t,hat on this hill in  the  Jungle  there is a fort called Ajitgorh, ba t  t11e cxistencc of 
\vhicIl 1 did not know a t  thct i rne  I visited the  place. The natives appear to I)c very jcalous 

,,bout tllc approach of any on* to this fort nnd the village had been deserted and all s ~ ~ p p l i c s  

r;lnl,lled order of the  Killada-. I detailed all these c i r c~~msta~ lccs  to Captain >Iclvillc and 

;I>ked ror n \rakeel from Captain I(ruce, and meanwhile I returned into tho Jryplir st:~lc, obscrv- 



cnli f i c ~  tliro~igh thick wnlls nnd that our lreliotropes can set places or crops on fire. Captain 
Brtlcc twice wrote in very strong terms to tlic Ahilknrs, but i t  was not till the return of the 
Rnjnlls of Kotn and Boondi from Agra that Mr. H o d  was enabled to carry on his work without 
intcrfcrence. 

011 the 7th of December he commenced observing, nnd by dint of hard work he finished 
thc t,riangidatioii allotted to him, embracing 2504 square miles, on the 11th March. 

M r .  Homt obscrved a t  47 stations for Horizontal angles, and a t  37 for vertical, gi@S g 711 
recondnry triangles and 31  minor secondary and nbout 750 trinngles to intersected points. Zh ~ I S O  

completed 80.4 square miles of plane tabling in jungly ground. 

The country worked over by him is very flat with tlie exception of the Chnmbal scarp on 
which his bnse is situated, and is intersected by several large rivers of which the three principal 
are t.hc Chnmbnl, Parbutty 2nd Knlisind : in consequcnce of the country being so level, stations 
eonld only be made at 8 or 10 miles apart which increased the laboul; and made the selection 
of the stations both dificnlt and tedious. 

The conntry in Jeypdr slirveyed in dctail this year was for the most part flat with parallel 
rockg ~ i d p  ninning a c r m  a t  distances of aborit 8 or 1 0  milcs, nnd nbout 200 to 500 feet in height. 
Some of these are mere knifc edges and very steep ; others agnin are morc brokcn and sub-divided 
into 2 or 3 smaller ranges; most of them are surmounted by forts, but we met with none of 
moch importance this year. The country between tl~cse mnges is generally well cultivated, well 
wnter being used Tor irrigation. The mnter in many plnces, altl~ougll abundant in quantity, is bad 
in qnnlity, freqoently being quite undrinkable ; opium is grown in considerable quantities ronnd 
the I a r p r  villages nntl is very largely cons~lmed in the whole state of Jeyplir. 

Tlie cotlntry farther south, through mhicl~ I carried a triangulation is similar in cliarncter, 
until renchil~g Intlnrgurh nnd Bnltvon where it is mucli more hilly; a range of hills, sometimes 
brokcil and sometimes likc a \vnll across the country and for rnilcs impnssable except on foot, rnns 
from Bnlwan to the western boundnry of onr survey viz. 76' E Longitnde, and I believe for 
sevcral miles beyond. The country near ?vIwll~opilr and Rimtimhol~r was described 1 s t  year hy 
Cnptain Melville and for some few miles the same formation continues, but ahont Indnrgurh and 
Iinlwnn the hills become more broken, 2nd i t  is ensy to pass through from one side to the other. 
\Vest nf Indargurh again, howcver, they rise np in tmo ridges, like a douhle mall, and this is only 
p w a b l e  fur lntlen Iwnsts in two plncw, the whole way from Boondi to Indnrgl~rl~,  a distance of ahoat 
YO rnilcs. Ncar Gaind in longitode i G O  E., the range witlcna, 2nd in the ccntre tlicre rises I I ~  n 

third and fourth ridge higher than tlie o ~ ~ t e r  oncs. Near thc 3le.i Rivcr which runq tliror~gh this 
-,rtion of the m n p  nnder h i n d  H. 9. (G.  T. S.) thcre is much j n ~ ~ g l e  which ahounds with game. 

The fort of t?jitgurh, of which I havc spokcn al~ove, is situatcd on a lrill in the centre of 
nbnit P or 9 miles N. E. ol  Gaiiwl. Tllc hi!l is difficult of approach, there being only 

.er which yon m n  takc laden camc.1~; the one from the North might without much 
nade PRPPRI~IC for carts. I cannot, give any description of the Fort itself, ns all I conld 

when I v i ~ i t d  the hill on I\-llich it is s i t~~a ted ,  was a Inrgc stone will1 well built, 
we ntnnes, no mortar being used in its constrr~ction ; this wall is mcwt jealoc~aly 

plwcd nt intervals nlnng it. 

: t  is snrvryrtl in cIct:~il, if wc arc nllo\vnl to cx:iminc the gronnd we shnll 
' liin this wall, Init :,lthnnpl~ I ct~nltl .see ncarly all of the top of the hill 

I vi~itctl in the nciglil~~,nrlioorl, I ncvrr was al~lc to discover any huild- 
'7 of the jlinglr w l ~ i ~ l ~  is vvry t l~ i rk  nvcr tllc \vholc country round it. 

' :ver Iiranl givrri 61r thr rxtrcmc vigilance wit11 n~11ic.h this place is 
.,.,..,thin \vhicl~ politic:tl atlrcnclrm arc ronfincrl. C;lptaill Bruce himself 

,l,t~l. 1 
le i ~ ~ F ~ r m n t i , m  rcprtling it. I mas also toltl that 3Ir. Krelan of the 

G o r  (I lc  1{:11~,,~~~1 svl.iPs, nict will1 opptritirtn at the same ~llace. 



Cont inued .  

Papa. R B M a R m a .  

M i l n  Inch. I 
General compilation of the Hyderahad Topo- 

graphical Survey. 

General compilation of Rewah and pnrt of 
Bundlecund. 

Exnggerated Shect No. 19 of Rewah Topogra- 
phical Survey of season 1865-60. 

Duplicate copies of the Degree Sheets or Gen- 
cral Maps of season 1865-66 of Hyderabad 
Topographical Survey. 

Ganjnm and Orissa Topographical Survey. I 
Clrota Nagpore Division Survey. I 
Gwalior aud Central India Topographical Sur- 

vey, Degree Sheet No. 3, season 1864-65. 

Chart of ditto ditto to accompany Degree 
Sheet No. 4. 

Chert  of Triangulation of Hyderahad Topo- 
graphical Survey. I 

a a r t  of Triangulation of Cossyah and Gar- 
row Hills TopograpGcd Surrey. 

Chart of Triangulation of Gnnjnm and Orissa 
Topograplricnl Survey. 

Ditto ditto of Cliota Nagpore Division Sur- 
vey. 

Compilation of the Delhi and Hisser Divisions, 
lapsed Jaghecrs and adjoiuing Native 
States. 

Sketch Map of tlie District of Cachar com- 
piled from latest and beat materials. 

Southern Scction of Eastern Bengal Compiln- 1 

Portion of Sonthern Bengnl hetween tlre pernl- 
lels of 20" t o  22' 30' Nortll Latitude aud 
Meridian of 8Go to 88" Past Lougitudo. 

Punjab Map in 8 Sections. 

Central Provincea, and adjacent British nnd 
Native States. 

I 

, ection between tlie pnrallcl* of 1 n d i ~ B e y : l  9 
20 and LJ North Latitude and 3lcridians 
of (86' to 90" Enst Longitude. 

Qenernl Index Map of Puojnb, Sheleton. 

Index Mnp of Berrgal and Bclrar. 

Inserted work of season 1865-66, northern 
portion of Itewah. 

Coml~leted for reduction by Photopaphy. 

4 = 1 

I For  Office record, prior to denpatch of the 
originals to Englnnd. All completed. 

Inserted Tnlooks N ~ ~ g o o r ,  Albaka, CLcrla. 
Rokupali, and Badrnchellum, work of 
season 1866-60. 

Inserted Dietricts of Ferozepore, Siraah and 
g r t i o u s  of Meerutand Ulwar. l leady for 

Te80. 

Compiled for Bengnl Government. Tracings 
sopplied t o  Revenue Office and Boundary 
Comn~rssroner. 

Completrd; ineertcd Districts of Chittagong, 
Noacolly, Backergunge and portions of 
Nuddeah, Jessore, Soonderbuus, Hoogl~ly,  
Burdmau and Cnchar. 

Com leted ; innerted Cuttack nnd Bolssore 
anlportions of blidoopore, Poorce, Keonjur, 
and Mohurbuuj. 

Revised portion of Sheet 8 from recent survey, 
and emaller ndditions aud corrections to  
other Sheets. ltevisions to  date in progress. 

Insrrted ortions of Bonni, Bnmrn and Jey-  
Iioor, d o  Cliinoor and NandnirCircnrs, and 
tho 'I'nlooks in ~ h t :  Upper Godnvery District. 

I n  progrrss ; ineertrd 24-Pergunnnlis, Nud- 
denh, Jessore. Pubnoli, and Rajshayee, and 
porlions of Furrecdporc. Bnckergunge M y -  
meneing, Dogrnh and Maldah. 

Botlr Seclions completed. Reedy for Prese 

Completed ; revised the old Map. S e l  
Press. 



l l n p  of Central India Agency Sketch. 

Continued. 

Com ilntion of Knrmchce and Hydrnbad 
Coylectorates, Sintlh. 

11b.8. 

Sketch Ma of Indin revised t o  date, new nnd 
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Brnhmunbhoom, and Bogree, District biidnu- 
pore. 

Mnin Circuit No. 11, District Ununbhoom. 

P e r ~ u u n n h  Durdnb, District Hooghly. 

I ysore. y n p  of Bcdcnore, If. 

&fop of forty-three of tho centrnl districts 
of hlysore. 

Killnh Dodnmbn, Cuttnck Tribntnry Mehala. 

Miles Inch 

16 = 1 

'I. = 1 

Conlpleted nncl sent to Press. 

I n  progress; IIurrnchee Collectornte nearly 
cornploted ; Bills iu Skeleton. 

Completed and Lithojimphcd. 

For  Lieutrnnnt Williams, Assistant Commis- 
sioner, Gnrrom Hills. 

Inserted M. C. 22 nnd 23, nnd ndditionn nod 
corrections on diIFerent pnrts of the Mnp 
completed. 

Completed; partly done by the Revenue 
Survey Office. Rendy for Presa. 

Trncinys for J. C. Nardnnnld. Esq., Assist- 
ant Superintendent of Terra~s,  Ny nee Tul. 

i F o r  Punjab Government. 

I 
I 
Two Tracings prepnred for Home Department. 

Extracts from Main Circuit Nos. 38. 39, For J. Mulbcran, Esr]. I n  Chn 
41, 44, 46, 46. j 7 .  48 nnd ,L9 of southern Topograpbicnl Party. 
portion of Distnct Hosbungnbnd. 

Index  AIap of the Chota Nngpore Division 11; = 1 
Topogrnl,l~irnl S ~ ~ r v e y .  I 

Index JInp of t h r  Ganlior and Ccntral Indin 16 = 1 
TopoSrnl,l~icnl S I I T T C ~ .  1 I (hmpilrd for tbr Gco~ogiml Sorver 

I 
and suhaequcntly 

Trnring for Cnptain (3. C. nrpree.  I n  chnrqe 
No I. Tnpnnml,hirnl Pertp 



Ertrnct from Chnrt of the Aboo Moridional 
series, Tril~l~gulntion estending through 
soutl~cru part of Sindh, with trigonomctricnl 
data. 

For Revenue Suwcyor in Sindh. 4 - 1 

Extract  from Clinrts of the Great Arc and 
Kllnnpasura Series, Great Trigonomctricnl 
Surrey, nnd minor Trinngulnlion olHydera- 
bad Topogrnphicnl Survey, with data. 

For  Rerenuc Surveyor. 4 - 1 

CLnrt of Trinngulation of Gnujnm nnd Orisso 4 = 1 Tracc for Revenue Survcyor 
Topogrnpli~cal Survey through portions 
of Ry~.porc and Belaspore, work of senson 
ISK3.6L. I I. 

Nortlicrn Lounclary of Pergunnab Jynteah, 1 - 2 Trace for Surveyor, in cllnrge Cossayh and 
District CacLar, in 3 Sections. I I Gnrrow Hills Topographical Survey. 

Plaii of pnrt of Per rc~rolum and Bodannike- 1 = 1 
uoor, l'crgunnahs in Deudigul. I 

AInpof the Districts of Podclla, Durshee, and 
Pnurroor. f'orming the Jagllecr of the Rajnhs 
of Vcukergcrry and Cnlnatry. 

g - 1 

plall of thc soiithern and north-western part 
of Poodoocottnh Survey, grounded on triau- 
gulaliou. 

Sketch o f  thc Doundary betvccn Tinnevclly 4 = 1 
and Tmrancorc. 

1 = I 

Ma11 of thc grrnt rongc of mountains dividing 
tlie T i n ~ ~ r ~ c l l y  Prorince from that of Tra- 
vnncorc, in 3 Sections. 

Sketc l~  showing the line of demnrcation be. q = 1 
tween Cochiu and British Statcs. 

1 = 1 

PIni11 Circuits Nos. 17, 18, 20, 21, 22, 23. 24, 1 = 1 
and 26 iu 5 Sheets. 

l'crgunnnl~s Kurribarrco, Kooloomnloo, Aurun- 
gnbnd, nnd Kurribnrree coal locality, in 3 
Sheets. 

Coast of Iudin from Eurrachi to Singapore. ...... 

1 = 1 

Extract From M. C. l l a p s  of Districts l iool-  
tnn, Gooqnirn, Lahore. Umi*itsur, Lood- 
binunah, Umbnln, &c., iu 4 Sections. 

Plan of tlic For t  of Gwnlior and Cantonment I 1 = 6 
of Moror. 

1 , 1 

Tracings for Lieutenant Colonel J.B.Prieatly 
Sliperintandeut of Revenue Surveys 
Madras. 

Tracings for the  Geological Survey Depart- 
ment. 

Tracings forwarded to  Consulting Engineer 
for inscrtion of Railway line. 

For  Master Attendant's Deportment, Photo- 
zincogrnphed. 

I n  progress. 

Index l h p  of Gnolior Topogrophicnl Survey. 1 16 = 1 I 
R. B.-Bcsides tho above, a number of smoll cxtmcts, little sketches, &c., &c., have been prepercd for 

various off~cials. 
Lithogrnphcd Mops colored. ... ... I Various ...I 1,634 cosies for i n n e  to Government 05cialn 

and I e. 

Atlee Sbccts colored ... ... ... 
1 

Pholographcd Mnps colored ... ... 
Proofs of Lithographed Mapa 105 examined, nnd corrections and additions made. 

4 = 1 

Vnrione ... 

196 copies for issue to Govornment Offieial~ 
and sale. 

133 eopiea for issue to &vernment Officials 
and snle. 



38. A new sketch map of India, scale 32 miles=l inch, in 6 sheeta, showing our political 

Political and genornl rnnp of India. relations with Native States, and the limits of every 
British l)istrict,, Division, and Jurisdiction, has been 

prepared, corrected up to date, ,lithographed, and largely circulated to Local Administrations and 
the  Chief OKicials throughout India. Corrections and additions as regards Orthograplly, and the 
names of places, which may have become important of late years, have been asked for, with the 
view of preparing r more accurate nnd complete map of India, which is still a great desideratum. 
This map has also been utilized largely to illustrate various schemes, projects, and reports, and 
several copies have been specially prepared for, and rendered to the Financial Department, to 
illustrate i ts  circles and treasuries. 

39. A new map of Bengal, illustrating the jurisdiction of the Lieutenant Governor and 
the new Civil and Criminal jurisdictions, has also been 

Bengsl hoper.  
prepared with corrections up t o  date from the latest 

surveys, scale 32 miles=l inch, and is now passing through Press. Another map or section 
of the lower half of Eastern Bengal from the parallel of North Latitude 240 4,O' Southwards 
to  the Bay of Bengal, and extending from the Meridian of East Longitude Y 8 O  to that  of 980, 

on the scale of 8 miles to the inch, is ready for Press. This map, when joined to the one of 
the North-Eastern frontier, will form a complete map on this scale, (which is half that  of the 
Atlas sheets) of all Eastern Bengnl to  t i e  meridian of 8s0, or about half of the present, 
jurisdiction of the Lieutenant Governor. 

40. An entirely new map of the Delhi and Hissar Divisions, scale 4 miles to the inch, 

Ponjsb. 
embodying a11 the old surveys, and including thc lapsed 
Jagheers lately surveyed, has becn completed aud 

awaits publication. I have great hopes of being able to re-produce and multiply this 
important map by the Photo-zincographic process. It altogether supersedes the old 
published Atlas Sheets Nos. 49, 48, 31, and mects on urgent want of the Local 
Government. A complete general map of the Punjab and its dependencies on the scale of 16 
miles to the inch, forming a n  index to the divisions and districts, has becn compiled a11d mill 
shortly be published. Sheets 1, 3 and 4 of a large and new general map of thc Punjab, sc:tle 
8 miles to the inch have been published, sheets 2 and 7 are nearly ready for issue, and the 
remaining 3 sheets have to be drawn on the stone ; each sheet of this valuablc and bcauti- 
ful map, under for many ycars past, measures 20) inches by 36 inchcs, and mill, I 
truut, prove highly acceptable to the authorities. 

41. A general map of Sindh, scale 4 miles to the inch, is under compilatio~l, and has bcc~l 
well advanced. The western half of this map, rrom 

Sindb. 
tbc meridian of Longitnde 69; including all the Siudh 

Kobisian, is  being compiled in my Ofice, while the eastern half, containing the plains, is in pro- 
gress in the Revenue Survey Drawing OWcc. This division has been midc to facilitnte the 
completion of an entire map of Sindh on a proper projection from our latest survcys, the want 
of which is greatly felt, as no trust~vortby map of the province exists. The survey of the lower 
districts on the left, bauk of the Indus is still incomplete. 

42. The resulte of our latest Topographical surveys in  the shape of general compilations, 
on the usual scalcs of 4 milcs and 8 milcs to thc inch, 

M a p  of Native States, Chots Nogpora 
~ i v i ~ i o ~ ,  Central Provineee, aanjsm, and have also bccn well ndvanccd to thc extent of thc new 
V i z ~ p s t a r n  Agencies. &. surveys receivcd, and materials forwarded to Eufiland fbr 

the filling up of Atlas Shceta now being engraved under the Geographer to the Sccrctary ,, 
of s h t e  at the India Ofice. During the past year, copies on various scales, from I inch to ) 
in&to the milc,re.pmduced by photography or photo-zincography, havc been circulated Iargcl~. 



43. I n  this Branch of my Office, rapid strides have been m d e  towarda the attainment of 
speedy re-production and multiplication of maps, by the 

Photogrnphic Branch. exceedingly accurate and cheap process of Photo-zinco- 

graphy and Photo-lithography, the earlier steps in which were detailed in  my former 

Report for Season 1863-64, para. 20, page 8. 

44. With the view of placing this very important branch of the Department on a more 
efficient footing, and turning the increased knowledge of the arl  to more practical account, the 

Officiating Surveyor General, in the month of July 
No.31241btcd 30th 1866, obtained the sanction of Government * for t h e  

May 1866. 
appointment of Lieutenant J. Waterhouse, R. A,, a young - - 

Officer possessing a taste for, and a good deal of practical experience in  the a r t  of Photography, 
in  order that the services of a competent Officer might be specially devoted to this particular 
line of duty, growing iuto such importance. Lieutenant Waterhouse accordingly joined the Dehr, 
Doon Office where he practised the carbon process of transfer to ziue for a fern months, and was 
then directed to take charge of the Photographic Branch of my Office and joined Head Quarters 

on the 10th December 1866. This Officer appears to 
t Mi'itnr~Depnrtrncnt1Noti6cntionlNo~328~ have been in  weak health for some time, and bcfore dated Nth Dfnrch 1867. 

the summer season had fairly set in, he was compelled 
to  obtain leave to Europe on medical certificate for a period of six monthst which has since 
been extended to 12 months. 

45. To supply the place OF Lieutenant Waterhouse, I brought down, with the  sanction 
of Governmcnt, Captain A. B. Melville, Executive Surveyor attached to the Topographical 
Branch of the Dcpartrnent, who was well known to be an escellenb Photographer, and he took 
charge of thc Office on the 3rd April 1867. Captain Melville had the advantage of working 
in the Dchra Office for a fern months, and receiving instruction there in the carbon transfer 
process, which he practised with so much success as to be able, immediately on his arrival in  
Calcutta, to produce very superior results fronl' any that  had hitherto been effected, and he was 
the first to inaugurate printing from zinc, a good supply of plates haviug been sent out from 
England on my recommendation when a t  home on furlough. I n  short, what had previously 
been mere experiments in the shape of small unimportant specimens produced by this process, 
has now turned into real practical adaptation of the full-size sheets of the survey, for im- 
mediate publication of the same, the moment they are received in  this Office. Under t h e  able 
and most zcalous superintendence,of this Officer, this description of work has progressed most 
satisfactorily. Photo-lithography and Photo-zincography have been largely turned to good 
account, and made the most useft11 agents. By the employment of new formula: intro- 
duced by himself, the expensive process of silver-printing, which is required for mauy of the 
older maps not adapted for tllc Carbon transfers, has been redoced in cost by newly 40 per cent. 

4,6. Duriug the year, 84 complete subjects, several OF them of an intricate description, 
viz.  Topogmphical and Revenue Survey maps on vari- 

Out-turn of work. 
ous scales, plans of Citics and Cantonments, and various 

charts and diagrams, have been transferred by the carbon proccss to stoue or zinc and the 
required uurub~r of impressions (8,442) haie been obtained. To have completed the same 
numbcr of Lithographic transfer drawings of similar subjects, mould have occupied about eight 
expert draftsmen a t  the vcry least a year. 

47. Specimens of some of the full size sheet maps re-~~rodzccerl by Photo-zincogmphy 
and Photo-lithog~aphy accompany this Report in a 

Specimensof Photo-zincngmph~ and photo- scparatc atlas, and to which I mould invite attention lithogrnl~l~y submitted for iuspcction. 
The speed with which maps and dlawincs can now be - 

re-produced and multiplied will be readily uuderstood, from thc oircumstance of nearly all 



the 1 inch Topographical Sheets of the season under rcview, which mere received in the 
nionth of Octol~er or Noveml~er last, h3Villg already been transferred to zinc or stonc, and 

several hundreds of impressions of some of them struclc off. 'I'he whole of the previous 
season's sheets have liltcwise bcen similarly re-produced, aud thus for the first time, th r  
resnlts of the Topographical Surveys on this scalc, have been made public. Useful Iudex Maps 
of thc Grralior, Calota Nagpore, aucl Rewah Surveys rcdnccd aud piinted by the same process 
arc attached, and form good goides to the Scctions of %e operations, to enable the Public 
to alqlly for any particular portions of country, Indices of the other Surveys arc under 
construction. 

48. The redtietiow of the large scale cxnggeratcd maps, to t h e  geographical scale of f inch 
to the mile by the same process, is auolller important 

Reduction of mop3 by Photogmpby. 
step recently tdten, and the erl~eriments made have been 

very snccessful. The photographic process of rcdnction yiclds beautiful sperimens and is most 
accurate in results, while the saving in  time and labour is hardly credible. The tedious process 
of examination and all fears of omissions and inaccuracies in transcript, are entirely obviated. 
But the entire process, whether for the re-production of sul~jects to scale or reduction to any 
required smaller scale, to admit of satisfactory trallsfers being obtained on to stone or zinc for 
multiplication, imperatively demands that  the originals should be specially prepared in  simple 
pel, and ink m i t h o ~ ~ t  the use of colors or brush shading. 

49. For the purpose of ved~tclion, therefore, the Esecntives are cnjoined t o  draw their one 
inch maps in a bold, free, and exaggerated style, leaving out all minor and unimportaut dctails, 
SO that  when pot up before the Camera, the originals may be susceptible of showing every 
thing that  is required and no more on the one-fourth scale, with the writing of the names 
I)roperIy legible. I n  proportion to the success attained with these originals, mill the impres- 
sions taken from thc carbon transfers prove. After another season or two, of course, there mill 
be greater improvcmcnt i n  this respect by the executive surveyors. 

50. To the detailed report 011 the Photogmphic Branch by Captain A. B. Nelville, given 
in the Appendis, I would draw special attention, evincing as i t  does the extent and pcrfection 
t o  mhicll that  Officer has, by his indefatigable industry and superior attainments, brought this 
part Of the work, which cannot fail to completely revolutionize tho entire system of publication 
of the results of our surveys. The following I~rief abstract shows the nature and description 
of the Photozincographic or transfer work exccuted by this process during the past year.- 

-- - -. - . - - - 
TKAUslsss TO 

NO. of rlntcs N, S,iror 
DESC11PnOX OP WOBP. or I'Kin[@. No. of 

gcPi,tilcB. Cnrbon Prinls 

. . . . . . . . .  T,,pogmphicnl... 360 1.018 

Rcvr.nnc . . . . . . . . . . . . . . .  269 1,115 192 

('ities an11 Cantonments . . . . . .  127 41 113 

~~i~cclloncoos . . . . . . . . . . . .  186 627 2iO 1G 

TOTAL . . . . . . . . .  942 2,703 1,095 23 01 
---- 

51. TO Captain Jlclvillc the highest praise is eminently due; he not only excels in this 
pa,+icnlnr 1,r:lnch ol' the n-ork, but  hc combines high professional qualifications and d e p t -  
mc.utal esperiencc, which is so cssential in an Officer attached to the Administrative Ofice; 
mllilst his energy and determination to overcome all obstacles is remarkable. It is therefore s, 
great lllcnsure to me thus to acknowledge the valuable assistance I have received from this 



Officer, to whom the credit of the success now attained is due. Captain Melville hae been 

placed in immediate charge of all the Printing Branch, both Photographic as well a~ 

Lithographic, where his assistance is much needed. 

52. I f  such results are attainable with the very slight means and strength of Estahlish- 
ment a t  present allowed, i t  follows that, with an ade- 

Inrrcue of Photograpllic Eatablishmellt quate and proper numher of persons, still more satis- 
necessary. 

factory progress will he arrived at, in publishing the 
vast extent of survey materials a t  our disposal, and which for want of the possible means, have 
hit,herto baffled all attempts and have never been issued to the pliblic. To this cnd, Captain 
Melville has submitted a detailed report showing what he is most in necd of, and strongly 
urging an increase in the Establishment for the Photographic and zinc printing processes. 
This subject will be treated separatcly, and a report in favor of the application submitted 
shortly. 

63. The detailed statement, showing the nature and amount of Lithographic transfer, 

Press Bmnch-Out-turn of work. 
drawing and printing executed during the past year, 
also the number of impressions taken from Photo-carbon 

transfers to stone and zinc, is so voluminous as to render i ts  incorporation in this repor; un- 
advisable, but the general description and value of the work with the total cost to Governn snt  
of the Lithographic Press Establishment, and the difference s h o m i n ~  a sum of Rs. 16,786 
to the credit of the Department, is concisely shown in the following abstract :- 

DitTerencc to credit of Depnrtmcnt ... ,. . ... ... ... ... 16,786 5 11 

64. I t  will be observed that after paying all expenses, permanent as well as contingent, 
and allowing 10 per cent. more for wenr aud tear of Presses, &c., there is a sum of Rs. 16,186 
to the credit of the Department on a valuation of the number of sheets issued, estimated a t  
Rs. 63,910, nnd tbis credit is arrived at, after taking the selling price of most of the Maps, a t  a 
much lower figure than formerly, or a t  Rs. 1, instead of Rs. 2. 

F 

NO. OP COVrpLBrB 
Covlxa. 

7,460 

9,908 

2,376 
...... 
6,276 

16,834 
...... 
7,688 

1.47,631 
21,057 

2,17,728 

Dascamnoa OR Y A P ~  axscmso. 

I\la s, &c., printed, the drawings of which were com- 
... last year ... ... ... 

Ma q. &c., printcd, the drawings of which mere com- 
Pkted d n ~ i n  the prcsent year . . . . . .  

&rints of o l i  Mnps, &c., the stones of which had 
been preserved ... ... ... ... 

nfnps, &c., dramn and transferred, but not yet printed 
... ~iscel laneous Forms printed from stone ... 

Extra. work drawn and printed ... ... ... 
nitto ditto but not get printcd ... ... ... 
Photo-Carbon Transrers ... ... ... ... Survey Dcpnrtment Forms, Circulars, %c. ... 
Yemos. and Uockct Fonns, &c. ... ... ... 

Total value of work pcrformcd ... 

NO. 01 1H~sss-  
810Us. 

10,460 

14,868 

4.005 
...... 
8.070 

19,617 
...... 
9,268 

1,64,3'73 
21,057 ------ 

2,51,608 

No. O V  S R ~ B T ~  
on Sxcrroas. 

37 

40 

19 
36 
13 
45 
18 
76 

I17 
43 

443 

 VAL^ OP SBL. 
LIXO PBICB. 

Rs, A. P. 
l7,9U) 0 0 

6,310 8 0 

7,456 4 0 
...... 

650 0 0 
8,954 12 0 

9,0;i"'0 0 
13,146 7 o 

421 2 3 

63,910 1 3 

COST OF TUE LITHOO~APHIC PDESS ESTADLIBHPENT. 

Permnnent Eatablisl~ment ,.. ... ... ... .,. ... ... 
Contin mt Expenses ... ... ... ... ... ... ... ... 
Extrn f i t to  ... ... ... ,.. ... ... ... ... 
Cost or Paper (estimntcd) ... ... 
Add 10 per cent. on Cost of Stock, Stone, a i d  for me; and tei;'of ~ n c k e r y  (estimated) ... 

31,373 3 0 
4,732 6 6 
2,009 0 0 
4,721 1 1 1  
4.288 0 0 -.- 

47,123 11 4 



55. nur ing  the past year, 154 successful transfer drawings of Maps and Plans have 
been made; from 98 of these transfers no less than 34,395 impressions have been taken, while 
54 transfers await slight corrections and revisious prior to being printed from. I n  addition to 
the above, from 37 transfer drawings, which were included in the rcport of 1866, lO,4GO impres- 
sions have been taken; 40,005 reprints of Maps havc been made from old transfers, the stones of 
which had been preserved; 8,070 impressions have been pulled of Miscellaneous Forms from 
stone, in addition to the impressions of Maps taken from carbon transfers to stone or zinc, 
already sllown above. 

56.  A very large proport.ion of the Maps drawn and printed are of the first class and of a 
size requiring the use of the largest stones and presses. Printing from zinc or aincogrqhy 
which affords so many facilities, has been introduced during the year, aud some of the 
Establishment have been well trained to the work, but the two Sapper Printers, under orders to 
come out from the Ordnance Survey Office at  Southampton, and who are reported to have left 
England in October last, have not yet arrived, their services are now very urgently wanted. 

57. A t  the close of last year, Mr. J. H. D. Lawrence, a practical Lithographer and 
Engraver from Mr. Stanford's Geographical Establishment in  London, whom I had selected dur- 
ing my stay in England with the sanction of the Secretary of State, joined his appointment 
as Head Assistant of the Lithographic Press Branch on the 27th of December lSGG, in the 
room of Mr. H. M. Smith retired on a superannuation pension. I n  superintending such an 
Office, composed entirely of Natives and conducted on principles ~ecul ia r  to India, Mr. Lawrence 
has had many difficulties to contend with. The amount of work to be performed and the pressing 
urgency for most of it, is embarrassing to a new comer, but  I trust with the practical knom- 
ledge possessed by the Head Assistant, and as his Indian experience and encrgy extend, t l ~ e  
style and character of the issues emanating from the Department, may go on improving and 
maintain the credit hitherto accorded to them. 

58. From want of space the Gripper Printing machine worlted by steam and other large 

Lithographic Presses, which were selected by myself under the orders of the Right  Hon'ble 
the Secretary of State during my stay in England, have not yet been set up, aud the pressing 
necessity of larger accommodatiou and concentration of all the different brauches of the Head 
Qunrter Office, is daily more apparent. The original records of the Department are increas- 
i n g  so rapidly with the vast progress of the survey of India, and the out-turn from the 
Printing Press, especially now that  the new process by Photo-zincography has takeu such root, 
is so great that  i t  is found impossible louger to provide properly for the safe custody, arrange- 
ment, receipt, of man~iscripl as well as issue and salc of suc11 a quantity of printed materials. 
The combination of the Revenue Branch of the Department, aud the extei~sivc additions of rough 
field boolrs and other docoments from that survey, with the space they occupy in this Office, 
cause me great anxiety, which has not been lesscned by the appearance of white-ants, which 
have demanded special precautions aud cnre. A special report has been submitted on this sub- 

ject, as per margin, and I trust that suitable prcmises 
No. 210, dated the 19th &lnrch 18%" may soon be obtained to meet the incrcasiug aud special 

requirements of a Department like the Survey, the rccords of which havc cost such enormous 
6UmE of m0nCy. 

59. I n  addition to the numerous details of business which fall to the lot of thc Head 

Engraving of the Sheeta of Atlns of India. 
Qunrter Officcs, i t  is now proposed by the Right Hon'ble 
the Sccretary of State to transfer the whole of the En- 

graving of the Sl~eets  of the Atlas of India, hitherto pcrformcd by the Geograpller in England 
to this Office. !Illis change, in the advantages of which I entirely concur, as likely to prove most 
beneficial in every may, will entail a hcavy amount of responsibility and extra labor on the 



HeadQuarter Ofices, for which adequate supervisiou aud establishment as well as more especially, 

NO. 50, dated the 24th Septernbor 1867. 
properaccommodation,willbe essentially necessary. A full 
report ou this subject, as per margin, has bcen submitted. 

60. Tlle sale and issue of the published Maps of this Dcpartment is a business of itself, the 

Snlo rind of published Mnps. 
extent of which may be gleaned from the following state- 
ment. I n  a period of eight years only, the money value 

of Maps given away to Officials represents uearly one lnkh of Rupees. The sales to the public 

during the same period come up to nearly half a lakh, and this return for some of our work 
should be borne in mind as a slight proof of the userulncss of the Department. 

61. The references aud correspondence connected with this part of our duty, is very 
severe, detracting seriously from more important considerations and attention to  legitimate 
avocations. Every endeavour has bcen made to transfer the business to the hook-sellers and 
agents in Calcutta, but they l~erform the duty so badly, complaints are universal. Without 
some geographical knowledge and experience of Indian localities on the part of the issuer, the 
public are not properly served, aud hence the trouble falls chiefly on this Office, where a com- 
petent Assistant, of intelligence and position is much needed as a Librarian and Record-keeper. 
Measures have further been taken to deposit Maps with local agents under each Administration 
for sale to the public. 

62. During the past year, 7,4,07 engraved and lithographed Maps have been despatched to 
Govcrnmcnt Officials, the value of which amounts to Rs. 21,279. The sums realized by sales to 
the public, including a. portion of the fees for copying Revenue Maps, amount to Rs. 4,155-12 
and tbc statement of the cash account siuce last report stands as follows :- 

VALUB OP U A P ~  
BOLD. 

Re. 
11,775 0 0 

14,251 0 0 

634 12 o 

9,026 10 0 

3,801 10 0 1 ~,JI 4 0 

4,155 12 0 

44,796 0 0 

Rcport of 1858 to 61, From April 1859 to 31st 
Revenue and Topogl. ) Ju ly  1869 ) 

Report of 1861 to 1863. Account from August 1862 
Revenue Surveys ) to Juue  1864 ) 
Report or 1863-64 ( Ac:i~it ending 31st March) 

Report of 1864-65 Account from April 1865 to ( Dcoembcr 1866 3 
of 1865-66 Account mding 31st Dc- ( ccmber 1866. 1 

Report of 18GG-67 Account ending 30th Scp- ( tember 1867 

1858 to 1867, ... Grand Totals ... 

To Balnncc in linnd or in deposit in ns. A. P. 
Bnnk of Urngal as per prinbd 
Iicport (or 1865-66 . . . . . .  1,647 . 2 7 

,, Amount renliaed hy sale of mnps nnd 
rollrction of map Ccrs from 12th 
1)ccrmbcr 1866 up to 30th Soptern- 
her 1867 . . . . . . . . .  2,531 2 3 

SBBFICB msms 
OP YIPS.  

ll,Om 

410m 

Includedin reports 

"08' 

7 @ 7  

- 

30,695 

,, Prorec~lr 01" map voles by Mcssrs. 
TLackcl., Sllink & CO. . . . . . .  1,718 3 6 -- 

. . . . . .  Total Rs. 5.HDG 8 4 -- - - - -- 

V I L ~ I O P S ~ B V I C B  
188n811. 

Re. 
38,470 

13,166 

of 18G2 to 6$ 

10,451 

13,456 

21,279 

96,822 

By Amount ebown in last Report ~s f i e  a. P 
n deposit in the Bank of B c ~ ~ g a l  nnd 
since paid to 1)raftsmen for thc copy- 
ing oE a specinl map . . . . . .  453 8 0 

Cash in Bsuk and outstanding 3,724 12 10 .. ... 
,, Amount due by Mcssrs Tbncker, 

Spink & Co., for nccount sdcs of 
mop, . . . . . . . . . . . . . . .  1,718 3 6 

Total Rs. . . . . . .  5,896 8 4 



63. A very valuable despatch of geographical material0 mas made to the India Office 

NO. 1207, dated the 22nd August 1867. 
embodied in  Tabular Statement 8, with letter 

Atlas Sheets NOS. 1, 8. & 9, Sindl~. as per margin. This despatch embraced a period 
Ditto 28, 45,46, Kohsmir nnd Lndok. 
Ditto 50 & 51.Ciwnlior, Jeypore, Dholpore Kero\vlee, 

of two years and the chief Atlas Sheets, which 
&c. will thus be filled up or partially so, are detailed 

Ditto 55. 56, 73 k 74, Niznm's Dominions, Mniker in the ~h~ new ~~l~~ sheets engraved and Woon nnd Upper Godavcry Tnlooks. 
Ditto 70 & 71. Snugor. and received from England during the past two 
Ditto 89, Rcwah. 
a it to go. 91. 92 &97, Parts of Belaspoor, Ryepoor, . years 1866and 1867, have been unusually numerous, 

hnndi, b. 
Ditto 105, 113 & 114, Chota Nagpore Division. and Nos' ' 1  6l 7, 8> 16> 17? 28, & 29, 
Ditto 127 & 13.4. Hnckergunj nnd Akyob. eight Sheets altogether, a most valuable addition. 

64. During tbe past year, the scheme for the re-organization of the entire Department 
has been carried out and brought into working order, 

Re-organieation of Dcpertment. 
notwithstanding many difficulties and anomalies which - - 

have unavoidably been caused. I n  a large and wide spread Department so peculiarly constituted 
with three different Brauches, all having its own specinl intel.ests and previous gradations 
or organizations, i t  could not be expected that  every thing would be set to rights a t  once, or 
that there might not be some individual cases affecting particular interests, requiring adjust- 
ment m d  settlement on the special merits of the case. I n  consequence of my absence in 
England a t  the time of the submission of the gradation lists by the Officiating Surveyor General, 
the nnme of the Assistant Surveyor and Chief Assistant of the Head Quarter Office, Mr. 
James, was omitted, I believe from inadvertence, or owing to the difficulties of carrying out, 
the provisions of the new scheme under the special restrictions imposed. That excellent 
Officer has done such good service, and is so thoroughly master of his profession in  all its details, 
that  I should consider i t  a dereliction of duty were I to pass over his merits and qualifications 
for regular departmental promotion. 

65. Mr. James being a practical Surveyor and having served for 22 years in  the Trigono- 
metrical and Topographical Branches, as well as in the 

Hesd Ansiitant of Administrative OKice. 
Head Quarter Office, to which he was transferred solely for 

the benefit of the public service, has enjoyed unusual opportunities for attaining departmental 
knowledge and experience, of which he has fully and meritoriously availed himself. H e  cannot, 
therefore, with any degree of justice lose his gradation in the Department in which he is 
eminently entitled to rise with his contemporaries, and which in fact was guaranteed to 
him by Sir Andrew Waugh, the late Surveyor General. With a view therefore to prevent 
supercession, and to accordto the Assistant Surveyor the place to which he has an undoubted 
claim, I propose submitting a special report suggesting in what way the object may be 
carried out with the least inconvenience and expense. To Mr. James the highest prnise is due 
for his most zealous and efficient aid at all times, not only in his own immediate sphere with 
the cartography, but also in the general correspondence and business of the Department, 
which is of so pressing a nature, and to which he devotes many of his leisure hours. 

EXECUTIVE SURVEYS. 
N O .  1.-TOPOGRAPHICAL PARTY. 

G W A L ~ ~ R  AND CEXTRAL INDIA SURVEY. 
66. On the  3rd October 1966, this party under the command of Captain A. B. Melville, 

Pwronnel. 

Captnin A. D. Mclvillc, 9. C. Executive Offi- 
cer in chsrgr to the 31st December 1866. 

Lt. It. V. Riddell, R. E. Assistant Surveyor, 
Officiating in rhnrge from thclnt Jnnunry 1867. 
Lt. C. Stmhnn, 11. E., Asaiatnnt Survcgor. 

Off ic inti l~~ in clnnrgc from the 1st Juno 1867. 
Mr. kl. H o r ~ t  2nd Drndc Civil Assistnnt 
.. H. J .  D o l ~ t .  3rd ,, .. ,, .. 0. P. Chill, 2nd ,. Sub-Assistant. 

G .  Ii. Allnutt, 4th .. ,, ,, .. G .  T. M ~ ~ r p l ~ y  ,, ,. ,, 
,. U. L. Ruteve ., ,, ,, 
,. W. .I. Chrncliun ,, ,, ,, 

2nd 6vc  Natirc Yurve om. 

. - 
having completed the details of work described in  
the  lnst report, took the field and arrived a t  Delhi on 
the 16th idem. The party then proceeded in two 
divisions, one proceeding cia" Dholpore and Gwalior 
southward, and the other westward to the Jeypore 
Territory, a conaidernble portion of which was msigned 
to  t h j j  prr ty in ordcr to make a good division with 
the Ri~jpootana Suwey from the pnrallcl of 28" and 
along the mclidian of 76" of Longitude This arrange. 
melit of marching to their grounds was necessary so 



a to avoid A g a ,  to ml~ich place, in conscqucnce of the Durbar then about to he held, 
all the Chiefs of Central India with their retinue mere crowding. 

67. The ground takcn up by the dct:~il pnrtics was situated chiefly in the Jeypore State 
between Latitudes 2G0 and 2i0  and Longitudes 76Oand iGO-30' with 

Plan of opcrntion3 for S O ~ I C  small tracts in Scindia's Territory filrther south and east. The 
neilzoI1. 

final survey of ncarly the whole of the Jeypore Territory, cxtend- 
ing down to thc Chun~bul 11% bcen completed, and the Gwalior Tcr l i to~y also, including 
what was effcctcd in formcr seasons down to the parallel of 25O. 

68. The triangul:~tion had to be cxtendcd southwards from the parallel of 2G0-30' to 

24O-SO', keeping within thc mcridians of 7(i0 and 77' and connecting on the East with 
the work of prcvious scnsons. 

69. Captain AIclville laid clown the programme, stnrtcd the field operations of the 
season, and remained with the pnrty until the 31st Decem- 

Changes in the Erccutive StnE. 
her, when his services wcre required by Lieutenant Colonel 

Wallrer in thc Photogmphic Officc a t  Dehra Doon, and he waa then rclievcd by Lieutenant 
R. V. Riddell, Assistant Surv,cyol; 1st Gmde, who had bcen officiating in charge of the 
Cossyd~ and G;~rrow Hills Snrvey, and who had bccn relieved there owing to  the cessation 
of the operations \vith the Bhootan Field Force. Lieutenant Rirldell completed the season's 
field operations and rctorncd with the party to recess quarters, when i t  was necessary to  
transfer him to the officiating charge of the Rewah Topographical Survey, vacated by Captain 
Murray, who had proccedcd to Europe on furlough on medical certificate. Lieutenant 
Charles Strahan, thc Military Assistant, who had becn several seasons with this pnrty and 
the Senior Assistant without a charge, was then placed officiating in charge of the Gwdior 
and Central India Survcy on the 1st June 1867, and the whole of the mapping and com- 
putations were brought up by this Officer. 

70. Thc triangulation csecuted during the season covers an area of 4,943 square miles, 
and consists of two principal, and 128 first class second- 

Trinngdation nnd details co~npletcd during 
the scnson.- ary triangles and 1,007 secondaries and minor second- 

Sqnnrr BIilcs. By C, Strnllnn .,. 2,438 aries within the States of Gwalior, Jeypore, Kotah, Roondi 
,, Nr. H. Horst ... 29"4 and Jhalawar. Observations were taken a t  76 stations, - 

Totnl ... 4,.942 fixing the position of 554 points as a basis for future 
detail survey and obsel-vations for the determination of heights were taken a t  60 stations. 

71. The area plane tabled or finally surveyed was 2,667 square miles in Jeypore 
and Gwalior. The following Statement shows thc area executed by each Assistant and the 
avcrage number of times thc plane Table was set up pcr square mile :- 

-- - - - -- - - - - - - - . - . - - 

1 

I 
iGronnd more or less diffi- 
I cult, broken and jungly. 

1,ieut. Riddell ... ... ... .. 
J.;cnt. C. Strahen ... ... .. 
Mr. Horst ... ... ... ... , s t  . . . . . .  . , . ... ... 
,, Cliill .,. ... ... ... .. 
,, Allnntt ... ... - ... ... 
,, Ivlurpliy ... ... ,.. ... 
,, Estcve . . . . . .  ... ... ... 
,, Cornclius ... ... ... ... 

2?0'0 
133.2 
89.4 

314.6 
1:18 0 
510.7 
211.7 
246.5 
208 0 

AMool Summn(l Khnn ,,. ... ... ... Qolnm Mahomed ... ... ... 
... Abdool Sobh~m ... ... ... ... Choramr~n ... ... ... ... 

Genernl Avcrngo ... 

3.9 
5.8 
4 '3  
7.5 
G.0 
4.C 
6.0 
7.5 
6.6  

181.3 
1 i l . l  

"2.6  
1 ~ 7  

. . . . . . . . .  

8.5 
11.7 
7.4 
10.7 

7.0 

1 
1 

J 



$2. A plan of the C;lntonnlentu a t  hforar 011 the s ~ t l e  of 500 fect to the inch, was also 
completed, lxlsed on triangulation executed by Capt:~in Melville. 

73. The detail Surveyors mere visitcd in thc field, and the work of each Bub-Assistant 
and Native Surveyor was tested Ly checlc lines. 

74. Considerable difficulty was experienced in several Native States this year, and the 
operations of this survey were retarded frequently from the want 

o r ~ . $ : ~ , " ~ ~ ~ $ ~ , " , " ~ ~ t ~ t  of proper vaqueels and escorts for the Surveyors. In the petty 
States of Kotah and Booncli in particular, the Native Oficials 

are reported to have given great trouble and to have thrown many obstacles in the wily. 
Lieutenant C. Strahan and his Civil Assistant Mr. Horst were [not permitted to approach 
certain localities owing to the cxistence of Forts, ~vhich  the killadars feared might be 
overlooked from the heights near them, but which mere the most suitable for survey stations. 
Provisions and wrtistance of any kind were refused, and even stronger threats were made, 
if the Surveyors attempted to approach certain hills. 

75. The loss of time entailed by the opposition of Native Chief.., who fail to appreciate 
the nature and object of the survey, frequently leads to the entire senson's programme 
being defeated, while the cost of the operations is enhanced to a considerable extent. The 
Political Oficers have always rendered aid on being applied to, but rcference to thcm cannot 
bc made without much loss of time, and evcn thcn, the resident proprietors mill not obey 
the orders of their Chiefs, and thus delay the Snrvcyor longer on the spot and put him to 
great additional labor by permitting only certain places to bc visited. I n  these Native 
States, great tact and forbearance is necessary in carrying on the work, and I cannot speak 
too highly of the manncr in which thc Officers engaged, both Military and Civil, perform 
their duties and avoid all collision. 

Rccesa work. 76. During the recess, the following work was completed :- 

1,137 Triangles compnted. 

108 Latitudes, Longitudes and Azimuths. 

64 Computations of Heights. 

213 Pages of Anglcs with Synopsis. 

7 Standard Maps, scale 1 milc=l inch, for transmission to England. 

5 Exaggerated ditto, ditto, for reduction to 4 scale by Photography and 
mnl t ip l i~~t ion  by Photo-zincography. 

1 Chart of Triangulntion, scale 4 miles=l inch, to accompany Degree Sheet No. 6. 

1 Ditto for Office usc, and 2 Index CharB. 

77. The total cost of this survey for the seas011 under review 
of under Survey rcvicw. for senno' up to the 30th September 1867, is Rs. 51,168, including all 

miscclla~~eous and contingent charges. 

78. During tho reccss, I procccdcd on a tour of iuspcction and visitcd this party a t  
. Bl~~ssoorcc in tho mo~ltll of Septelnber, whcn the whole of the 

inEprcte" hy t"c '"'' work ma* in a forward stiltc. I dcrivcd much sntisfaction from vqor  Ucncrnl. 
thc nlanner ill which I found everything conducted in this 

sorvcy. Cilptnin Melvillc'rc armngrmcnts nntl .system havc been wcll carricd out, an11 thc sbte 
of discipline of thc estnhli~hmc~nt as wcll as t l ~ c  oat-turn of thcir work is highly creditable 
to both Otficcrs an11 Sul:~ortlinntes. No arrears exist of computations, mld the wholc of the 
mopping has been well brought up and rt:~ldcrcll, with thc exception of so~uc of the 
duplicntu or csnggrratctl one-inch shcets, wl~ich i t  was ffound i~r~l)racticallc to co~uplcte, 
owin:: to the novclty and great cllaog,: in the ~ys tcm of thus 1)rovicling for thc rcduced or 



4 inch Maps. These will a11 be completed in due time. Tho superior stylc of the maps on 
this survcy has always been proverbial and fully noticed in my reports, and 1 nrn we1 
satisfied with the exertio~ls of Licutenant C. Strahan in mainta in i~~g their reputation 
This officer is a tuost proluisiug one, aud Ilighly deserving of the pro~notion for which he 
has Imn  rccom~nc~~~lcd,  it1 co~lsideration of the position he holds in charge of a survey. 

79. Mr. Civil Asqistant Horst 11m rcndercrl excellent service both in the ficld and 
recess, liis zeal and ability are favor:lbly reported on both by Lieutenant Strahan and the 
other Xsecutivc ORiccrs under whom lic h;u scrved. Mr. Horst is a valuable Officer, and I 
havc a high opinion of him. Mr. H. J. Bolst, Civil Assistant, 3rd Grade, has also been 
fiLvoraLly uientio~lad, and I aru ablo to cornrnend his pri~iseworthy exertions and the 
supenor excellence of his d~awing and field eketchiug. 

80. Sincc this survey comlnenccd work in Nove~nber 1860, 27,666 square miles of 
triangulation have been conlpleted as a bmis for plane tabling, and 

Pion of operntions for sensor1 
1867-lbtit). 18,733 square miles of plane tabling or final survcy have been 

finished : as therefore the triangul~~tion is nearly 9,000 square miles 
in advance of the detail survey, i t  will not be necessary to undertake any during the season of 
1867-1868. The detail pnrtics will be employed in the Native Statc of Ulwar, which remains 
to complete tlie division of territory ;~ssigncd to this party to the north of the work already 
finished. The scctions to the south of Scirtdia's Terlitory mill then be procesded with, so as 
to advance in a systematic and compact manner, with the view of getting each sheet of the 
great Atlas of India out of hand in regular order, whereby the l~ublicatiou of the materials 
will be grcatly hastencd. 

81. Of thc Ulmar State, i t  is expected the survey will be entirely complcted, and .a 
large scale survey will also be made during the season, of the Civil and Military Station, and 
Fort and City of Agra with the country around. 

82. Extracts from the Officiating Executive Officer's report are given in the Appendix 
and afford full infor~nation on all details connected with the work, both in the field and 
OHicc. 

NO. 2.-TOPOGRAPHICAL PARTY. 

(Labe Hydrabad Topographical S7~rvt.y.) 

83. In para. 22 OF the Ofticiating Surveyor General's last Heport on the Topographical 

P P I . S O , ~ J , P I .  
Surveys, the con~pletion of the Hydrabad or B e r n  

Jnlnes Xlulhcr;l~l, E S ~  . E X C C U ~ ~ V ~  0fiicer in Survey was reported, and in para. 27 relating to the 
cllargc. 

p,rr, C, T, Ncnle, 3rd arndrCi,,il futura opcr:~tiona of thc party, the new field of Survey 
., A. Cllllllllll.a'tt ., s B  . ill the Central Provi~~ccs  was described. The dcsig- 
,, J.  R S~nirll, 1st Grudo Sub.Assist:~nt. 
, n I .  I I , ,, , i1:ltiou of the  arty 11as now been altercd to accord 
,. C.Srnnlo~l.  3rd ,, ,, ,, 
,, A. G I I ~ I I I I C I I ,  ,, ,, ,, ,, with the ncw grouuil occupied, which inc1oclt.s all the 
,, , , 13. cllcl,l ,rll ,  l r . , i n ~ ,  ; ; ; liilly and d i l i cu l~  gronnd coml~rising the Sathpoora 

nppui~~tcgl 1st. S r l ~ l c ~ ~ ~ l , c r  1867, :lnd RL;LII;L Deva Ranges u:~suited for Revenue detail 
and firc Nntivc nnrvcyora. 

Survey, cxtendi~lg froiu Nimnr on the west, to Um- 
mcr-Knntnk and t l ~ c  F1,onticr of Row~11 :in11 thc Chota N;lgl)orc Division ; boundcd on the 
north bg t h !  v;illcy of tho Ncrl)ocl~la with the Districts of Hosl~ungaLad, Nursingpore, 
J1lbI~ulllol.c nntl Sconcc, untlcr R c v c ~ ~ n c  trc;atlncnt, and on the soutli by the plairls of Rcrar 
al1d N"fil10rc L)i~trict, or all tlic country bcttvcen the ~ncridii~ns of 7 7 O  a d  S3O and parallels 
of 21'-30' an11 2s0. 



84. Under instructions from this Office, the Surveyor in charge was directed to give his 
first attention to tho completion of the hill portions of thc Hooshungr;lhad District, which 
had not been taken up by the 1st Division Revenue Survcy, owing to the difficult nature 
of the ground, and to extend his triangulation in due continu:~tion of his owl1 previous 
operations from Nimar eastward, over the Districts of llaitool, Chindwarr,z, nnd Seonee. 
These instructions have been carefully and ably cnrricd ont, and the work is proceeding in 
perfect connection with the Revenue Survey, and by the combination of the two branches, 
8 very complctc survey of t he  remaining extensive area of the Central Provinces, both hills 
and plains, may be anticipated in a short time. 

85. A portion of the Establishment, marginally* named, has been continuously 
employed in bringing up the General 

*Xr. Smith. hfr. Snnlnn. Report of all the computations and 
,, Fnrrell. Pnndnrao Nativc Sumcyor. final charts of the Hydrabad Topogra- 

t Pair Records completed. 
Trin~~filcs ... ... ,2 fair phicnl Survey. The Surveyor reports 
Heights ... ., 16 ditto. favorably of the progress ~nnde towards 
Syoop4sof Ilatitodcs, Longitudes nncl Azimuths ,, 271 ditto. 
Alpl\nbetical 1irt.l of principnl and eccondary the completion of these important re- 

stations aitli L~tiludcs ailid Longitudes ... 1 " l3 ditto' 

Abstr;lct of Horiao~~tsl Arlglcs ... ,, ss ditto. cords, which is shown in the margint. ... 
Triunqulntio~~ C11nl.t~. pn:jcetcd ... ... ,, 4 ditto. This rcport with all final records, i t  is 
Alpl~i~belicnl lists of VilI11,~rs nrrnnged with B,OM) Latitudes and Longitudes, in rough ... ) hoped, will be lodged in this Office by 

the end of next recess. 

86. The remaindcr of the party under the Surveyor toolc the field on the 29th October 
lSGG, and returned to rccess 

f J .  Molhmn, E.1 . assistcrl hg ( in Bnitool, Sconce quarters a t  Ellichpore by 20th 
Nr. Sub-As~iqtnnt Chcnnell ] 2'949 Cliindanrrn. 

Yr. Nenlc, n~sisted by 
Yoi~tc 

Nr'] 1,572 Hoosbungabadnud B0itool. June 1867, com~le t ing  6,299% 
Mr. Cl~nrnarctt 1.778 Ditto. square miles of triangulation 

Tntnl Aren triongulnted ... 6,299 Squnre Miles. 
extending over portions of the 
Districts of Hooshungabnd, Bai. 

tool, Chindwarm and Seonee, and 915 square miles of final Topographical Survey in the 
Hooshungabad District. 

87. The initial elements for the triangulation were obtained from the Great Arc Seriea 
of the Great Trigonometrical Survey, which runs through the Baitool Pistrict. Ohservatione 
were taken at  191 stations, by which the position of 503 points mere trigonometrically 
determined, giving au averagc of 1 point to every 12.6 square miles of ground. 

88. The following Table shows the Area of final survey on the s'tale of 1 mile =l inch, 
compleled by each person, and the avcrage number of Planc Table sta.Lions per squarc mile. , 

... ... ... Mr. Nmle . . . . . .  73 ... ... ... ,, Clinmnrctt ... 72 ... ... ,, Chennall ... 8:). ... ... ... ,, LVni~ic .. ... 198. ... Bapnrno, Nnlive Snrveyor ... ... 270. ... ... ... Rnm Cl~u~~r lcr ,  (10. 38' ... ... ... Jsnnrdhan I b o ,  do. 1111- 

Uills and Forest. 
J)itto. 
1)itto. 
Ditto. 
Ilittn. 
Ditto. 

Open nnd cay. 



89. I n  addition to the above, on a requisition from the Conservator of Forests, a survey 
of the boundaries of the Rajabari Reserve on the large scale of 4 inches =1 mile was under- 
taken, but in consequence of dificulties experienced in clearing and defining the boundaries, 
the work could not be completed. Arrangements have been made to secure the completion of 
the survey of the reserves of Rajabari, Katangi, and Saoligar during the current field season. 

90. Owing to the party having just entered upon a new field of work, the area of final 
or Topographical survey is small, but the triangulation has been well advanced as so essentially 
necessary, and ample ground is nom prepared for the full employment of all the detail Sur- 
veyors. 

91. During the recess the following fair records have been completed :- 

5 General Maps, scale 1 mile = 1 inch. (Standard Maps for transmission to England). 

5 Exaggerated Maps, ditto. (For reduction by Photography to t inch scale, and 
multiplication by Photography). 

1 Chart of Triangulation with Numerical data. 

1 Preliminary Sketch Map of Area triangulated in  advance, and showing Areas 
fitted for Revenue and Topographical Survey. 

Computatiotzs. 

11 Principal, and 202 1st  class  triangle^; 708, 2nd Class and 183,3rd Class Triangles. 

24 Deductions of Principal, and 224 Deductions of Secondary Latitudes, Longitudes, 
and Azimuths.-1,043 Deductions of minor secondaries ditto. 

Tor General Report of  1866-67. 

Title page, General Skeleton plan and Introduction. 
Description of Priucipal Stations. 
Computations of Principal, Secondary, and Minor Secondary Stations. 
Abstract of Heights, Principal and Secondary Stations. 
Synopsis of Latitudes, Longitudes, and Azimuths of Principal and Secondary 

Stations. 
Alphabetical Lists of Towns and Villages. 
Abstract of Horizontal angles. 

92. The total expenditure for the season amounts to Rs. 58,229. 

93. The Surveyor repork most favorably of the exertions of his Civil Assistant 
Mr. Neale and of all the Sub-Assistants under his orders. h l l  details connected with his 
operations will be found in the extract from the Surveyor's Narrative Report given in the 
Appendix. Mr. Mulheran, in consideration of his long and good services was promoted to 2nd 
Grade Surveyor from the 1st January 1867. 

94. Durinq the c~~ri-ent field season, the Surveyor will be employed in extending his 
triangalation eastwards through Chiudwarrn and Seonee; the Civil Assistant, Sub-Assistants, 
and Nativc Surveyors mill be employed on Topographical delails in the District of Baitool, and 
survey of Forest Reserves, and on the general or fiual report of the Hydrabad survey. 

No.  3 TOPOGRAPHICAL PARTY. 

CENTRAL PROVINCES AND VIZAGAPATAM AGENCY SURVEY. 

(Late Ganjum a ~ d  O r i ~ ~ a  Survey). 

95. The designation of this party has been altered from " Ganjam and Orissa Survey" to 
" Central Provinces and Vizagapatam Agency Survey" to suit its present field of operatione 

H 



and their extension southwords, after the completion of all the Tributary Cuttack Mehals and 
portions of the Qanjam Agency in Sheets 106 and 107 of the Atlas which have been 
published. 

96. The party started from recess quarters a t  
Personnel. Ootacamund on the 2 l s t  November 1866, and proceeded 

Colonc'' '. H. Sluton* to Vizianagram, a t  which place arrangements were Officer in cllnrge. 
Lieet. A. E.  Downing, Asst. Surveyor, 2nd made for detaching the Assistants to the ground allotted 

Orndc. 
Mr. n. Atkinson, civil ~ ~ ~ t . ,  4th Grndo. to each for survey. Considerable delay and difficulty 
" R' m' sul)-Asst * let is reported to have been experienced in obtaining car- .. J. Enrpor, ,, .) ,) 

,, J .  A. AIIIY, ,, 2nd ., riage and labor for the conveyance of Camp Equipage, .. F. Adnrns. 
,, T. E. X. Clsudinp, :: 3 2  Instruments, kc., into the interior of this almost im- 
,, F. W. Pettigrew, ,, 4th ,, 

nod 9 Native Surveyors nnd Draftsmen. practicable country, and no assistance could be obtained 
from the Local Authorities. 

97. The ground for survey was situated within the wild, hilly, and unexplored tracts of 
Bustar and Kalahandy within the limits OF the Central 

Field of Survey described. 
Provinces, and in Jeypore and Madagul within the 

Vizagapatam Agency of the Madras Presidency. 

98. Lieutenant Colonel Saxton had, during tlie previous season, carried a series of 1st  
Class secondary triangles southward from the parnllcl of 

Trinngulntion-Junction with Conat Series, 190-30f to 1&0-15f, ,"ith the object of effecting a junc- a. T. Survey. 
tion with the Coast Series, Great Trigonometrical Survey, 

but had failed in carrying ont his intentions in  consequence of bad weather setting in and other 
causes. During the season under review, he has connected with the Coast Series, Great Trigono- 
metrical Survey, in Latitude 18O, and has covered an area of about 2,300 square miles with six 
1st  Class and 256 minor triangles, fixing the ~os i t ion  of 116 points, giving one point on an 
average to every 20 square miles. Angles were observed a t  41  stations and 102 determinations 
of heights mere obtained. Portions of the area triangulated will necessarily require closer 
t r ianplal ion before the ground comes under detail survey : the Surveyor seems fully d ive  to 
the nccessity of providing a larger number of fixcd points for his Plano Tablers than the 
triangulation now completed affords, and hc will have ample time to  do this, as his triangulation 
is in advance of final survey by nearly 10,000 square miles. 

KAP. H. S. Latitude. I Lonl:itude. /.right in feet. I 
By a. T. Snrvcy ... 17°-56'-52"-82 
By I.irot. Col. Snxton's 

triangulntion ... 17".56'-52"-48 

Dl Ecrencr ... 0"-34 1 1'-31 1 2RG I 
AT KAP El. S. Azimuth of Dher H. 9. 1 I<np to Dl~er I 

in k t ,  
Rg G. T. Survey . . 3P-68'.60"-2 92,672'0 
By LiruL Col. Saxton'# triangulabion ... 32'.58'.25".7 1 92,67fi'8 1 
DiiTorrnce ... 2C'.5 1 4.8 ( -- - - . -. . . ----- - - - . .. . - . - -- -- .- -- ------ .. - -~~ 

Tllc rliscrrpencg in the distnncc Dhcr to Knp h i u g  3 inches pcr ~ n i l ~ .  

99. The values by Licutcnant 
Colonel Saxton's triangulation and 
those of the Great Trigonometrical 
Survey for the H. S. of Kap, are 
given in the margin ; they prove that 
the work pcrformed by the Topogra- 
phical Survey is trustworthy, and 
considering the size of tlie instrument 
employed, and the distance traversed 
before this test has been obtained, 
the results are satisfactoty and most 
creditable to the Surveyor. 

100. Thc Plane Tabliug exrcuted is sitnated l~ct,ween the parallels of lCO-15' and 19O-45') 

Detail Sumry C~n>~lc ted .  
and extends from Longitu~lc 81'-20' t,o 8Z0-63', embracing an arc* of 
2,316 square miles, wbicll will contribute to t l ~ c  filling up of t\ tlm 

Shect No. 92. The amount of final survey, on the 1 inch scale, completed by cach 



Assistant, and the average number of Plane Table fixings in each equare mile, are given 
in the following Table :- 

Lieut. Downing ... ... 
Mr. D. Atlcinson ... ... 

... ., Chew ... 
,, Harper ... ... 

... ,, Mny ... 
,, Adama ... .,. 
,, Cl;uldius ... ... 
,, Pettigrew ... ... 

Sl~aik Hidaitoolah, Native Surveyor ... 
General Average ... ... 

in parts, extremely difficult; hills and 
ains covered with dense bee juugle atid infested 

by tigers. 

101. The entire country through which the operations of this party are carried is unhealthy, 
covered with dense jungle, in parts destitute of water and infested \\,it11 tigers and other wild 
animals. Largc tracts are totally uninhabited, and st~pplies of every desc~iption must be 
carried out. No means of communication exist, and survey operations are only carried on, 
with any degree of safety, for a vcry short period of the year, and under the utmost 
difficulties. 

102. Owing to the circumstances above described, i t  mns ilnpossible to carry out thoroughly 
the system of check lines of routes wl~ich was chiefly entrusted to Mr. D. Atkinson. Checks 
were partially applied where possible, and all the junior hands were visited and their plane tabling 
checked on the ground. The Executive Officer's health, I regret to report, failed completely 
about the first week in March l8G7, and necessitated his withdrawal frorn t,he field to obtain 
medical aid, and be was allowed to precede his party to recess quarters on two months' 
privilege leave from the Gth April 18G7. Lient. Downing, the Mililary Assistant, from various 
causes, appears to have accomplished only the very small area of 69 square miles of Plane 
Tabling, with two traverse routes of about 13 miles. Mr. Harper, Sub-Assistant, has 
heen obliged to proceed to Europe ou medical certificate, and several of the Sub-Assistants 
and Native Survcyors suffered much from jungle fever. A most promising Native Surveyor 
Hidaitoollah died, I regret to add, from the effects of fever after return from the field. 

103. The several detail parties did not return to the coast and reach their recess quarters 

Recess dutics 
until lat,e in the rnontbs of May and June, and they were all 
great,ly prostrated during the recess from the effects of climate, 

which the Sanatariam of the Nielgherries llas alone been the means of remedying. The 
following Mapping and Computations are reported to have been completed :- 

6 Sta11dal.d Maps, scale I mile=l inch, for transmission to England. 

3 Exaggerated Maps, ditto, for reduction by Photography to 4 inch 
scale, and multiplication by Photozinco- 
gmplly. 

4 Ditto ditto, partially completed. 



1 Chart of triangulation, scale 4 miles=] inch, with numerical data in duplicate. 

2 Index Charts. 

Sets in triplicate of Principal and Secondary Triangles. 

Ditto of Latitudes, Longitudes, and Azimuths. 
I n  duplicate, Secondary ditto ditto. 

Ditto Computations of Heights. 

I n  triplicate, Synopsis of results and registers. 

96 Pages of Horizontal Angles in duplicate. 

44 Ditto Vertical ditto ditto. 

104. The total survey expenditrlre of this party up to 30th 
Coat of Survey. September 1867 amounts to Rs. 71,915-2-0. 

105. Lieutenant Downing, Assistant Surveyor, 2nd Grade, has beeu transferred as Officiat- 
ing Executive Officer in charge of No. 7 Topographical Party, 

Tmnafcra, appointments, kc. Rajpootana Survey. Lieutenant C. Saxton, Royal Artillery (Madras), 
was appointed under the orders of Government, marginally noted*, as a probationary Assistant - - 

Surveyor and attached to this party, but  his services have since 
G. a. O. No. 29681 been placed a t  the disposal of the Government of Madras in the 2nd Angust 1867. 

Military Department for employment with the Abyssinian Field 
Force, and no suitable candidate to fill the vacancy thus caused, has yet been obtained. Mr. 
Civil Assistant Atkinson has been transferred to  do duty a t  my Head Qunrter Office to fill 
a vacancy. 

106. During the field season of 1867-68, the triangulation \pill be extended south of the 
parallel of lSOand westwards, from the meridian of 8 2 O .  The junction 

Future Operations. 
with the Coast Series will be extended, and if possible, a junction will 

also be effected with the triangulation of the Hydrabad Topographical Snrvey in  the Godavery 
Talooks to the west and south on the Godavery River. The detail parties will occupy ground 
in the Jeypoor and Bustar States south of thc work just completed. The strength of the 
Establishment has becn much weakened from the causes above explained, aud I regret I have 
been unable to supplement the party further a t  present, owing to the pressing demands for 
qualified Civil Assistants on the other surveys, where the progress is of still greater importance. 

107. Mr. Cooper, s u b - ~ s s i s t n n t  of the 4th Grade, from the Pegu Survey has been 
transferred to this party from the 1st December. Further details will he found in the extracts 
from the Surveyor's Report in the Appendix. 

No. 4 TOPOGRAPHICAL PARTY. 

Pmonnel. 108. On the 17th Novembsr 1866, the 
Ceptain 0. C. Depree. Surveyor in charge. 
~ r .  F. B. Girdleetone, Aeaiatrlnt Survoynr. party under Captain Depree started for the 
,, 0.  A. blcGdl, 4th Gnde Civil ~ i sn~shut .  field from Dorundah : the several Assistants 
,, J. Vauderputt, 1st Grade Sub-bssistant. 
,, A. ,I. n'ilsou, 2nd ,, commenced work by the 10th December, 
,, T. W. Bohnao, 2nd .. 
,, A. Jumc?. 3rd and continued on the ground allotted to 
,, C. Imw, 3rd each until 1st  May following. 
,, J. Wilson. Dmftamm, and two Nntive Surveyors. 

109. A series of six triangles, emanating from the Calcutta Longitudinal Series, Great 
Trigonometrical Survey, mas carried southwards through 

Triangulation completed thc Native State of Korea along the Meridian of 8!Z045', 
and a net-work of minor triangles was exlended over portions of Sirgoojah, Icorea, and 



Bokhar on the borders of the Rewah State. The total area triangulated is estimated to be 
4,500 square miles. Observations were taken a t  60* 

17 Principal Sbtions by Captain Depree. 
28 Secondary ditto by M ~ .  ~ i ~ d ~ ~ t ~ ~ ~ .  stations, and 4,66 ~ o i n t s  mere fised, giving on an average 
4 5  Villngo ditto ditto. one point in  every 9.6 square miles. 

110. An  area of 2,378 square miles of final survey on the 1 inch scale was completed in 
Sirgoojah and Jushporc, and a junction has becn effected Find area accomplished. 
with the lleveuue Survey Operations i n  Palamow and 

also with the old Revenue Survey of District Rlirzapore, along the  south-western boundary 
of Singrowlee. 

111. I have much satisfaction iu stating tha t  every portion of the Topography Was 

carcfnlly checked by ' '~e r ta l  lines" or check routes, and 

~ ' y ~ ~ ~ ~ ~ ~ ~ ~ , " " ~ ~ ~ , " ~ t ~ , " ~ ~ ~ ~ , " ~ ~ ~  intersections from commanding heights.+ The results 
in si tu.  and in drlition to this 232 rrluning have proved satisfactory, and are creditable to  all parties 
miles of check routes were run by him. 

employed on the detail operations; the  area completed 
1 ) ~  each persou and the average number of plane table stations in a square mile are given in 
the following Table. The materials thus rendered will come into Sheets Nos. 101. and 105  of 
the Atlas :- 

I I I 
Avrrngc Nulnbcr 

Nnmo of Surveyors. Arcn Sweyed. of I'lsnc Table I I 6 t ~ t i o n a  1 
Mr. Girdlestone ... . . . 
,, AIcGill ... ... 
,, Vanderputt ... ... 

M. 9. Dutt, Native Surveyor ... 1 368.5 
----- 

General Average ... I ... I ::: / 

,, Jvilson, Senior ... .. 
,, James ... ... 
,, Barker ... 
,, Wilson, Junior, Draftsman ... 

Chiefly jungle, hills and plains. 

A mountainous tract, with cultivated valleye. 

An easy tract with villages and few hillu. 

97.3 

373.4 

336.4 

A jrrugly tract, with few villages and no large 
hills. 

Hills, jungle, rmd well cultivated country. 

429.7 

363.0 

91.5 

308.0 

Receae work completed. 

-- 
6.7 

5.1 

6.5 

4.5 

6.6 

10.8 

3'8 

112. Recess duties commenced on the 3rd May, and 
the fo l lomi~~g  records and  computations were completed :- 

A plateau uninhabited, with a precipitousfall 
of 1,700 feet. 

A mount:tinoua, difficult. thinly inhabited 
trnct ; also some fair villages. 

Ditto ditto with some good country. 

7 Fair Maps 15'x301, scale 1 mile=l iuch ... Standard for.transmission t o  England. 

i For reduction by Photography to  f 
7 Exaggerated Maps ditto inch scale, azd su!t,ip!ication by Photo- 

ziucography. 
1 Chart of Triangulation with uumerical data. 

6 Principal, 63 Secondary, 796 Tertiary Triangles. 
4 Principal, 70  Secondary, and 392 Teifiary Stations. 
Latitudes, Longitudes, and Azimuths. 

323 Computations of Ileights. 
25 Pages, Alphn1,cticnl Lists i11 triplicate. 
31 ,, Synopsis of Latitudes, Longitudes, and Azimuths in  triplicate. 

252 ,, IIorizontal Angles 
76 ,, Vertical ,, 

112 ,, Villages, AlphaLetical List in duplicate. 
I 



113. The total cost of the party up to 30th 
Cost of Survey. 

September amounts to Rs. 56,331-7-11. 

114. The Surveyor and his Assista~~t havc devoted much time andattention to  the training 
and instruction of newly appointed Sub-Assistants and 

Tmining of ucw Sob-Assistonto. 
Native Sorveyors. Captain Depree takes mnch interest 

in this importaut part of his duty, and has lately prepared papers on the method he adopts, in 
imparting initiatory instruction to noviccs on the delineation of ground, the method of testing, 
and the use of the planc table. 

115. The Surveyor reports in highly commendatory terms of bis Assistant Mr. Girdlestone, 

and the Government have been pleased to promote this deserving OWcer, on my recommenda- 
tion, to 1st Grade Assista~lt in the Senior Department from 1st August last. I regret to add that  
failing health necessitated his leaving India on medical certificate for 20 months, from the 23rd 
, I~olne ~~~~~~~~~t ~ ~ ~ i f i ~ ~ t i ~ ~  September.* With thc view of giving this Assistant 

NO. 6304, doted 10th oc tobc~  1867. widcr csperiencc and the advantage of differcut modes 
of c o n ~ l a c t i ~ ~ g  Survcy opcrations under various managements, he mas transferred to No. 1 
Topographicnl Party, Gwalior ant1 Central India Survcy, but  uufi)rtunatcly mas not able to join 
the pnrty. The conduct and services of the Civil Assistant aud Sub-Assistants have been 

favorably rnc~ltioned. 

116. The triangulation in advance of the detail survey amounts to 6,000 square miles, 
providing amply for all the plane tabling liltely to be 

Futuro Opcrntions. exccuted during the next two seasons; d l  hands will 

therefore be employed on topographical details in portions of Sirgoojah, towards the north- 
western side of the Chotn-Nagpore Division. 

117. All this tract is  extremely mild, difiicult for snrvey, and sparsely populated, and the 
Surveyor will find full employment in training new hands, testing plane tabling, and providing 

for the wants of his detail parties. 

119. The resignation of Mr.  C. LOW, Sub-Assistant of the 3rd Grade, mas accepted 

from the 11 th May 1867. 

119. The details, extrncted from the Surveyor's Report, evince the zealand assiduity ~ t h  

+ vide oenernl order N ~ .  597.1, doted 31at 
wbl~I1 211 his duties are carried out. Captain Depree 

October 1967. having completed 12 years' qualifying service on 

tile 20th October 1866 was promoted to the 1s t  Grade from tllnt date to fill an existing vacancy 
iu the Departmeut.t 

. No. 5 T O P O G R A P I I I C I ~ L  PARTY. 

1 T L ~ ~  oTcrntions of this part,y csteudcd during the season untlcr rcvicw over portions 

Pcrson~lrl. of the NaCivc States of Renrah 

raptnil, \\'. 0. ah~rmp.  I?xrr~~tirc ~ f f i c w  in rbnr~e.  (south of Sonne ILiver) and firy- 
~ , i ~ , , t ~ ~ , , ~ ~ t  11. 1'. I ~ ~ # I C I ( , I I ,  11. I%., O f l i - i . t t i ~ ~  (I i~to .  here, I'miil:~h, and Nngode. ~h~ 
I.itmltcnant \V. 1". 1::~algI~)'. .\.iii*tnl~t SurTejOr. 
311. It, ,\. 1b.11. ('id A l ~ i 4 1 n t .  2n.l nlrulr. party left rcccss qllaricrs (&fus- 
E. S. I>. ,ilkinroo, 21151 C;~..~clc Snb-r\rii~tsnt. 
. , H :  3rcl ditto. soori?) undcr Captain RIllrrny on 
A .  n, tI,n!\-ar<l, dii to. the 20111 0ctol)cr 1866, \ ~ ] l ~  
I . .  T. E\ In.. 4;; (titto. 
1'. I). 1ts,lt~, , ditto. pcrintcnded tho field opcrntions, 
E .\. \V~;nri<lit, .. tlitLu. 
X s t i v r  S t l r r - c ~ ~ l a  lire. unt.il his l~calth Ilaring failed 
: (:. C., Milit.irj Drpnrt~nent, No. 3?R 01 1867. hc obt,aitlcd Iledicnl lcsve to 

E ~ ~ r o p c  for 20 mollths, from 25th 
.\Inl.,.h 1SG7f ,  and lic qllittcil ],is post on preparatory Ic:lvr 011 t l ~ c  1st hfarrll 1867. 



121. The season having so far advanced, it  was then uot practicable to bring down another 
Executive Officer from a distancc \vithout detriment to 

Clinngc in tho Execotivo Ollicer. 
other surveys, and consequently thc Military Assistant, 

Lieutenant Uadgley, nras placcd in temporary charge, to complete the field work for the s l ~ o r t  
remaining time of the season and to conduct tlic party l~aclt to recess quarters. Captain 

Murray left the ficld a t  a most critical time, but t l ~ i s  was u~~avoidal~le,  as his hcalth, which hncl 
becn failing for some time past, prevcntcd his taking any active sharc in the field duties. 

122. The plan.of operations for thc season, as originally intended, may be briefly described 
ns follows :-The complction of the whole unsurvcyed 

Pion of Opcrntion. 
portion of Rcwa11, sooth of thc Soanc Iiivcr, compri~ing 

an area of about 2,300 square milcs; large scale surveys of the f o ~ t s  aud town of Rc\\.ah, 
~Iylicre, Nagode, and Ponnah; estension of the  triangulation west\vards up to thc Rlendian 
of SO0 in  Bundellrund, aud completion of triangulation in the southern portions of Rewah. 

123. This programme was mcll dcsigncd, and fc~lly relied on by Captain Murray prior to 

his departure, but  hc depcndcd ou his subordinates all pcrforming a very large arca, by 
directing them to remain in this part of tlic Remah District to  a very late period of the season, 
rnithout ever visiting the spot himsclf, and without calculating on the stoppages of the work 
by discase or othcr local causcs, and consequently the completion of the morlc could only he 
partially carricd out, owing to the very nnl~calthy and d~fficolt nature of the tract for detail 
survey, and the prostration of the several meml~ers of thc party from junglc fever. Mr. Bell, 
2nd Grade Civil Assistant, a most excellent and promising Assistant, I much rcgrct to report, 
fell a victim to this discase during the season. H e  was attacked on the 20th of April, and 
being carried into AIyhere, dicd thcrc on the night of the 4th May 1SG7. The loss of hie 
services was a great misfortune to the eutirc Department. Some of the otlier Sub-Assistante 
also suffered a good deal and lcft the field iucapacitatcd. 

124. Soon after the Remali Survey mas instituted, I obtained the sanction of Government 
for extending the opcralions by degrees into the Buudelkuud States for the express purpose of 
employing this party on fairly healtliy grouud in the earlier and later months of the season, 
when i t  is notorious tha t  the country south of the Soanc cannot he occopicd without great 
danger to health. It is therefore much to be regretted tha t  Captaiu Morray should have made 
such arrangements which endccl in disaster, without any corresponding advantages. I n  the 
Narrative Rcport which this Officer submitted prior to his dcparturc, he speaks very confidently 
of the entire area bcing got  througl~, wl~erens in reality, so much remnius as i t  is feared can- 
not bc accomplished cvcn during the current season. This wide discrepancy in expected results 
arises from Captain Rfurmy having remained a t  too grcat  a distance from tllc scene of action, 
and from his failing to npprcciatc the real naturc and cxtent of tho task to be pcrformc;l by 
otl~ers, and I~cing unnl~lc to parlicipate in i t  hinlself throughout the bcnson. 

126. Licuten:~nt Uadgley, Assistant Sorve!.or, mas entrusted with t l p  Irisognlnbion. H e  
Amount of work c o m p l c t d  covered nu arca of 1,474 square miles south of the Soane 
Triangulatiou. River, mitli 4.7 secondary and 186 minor secondary triangles 

fixing the positions of 117 points. Obscr\rations werc taken a t  20 stalions, and GS hcigl~ts  wele 
trigonornctric:~lly dctcrmi~ied. Tlle avcmge triangular error in 4,7 soco~~dary tria~iglrs e n s  5.34 
seconds and t,l~c aver:cgc liucnr cliscrcpa~icy of common sides was 3.69 inches per milc. Some 
ground \\.as also rccon~ioitred, aud statious selcctcd in Pnunali and Adjygurb, and barometrical 
~Lservntious wcre tnkcn : ~ t  23 stations. 

126. The g r o n ~ ~ t l  for final survey nfas of an cxtrcmcly difficult nature, very nnhcalthy, in 

Plane Tnhling. 
parls low and s\vampy, and covcrcd with mnli forcsts. The 
total area con~plctcd OII tlic 1 inch scale is 1,400 square mile, 

only, and is comprisctl in Sliect No. 89 of thc Atlas. This topography mas most urgently callcd 



for by the Qeological Survey; the f a i l ~ ~ r e  to complete what was cut out for the wrvey is there- 
fore the more unfortunate. The following Tabular Statement gives the area surveyed by each 
Plane Tabler, and the average number of times the Plaue Table was sct up per squarc mile :- 

127. I n  addition to the above, large scale 8 inch=l mile surveys have beeu completed of 
thecities aud suburbs of Rewah, Panuah, Kalinger, Nagode, and R'Iyhere, and 47 miles of check 
routes have been run. T l ~ e  several portions of groilud allotted to each Surveyor wcrc detached 
over a large area \pith the object OF squaring up work, which could not bc completed during 
previous seasons. 

128. The party marched back to Allahabad, and from thcnce returned to recess quarters 
a t  Mnssoorie by the end of Rlay, when Lieutenant Dadgley, on the 

Heceea duties. 
1st June, made over charge to Lieutenant It. V. Riddell, 1st Grade 

Assistant Surveyor, who had been conducting the operations of No. 1 Topographical Party, 
Gwalior and Central India Survey, and IVIIO at  that period had just brought his party to the 
same recess station. 

m 
~ n m e  or Sunoyors. 

Nr. R. A. Dell ... ... 
,, E. S. P, Atkinson . . .  

... ,, Hnmer ... 
,, Howard ... ... 
,, Evnns .. ... ... 

... ,, Wainright ... 
NATIVE SUIIVEYOIIE. 

Nabbi Bukah ... ... 
Prem Raj .. ... ... 
Ahdurnbim ... ... 

General Average ... 

129. The amonnt of work completed during the recess is as follows :- 

Avernge Auml,cr 
o l  Plsae 'rol~le 
Slut iul~r .  

7.6 

4.9 

7.7 

4.1 

4.4 

7.5 

6.5 

6.5 

6.5 ---- 
6.1 

Arc& Swe).cd. 

116.8 

202.2 

1326 

159.8 

379.3 

30'2 

106.0 

95.0 

97.4 

...... 

COIPUTATIONS.-47 1st Class Secondary and 185 2nd Class Secondary Triangles. 
34' Deductions (double) of Latitudes, Longitudes, and Azimuths. 
68 ditto of IIeights. 

,, 28 ditto ditto from barometric observatious. 
2 Computations of Ray traces. 

Alphabetical Lists of Latitudes, Longitudes, and Azimuths of Slations. 
Ditto ditto ditto of Villages. 
73 pages in duplicate of Horizontal and Vertical Angles. 

-- 

nau~ouo.  

Died on 4th May 18G7. 

Left the field sick. 

Grouud dilficult ; covered with broken hills, 
forat, grm,  nnd shrubs. 

MAPPINQ.-6 Fair Sheets, complete and 2 in part, scale 1 mile=l inch, for transmis- 
sion to England. 

4 Exaggerated Shcets complete and 3 in part for reduction by Photo- 
graphy to 4 inch scale, nud multiplication by Photozincagmphy. 

31 Degrce Charts of Triangulation with data, scale 1 milc=l inch. 
6 ditto ditto ditto partially drawn. 



1.30. The cost of this survcy for thc season cnding 30th 
Cost for the Senooo. 

September 18G7, amounts to Rs.  51,395. 

r 131. Dusiug my late tour of inspection, I visited t l e  Oficc of this party on several occasions 
during the months of Scptember and Octohcr last, and had 

Iospcction by Survejor General. 
various opportunities of observing its iutcrnal economy. The 

administration of Captaiu Murray and the manner in which hc quittcd his post without per- 
sonally delivering over chargc of the accounts and Govcrnment property to his successor or to 
any European Officer caused, I regret to  say, very considerable inconvenience, and I have 
had extreme trouble in balancing the accounts and settling things in proper order. Lieutenant 
Riddell assumed charge, therefore, undcr considerable disadvantages, aud a good deal of arrears of 
mappiug existed which could not eutircly be brought up during one rcccss. Fair exertions 
are now being made, and I trust as the Military Assistant becomes more efficicnt, there 
will be no difficulty in reudering each season's work as i t  is due, in  future. 

132. The out-turu of such a party and a t  such a cost cannot be considered satisfactory. 
What  has been brought up, appears to be mcll done, but there is much morc remaining to be 
doue than there ought to bc, considering the small area effected. I mas also sorry to find a bad 
tone of discipline amongst some of thc junior Sub-Assistants, which I had occasion to anim- 
advert on, aud I trust that the steps taken to instil proper views and principles ,into the minds of 
the subordinates, will have due effect. Lieuteuant Riddell has taken the field, and I hope is duly 
impressed with the importance of duty before Iiim ; he is in  no may responsible for the field 

prior to his joining the party, but only for the results of the recess work. 

133. I n  consequence of the dcath of Mr.  Civil Assistant Bell, Mr. A. Chamarett, 
3rd Grade Civil Assistant from No. 2 Central Provinces Sumey, 

Appintmel~ts  and trnnsfers. 
has been posted to thie survey, to supply the vacancy. 

Mr. E. S .  P. Atkinson, Sub-Assistant, 1st  Grade, has becn removed to No. 7 Topographical 
Party. Mr. C. T. Evans, Sub-Assistant, 4th Grade, having tendered his resignation for 
the purpose of entcring the Collcge a t  Roorkce, has becn a!lomcd oue year's leave of absence 

without pay. Mr. P. Kitchen from the Rajpootaua Survey has been transferred to this 
party in the room of Mr. Atkiuson, and Mr. H. T. Kitchen Was appointed a 4th Grade Sub- 
Assistant, and attached to the Rcmah Survey from 1st  November 1867, vice C. T. Evans. 

134. During the season of 1867-G8 uom commenced, the entire strength of the party will 
hc employed up to the middle of December in the Buudelkund States, North of Latitude 2s0 
and betmeen the Meridians of 80' and 81' East Lougitude, both in the exteusioi~ of the Tri- 
angulation in advance as well aa in the Topographical details to  the extent of as much as can be 
accomplisl~cd up to that date, after which every available hand, including the Executive Officer 
and his nlilitary Assistaut, will move down south of the Soade River to complete, if possible, the 
remaining unsurveyed portious of the Rewah State from the parallel of 24'' southwards. This 
work will continue to abont the cnd of March, after which i t  is not safc to remaiu iu the jungles 
and highly mnlarious tract of countries in that  direction. The sev Assistants will then 
return to retake up their Plaue Table Sections in the Buitdela States, and so it is hoped a full 
season's work may be obtained without sacrificing the health of the party. The TrianEudation - 
will be further extcuded westward into Buudelliuud by Lieutenaut Badgley after his return from 

Plane Tabling in Rewah. 

135. The 1':xecutive Officer has been directed to exert his best energies to secure the 
completion of the unsurveyed portious of Rewah, and by his preseucc therc to encourage 
and support his s~tbordinatcs iu the difficult task bcfore them ; but  to effect this object, he is 
instructed not to permit the same mistake of remailling therc too latc in thc scasou as was 
made by his predecessor. 

136. I have rccoivcd from Captain Morray since his dcpnrture from this country au 
:11qlea1 *  g gain st t,he decision of thc Govcrnment as to his 

D ~ t c d  the 2ml July 1867. 
gmdiug in the reorgnuization scheme, as published in t h e  



Gazette of the 2nd Frhrunry 1867, made in accordance with the speci:ll recon~mendations 
suhm~tted in the Officiating Surveyor General's letter No. 1016, dated the 16th October 1866. 
After carefully considering all that, Captain Murray advances in favor of his assumed right 
of precedeucc or seniority over Captains Austen and Melville, as well as what is stated in 
Lieuteuant Colonel Walker's Report, aud the refutationsof Captain Murray's statements by the 
two former Officers to whom the memorial was referred, I am of opinion that  there is no necessity 

\vhate\.er to  alter the grading of the Officers o€ the Topographical Bmnch. The standing 
of the three Officers in questiou is identical; their services have been all excellent in their 
respective vocations in different branches of the Department, slid whilst Captains Austen 
and Melville were toiling in the higher altitudes of Rashmir, Ladak, and the Karra Korum 

Range under great privations and difficulties on lower salaries, Captain Murray fortunately 
enjoyed the charge of a Topographical Survey Party in the plains, aud consequently lays 
claim to priority of rank in the list of 3rd Grade Surveyors. IF a comparison must be made 
betnreeu the relative qualifications, attainments, and usefulness of the three Surveyors, the 
preference must be given in the order in which the Government have directcd the grading 
of the OBicers in question, and as I consider the case requires no further action on the part 
of the Government, I simply record i t  in this place. 

137. Further detail6 from the Executive Officer's Report are given in  the Appendix. 

No. 6 TOPOGRAPHICAL PARTY. 

1.79. I n  tbe Administrative Reports of season 1864-65 and 1865-66 of theTopographical 

Personnel. 
Survey Department, the employment of Captain 
Godwin Austen. Executive Officer, as Survcyor to 

Caphin H. Godwin Austen, Surveyor in chnrge. 
Lieutenant AI .  T. Sale, H. E.. Aaeistant Surveyor. the  Bhootan Mission and subsequently with the 
Mr. N .  T. Bellctty, 1st Grade Civil Amistnnt. 
.. R. 31. Atkinson, 1st Grade Sub-Aeaistant. 

Military Force under General Donsford, has been 
.. A. G. Wyntt, 3rd Grnde ditto. referred to on the completion of his report a t  
,. P. C. Ciilhooly, 4th Ornde ditto, and three Native 

SUI.YP).UN. Mussoorie where he refiorted on sick leave. H e  was 
also for a short time attached to the Office of the 

Great Trigonometrical Survey, Dehra Uoon, but in November 1866 was deputed to take 
up his own substantive appointment, the charge of the Topographical Survey of the 
Cossgah and Gnrrow Hills, and he consequently relieved Lieutenant R.  V. Riddell, who had . ~ 

officiated in charge of this pnrty since 23rd November 1864. 

189. The plan of operations for the season under review was to complete the unfin- 
ished portions of Cossyah territory between the lines of 

Plan of Operntion. 
Latitude If?;$ and Longitude $to, and to exleud the triangu- 

lation eatward of the meridian of 92'. 

110. A more difficult country for survey operations can scarcely exist in any part of India. 
I n  addition to the very rugged character of the ground, the view 

Co~~ntry under Survey described. 
a t  every commanding point is obstructed by almost impenetrable 

,jungle; the bill sides are precipitous and often inaccessible except a t  cert,ain points, and the low 
=round and valleys are unhealthy in the extreme. Stations cannot be fixed witllout jungle clear- 
in: to a largcextent, nor can the dctsil surveyor see a step in advance without the erection of 
sratinlding on the loftiest forest trees, while labor and carriage is exorbitant in  price and 
frequently cannot be procured a t  any price. 

111. Owing to tlicse difficulties, the progrese of the survey has been extremely slow and 
unsatisfactcry, and the cost far beyond thal which i t  is desirable 

Scalr o f  Survry reduced. 
shoultl he incurred for a preliminary topographical dclineation of 

vuch 3 country. On my return from Europe laet season, my first at tent~on was given 
to  the progress and cost of this Topographical Party, and with reference to the remarks 



made by my locrm teneas, Lieutenant Colonel Walker, in  paragraph 44 of his last prinred 
Report (page 39), suggesting a redaction of the scale of this survey from 1 inch to 4 inch 
to the mile, Captain Godwin Austen was directed to report witllout delay on the nature 
of the ground in advance, the difficulties he experienced iu the conduct of survey oper- 
ations, and the cost of tho work. My own experience in thc low hills below Cherra 

Poonjce and 1;nowledge of the co~ultry, gained while conducting the survey of Jynteah 
in 1836 to 184(0, also cnabled me to judgc of the difficulties which would he exrerieuced 
by this party as the work extended meslward aud eastward of Cherra Poonjee, into the Garrow 
and Xaga countryrespcctively. 011 receipt of Captaiu Godwin Austen's Report, no time was lost 
in directing a reduction of the scale from 1 to 3 inch to the mile for all the difficult, jungly, and 
thinly populated portions, and he was further directed only to finish up on the large scale such 
tracts as were open and easy of access, necessary to complete the maps immediately in the 
vicinity of Cherra Poonjee and Shillong or Yeodo. I consider the reduced scale ample for all 
practical purposes in such a country. 

142. Theground on which the plane tablers had to bc employed was detached and spread 
over a large area in consequence of gaps in the sections of Detail Area completed. 
previous seasons, owing to fever having prostrated the detail 

surveyors and their camps, before completion of entire sections or bloclis of work. Nearly all 

.On inch=l mile, square miles. these gaps or blanks were taken up and resurveys were 
,, 4 inch=l mile, 249 ,, - made of several pai%ially completed and unexa- 

~o tn l  1,287 ,, miued portions of ground. The total out-turn of final - 
survey thus completed amounts to 1,287 square miles;" 

the area surveyed by each Assistant, and the  average number of Plane Table Stations per 
square mile, are as follow :- 

Captain Godwin Austen ... 
Lieutenant M. T. Sale ... 
Mr. H. hf. Atkinson ... 

,, Wyatt ... ... 
.. Ogle ... ... ... 
, ,  Gilhooly ... 

NATIVE SURVEYORB. 
Nasirudin ... ... 
Deliludin ... ... ... 

General Average ... ... 

Incapacitated from further field duty owing 
to an nccident. 

Ground extremely difficult and covered with 
deuae forest, and lyiug in detached portion8 
over n large nrea. 

Trisngslntion. 143. The triangulation completed in advance is situated 
chiefly to the east of'tllc Meridian of 92", and embraces an area of 

1,570 square miles. The number of stations observed a t  mere 68,t giving 252 triangle6 

t 16 Stations ohncrved nt hg capt. andwin duakn. by which the positions of 43  points were 
54 Ditto ditto by Blr. Belletty. determiued, or nearly one point for every 10  

s q u ~ r c  miles of ground. 

144. l 'he total cost of these operations for the season ending 30th September is 

Coat o l  Surver. Rs. 69,066, the contingencies for carriage by mems of coolies 
only (cvery one of whom cost Rs. 10  per mensem each to 

carry 30 seers weight only), being excessive. 



115. The entire progress for the season, though small, contrasts favoral)ly with that  of 
previous years, and speaks favorably of the energy brought to 

Opinion on the Senson's propcss. 
bear by Captain Godwiu Austcn on'the operations of this party. 

Captaiu Aosten's experience in mountainous countries, and his taleut in drawing, as well as 
energy in all he undertakes, render him a valuable Officer for tlie particillar survey on which he 
is engaged, and I have every expectation of a new turn in the tide of prosperity on this survey 
from the results of his first season of independent charge. 

1486. With thc reduction of thc scale of detail survey, i t  is expectcd that much more 
favorable results will be obtaincd during the current season; but the difficultics under which this 
survey labors are perfectly exceptional, and i t  would be uufair to  compare tllc out-turn or cost 
with those of other Topographical Parties which are working in more favorable localities. 

147. The Surveyor has lately made a representation of the difficultics he is now expe- 
riencing in obtaining transport labor, except a t  eerorbitaut rates, and not even then in 
sufficieut and the unwillingness of the Local Authorities to afford him any aid. As his 
letter contains questions of vital impoitancc relating to the future cost a ~ r d  progress of the 
Cossyah and Garrow Hills Survey, the subject has been separately submitted for the special 
orders of the Government of Bengal, with the view of determining the best course to pursue 
under such circumstances. 

Recess Work. 
148. During the recess, the following maps and compo- 

tations mere completed :- 

Fair Maps' Sheets ''I 15) lG) l7 and 1 inch scale, for transmission to England. 
part of 12 a11d 13 . . . . 

Exaggerated Rlaps, Sheets 15 and I 6 For reduction to f inch by Photography, 
Scale 1 mile = 1 inch . . . . . i and reproduction by Photozincogmphy. 

3 Fair  Tracings for the Civil authorities on 1 inch and 4 inch scales. 

'1 Chart of Triangulation, scale 4 miles = 1 inch. 

Computations-Triangles : 9 Principal, 112 Secondary, 188 Minor Secondary. 

Heights of principrl Stations, 6. 

Latitodes, Longitudes and Azimuths : Principal, 6; Secondary, 37 ; Minor Secondary 
128. 

149. The state of thc e5ciency of the party, for the peculiar country and climate in 
which they are engrngcd, has given me considerable anxiety, 

Chngeu in Personnel. 
and several changcs have been effected in order to accelerate 

progress, and to obtain good hill-skctcl~crs. Mr. H. M. Atkinson, Sub-Assistant, 1st grade, 
whose topography mas pronounced ioaccorate and had to 1)e redone, was permitted to 
resign his appointment from the 5th August 1867. blr. Bobanau, Sub-Assistant from the 
Chota Nagpore Division, mas transferred iu his place. Two probationary Sub-Assistants, 
Messrs. Stratford and Dornn, who were kept under training for some months in this Ofice and 
had madc eatisf:~ctory progress in the delineation of grouud aud use of the plane table, have 
Leeu appointed, and two experienced Native Surveyors have bccn trausferred from the 
Pegu Survcy. 

150. Extracts from the Surveyor's Report, and a very iutcresting paper descriptive of the 
country, and its inhabitants to the West of Cherm Poo~~jee,  are given in the Appcudix. 

151. Captain Godwiu Austcn, undcr ordcrs fromt hc Bcngal Oovcrnmeut, wns dircctcd to 

of t,,o Hills makc a rough reco~ll~oissance of the Garrow Hills, which appear 
Defcrml. ncvcr yct  to have bccn pcnctratcd thoroughly by any Euro- 
pean, but was unable to undertal;~ this duty a t  the ~uost  Lhvorsl)lc timc of thc year, and \vhcn 
the Assistout Sopcriutcudeut,, Licutcuaut Willi:tmso~~, could mauage to accompany him, owing 



to bis presence being absolutely n e c e s s q  with his detail parties for the systematic prosecution 
of the opcrations, which hitherto have not progrcssed under other management so weU M could 
be desired. He attempted to penetrate the Garrow country towards the close of the field 
season, but was prostrated with junglc fever together with all his Native establishment,and any 
exploration in this direction must be deferred until the ensuing season and the Assistant 
Superintendent is able to make the necessary political arrangements, which require delicate 
treatment. 

152. Doring the Field season now commenced, the detail parties will be employed in 

Plnl~  of h t u r c  Opcrntions. 
t.he ground immediately east of Shillong and around Jowye 
Poonjee; along portions of the low hills skirting the southern 

boundary of Gowhatty on the north face of thc Cossyah IIills, and along the south face, al~ove 
the District of Cachar and part of Jynteah in Splhet. The triangulation mill be extended 
eastward into the new district of tbe Naga Hills. The mention of the Military Assistant 
Lieutenant M. T. Sale, n. E., is favorable and very promising. This officer, although unable to 
take any active share in field duties during the early part of the season, in  consequence of an 
accident which injured his leg severely, rendered efficient aid in  camp, in computations, projection 
of plane tables, kc., and afterwards executed some good topography. 

153. Mr. Belletty, Civil Assistant, to whom the triangulation in advance was entrusted, 
was also disabled for six wcelcs by an accident to his wrist. This Civil Assistant has recently 
received promotiou to the 1st Grade, and Captain Austen states that, he hopes, the Assistant 
will now push on the triangulation with greater zeal and rapidity with the reduction of scale, 
which ncccssitates fewer points. I share in this expectation with the Executive Officer and 
have intimated the same for the Assistant Surveyor's future guidance. 

No. 7 TOPOGRAPHICAL PARTY. 

Personnel. 

Lieutennnt Gcn. Stmhnn, R. E., Executive Officcr in chorgc. 
154. The field of operations for this 

, Holdich, R. E., Asistnnt Survcgor. party is situated to the West of the Meridian 
Mr. J .  F. Rnlirss, Civil Assistnnt, 3rd Grade. 
,, R. Tndd, Sub-Assistant., 3rd Omde. of 7G0 East Longitude, and South of the  
,, C. Tnpscll, ditto ditto. 
,, J. 13. Huqsey, ditto 4th pndc.  

parallel of 30° North Latitude, and includes 
., F. Kitchen,'ditto ditto. the greater portion of the Native States in  
,, C. Kirk, (litto ditto. 
,, W. Stotcsbury, ditto ditto. the Rajpootana Agency. 

and two Native Surveyors. 

155. During the season now reported on, the triangulation was extended north and 

Trinllgulntion. 
south of that  executed during the previous years. Northwards 
between Latitudes 27O-45' and 2g0-15', and southwards 

between Latitudes 26O-10' and 26O-50'; both portions being flanked on the east and west 

by the Rahoon and Gurhagurh Series of the Great Trigonometrical Survey. The total area 

1,590 sqsnrc lliiler trinngllntcd 
covered with points for future detail operations is 4~,080* 

by L i e u t e n : ~ ~ ~ r  Gro. Strnhnn. square miles. Obscrvntio~ls were talcen a t  67 stations from 
2,490 sqonrc n~i lcs  Ily Mr. Bnncss. 

n,liich thc positions of 403 poiuts mere trigonometrically 
determined, giving an average of 1 point to cvery 9.5 square miles of ground, and the heights 
of 154 stat,ions were obtained. 

156. The plane tabling or final fiurvey completed embraces an area of 3,657 square miles, 
extcuding over portions of thc Native States of Shekamatee, 

Topogrnpllicd dctnils or final survey. 
Jcypoor, and Jodbpoor, in Atlas Sheets Nos. 32 and 33. The 



area delineated by each Surveyor on the 1 inch scale, and the average number of Plane Table 
Stations in every square mile, are given in the following Table :- 

I 
Lieutenant Boldich, I. A. ... I 640 / 3-1 / Groiind open and MY. 

Mr. Todd ... ... ... 405 6'8 

,, TOpe~ll .,. . 1 345 I 3.4 1 
,, Hwep ... ... 376 2.7 Check traverses were run over a76 miles, 

nndevery planoTnbler's work was exnmined 
,, Kitchen ... ... I 645 1 2.3 1 in addition, in tlre field. 

.. Stotesbury ... ... 502 The field season extended over seven monthe, 
vh., from October to May. 

Kirk ... ... .. ... 
Kalka Pershad, Native Surveyor ... 

General Avernge per Square Mile ... 

157. I n  some of the Native States the Surveyors were threatened, and work obstructed 
for a time; but  on a representation made to the Governor General's Agent for Rajpootana 
(Colonel Eden) immediate measures were adopted to overcome these difficulties, and Major 
Beynon, the Political Agent a t  Jeypoor, also most cordially and readily afforded aid to the 
Surveyors. 

168. The party returned to recess quarters a t  Mussoorie and 
Reeess duties. 

completed the following Maps and Computations :- 

9 Standard Maps, scale 1 mile = 1 inch, for transmission to England. 
for reduction by photography to $ inch scale 

ditto ditto and multiplication by photozincography. 
- . .  

3 Ditto ditto partially completed ditto. 
2 Charts of Triangulation, scale 4 miles = 1 inch. 
1 Ditto ditto ditto for General Report Volume. 
2 Index Charts, scale 8 miles = 1 inch, to illustrate Reports. 
Computa t ions .4  Principal, 107 Secondary, and 477 Minor Secondary Triangles. 

168 Deductions of Latitudes, Longitudes, aud Azimuths. 
227 Ditto of Heights. 
252 Pages of Angle Books in duplicate. 

159. A complete General Report Volume for transmission to the Home Governmelit has 
been lodged in this Office together with duplicate computations. 

160. The total cost of this survey for the season ending 30th September 1867 amounts 
to Rs. 47,409-8. Extracts from the Survcyor's Report and 

Cost of Survey. a description of the SamLur Salt Lake by Lieutenant Holdich, 
x. E., Amisbut  Surveyor, are given in the Appendix. 

161. The party was inspected by myfielf, and the Office visited on several occasions during - 
the recess. I found i t  in admirable order in every respect ; 

lospction by Surveyor acned. the whole of the work well brought up and no arrears of any 
kind; the one inch maps have heen drawn in a superior style in strict conformity wit11 t,he 
new requirements for r e j ~ r o d ~ c l i o n  as well as rc(ltrcliol~ by photography and transfer to zinc, and 
have proved most ~r~ccessful. T ~ I C  uut-turn of arcs is exceediugly s:ltisfactory, and I have rnllch 
plemure in testifying to the very creditn1)lc manner in which Lic~ltcuant Geo. StrahaU, R. E., in 
chnrgc of this party, has pcrformcd all his duties. T much regret that tlie failiog health of this 



talented officer has deprived the Department of his services for a time. His application for 20 
months' leave to visit Europe on medical certificate was sanctioned by Government Ordcrs margin- 

H~~~ ~~~t ~ , , t i f i ~ , , t i ~ ~  N ~ .  106, ally cited, and he left India on the 9th November last. Lieu- 
dntcd 11th Noven~ler 1667. tenant A. E .  Downing, s. c., the Scnior Assistant Surveyor in 
the Department, or transferred from theVizagapatam Agcncy and Central Provinces Survey, \va8 

I)ept, ~~~i~~~~~~~ N,,, nppointed to officiate during Lieutenant Strahan's absencc. 
dnted the 16th Oetobcr 1867. and took charge a t  Delhi on the 26th October 1867. 

162. Lieutenant Holdich, n. E., Assistant Surveyor attached to the Rajpootana Survey, 
rendered good aid both in thc field and recess. His services have bccn transferred tcmpo- 
rarily for employmeut with the Survey Party attached to the Abyssinian Field Force under 
special orders from the Home Department, and he has proceeded to Bombay to embark from 
that  port, having been struck off the streugth of the Rajpootsna Party from the 6th 
October 1867. 

163. The Silrveyor makes special mention of the very satisfactory manner in which 
Ifr .  J. F. Baness, Civil Assistant, conducted the triangulation entrusted to him, and of the 
ability and zeal generally displayed by him in the performance of all his duties. Mr. Baness is a 
very officer, and the report made in the 7th para. (page 3) of the Executive Oficelcs 
extract in the Appendix, is most creditable to the Assistant. Messrs. Todd and Kitchen are 
also favorably mentioned, and the plane tabling of the former specially approved. 

164. For the field season now commenced of 1867-68, full arrangements have been 
agreed on between the Surveyor and myself, and the whole pro. 

Future Operations. gramme discusscd as detailed in the Appcndis, and which I have 
instructed the new Executive Officer scrupulously to follow. The detail parties will bc em- 
ployed in completing the portion of tlie Bhikaneer State situated east of the Meridian of 
75" aud the northern portion of Shckamatee; also some ground south of Jeypoor and . - 
in the vicinity of the city of Tonk. The tr ia~~gulat ion will be carried through the State of 
Toni< and extended mcstwards iuto Bhikaneer and Jodhpoor by both the Exccutive Officer m d  
his head Assistant, so as to secure ample points well in advance of the Topography whicll is pro- 
ceeding a t  a rapid rate, owing to the easy character of the ground as well as to the efficiency of 
the party which has enjoyed special advantages in an administrative point of view. 

165. The following changes in the personnel of this party have taken place :- 

Mr. E. P. S. Atkinson, Sub-Assistaut, 2nd Grade, joined from the Rewah Survey on 
the 12th September 1867. 

blr. Ilussey, Sub-Assistant, 4th Gmde, resigned his appointment on the 30th Novem- 
ber last, and applied for a gratoity aCtcr five years' service, in consequeuce 
severe bodily infirmity contracted from exposure in t l ~ o  performance of his duties 
during the minter in the Cossyah Hills. 

Mr. F. Kitchen, 43th Grade Sub-Assistant, mas transferred to the Rewali Survey from 
the 4th October 1SG7, vice Atkinsou. 

Mr. W. McNair was appointed a 4th Grade Sub-Assistant and posted to this party 
from 1st Septcrnber 1867, vace Hussey resigued. 

TIIE P E G U  SURVEY. 

1GG.  I n  thc Officiating Surveyor Gencral's last printed Report 011 the ndministratiou of the 
Topographical Surveys, in tlie Bengal P~.esidency, pnm- 

Cnpbi~r IV. H. ~ d g c o m c .  n. 6.. Supdt. 
nrr, xr,l,t ,,,,,,,., ;,, n..iatnlltSo cyor. gra1)h 63, tile completiou of all the Geld work of this 
,, IInn~vt.t., Sllh-A~sisbnt. 
., CIIII,~"'. ,, 

est.m. Dep:utrnental To1~ogral~hical Survey or Military 
nnd 2 Nativc Surveyure. reconnoissance on a small scale, was reported. m e  

Assistal~t Surveyor, Mr. Montgomeric, after discharging 



the  Native Establishment a t  Rangoon and disposing of all Government Instrnments and 
Ordnance Stores, accompanied by two Native Surveyors, whose services wore needed for the 
oomplctio~l of some maps of townships on the one inch scale, embarked for Captain Edgcome's 
Head Quarters a t  Madras and joined on the 28th December 1866. 

167. The remainder of the establishment was then employed in completing the final records 
of the survey, viz.,  General Map Sheet 3, on the scale of 4 miles = 1 inch, embracing an area 
of 9,553 square miles in Pegu, and 2,500 in Martaban, being the last of the series of the Pegu 
Division, which was finished and forwarded to this Office for publication by the end of March 
1867, and has since been transferred to stone, and is a t  present under revision, considerable 
alterations having been made in the proof returned to Madras for examination; the plans 
of townships on the scales OF 1 inch and 4 inch to the mile, according to the size of township, 
iu  sheets of uniform size ; Gazetteers of villages, lakes, rivers, &c., and tabular statements 
of statistics for publication with the townsh~p maps in Atlases of districts, together with the 
examination and revision of proofs. 

168. The total out-turn of work completed and remaining to be done is as follows :- 

Completed. 

1. Fair Sheet 3, of the Pegn Division, British Burrnab, scale 4 miles=l inch. 
2. 49 To\vnship Maps, scale 4 inch to the  mile, and redrawing of a few others. 

Thirty-three of thcse have been lithographed, and 100 copies of each printed. 
3. Gazetteers of 66 Townships in Province Pegu completed. 

Remaining for comnpletion. 

2 Township Maps. 
3 3  Ditto for Lithography. 
19 Gazetteers of Townships in the Districts of Rangoon and Bassein. 

Closing of accounts and final disposal of records, &c. 

169. On the 31st June 1867, Mr. Assistant Surveyor MontgomerieJs services mere 
dispensed with, as no further work remained for him. Having served for 1 5  years, his claim 
for a pension was submitted, with my recommendations for the orders of Government 
in letter No. 1468, dated the 26th October 1867. The Superintendent reports very favorably 
on Lhe assistance reudered by Mr. Montgomerie both in field and recess duties. 

170. Mr. Sub-Assistant Cooper being no longer required in this party, and having been 
recommended by Captain Edgcome, was, on the 1s t  December, transferred to No. 3 Topographi- 
cal Party, and appointed a 4th Grade Sub-Assistant in the Topographical Survey Department 

Rarnlrnnin. to fill an existing vacancy. The two Native Surveyors marginally named 
Gorr.cl~nndm. were $so rcported as efficient, trustworthy and hard working field Assist- 

ants, and from the 19th June wcre transferred to No. G Topograpl~ical Party, Cossyah and 
Garrow Hills Survey, where, it is hoped, thcir experience in Pegu may be turned to good 
nccouut. 

171. AIr. Snh-Assistant Barnctt is thc only Assistant now with Captain Edgcomc, and his 
servircs \rill bc retoiucd to complctc the trifling amount of work which remains, and to assist 
iu es:lrnining Prcss proofs of Maps and Gazetteers. A report has been called for on 
M r .  Bnrnctt's qualifications, niltl slloold i t  I)e desirable, he will be transferred to a Topographical 
Party after cornplctio~l of thc duties on w l ~ i c l ~  IIC is now cngagcd. The rest of t,hc old cstab- 
lishmrnt hnvc heen discharged from differcnt dates, and some recommcnclcd for the usual 
cr :~tui ly ,  



Edgcon~c reports that by March next, all trifling arrears connected with the 
172. Capt 

cornplcted and the township plans pol~lished ; his best efforts are being 
pep Survey very desirable end, and I sl~nl l  have great satisfaction in reporting the 
made to secure ve r~~ment .  Captain Edgconie'a services have been most raluablt~ in winding 
circumstance t 

survcy. 
up this probrat 

 vision has been made for the cost of any portiou of the P c g ~  EstaLlisl~mer~t 
?xt, o: thc end of the finaucial year. 

beyond Mar 

11. L. THUILLIER, Colonel, 
Surreyor General fl I~rdtn. 

S U I ~ V E Y O R  GENL.'S OFFICE, 1 
Calcutta, the 2nd Jonrrnry 1868. 1 
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APPENDIX 

E X T R A C T S  F R O M  T H E  N A R R A T I V E  R E P O R T S  

OF TIlE 

EXECUTIVE OFFICERS I N  CHARGE OF THE 

TOPOGRAPHICAL SURVEY PARTIES. 



A N N U A L  P R O G R E S S  R E P O R T ,  PIIO1'OC;R.lI'I-I1(' BtLhX('H S U R V E k O H  GR- 

NERAL'S  O F F I C E ,  F R O M  IST D R C E I I B E R  19GG TO 3 0 ~ t r  N O V E M B E R  1967. 

Dnted 1st nrcraber 1867. 

To 

TIIE  SURTTEYOR G E N E R A L  OF INDIA, 

S I ~ ,  

I have the  honor to rormard for your information a Ta1)ulated Statement shewing the  
and nature of thc worL ~)crformcd by thc Photoaraphic Branch of your Office during the 

past year extending from 1st Dcce~nber 19GG to 30th Novenlbcr 1867. 

2. TIle origin and progress of this Establishment has heen described fully in  former adminis- 
trativc lteports to  Government, and the essentially experimental 

Introductory. chaloc~tcr of tlie opcmtions and small sanctioned Establishment have 
becn prominently remarked on. 

3. U p  to beginning of last r)ecen~l)cr (ISGC,) there were only two Serjeant Photogmphers, 
\\.it11 a very small s t a r  of nntives cmployed; but  Lieut. J. Water- 

Agency cmployed. h o ~ ~ s c  who had bccn appointed to the Survey Department in Jo ly  
IYGG, and who I ~ a d  becn licpt untlrr training in the different process of multiplying maps by 
Photo-zincogmphy, kc.  a t  the Ofice of tlie Superintcntlcnt Great Trigonomctricnl Survey a t  
Delira Doon, joincd yonr Hcnd Qu:~rtcrs, Calcl~tta, and took charge on the 10 th  December. 

4. Lietit. Watcrhousc rontinncd in t~linrgc fnr nearly four months or up to the 23rd March, 
ant1 his attention scc~ns to Iiavc llccn cl~ictly directed to pcrfect,ing 

Lieut.Wntcrhousc in  chargc. 
the ~ ~ O C C S S  of Silver print in^ mld obtaining hard Carbon print 

Only a very few succcssfi~l t,l.ansfcrs mere nlatle to Stone or Zinc, :u~tl t l~ese rcrlr~ired a considc~" Mr. 
n ~ n o ~ u i t  or re-toncliing, rl(,:lninp, kc. T l ~ o  a n l o ~ ~ ~ l t ,  is s11cn.n in the st:ltcn~crlt of \\.orli pcrf&'&~hic 
during Licut. IV:~lcrhor~se's ineu~iil)cnry. 

5. I n  Rfarch Licut. W:~terhousc's l~cal th llaving coml)letcly failed, he was ordered t 
ant1 oltni~~c.tl m(>tlic:~l Ic:~vc: for six months, \\.hich h:~s st11 

Chnngr or Snprrintcndrnt. 
been t~x(c11tl~~tl to 12 mont,lls, 1 \\.:IS tlirectctl to rclievc I ~ i r  

Cnptnin 11clvilJrSplnr~~ in yonr IIr:~cl Rnnrtcrs ant1 tot)l; chsrgc! of tho Photnxra chnrgc. 
on his tlt~p:wturc. 

6. At this pcriod i t  appcarcd to"mc> that  t l ~ c  jircnt dt~sidcr:ltnm of thc Dep,,,,;n, 
pcrl'et-t, :IS f:ir as possil~lc, t.hc t,r:r~~srcrinz \],a. I'l~oto 

Hcquirrmrnt of the Dcpilrt. .-I, S C .  0. 
mcnt. to  Slonr or Zinc, for r;ipitl rt~l~rotlurtion, or r n ~ ~ l t i ~ l ; " ~  

n1rt.t l11c c-onstnnt nntl cvcr i ~ ~ ~ - r c : ~ s i n ~  dcn~: l t~~ ls  [or 
! R ~ C S ~  S I I ~ V P ~ S .  1 ac~ordingIy clidt~:r~-ot~rcd to 1)usIi for\v:~rd Phott1-liL11o$~to11e 

zinrojirnpliy so as to supcrxctlc t l ~ c  rnore tctlio~ . .... 
Plloto Dmncl'Rcpnrt. 

rttsscs or siI\w- 11rinti11g :u~tI Iinrd Carbon r ..'. 
Stone 

Statement attac~l~c(l will shcm \vlint. II:I.; 1)crn ( l o ~ ~ c ,  :~n( l  \\.ill, 1 trust,, ~,rc( ..< 
your Ollicc II:IS ~ ~ n t l e r  nly ~ n ~ i t ~ r i ~ ~ t c ~ i ~ I t ~ ~ ~ t ~ c  111:ctIc good progress and yic;t~, I .... l ~ o r  Li thr  - ,  
co~~sidcrcd salislbctory boll1 by jourbelf and Governn ie~~t ,  



7 .  Since 1st April 23 tr:~~~.sfers to Zinc : I I ~  5O to stolle I ~ i ~ v e  bee11 S I I C ~ O S S ~ U I I Y  1>1:1dc; a fair 

Oiit-torn of vork under 
nombcr of impressions have becn obtained from most of these trans- 

Cnptnin Melville's superin- ihrs, while olhers owing to the  rant of suitable &ncy still await 
h~ndencc. tritlin g corrections and zidditions, bcf'orc impressions can be taken. 

8. Some of the latter tmnsfcrs on Zinc, of Revenue and Topogmphieal Survey maps, im- 

 lit^ ofphoto, zincoand pressions of which 1:ave bcen laid before you, will, I think, bear 
Lithogruphs. fjvorable comparison with h;und Lithography. 

9. The formulae used in the ordnance Office, S o u t l ~ a m ~ ~ t o n ,  have had to be considerably rnodi- 

climatic inaucnco on ,.he- lied to suit the hot damp and variable clim:~te of Calcutta, and, 
mrculs. we have had many difficulties to encounter and overcome during the 
hot and rainy seasons. For  a fortnight the temperature during worlcing hours in  my Ofice 
stood a t  112' Faht . ;  a temperature wbich has a very unfavorable influence on the chcmicals 
used in the different processes. During the height of the monsoon again, the extreme humidity 
of the atmosphere seriously retarded work. 

10. Great delay mas occasioned a t  first on account of the difficulty of training native printers, 

Zinc-Printing. to print from Zinc, all thcir former experience was in printing 

from stone, and there is a great diff'ere~~ce in the two processes. 1 am 
happy now to  be able to report that  two or three nat,ives have bcen succcssf~~lly trained to print 
from Zinc but  they still need experience and have to be constantly watchetl, Others are under 
training. During the hot wheather Zinc printing becomes exceedingly difficult as the platcbs ge t  
so heated tha t  the ink runs and smudges. M y  attention has bccn given to the preparat:on of 
cooling solutions to keep down the temperature of the plates and I hope to overcome this difficulty. 

11. The Photo-Carbon Transfers to stone and Zinc when made from suitable originals, are 

Mcnsllres to srcllro equal to Litlr~~grnplric TransTers ;~ntl rcndcr just as many imprcs- 
good i~nd suitnblo origiuul sions, but Ilitherto grcat dilEcnlty I1:ls brcn experienced in obt:linil~g 
rnilys lur Photo-Zincogrnphy. manuscript originals \\,hie11 come up to the rccluirements of Photo- 
Lithogr;~phy and Zincography. Rules, I~owcvcr, have now becn fr:uned and circulated with your 
l)rp;ut~nentalOrtle.s Nos. 100, 110, and 111 for thc guidance of Survey Executives in  thc prep+ 
r;rtion of original maps. 

12. There will always be a oertain amount of "silver ~ r i n t i n g "  rerluired, as there must 

necessarily be maps and sn1,jccts unsoitetl to the C:lrbon transfer pro- S h c r  Printing. 
cess. I have much satisfaction therefore in ~.cporting tha t  by the  

'lSe of new formulac, I have reduced the cost of this process by a t  least 40 per cent., a t  the same 
,e obtaining better results. 

An  apprcnticc class has bccn established and I have scvcral young natives under instruc- 

- i9 ion  br in. tion, some of whom cvincc considerable aptitrrdc and give fair pramise 
' tmincd :ljicnCY. of proving useKl~l, shoold therefore an increase of the existing estab- 

be sanctioued, tmincd :~gcncy will bc a t  hand for immediate cmployrnent. 

.: work passing through the Photographic Branch has incrcased enormously of I:rte, 

in tllc dc- and as the establisl~ment and its c:lpabilitics are now beginning to be 
~ b u  l'hulogru- bctter understood, the demands made on i t  are very numcroos, daily 

incrc:~qing and altogcthcr so disproportioncd to the means and oppli- 
omrnand, lhat  the cluestion of' additional establishment, and space and nloney 1Lr 
quirts irnmcdiatc considcr:~tion. 

eady sol)mitlcd n det:rilc~l schcme Tor your approval, and the ordcrs of Oover~l- 

s ~ m e n t  nr~mt, 1i)r 811 in( ' rc ;~s~d cst,al)lisllmcnt likely to meet the wants of tbe 
Dvl~artmrnt. : I I I ~  1 Iiopc it, may he SOOII s:~n~:lio~led, as the nercssil,y 

hnls:l~l I~ , . ( -~~I I I ( . .  111~),1 t i I ~ I ~ . I I (  II:II~!., : I I I I ~  \ V I L I I ~ I I I (  11, ilrlxlill.s I I I I I S ~  : I ( . C I I I I ~ I I ~ B ~ ~ .  



A larger alnoullt of eont,ingeut Inoncy i ~ l ~ t l  Inore sl);~ee for I I I ~ I I ~ ~ J ~ ~ : L ~ ~ ~ I I  U I I ~  storing of' negatives, 

cl~emicals, apparatus, &e. are e~lually necessary. TVitl~out these i t  is hopeless to attempt to work 
t l ~ i s  branch sati,$xtorily or to expect i t  to meet the espertnlions of Goverr~mcnt and the pub- 
lic ; or to yield results comrncnsurate to the espcl~diture. \Y it11 the il~crc:~sc I 11:~ve aslced for in 

I':st;rblisl~rncnt and Contingent money, the actnal rcturn in maps ~nnltiplictl to any extent, will, 
I 11;tve no hesitation in saying, prove :r great saving to Governmc~~t ,  so tha t  even on economicd 
grounds, not to provide what is now absolutely necessary, is only to pay a t  exceedingly high 
rates for a very small or minimum outturn of work. 

16. The two Sapper Se~:jcaots traincd to Zincography promised long ago, by the Right  

zinc prinkrs from E , , ~ .  HonJl)le t l ~ c  SecreL:lry of St:~tc, 1i;lve not yet arrived ; but I am daily 
Innd. exl'ecting Cl~e~n  now, ant1 their assistance trill materiallj- 11elp towards 
ovcrcorning the arrears in printing wl~icll are now fast accumulating. 

17. I l~ave  much pleasure to report most favorably of the members of the existing establish- 

Conduct of Estnblishn~ent. 
n~en t .  Se~:jennt i\I:~clcenzie in chargc of t l ~ i s  Branch for the produc- 
tion of negative plales, aud 31r. Crossley in charge of the Silver 

anti Carbon Printing Branch, have Lot11 reuderctl me eficient aid, they are zealous, willing and 
p:tinstaIting assistants, and I beg to ]>rill= tllem to your favorable notice; amongst the native 

Subordinates Ituhimoodin and Tuff:~zul are well deserving of commendation, they have both made 
good progrcss in acquir ing a kno~\rledge of their duties. 

18. Considerable damage was done to t l ~ c  glass-l~ousc nnrl the quarters occupied by the Photo- 
Branch by the storm \\,hie11 passed over C n l c u t t ~  on the night  of the  

D a m n ~ c  and dolay caused 1st. Novemllcr 1867, partial temporary repairs have been carried out, by the cyclone. 
but even in effecting this worl; 11:~s been considerably retarded, and i t  

mould be a waste of money to make further per~nancnt  repairs or additions bcfore i t  is decided 
ml~cther the Photo. Officc will remain ~ I I  i l s  prcscnt quartcrs. 

IS. T l ~ e  present accommodation for this Branch is not only unsoitable, but  so limited tha t  it 

I~~crrnsc and better nrcom- is hardly possil~le to fi nd space for keeping the chemicals and nega- 
modntion absolutcly ncces- tives we llavc no\\, ; somc of the apparatus wc now possess and which 
nary. could \\,it11 advn~lt :~gc be employed, c:~nnot be used for want of space, 
while the constant tcmporary provisions mndc only retard our progress : ~ o d  carlsc a \v;~ste of money. 
Wi th  the various increased apparatus and uppli:~nces wl~ich are now bcing scnt out to us from 
England, and whicl~ i t  is vcry desir:~ble should be  worked on arrival without delay; we shall 
certainly need nearly twice the accommodation a t  present provided. 

20. L:~stly I s h o ~ ~ l d  bring to your notice t,he great assi~t :~nce I 11:lve rcccivctl from Mr. 
1~:1wrcncc i ~ u d  Mr. N ~ V C I I  in i~~trot lucing ant1 l~nsliing rorwartl Zinr printing in t,lie Lit,hographic 
I'ress I)cpart,~nc!nt. 

I 11:lrc tlrc I~onor to be, 

Sir, 

Stone 
8 .... 

Stone 
2 I . .... 



Tabit1 7r S / ~ I / C ~ I ~ C H / ,  .~JIrtt?i,tg IAC ~ i n f i o . ~  ~ ~ I I J  o t i / / t i r~ t  o f  10014 i l l  /he Photographic Rrawci, 
S i ~ r i * ~ y o ~  General's Ofice, from 1.d Dccettihcr, lYGO, lo 30th Novernbr 1867.  
- - -. . . - .- - - - - - . -. - -- 

Mnps Photogrnphcd. REMARKS. 

Topogma]~hicnl Jfopr 1 111th = 1 drile. 

Gmalior Topgl. Survey No. 1 Party. 

Hydrabad Topgl Survey . . . .. . . . . 
.. . Stone 

Chota-Nngporc ,, 

Rnjpootnna ,, 

- 

No' of 
1'1:1tcs. 

No. of 
C:a~.l,on 
Pri~lts. 

Reprints. 

No.  of 
Silver 

Prints. 

Transfers 
to Stone 
or Zinc. 



Maps Photograpllcd. 

- 

Vill:~gr I'1:1n S ~ ) ~ ( ~ ~ I I I C I I S  (Oodh R. S.) 
Ground PI:ln of' T c ~ n l ~ l c  .... 
Carhou S1)ccimcns .... 
1'1a11 O F  htwjid .... 
11tl:ls sl~ects Lr. 1)cng:tl 4 Scale .... 
' l l c ~ ~ ~ o ~ r : ~ ~ ~ l i i r : I I  D~.awin~*  .... 
?v1:1p of' Ki~irgis  St(!l~p~ts .... 

I )o. 1)o. & S r : ~ l c  .... 
.... ' l ' ~ ~ I ~ ~ ~ r : ~ l ~ l i  R(111te X l a p  4 S~sale 

Carried over, ... 
Reuea7ce Surucy 11faps. -- 

mippcral~ and Noacally, 
Oumoh, 

.... ,$inghboom, 

.... Central Provinces, 
Village Plans Ilahraitch, Sylhet, kc.... 

.... Do. Do. & scale 
M. ~ s .  3 & 4 Purguunah Seetnpoor, .... 

,, ,.... RI. C. 6, Palarnow .... >,I. Cj. 1, 2, & 3, Bahmitch, 
.... Norsingl~poor, 
.... Iloshnng.al~ad, 

oodl l  Rev. Survey (Co:npilation Sheet) 
.... Ranlpoor daghcer, 
.... P L ~ ~ I I I I I I ; I ~ ~  Bazl~oor, 
.... ~ f .  C. 8. Iihurrucltdeah, 
.... Ds. 9. Do. 
.... no. Do. :scale 
.... Do. 5 & 8 Pa1:unow Lol i :~rdu~gn ,  

District IJ:lr.:trcel)augh, 186s to 1863, 
Kollistan, l i i~ r r :~c l~ee  .... 

.... L \ ~ r l a ~ n d o \ v ~ ~  11. Cs. 1, 2 ,  % 3, 
C'liLt:lyo~~q 1)istrict .... 

.... nistyiet 1losIiangabnd 
Do. Saaur .... 

.... Map of 13ritish Sikhim(Da jeelin;: 

.... Boulldary of the Damin-i-Koh 

... Total Revenue, 

Plans of Cllics an8 Ciulto~unenLe. 

Plan of Siprce .... 
,, C a ~ n ~ b e l l ~ ~ o a r  .... 
,, R.:l\\,ul Pindec .... 
,, Jeypore .... 

Seel;abuldee 16  inches, ,. .... 
.... II do. G inches, 

do. wit11 ~ o g p o r e  6 incl~cs, .. .... 
Lahore .... 
>loray .... 

,, N:~gpore .... 
,, Chunar .... 

S n ~ ~ f r o r  Cit,y : ~ n d  Cantonments .... 
Lahore and ~I(.:III Rlccr 1 scale .... 
Total, Plans, Citics nod Cantol~ments,I 

.... 
9: I :::ll: 12 S ~ o m  .... 

.... 6 . . . . .  

.... 6 Stone 
2 1 2  I ..... 

1 3  2 
196 19  1 s t i i e  

0 
.... 2 .... 1 For Lithr 

"I 

JIi.scr~l/oneon.c. 
-- 

YGO 

. . . . . . . .  

. . . . . . . .  
4 
2 

10  
4 

1 8  
8 

19  
4 
7 
7 
2 
6 
9 
9 
2 

23 
S 

20 
21 
33 

7 
19  
26 

2 

269 
-- 

8 
7 

1 2  
8 

1 4  

1 ' 8  

32 
4. 
44 
4 

10 
8 - 

127 

1044 

189 
60 
45 

8 
5 2 
.... 
3 4  

8 
5 1 
36 
54 
.... 
.... 
.... 
.... 
.... 
.... 
.... 
32 

18.1. 
.... 

119 
.... 

24.5 
.... 
.... 

1115 
-- 

520 

.... 

.... 

.... 

.... 
7 

.... 

.... 

.... 

.... 

.... 
7 

2 1  
9 

.... 
9 
9 
8 

25 
.... 
.... 
25 
.... 

9 
3 0 
3 1  
4 ----- 

192 

2 plates. 
2 Plates. 

2 Plates. 

stone 
l3 
28) 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 

.... 
Stone 
St,one 
Stone 

.... 
Stone 
Stone 

Stone 
.... 
.... 

Stone 
.... 

Stone 
.... 

Zinc 
Stone 

Zinc 5 
Stone 9 I l4 
- 

.... 

.... 

.... 

.... 

.... 

.... 
34 

4' 
.... 
.... 
.... 

6 - 

Reprints. 
Do. 

Not printed. 

5 Plates. 

I 
8 
8 

1 8  
31  
17 

10  

.... 

.... 
6 

11 

Stone 
Stone 
St,one 
Zinc 
Zinc 

Stone 

.... 

.... 
Stone 
Stone 
Stone 

.... ( .... -- 



Tabular 8 t a t e 1 ~ e n b ( C o ~ r t i u u e d . )  

Maps Photographed. 
No. of 
Silver 
Prints. 

No. of 
Carbon 
Prints. 

Carried over.. ,I 2 1 153 143 
6 

.... 
1 
6 

.... 
6 
4  

17 
12 
.... 

4 
8 
4 

20 
.... 
.... 

4 
22 
.... 
4 
4 
2 
2 
1 

Specimens of Blue Shading .... 
Upper Nubia and Abyssinia .... 
Colnpnss.Card .... 
Telegraph hiessnge .... 
Index to P1111,jaL Rfap .... 
l'opograpl~ical Items .... 

Do. Do. Rimtumbour .... 
P n ~ e s  of Report .... 
Village Plans 
N a ~ p o r e  Exhihition Medal .... 
Groontl Plan of Hiph Court, Calcutta.. 
Intles to lic\\.:~h Survey .... 

Do. Centr;~l Provinces .... 
Chart of Andnman Islands .... 
Do. Nicol)ar Islands .... 

l3nrmali ant1 Cambndia .... 
Table of Zyrnntic Diseases .... 
Ch:~rt  of Coast of Indin .... 
Portion of Remah Survey .... 
11. S. Sctlers .... 
Dia~r:rrn.;, Telegapli Department .... 
Grass Cultivation Port  Blair .... 
Dztail.5 ot' Rnrrnck Cots .... 
Scales of Lat. nntl Long. .... 
Telegraph Huts (Plan and Elevations) 
Picturcs of 71t mountain Battery ... 

.... Total mircllaneous 

dbstract of toork p e f u r ~ n e d  of the Photo. Branch S. G .  0. daring the year c o m ~ a e ~ ~ c i n g  

Transfers 
to Zinc 

or Stone. 

For Ordnance Dept. 

1st December 

REMARKS. 

.... 

.... 

.... 
Stone 

.... 

.... 
Stone 

.... 

.... 

.... 

.... 
Stone 
Stone 
Stone 
Stone 

.... 

.... 
Stone 
Stone 

.... 

.... 
Stone 
Stone 
Zinc 

Stone 

.... 

6 [size. 
Enlarged to douye 1 

i. 

For Litho. tracing 

To double scale. 

21 
1 
1 
1 
1 
2 
7 

. . . . . . . .  
2 
4  
2 
4 
4  
6 
4 
4 

11 
1 
4 
4 
1 
2 
1 

11 

131 
.... 
.... 

2 
0 
1 

.... 

.... 
12 
.... 
.... 
.... 
.... 

176 
22 
.... 
.... 

2 
.... 
.... 
.... 
.... 
.... 

1866 and e110ing 30fh A'o11e11rCer 1467. 

Description of Work. 

TopoKraphic:~l, .... 
RCV~II I IC,  
CiticskCantonmcnts 
hlisccllancous .... 

Total, ... 

~~~b~~ 
of 

360 
2 

127 
1 Y t i  

Total No. of Transfers. 

41 
14 
12 
17 --- 

Transfers to 

Zinc. 1 Stone. 

13 
5 
4  
1 

9,LJ 2703 1095 23 1 61 

-- 

of 
Silver 
Prints. 

101.4 
1115 

44 
527 

23 
9 
8 

16 

84 

of 

Prints. 

520 
I!J2 
113 
270 

ACove ortflnr~t d11rin.y Me periotl qf S~tperintendence of 

I Impressions 
from 

R ~ a r r n r s .  

I 

IGO 

i s 2  

Lteul. J \ \ ~ ; t l ~ r l ~ o . e . ~  
Ure~rnher  15(14 lo,! 

1457 

1973 

hlnrcb Id07 luclu. 
snc, . . 

"apt. A.  8. ~ r l r i l ' ~ ~  
* i l  18Gi. to Xu'. 

*clu,ira. ' .. 6070 

39 

0 t  

Tolsl,.. 1118 I 9k? 
a n ~  dl done t l~s rs .  

84.40 I 
1408 

0 

23 

2731) 1 111% 

184 

011 

Ll<,li~ile<l sl :ulc~n~nt a1 
nulnllrr of ~ m p r ~ % i n n l  
lrom rnrlt nlnl will bs 
lr~und ~n h e  orb of 
l l ~ r  I.nll~oyrnpl~ic bppnrt- 
men1 Ytrrvrynr tiencrsl'l 
Offie. Rs 'I1* Yr'nliDg 

------..---- 
8 4  

3 
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I am vcry n ~ u c l ~  afraid that \vithout a very strong rcpresentat~on frdul G o v e r n ~ n r ~ ~ t ,  O I I ~  

octail survcyom will not bc allowcd to go near this Fort. 

This will not howevcr bc required till thc season after this one now approaching, as the 
wl~olc p;vty will bc employcd in IJl~var during this ficld season. 

Mr. IIorst has donc vcry good work both in the field and in recess. His triangulation 
has comc out wcll, and hc has fixcd a large quantity of points in difficult ground. H e  has also 
been of grcat ~qsistnnce in the rcccss both in mapping and in computations, having taken much 
off rn:. hands in the absence of a M~l i ta ry  Assistant. 

Mr. Bolst did csccllent work in plane tabling ; his outturn is not large, but his work is 
first rate both in quality of drawing and in accuracy; he lost a month or so in instructing Mr.  
Cornelius : I cannot speak too highly of both his and Mr. Horsts' steadiness aud regularity during 
t l ~ c  rccess, and the good example they havc both set to the younger assistants. 

Lieut. Riddell according to Departmental Order No. 106, dated 26th April 1867, took over 
charge of thc Rcwah Party on its return from the Ficld, and I took charge of ,this party from 
the 1st Junc. 

I proposc to make the following arrangements for the operations during the approaching 
ficld season. The party will march straight to Ulwar and commence plane tabling, I hopc bcfore 
the 1st November. Having ascertained that  every body is satisfactorily at  work, I propose to 
visit Agra in order to fix points for the plan of the Cantonments and city, the orders for which 
I have just rcceived; after which I shall rcturn to Ulwar. A t  the close of the season I shall again 
visit Agra and leave Mr. Chill and two Native Surveyors to complete thc dctail of thc Iargc scale 
l'lan of Agra. I hope the whole of Ulwar will bc finished this ycar, and that the maps of Agra 
will bc rc:~dj for transmission to  Calcutta at  the end of the recess. 

I during the 
, 11~1inc ;I 

TrinniSlr 
rh. dl of RIr. Civil 

an the scale of 4 
' lYiry completed on the 1 

Seri'$ari hy the Settlement 
chc outer honndnr,v that 



EXTRACT FROM THE NARRATIVE REPORT O F  .J. JLULl-[ELIIS. ICJQ,LrIl{ R .  STJI{VETOR. 
IX CHARGE NO. 2, TOPOGRAPlIICAL PIU~TY, CENTBILL PHOT'ISCES St'R1'EP.- 
NO. 386, FOR T H E  SEASON 1866-67. 

The early completion of the Hydrab:rd Survey having been 1)ronght to t l ~ e  noiicc. of' the 
Officiating Surveyor General in  my narrative report No. 296, of the 1s t  November 1XG6, 
detailed instructions wcre received in July l X G G  regarding the employment of No. 2, 'Porn- 
graphical party in t l ~ c  Central Provinces upon the hilly conntry, comprised between thc 1)ar:1llcl~ 
of north Latitude 21'-30' and ?,:I0, and the meridians of 77' :~ntl 8:3'; extending from 13ritisl1 
Nimar on the west, to Odeyporc on the cast, comprising portions of the Districts or l I o s l i ~ n ~ : ~ -  
bad, Baitool, Chindwara, Seoni, RIandla, Banda.ra, and Relaspnr. 

Subscque~lt to the receipt of the above instructions the OBciatinp Surveyor 'Ge~~w~l  \,.:IS 

Mr. Smi l l~ ,  
' informed of thc arrangements proposed for complct,ing G O O O  aclu:trc inilrs ol' 

,, Forrel, the Triangulation autlrorised, but as some dificultv \\.:IS ant.icipatcc1 i l l  .. Scnnlrn, 
K. Sltrvrynr Pondnrno, giving fill1 employment to t,l~e whole port)., 1)cnding the d c t e r ~ n i n a t i o ~  01' 

,, R:tmcltnnder, 
,, Dnpnmo, a s l t f i ~ i ~ l l t  11uml)cr of points for l~nsini. the detail survey, the assist:~ntr 
,, Jn~~:~rdllnarso 

noted in the margin were recornmc~~dc~l  for employmcnt upon thl. Cr~.l~er:ll 
Itcport of the Hydrabad survey. 

I n  sanctioning w l ~ : ~ t  was proposed, thc OBciating Slnreyor Ccnl.r:ll drew Iny :~t.tellt.io~~ to 

thc ncccssit,y of complcting the Topographic:~l survey of 800 srlrl:u.cb milrs ot' \v l~ :~ t  rch~n;~in~:~I oc 

the survey of the Hoshangnbad District, :IS soon as points for I):~sin: the same co1ll11 be f t~r~~isI ierI ,  
ant1 a s  this in\,olvetI the employment of more assistants in t l ~ c  lical(l than was a t  first c-o~~te~nl)l:~t,- 
etl, Ramchander, Baparao, and Janardhan It:~o, were tvarned for c ~ n l ) l o ~ m c n t ~  u ~ ~ t l e r  ATr. Ci\.iI 
Assistant. Ncale. 

Prior to the close ot l a d  recess Rfr. Sub-Assistant Ogle w:w tr:ul\lLr~r~l to No. I; Tl,)lo- 
party and was allowed leave for a short time, to p r ( ' l ~ : ~ ~ o  for t l~t ,  ,io11r11c~~ 1 0  ('11(.,-1.1 

Poonjee, for which place he left Ellicl~porc on the 17th Octobcr. 

The r e l n a i l ~ i ~ ~ g  portion of the p~rt .y a~ per margin tool: l l ~ c  ticltl on t l ~ c  2!)tl1 Oct,~~l)cl. : ~ l , ~ (  
completed the followinfi extent of worlc s ! ~ ~ ~ . l l y  before the sel t i l lg  i l l  ,,I' 

IIPFCUTIVE Orr~rsns. the rainy season in June, viz : 
Mr. Civil Asst. KWIC, 
, , c ~ , ~ , , , ~ ~ ~ l t ,  G299 sqllarc miles of Princip:~l and Sccotldary l 'ri ,~~e~~Iat,ioll.  

hlr. Snb- Asrl. ('III.IIIIPII, , , nI:,i,,c 015 square miles of Tol>ogr:~pllical dctails. 
ii. SIITVC).OT nnmcl~~t~~il~r, 

,, H n l ~ t r ; ~ ~ ,  Thc extent of Trianp111 l l ; , ln rompIeted by myself and'Y" Sub-.-is-j-.- 
, Jnnnr<ll,at\ sll;,ik On,,lr, RRO, Cllenllell assist,etl by N ; I I  ; v , ,  "~l~-!.f,yor Sheilc Omar, enlb;? " 991.'. "'lo 

miles of the Cl~ i~~r l \v :~ra  :111il : 1 1 :  1111 districts, situated to 
Circat Arc stations of S:~ll);~ldi, Jagdhar, D i ~ a l ~ .  - 1 1 # , '  : ~ , i c l  Tek. lical survey, 

r during the That completed by Mr. Civil Asiiat:l~ll ?:#, , I f * ,  $11.. Sub-Assistant hlaille :I 

vcyor R:~mcliantler embmceci 1572 sqnarl' 11ril1,. 1st and 2nd class Triangle 
l\'cst of t l ~ c  Great Arc Stations of h'ilgul.11, Al:.~lipnr and Narwargurh. '11 of BIT. Civil 

on the scale of 4 
That completed IJV Mr. Civil Assistant Chomarett embraces 1778completed o,l 

2nd Class Triangles s i t ~ ~ n t c d  betwccn tllc Ilnri1:s ol' the Great Arc S e r i ~ ? ~ , , ~  settlement 
:~ntl Dhnr IU Baitoul, to 'Tck, nnd I\Io~l,ani In Hoshan~nbad.  the outer 1,oundary that 



Xl11  

E---'3 
Tllc b l l o \ \ , i ~ ~ ~  is t11e extent of ' l ' ~ ) l ) ~ g r a ~ > l ~ i ~ a l  details completed by cnch of t l ~ e  assista~lts 

empl~)yrd :-- 

Xlr. Civil ;issistant Iic:tlc . . .  . . .  . . .  73  Square Miles. 
Mr. Do. Clla~nsrett . . .  . . .  72 1 )  

Mr. S u l ~ - . \ s s i s ~ ; ~ ~ ~ t  C h e ~ ~ n e l l  . . . . .  ... 83 I ,  

31 r. I)o. Mainc . . .  . . . . . .  198 , 
S:~ti \ . r  Surveyor R:~~ncI~;under . . .  . . . . . .  38 J* 

Lh,. H;lp;cr;lo . . . . . . . . .  270 
Do. Ja~iardhan Rao . . . . . . . . .  181 J) 

The aver:lgc discrel):~~l~-y exllibitcd in apportioning the angular errors of thc Pr inc ip~l  

Triangles is 0.7s t'ur elell :u~gle of the Barangwari Heptagon, which has bcen used as the b:ais 
of the rest of the ' l ' r i a ~ ~ ~ i ~ l a t i o n  East of the principal sides of the great Arc Series. 

TIIC Sccuntl;~r,v T r i : ~ ~ ~ p ~ ~ l : ~ t i o n  hi~serl npon the lbove gives nn average crror of 0.30 fect 
per milc on 20 1. colnlnou sitl~.i,  or upon 

. . . . . . . . .  70 sitlcs, of 1st Class l'rianglcs 0.25 feet pcr milc. 
125 DO. 2nd Clnss Do. . . .  . . . . . . . . . . . .  0.33 feet dl). 

. . . . . . . . .  17 Do. 3rd Class by Mr. Chennell . . . . . .  

The 1st Cl:lss Triangles completcd by 
angular error of 2.34. That  completed by Mr. 
error of 2.45. 

I I l l le  follu~ving are the :lvcrage errors per mile of their common sides: 
Average error of 1st C l a s s ~ ' s  hy Mr. Neale . . .  . , .  

Do. 2nd Class Do. . . .  . . .  

Do. 3rd Class Do. . . .  . . .  . . .  

Do. 3rd Class I)y Mr. Maine . . .  . . .  . . .  
Average crror o r  1st ClassA's by Mr. Chamarett ... . . .  . . .  

Do. or 2nd & 3rd Class Do. . . .  . . .  ... 

The fullowing :Ire the avcrage diffcrences exhibited in . . 
Heights of Principrl and Secondary stations : I -  . . ?  - -- - '+ 

Average dithrcncc in dcdnct,ions of Principal 
Olficer . . 1.35 feel. 

Do. . . .  of Secondary do. . . .  ... do. 2.50 ,, 
Do. . .  1st Class s t a y 3  by . . .  . . .  1.70 ,, 
. , 2nd & 3rd Class , ... . . by do. . . .  1.72 ,, 
Do. . of 1st C l a s ~ "  

. . .  by Mr. Cllamarett . . .  2.40 ,, 
Do. of 2nd r .  

. . .  . . .  - ;lass by do. ... 1.82 ,, 
Shortly after - ,caclIing Mooltye in November last, and whilc the Ragmen in ad\,ancc \v\.crC 

learing tllc sum- its of hill stations, the Commissioner of the Ncrbodda Division the 
I trcc- ,t irnpcdcd tllc view to surrounding stations, p c n d i n ~  my obtaining the conscllt 

7 -  

tlIc rcrno,.al of st~cll trees as were wit!lin i.hr.ir re<;~,,,*t.vc boundaries; and as this 

- ,.ied ollt w o ~ ~ l d  lmve rendered i t  impossible 1 ; ~  In,. I . >  r ,mplcte the trinngt~l:llion 
to, I an1 indoced to bring the same to yonr no~i#,,b with x vicw to my bcing 

DwoLnce,l N":b the nIJashment of all claims for compensation tn I I I . ?  ncl,t1ty Comrnissiollcr of 
. .  .I.is the best j,,dgc of w l ~ : ~ t  is fair to  the people, and 10 Government,. 

- I r1g1n7 

1 of tllc llcccssit!. of this I beg to mention that thc first, ; \ l : ~ l ~ n z a r  \\,it,li whom 

year, althollg~l only 7.; rul)ces annually fix the vil\:~gc of Kontlcr 
loot tllc ratc of 12 b. a year for 20 years, for cac11 hIo\va trec that I had been 

there were 3.5 trees of aizea for \rrllich he demantled payment a t  this 
7s his claim mould have been equivalent to the rent of the entiro 

J .  M'el-rlno~~~~.~ 
lllbr leoo to! 
h 1807 anela. 

L. 8. ~ s ~ r i ~ b *  
I IW, lo #uV- 

d r a .  .. 

sr 
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village for a period of 99 ycars, or more than twice t11e anrouut allowed to meet compensation 
clailn; of the whole district. For tmo days during my detention ncar the station of Konder, 
I u j ~ d  every ar.yurnmt tha t  occurred to me to provc the unreusonable nature of this demand, 
noticing particularly the number of wild Mowa trees peculiar to this portion of the Jlooltye 
plateau, and the fact of these not having been taltcn into considcmtio~~ whcn the asse~smcnt for 
30 years was madc by Mr. Ramsay, hut the only reply reccivcd from ;\I:ilguz:u. was, that  he pos- 
sessed the right to demand what he considered to bc fair, and that  he \\,auld makc no abatement 
in his claim. 

Unfortunately before I reached the next station thc aborc had bcen circulated by the peo- 
ple, and on again opening the question of compensation I found that  there was, no hope of any 
abatement i n  the amount demanded pending a rcfcrencc to the civil arltl~oritics of the district. 

The anncsed extract from a letter received from the Comnlissioncr of tlre Nerl>udda Division will 
satisfy yo11 that he does not oh,jcct to coml>eusation money bciug  aid into the district treasury ; 
and as i t  is of the greatest importance to the progrcss of thc triangolation, I h r g  to espress a 
hope t h : ~ t  yo11 will kindly obtain the sanction of the Chief Cornlnissio~~er to my being rclieved 
of all enqniries relating to the amount of compcnsatio~~ to bc paid to IIalgozars, which can only 
be fairly dccidcd by the Civil officers of the district mit,ll mhose decisions ollly the people will be 
satisfied. 

The country through which the triangnlat~on has bee11 cx tv~~<lcd  E a t  of Cl~~c l la le  and 
Maisdai consists of an undulating plateau varyinc in hciqht fro111 2,000 to 2,700 feet above 
the level of the sea, and IS extensively cultivated and rnirly n ntcrcd, t l ~ c  T:lpti, TVarda, Bail, Purna 
and othcr streams having their source in the nraterql~cd east of Baitnol andhIooltye. Extensive 
fields of Sogarcane, TIThcat, Gram and Dhal, are cultivated upon the wl~olc of this tract, and the 
people are clamorous for a Revenue Survcy. 

The area of the portion of the Baitool, Mooltyc, and ac!joini~~~ platcaus is about l i O O  
square miles, a ~ l d  is fully fitted for a Revenue Survcy. 

I n  addition to tlie above, considerable portions of the rich li111,1 adjoining Shipfir, and 
RAnil"r, in t l ~ c  valley of the Towa, are eqr~:~lly fittetl for Rercnoe mcnsurcmcnl, but as the land 

adjoining the grcatcr portion of that untler c~tlti\~ation, is overrun w i t l ~  h i g l ~  grass 2nd heavy 
forest. I tliinli it moold be advisable to includc the \\.hole of the Towa valley in the area tha t  i~ 
to be topographically surveyed, selecting such por t io~~s  hereafter of the arcit iulder cultivation 
as may be considered fitted for Rerenue mcasurcmcnt. This if s:~nctioned will prcvent any 
hiatus in the map of Baitool, and will obviate the necessity of rcviaiting any portion of the 
unhealthy forest east of Shapur and Ranipur in \shicl~ tlie Gonds are located. 

The accompanying skcteh (marked A) will afford a clear idc:~ of the situation of the several 
portions of tlie Baitool District tha t  I consider fitted for Rcrcn~le  nicasnremc~lt. Tha t  west of 
Maisdai and south of Masode, marked with a mash of grecn, forms thc continuation of the 
liorthern and eastern portions of the Satpura range, and is broken into ridges varying in height 
from 1500 to 3500 feet, and is inhabited principally, if not entirely, by Gonds and Kork l~s  who 
cultivate Kodo, Rlcrgi and other hill grains. 

This portion of the Baitool District I have marlted as fitted for topoglvphical survey, 
and is the portion upon which I propose wit11 your permission to employ my yarty during the 
approaching field season. 

Two pcrambolators and a 7 inch Theodolite placed a t  the d~sposul of Mr.  Civil 
Assistant Ncnlc to ennblc him to survey the Forest Reserve of Rajabarari on the scale of 4 

~ I I C ~ I C ~  to t l ~ c  ~iiilc, :~nd  tcst the correctness of the Topogral,hieal del 1s completed on the 1 
inch scalc. As no scttlcmcnt IIO\PC\,CI. was madc of the R1:llpara 3: guzari I y  the Settlement 

Officer Mr. Ramsay, and somc diWculty was experienced in tracin thc outer hor~ndnry that 



was c.le:lrcd by thc .Issisl:~nt Conscrr;ltor, Mr. Nealc was unable to complete Ihc s~vvey  01' 111,- 
R:!jabnrari Rcservc. 

The corre~po~ldence rc1;lting to thc nbove having been suhrnitted for your perus:tl, 1 have 
only to add that  I intend to relieve Mr. Sob-Assistant Maine of all other work, and to elnploy 
t,im in surveying thc bonndarics of the forest reserves of Rnjabarari, Kotangi and Saulignr, and 
mill, if possible, filrnisl~ t h e  maps and areas of these Reserves before the close of next recess. 
A t  lxcseent the boundarics of these Reserves so far as they have been cleared are marked hy 
wooden posts, and pegs varying from 3 to 6 feet in height, but as the erection of masonry pillars 
has been authorized by the conservator of Forests concomitantly with progress of the survey, no 
delay is anticipated from the want of these in the first instance. Mr. Maine's particular atten- 

tion however will be dra\vn to the necessity of his seeing that  the whole of the pillars erected 
are connected with thc Stations cllosen for the survey of the interior and outer boundaries. 

The following arc the differences exhibited by the check line in thc Topographical work 
completed by the following assistants : 

Thc follo\viog is the cstcnt of work completed during !he recess : 
5 Gcncral 3Iaps No. 1, 2, 9, 4,, 5, 8c;lle 1 mile = I inch. 
5 Esaggcr:~ted ;\Iaps Nos. 1,  2, 3, 4*, 5, ditto. 
1 Triangulation chart w ~ t h  numerical d ; h ,  scaon 186G-67-scale .E miles = 1 in1 I t  

1 Preliminary sketch of tract triangulated sllewing arcn fitted for Itcvcuuc S L L ~ ~ L ~ ~ ,  :IIIC\ 
; ~ r c ; ~  littcd for Topographical snrvey. 

RIr. Civil Assistant Neale hills & - - 1 7 :  236 3.8 

11 Princil~:~l Trienglos. 
202 First C7I:t,~.< '~ r i :~ t~glc~s .  
7bY Scco~ld Claqs  litt to. 
182 .Third C1:lss tlilto. 
224"g'$~~ctions of Ilcights of Principal and Secondary stni ionc. 

24 L,,,luetions of Principal Latitlldcs, Longitudes and i l i i l ~ ~ t l t l ~ ~ .  
19 1.3 Dc,.nctions of Secondary Latitudes, Longitude ant1 Azirnutl~s. 

Chamarctt 

IIr .Sub-assistat~tCllc~r~lcl l  

,j Maine 

Nat,ivc Snrvcyor B;~pnrao 

> Ramchandcr 

Janardhan ltao 
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1 Titlc pagc. 
2 (;cncral Skeleton Plan, Scale 8 milts = 1 inch. 
:3 Introduction. 
4, Description of Principal Stations. 

Barangwari Heptagon. 
Principal Trianglcs. 

5 Computations 1s t  C l x s  Secondar,y Triangles. 
2nd Class . . . Do. . . . 

3rd Class ... Do. . . . 

6 Alxtract of Heights of Principal and Secondary stations. 
7 Synopsis of Latitudes, Longitndes and 14zimuths of Pr i~~(* i l )a l  and Sccl~ll- 

dary stations. 

S hllIhal~cticnl list of Latitudes and Longitude of Trigonomctrical Stations 
9 Alpl~al~ctical list of Latit~ldes and Longitudes of Towlls and villages. 

10  Abstract of Horizontal angles and approximate Azimuths. 

I n  reporting the approaching completion of the above, i t  affords me p e a t  pleasure l ~ r ~ n g -  
ing to your favooral~lc notice that  I am greatly indebted to Mr. C~vil-Ass~stant  Neale for 
thc al~lc in mhich tlie fair maps have been completed this season. He  has not only taken :I 

I ~ r ~ ~ ~ c i i p a l  part in their completion, I ~ u t  has afforded the necessary instruction to Mr.  Scanlan, 
115. whom Maps No. 3 and 5 and No. 1 Exaggerated, have been satisfactorily contoured. 

BIaps No. 4 and 5 Exaggerated, were completed by Mr. Civil Assistant Chamarc~tt who 
lias I~ccn transferred to No. 5 Topographical party, and who lcft Ellicl~pore on the 4th of the 
present month in progress to Myhere agreeably to instructions from Lieut. Riddell. 

I have much pleasure in bringing to your fa\~onmble notice that  Mr.  Chamarett complct- 
t.11 1778 sqaarc miles of 1st  and 2nd Class Triangulation during the past field season, and that, 
the results of I ~ i s  common sides, with a few exceptions are considerably within the limits allo\r,ed 
1;1r sucl~ work. I beg further to testify to his having scrved wit11 zeal and allility wl~ilc under 
IIIC, and to my I)eing in a great measure indebted to him for the retention of the Native Sur- 
veyors, \\rho a t  ouc time, o~ving  to tlie prostrating effects of jungle fever coutmctcd in the forest 
;~(! ioi l~i~~g the Pcmgnugn, expressed their intention to leave. One Native Surveyor dictl from t l ~ c  
eKccts of cxposure in thc forest, and a second while in a state of great prostration insisted upon 

I~cilr:, :~ l lo \ -~cd  to rctll. .~~ to his own country. The otl~ers, a l thougl~ only suffering sligl~tl!., \rere 
so sc.:~rl,~l ll~alt, considerable tact and judgment were required to induce thcnl to remain, and in 
c l r ( . ~  i l l 1 2  !Ilk t l ~ c  aid reotlered Ly Mr.  Chamarett was of the most matcrial servicr. 

\ i  I . I"rst Gmde S~ib-:~ssist;unt Smitli and Mr.  Second Grade Sub-assistant P;~rrcll l~nvc  
- I  I !  . , .~ lc>~~s ly  t l ~ r o ~ i g l ~ o r ~ t  t,hc recess. To the former I entrustcd the grentcr port,io~r of the (>OIII- 
I H I : . I ~ I ~ I I . . ,  : I I I ~  10 t.11~ 1:1l t ~ r  the \\r1101~ of t l ~ c  pr i~ i t ing  rcqniretl for tllc fair and Ezn=gcratctl 31:1~1r, 
Ch:trLs, ~'I:IIIS :in11 I I ~ ; I I ~ ~ I I ~ s ,  of t 1 1 ~  GcII(\~:II R~-11ort. 1311th 11:1vv gin311 ?rc:~t S:II i s I ~ ~ , ~ t i o ~ ~ .  



EXTRACT FROM TIIE I\' ~ R R ~ T T P E  nEPonr OF LIEUT COT,QXET, G F[ S ~ Y T O Y  I Y  
CHARGE: No 3. T O P O G R  \PHTC \L 1' iHTY. VI:UTII i L  l'ROTrIXCES .LND VIZIG.iP.IT IM 
AGENCY SLTRTTET, No. 121, FOIt THI3 SlC.iSOS 1,9liti-(i7. 

After closing thc recess duties, the P:~rty lcft Oot:~c.amnnd on thc 2 l s t  Nr~vrinl)i.r, and 
proceeding by ste:~mer up the roast, rc:~clnctl V i z i : l n : ~ ~ r : ~ n ~  \\.i~crc linal prep:lrations t i ~ r  t : ~ k i ~ ~ x  t l ~ e  
field were made. The strengtl~ OF the Party \v;w nearly t,llc same as the prcvio~ls rr:~snn, " * 

The breaking down of a stcamcr had c:uusetl some dvlay in re;~rhing Trizianng;.:\in, I\-!lc:.e 
considera1)le work 1111tl to be arlnnqt.tl. ,111 the L'l;~irc t;~l,ic; wd:c 

Reparation for taking bhe mountcd and projected. There was a great di l f ic~~lly about, ollr 
field. 

marching eclniptncnts. 'l'l~c Collector of the District had bccn 
applied to and evcry indncemcnt offered to ol)l.:~in c;~ttlc and coolies, but none \\.ere 
willing to take service wit11 us. l i r e  did not ol>t;~in a s i n ~ l e  m:ln or bulloclr, t l~rough the 
assistance of thc District a~itl~oritics, and. a t  I:~st nrcre colnl~cllctl to takc the ticlcl insuficicntly 
equipped. I obtained a linniicd nnml~er of bullocks 11y I~iritlg : I I I ~  1)urchasing, and 11ad pre- 
viously imported from thc Nortllern District of (2;11lj;11n (i0 bcarers, hut some survcyol.s 
marched without any pcrn1:lncnt carriage for their tttllts ;111d h:td to employ coolies from 
village to village. n n n ?C 9 n 

A]re-junction wit11 thc coast scrics is effected as s l ~ e \ ~ , ~ l  in tlle sltetch map. Two prinei- 

p:11 ;111gles have yet to be observed, brlt 
T~IANGULATION. the linal results will not be rnateri;llly 

Knp H. S. G. T. S .  C,P.&v.A.S.  Dir. ~ch:~l l j>d.  The values shewn in the mar- 
Lntitndc. 17°-5G'-52".82 17°-56'-52".*1,8 O",:+L 
Longitude. 82 -39 -37 .4,7 82 -339 -38 .78 1 ,331 gill may be taken as approximately 
Azimuth of Dhar. 3'2 -58 -50 . 2 32 -58 -25 . 7 28. 5 
Hcight. 5214.3 feet 6187.6 z6, G ~ t ,  cnrrtbct, and are quite satisfactory after 

Distanco Kapto Dhor 92672.0 fcct 920iG,B 4,R ui~c l~ec l~cd  operations est,ending over 

or 3 inchcs milc, S I I ~ I I  n distance, and a period of about 

eight Fears. The area gi\.en in t , l~e  
sketch map, as triaugulated in advance, is t'airly fillcd \\.itl~ scconclary points. When  necessary 

the uumber of points will be increased before the groiun(1 is civen over fox detail snrvey. The 
compntations are now being conipletcd and a chart -.:i!! I)c s~lhrn~++ecl a t  the close of this 
recess. 

The advanced J'~:ij;:g:~~:?tl;,;; >nt,ics occnl)ied mc d ~ ~ r i n g  11early :.:~11 January, and I t,hen 
/ ' l)roreedcd to thc detail sluvey ground: and reached Mr. Cl~etTs Detail Survey. 

camp on 30th J:~nuary. I observctl or: sever;~l stations and teste? 

work by $omputillg their posit,ions. I also pcrtallcd nr:lrly 6 ~;;iles throng11 his finished work 
and was s:~tisficd wit,ll \\.hat I ,saw, Mr. Chew's position of 

Mr. Chew. Baltan~andi whcrc I made a Tr:tgonomctricnl st,at,ion, was qoite 

rncurate. After a few days I enterrtl L i c ~ ~ t .  D.)w~li~~:'s 11 1.1rtl. TVe were for several (lays 

unable to And cach othcr. Ljcr~t,. Donrtring joined tny camp on St11 
Lt. Doming & Mr. Tremnnn. Pcbruary \rhen we fonnd tha t  several dnys previous we had botlr 

lleen hills almost n.ithin hail of each other. l'liis instancc shews how difficult 

i t  is t,o ltee,, systcnl of commi~nicatiot~ \vhilst employed in such country. W i t h  I i c n t .  

~ ) ~ , , ~ ~ ~ ~ i ~ ~ ~  1 n ~ ) s c r v e ~  011 several statio~ns and compated thcm improving his boards in that  respcct. hIr. 
~~rc, , rnl . l l l  w.ls instrllctetl to carry on sonic survcy rulrlcr el)ecial tlircctions. H e  evincrtl grc:~t, zc:d ant1 

llils cr)lnl)lcte(l a \,cry fair amount of mapping, 134 =q;"rc miles, w l ~ i c l ~  has been comp:ucd \\.it,ll 
~ i ~ ~ ~ t .  ~ . ,wi l i l lgJs  own work. Tllc con11):lrison shews fairly cl1uu~11 L J ~  :I I ,cgi~~nrr .  Tilts t,;ll~lc, is I I O ~  



complekll, and as 11is work is not sufficiently good to be pnssed as final, i t  will not bl: sent in this 
seasoll. The revision completion of portion will receive special sttention next season. h u t .  
~ ~ \ , ~ ~ i ~ ~  was instructed to continue more immediately to superintend Mr. Trewman and make n tra- 
verse in, and otllerwise test, Mr. Claudins' work whicl~ adjoined on the north. I joined Mr.  

Adams on the 14th February, Lieut. Downing remaining with me that  and the following day. 
O n  the 15th I made a march with Mr. Adams malting several Plane table stations on the 

road. This was through unsurve~ed country. O n  the 16 th  I went 
Mr. Adams. with Mr.  Adams on to Puri Rock station. This height was only 

accessible after erecting several series of ladders, and I had great difficulty i n  getting my 
Tlleodolik into position. Alr. Adams hall this point and a cleared hill tree in another part of 
his board lail down by 11im;elf. Aftcr observing 1 m a  able to compute t!~e position o r  thesc two 

points, with which AIr. Adams' stations accurately coincided; with these two additional points 
his board was well provided. W l ~ i l s t  on Pnri R x b ,  I was very ill and nevcr againduring this 
seasonwmI, for many da,ys a t  a t,lme, sufficiently free from pain to do much work. After 

computing the new points for Mr.  Adam;, I mnde a very long 
Mr. Harper. march to Mr. Harper's camp, which I reached on the 18th. I found 

Mr.  tIarper ill, and to all appearance quite unfit for duty. During my stay in his camp, he 
notwitllstanding the state of his health, went out from early morning till late i n  

the sfternooll. ~t first I mas too ill to attempt going with him myself. 011 thc 21st ant1 

2znd, I was able to observe on Los, an old, and Lanjora, a new, station, and cornputcd a few 
more points for the boards in use with Mr. Harper and Mr. Clandius. AIr. Harper's work was 

not sllficiently advanced (except a difficult portion in another partof his table) for examination, 
and I was too ill to have done mnch. On the 25tl1, I left Mr. Harper, and joined ~II.. C1:~u- 

dins' camp. I remained with Mr. Claudius till the 2nd &larch. I 
hIr. Clnudius. went out with him each day and we traversed right across his 

boards, from west to east. Thc boundary between Bustar, and Jeyphr runs north and s o ~ ~ t h  

just beyond Mr. Claudius' limit, and I gave him orders to lay down this boundary, tl1ong.11 out- 
side his line, thinking i t  WOIII~ be agood check with the adjoining board, under surrcy by Mr.  
Atkinson, into which I now proceeded. x x x Y " * Y X I rc*acl~ed Mr. 
Mr: Atkinson. Atkinsons' camp on 4th March. You are aware, that my ill health 

this, quite disnblsd me, and that, later in  the month, I retired from the ficld. Mr.  At- 

kinson mns unwell, hut a t  work. I had intended, after this, proceeding on my inspecting tour 

into Hidiatoola's, and Mr.  May's portions. W i t h  the latter 
Mr. May nnrl Hirliatolln. 

Surveyor. J had everv confidence that  all would go on \veil, '' '' ;Inu wltll ru Sidiatoola, Mr.. Atkinson was instructed 
I.irnt. Donning . . . 6:.9 
n. Atkinann . . . 2i!l 1 caref"ll~ inspect that. Nlti,re sumV1; and eaWy a traverse 
R .  TV. Cl~rw ... 372'. into his work, x 

X '-.-.. -7. Hnrprr . . . 3.P2.1 f Y 

J .  A.  XIny ... 21 k6 x Y 
E. Adnma .. . 356.6 X Y 

T. E. Clnr~cli~~s ... DRA.7 , * 
Y 

X 

W. F. I'rtti~~.rw . . .  11.1-o " The amorult "f detail 
Hidinlnoln . . . 186'; b' each 6Urvr)-or is given in the .ketch ma,", an(:. 

V'Y repeated in the margin, Total . . .  2316.7 for reca - 
The pertal sj-stem of cllcck basbeen O u t  alimitc(l extent, llllless qllite ill- 

Tl~r  PrrlnI system of eapacitatcxl ? penoonally un(1ertaking such duties (luring the 
rlirrk. latter portinn : th"i"ld se;uOn~ and I do not think it apl,licajl~e, 

un lc~s  carried nub after the cornplction of le dPtail 

'i'hc totnI :rrca surveyetl this sc:lson isTot " I laid out for ~l~~ 
extra laljor of : " the number of Plane table stations, per 

f;rnc.rnl rrrnnrkr on tbr 
reason's outturn. 

q u a r e  me' ' .- lch count% our field of survey, o~~~ greator 
than surveyor remailled Iongcr L I ~ ~ ~  lls,l;,l i l l  



the field, and after every effort, shewing a zeal most creditable, nearly evcry gru\7eynr rcturncd 
without completing t l ~ e  quantity allotted to him. 

* * Y X 

T l ~ e  reccss duties are backward, owing to the protracted stay in t,l~e Ficld of all the 
Party, except myself, who, as reported, and under medical certificate, retired to rcccss q ~ ~ a r t c r s  
immediately after close of the authorized date for closing Ficld work. Thc complc t io~~ of the 

maps will fully tax my strength; and the computations, now in good progress, have chiefly dcvolv- 
ed upon myself, assisted in great part only by new hands. The fair one-inc!~ m:lps have not 

been prqjcctcd on sheets strictly to size, Latitude 15' by 30' Longitude, an order hns just rcachcd 
me requiring them to be so, but i t  was too late for guidance this season. The Esa~gera tc t l  m:lps 
are, however, so arranged, and the instructions for the others to be so, will bc ;~ttcn(lc(l to in 
future. Owing to the surveyors not having completed up to allotted line this season, several of 
my n ~ : ~ p s  are not squared up to complete sections, and will be retained for~submiasio~l next j-car. 

With the exception of my own illness, there was perhaps lcss sickness (luring this Ficld 
season, than dnring :tny former one; evcn amongst the new hands, thcre was but comparativcly 
little. Mr. H:lrperJs coiistitution is very much enfeebled, and he is constantly more or Icss an 
in\valid. JIr. Claudills has s~lffered much since retiring from the field. I-Iidiatool:~, d ~ ~ r i n g  the field 

season, rcportel muc!~ illness in his camp ; he had fever himself, but not apparently of conse- 
quence. I n  one of his reports he stated that cvcry man in his camp had fevcr. His suhscq~~ent  

tlcath has bcen rrportcd to yon. The remainder of tho ol~lc:. surveyors have not suffcrcd much 
this season. OF the ncm hands, as is invari;lbly the case, I have to give an ac-count of frcqucnt 

l'cver. As above stated, there mas comparatively little sivliness out in thc Field, b r~ t  since return 
every onc 1 1 s  been :~tt:~ckcd. hIr. Pett,igrcw is now const;~nI.ly get t ing fever and Mr. 'l'rewman is 
thc same. At  first Ire mas seriously ill from frequent attacl;~ of junglc fever, and, ~ u l ) a c ~ ~ r ~ e n t l y ,  
11:~s been completc1,y laid up wit11 other ailments prevcuti~lg his attending Oflicc altogether. 
hIr. Wilson suffered Icast, but has resigned. The Apotl~ec;~ry, Mr. Da\vson, \\,:IS ill \\,it11 fever 
in my camp, and, suhscqucntly, had more serious attaclts, :III(I even now suffers still. 

S e r i o ~ ~ s  c!langej in the strength of my Party ret1111rl: to be nicntioned in l l~ i s  report, 
especially as they ~naterially interfere with my future plans and 

Cllnngcs in tho Party. 
progress. Tlie death of Native Surveyor Hidiatool;~ has bcen report- 

ed to you. I am now wit,liout any Native Surveyor. I am not inclined to make further 
at,tcmpts to recruit from that  class; such men as Abdul Rahamau, who diet1 in ISF3, and 
Hidialnola, now deceased, are not readily procurable, : I I I ~ ~  no other satisfactory c;~ntlidatcs 11:lvc 
Lccn milling to stay \wit11 this Party. Tlie emoluments o!fered to sob-surveyors are not h i g l ~  
cnough to induce other than natives to enlist. Lieut. L) )wning, and Civil Assisl:~nt Atkinson, 

have been transfcrred. This ~,etluction in my strength n~altcs i t  quite 
Trnnafers from the Pnrty. 

out of my power to undertnl~c the Saora Gap survcy this season. 
The Mxlras Government, as you know, has pressed for the completion of that  Lit, but it  is a duty 

I could not undertake without due preparation and snitable arrangements. hIy new Assistant 
Lieut. Saxton will not this season he prepared for any i ~ i d c ~ ~ c n d e n t  

Ncw hands. 
dutics. Rir. Pettigrew promises well as a field surveyor, and computer. * X Y Y 

Thc state of my Party, as detailed in the preceding two pams, bears grcat weight ill 
arranging my plans for the approaching scason. The rcquircmc~lts Fulr~rc I'lnl~s. 
of my Party a t  present are men capable of cfficicntly conducting 

planc t:~blc surveying, and men of still highcr standard competeut t~ carry ont the 1:rtc instrnc- 
tinns for testing and sapervising, and i t  is clear that  the changes by t ~ i n s f e r  and dcat l~,  above 

notcd wealcen the party in these ~art iculaw. For myself I purpose  conduct:^^ i r ~ a n g u ; , t i ~ ~  

operations d~rrinq the early part of the scason, the rejunction with coast scries will be made 
final and complete, and sccondary work mill be executed in the direction of hIr. MuIhrranJs 



EXT1I.LCT FHOU THE ru'.ll~l~~l'!lVX ILICI'OBT OF CIPThLX G. C' l l l ' l l l  1 CH.llt(~lC 
No. 4. TOPOGRAPHIC.LL PARTY Cl-1OT.I-N.LCI'O1IIi: DIVISIOY SUll\-El-.- 3 0 .  51, 1701{ 
THE SSEllSON 18GG-G7. 

Para. 52 oC nly I;~-it ~)rofcssion;~l I t q ~ o r t  descril)cs :IS follo\\.s, the proposed c m p l o ~ ~ n c n t  of 

P~~~~~~~~ or ea~l)lo!.lnrst the Psrty during the last season. " I propose to observe the :~ngIcs of 
of Party. t11c Korea series \\'it11 the new 12 inch Theodolite, cornrnc~lcin~ from 

the side of the Calcutta Longitudinal series and working south\\,ardr ; some one sul)-assist:u~t to  
accorn1)any me as recorder and to learn the use of the Theotlolite ; and I would dcpnte Mr. 
Girdlcstone to assist I)y filling in secondary stations with the 10 inch. All the other Snrveyors 

will then I)c available for pnshing on the detail." 

The programme givcn above W:IS exactly fi)llowcd. Tllc principal :ulglcs were ol)servcd 
by myself with the 12 inch while 3Ir. Low recorded; this duty employed 

Narrative ol trinng~llntiul~. 
me ahout six \veelts, after wllich t l ~ c  Nntivc cstablisl~ment was trans- 

ferred to Mr. Girdlestone, \vho continued the see01 ... t r i ; i ~ ~ ~ n l ; r t i o ~ ~  until the end of t,he 

season. I l c  had moreover in the meantime sur\-eyed wlt~h . l'laue table 97 sclonrc milcs of 

very difficult co~ultry in a snperior manner. RZoo~~shec l i a l~om~r t l  I<llau rccorded for Mr.  Girdle- 
stone, and Mr. Low was put to survey some easy ground with the plane table. 

The nortlrern figorc of the Korea series, whicll extends sonthwards and conforms to the 
mcridian of 82'.45', is a pentagon with sitlcs of 24, miles average length, 

Korcn Series. 
based on the side Lul. 1-1,s. to Iiarai 1I.S. (correct name Harhi) of t,he 

Calcutta Longitr~dinal series G. T. S. Tllc fiftcc~l :~ngles of this li;;~re ac rc  observed \vith the 12 
inch, No. 41, Troughton and Simms, to luminous signals : six zeros were employed, and two obser- 
vations were made on each zero as a rule, except \ \ r h e n ~ t l ~ e  r e s ~ t l t i ~ ~ g  angles differing by 3", a third 
value was talten. 

The Triangular errors are all nearly identical in  five tri:ulglcs, averaging I".;. 111 the other 

Trinngular error there is a large error of 7".6 which is prob:~l)ly owing to the Fact of t11e r a p  
cipnl scrics. composing i t  being grazing rays. The Inc:Ln triangolar crror of the six 
triangles thus is raised to ZN.5.  

The linear error obtained from three common sides amount:: to only 0'.1Y inches per mile 

Linear error 1,rincipnl serics. and the three individual values are all about the same. 

The angles to tllc stations ot' the :ttlv:u~crtl fijiure of the series Il;~vc been ;111 ol)scrvcJ, so 
tll:~t i t  \\.ill not be nccessara- to re-visit any pri~~cipal  slotion. 

Prom the principal stations I observctl nnmcroas Tertiary and Secondary stations wllicl~ 

Sceondnry n,,,l trrt,nry I:~ttcl' mere aftcr\\.nrds visited and obscrvcd upon 1)y RIr. Girtllestone, who 
Slnlioss. (lit1 an admirable scnso~~'s work ~ v i t h  the 10 i11c11. I n  addition. ~~runcrous 
village and river I)ed stations were ol~served upon, for the purpose of determining the lcvcl OF 
their respective sitcs ; altogctller the theodolites were set up G O  times, on about thirty hiUs and 
thirty village stations. 

I estimate the area of country triangnlnted to be 4~,500 square milcs, i t  i ~ ~ c l r ~ d c s  portions of 
Sirgooja, Rcmah, Korea and Dl~okar (or C l ~ a n g  Bl~ok:~r) ; 566 trigonometri- 

Arca 01 T r ~ n n g n l n l ~ o ~ ~  nncl 
nsrrapc of Tr~ya~~ornrlrlcel cal points have hcell fixed thercon, giving an avcr;lgc of onc lo every 9.7 
[nu~nts per ~slle. 

square milcs. The said coruntry is very tllinly inllabitcd and III a grcat 
rncnsurc Ily wild tribes. I t  consists of ranges of rocky Ijarren hills, or is covc~cd \\pith forest, except 



points; some of ~vl~ ich ,  I hope, mill be made common to both scrics. I s11:11l lx in :I l>o.ititV'1 
favorable for acljndicating in an importaut boundary dispute, whicll has !.JCCII givc.11 nvcr 

me to settle. I n  February and March I intend being wit11 my detail snrveyolr, t e s t i ~ ~ ~ ,  k,.., 
and giving extra points, when necessary. I sh:~ll not liccp any assistant \\,it11 n ~ c ,  ;111(l t l ~ , .  
whole strengtll of the Party mill be pat  to plane tabling, the new Iial~ds under instrnclion wit11 
t l ~ c  best qualified surveyors. O n  reaching the detail survey field, in February, I sl~:~ll  1,c :i1~1,. 
to  judge better, how to dispose of my staff, so as to secure a large amount of pert;ll, alld otl14.l. 
check, with the least loss to the season's ontturn of work. 



EXTllrlCT F110N THIS IU.Ll~HhTl\'li 1tlCl'V LI'L' OF C.LPT.115 (;. 1'. I)L<L'J{I<E: IS Cli.Llt(;l,; 
No. 4, TOPOGRAPH[C.LL PARTY CHOT.l.X:1GPOlI& DIVISIOX SLTlL\-EY.- XU. 51, POll 
THE SEdSOA' lRtiti.(i7. 

Para. 5.)  ( I C  my I;~.it profcssio~~;~l 1t:port tlesc-rilles as follo\vs, the prnposcd crnl)lo!n~c~~t ot' 

P~~~~~~~~~ or c m p ~ l , ~ l n r l , t  t11c Party during tlic I:tst s c : ~ s o ~ ~ .  " I propose to ol)scrvc the ;III ,$C~ of 
o l  Pnrty. t . 1 ~  Korea series wit11 the ncw 12 inch Tl~codolite, commcncinp I'ronl 

the side of the Calcutta I~ongitodinal scries ; I I I ~  worlting sonthwards ; some one su1,-assistal~l, to 
accompany mc :IS rccordcr and to learn the use of the Tl~eotlolitc ; and I \\,auld dcpnte 111.. 
Girdlcstone to s.;ist by filling in second;u.y st:ltions with the 10 inch. All the other Surveyors 

will then Ilc avail;~ble for pusl~ing on the detail." 

The l)rogram~nc givcn above \\.:IS csactly follo\\.ctl. T l ~ c  l)ri~~i.il):~l : I I I ~ I C S  were oI)scrvcd 
by myself with the 1 2  i ~ ~ c h  mhile Mr. Low recorded ; this tlut,y employcd 

Nnrrativc o l  trinl~gulntiun. 
me a l ) o ~ ~ t  six \\reeks, after \rl~icli thc X:rtive cstabl ishme~~t was trans- 

ferred to Mr. Girdlcst,one, \vho c o ~ i t i n ~ ~ c d  the secol ..- t r i ; t ~ ~ ~ n l : l t i o ~ ~  until the end of t l ~ c  

se:Lson. I i e  ll:d moreover ill t l ~ c  meantime snrvcycd w ~ t l ,  . L'l;c~ic table 97 sclu:Lrc milcs of 

very dificult country in a superior manner. Bfoonshec Rlalrom,:~l I<l~an recorded for Mr.  Girdlc- 
stone, and Mr. Low WLS put to survey some easy gro~uid  wit11 t l ~ c  plane table. 

The northern figarc of the Korea scries, whicli estcnds soothwards and co~~forms  to t l ~ c  
meridian of 82O.-1 ,5 ' ,  is a pent,ngo~i wit11 sitlcs of 2 b miles average 1cngLI1, 

liorcn Scrirs. 
based on t l ~ c  side Lr~ l .  1-1,s. to Harai 11,s. (c-orrect name Ilarlii) of thc 

Calcutta Longitudinal series G. T. S.  Tlic fifteen :III~ICS of this li;;~rc  ere observed ~ i t l ~  tlie I.) 
inch, No. 51, T r o n g h t o ~ ~  and Simms, to lan~inous signals : six zcros \irere employed, and two ol~scr- 
vations were made on each zero ;IS a rule, csccpt wllen;thc r e s ~ ~ l t i ~ ~ g  angles difcring by 3", a third 
valne was talten. 

Tlic Triangular errors are all nearly idcotic:~l in five triangles, averaging l".j. I n  the ot l~cr  

Trinllg,,,Gr I,ril,, t l~ere is a large error of 7".G wl~ich is probal~ly owing to the fact of the mys 
cilml scrics. composing it b e i ~ ~ g  gr:lzing rays. The tne;Ln tri:lngular crror of the six 
trianglcs thus is raised to 2".5. 

The linear crror obtained from t l~ree common sides amolunts to o11ly 0'.1Y inclles per mile 

Llncnr crror p r ~ n c ~ p n l  ~crics. and tlic thrcc intlividual values are all about the snmc. 

Thc auglcs to thc stations of t l ~ c  ;ltl\,:~~~cetl f g ~ ~ r c  of the scrics 11:1vc been all ol)scrvcd, ho 
that it  \v1I1 not bc ncccss:~r~- to rc-visit : I I I ~  pr i~~cil) :~l  slalion. 

l+om tlrc princip:tl stations I ol~scr\.crl nllmcrons Tcrtii~ry and Secondary stations whic l~  

Sccondnry n,l,l ,crli,,ry I:~tter \\,ere nftcr\v:~rds visited and obscrvcd 11po11 1,y Mr.  Girdlestone, w l ~ o  
Slatiosr. (lit1 :un admiral)lc scaso~r's ~vorlc nritli t l ~ c  10 inch. 111 :iddition, numeroos 
village and river 1)ed st,:~tions \\,ere obscrvcd upon, for thc purpose of dctcrmining the level OF 
their respective sites ; altogether the t,l~codolites were set up G O  timcs, on about thirty llills and 
thirty vill;cgc stations. 

I estimate thc area of country tri;ingalated to be 4,,500 square miles, i t  includes portions of 
Sirgoqja, ltcwah, Korea al~tl Ul~okar (or Cllang Bl~okar) ; J ( i G  trigonometri- 

Arcn ol T r i n n ~ ~ ~ l n t i o n  nnd 
nrrrnuc of Trigunomatricnl citl p o i n t  have bccll fixed thcrcon, giving en avcri~gc of one to every 9.7 
points pcr milr. 

square milcs. Tlic said country is very t l ~ i ~ ~ l y  iuIi:~bitcd and ill a great 
mcnsurc by wild tribes. I t  consists of ranges of rocky barren hills, or is covcrcd wit11 forest, except 



points; some of which, I hope, will be made common to both series. I sllall l ~ c  in :I pn.itiCsl 
favorable for a(1judicnting in an importallt bouudnry Jisputc, wllicll has bcc.11 give11 o \ ~ * r  t , ,  

me to settlc. I n  Fcbruwy and 3Snrch I intend being mitll my detail surveyors, te<t,ing, 2;-*.., 
and giving extra points, nrhen necessary. I shall not keep any assistant with mc, :III~I t11, 
whole strength of the Party will be put to plane tabling, the new hands mnder instl.oction \ \ . i l l \  

thc best qualified surveyors. On reaching the detail snrvcy field, in Fcbrnary, I rl~nll IIC :11,1,. 
to judge better, how to dispose of my staff, so as to securc a large amount of pertill, 2nd otll,.~. 
check, with the least loss to the season's onttnrn of worlc. 



EXTIIACT FHOM THE K.11{1(21Tl\~l.; JtlCl'Oll'r OF C.IPT.LLS (+. C. l)l-:L'l{ Ell 1-Y ~ ' H . i l i l ;  I <  
No. 4, TOPOGRAPHIC.IL PLIfTY CI+OT.l-S.lGPOHE 1)IVISLOY SUlL\-EY.- S o .  51, F01{ 
T H E  SEASON 1RG6-67. 

Para. 52 of my litst 1)rofessio11;11 I t  sport (lesvril)cs as fnll~nvs, thc propnsctl c m l ~ l o ~ m e n t  of 

P~~~~~~~~ r ~ n ~ l o ~ ~ n r n t  the Party d11ri11g t l ~ c  last season. " I proposc to ol)serve the i t~~glcs  ot' 
of I'nrty. tltc Korea serics with the new 12 incli Tl~codolite, c o m m e ~ ~ c i n g  fro111 

the side of the Calcutk~ Longitudinal series and working sooth\vards ; somc one sub-assistiunt, to 
accomp:tny me : ~ q  recorder a11t1 to Icar~r the use of the Tlic~~dolitc ; m ~ d  1 ~vould depute Mr. 
Girdlcstooe to assist by filling in second:lry stations \\,it11 the 10 inch. All the ot l~er  Surveyors 

will thcn I)c avnilal~. le for posl~ing on the det:til." 

The pn)gr:bmlnc given above \\,:IS cs:~ctly followctl. T l ~ c  ~) r i~ l~ . i l ) i~ l  :111%1es were o I ~ s c r ~ e d  
by myself witli tlie 1 2  inch while Mr. Low rcc~)rded ; this dat,y employed 

Rarrntivc of tria~bg~cI:ttiu~~. 
me ahout six \\.eelis, after whicll t l ~ c  S;ttivc estal~lisllmrnt was tmns- 

fcrrcd to Mr. Girdlcsto~~e, \vho ~ o n t i ~ i ~ ~ c d  t l ~ c  SBCOI .., t ~ ~ i : ~ ~ ~ ~ ~ t l i t t , i o n  until the end of the 

season. I l e  11:ud moreover in t l ~ e  mca~ltime sorvcyed w1t11 l'l.t~ic tal)lc 97 sqnorc milcs of 

vcry difficult couutry in a superior manner. lioonsliec AI:~horn-~l ICl~an recorded fbr Mr.  Girdlc- 
stone, and Mr. Low w:u pot to survey somc easy ground \\fit11 t l ~ c  pl:~ne table. 

The northern tigore of tlie Korea series, wliicll extends sor~thwards ant1 co~lfornls to the 
meridian of 82'.-16', is a pentagon with sides of 21, miles average lenglh, 

Karen Scrics. 
based on the side Lol. 1-1,s. to I-Iarai 11,s. (correct name H:lrlli) of thc 

Calcutta I~ongitndinal series G. T. S. Tllc fiftcc11 :lnglcs of this l i ~ i ~ r e  were observed \\.it11 the 1 2  
inch, No. -1.1, Troughton and Simms, to lominous signals : six zeros were employed, and t,wo obser- 
vations were m:de on each zero as a rule, except whcn~tl le  r c s u l t i ~ ~ g  angles differing by 3", a third 
value was taken. 

The Triangular errors are all nearly identical in five tri;rngles, averaging l".5. I n  the otlicr 

Trlnna,llnr t l~erc  is a large error of 7".G w l ~ i c l ~  is prol):tbly owing to the fact of the m)-s 
CIII.I sorle\. composing i t  being grazing mys. The n1e:ln tri:u~golar crror of thc six 
triangles thus is raised to 2".5. 

The linear error obtained from t l~rec  common sides  amount^ lo only 0'.18 incl~es pcr milc 

Lincnr error p r ~ ~ ~ e q ~ a l  serlcs. and the tlirec individnal valaes arc all about tlic same. 

T l ~ c  a ~ ~ g l c s  to t l ~ c  stations of t l ~ c  :rtlv;~nceiI figure of t l ~ c  series I~:l\.e been :dl ol)servcd, so 
that  it  \\.ill not be necessary to rc-visit : I I I ~  pri~~cil) :~l  sl:~tion. 

lprom t l ~ c  princil):~l stetions I ol)ber\~rd I I ~ I I ~ I C ~ O I I S  Terti:uj and Sceondary stations w l ~ i c l ~  

Sceondnry n,,,l ,crt,nrg l i~tter were aftcr\v:trds visited and observed I I ~ ~ I I  I J ~  RIr. Girdlestone, w l ~ o  
Stat~ona tlitl nn admirnl)le sc:~son's ~vork wit11 the 10 incl~.  111 :tdditio~i, non~eroos 
village and river I~ed st:ltions wcrc obscrvcd upon, for t l ~ c  pur1)osc of dcter~nining the lcvcl OF 
their respective sites ; ;~l togct l~er  the tlieodolitcs mere set up G O  times, on aljout thirty hills and 
thirty village stations. 

I estimate thc ares of country trinngnlated to LC 4J100 square miles, it  inc l~~dcs  portions of 
Sirgooja, Rcmah, Korea :u~d Bhokar (or Chang Ul~okar) ; 4.66 trigonomctri- 

Arcn of Trtnng~lntian nnd 
mvrn8r of ' r r ~ ~ u ~ i o m c l r ~ c n l  c d  points have I)ecn fixed Chcreon, giving an average of onc to every 9.7 
I~ul l l ls  per mllr. 

square miles. Tlie said country is vcry tliinly inliabitcd and 111 a great 
mcnsurc by wild tribes. It consists of ranges of roclry I~arrcn hills, or is covcrecl with forest, except 



t11:lt part w l ~ i c l ~  forlns the summit of the plateau of Sirgooja, this is level and open, and sup- 
ports sornr Hor~rishil~g villages. 

The Sccond;lr~. i u ~ d  Tertiary triangulation shows alinear error per mile of 6.0 and 7.0 inclles 

, , , r o r ,  , , , rcsl)ectivelp : thc former is derived from the mean of 35 values, and the 
Tcrti:tr). p ~ i l l t ~ .  I:~tter from the 50 values, the first on the season's list of triangles. 

The principal I~e i~ l r t s '  observations were made a t  reciprocal tinles; two on PL and two 
on Blt . lThe mean difference obtained from s i r  pairs of dcduced heights 

Hr~g l~ t s  
amo~lnts to 2'9 feet. The Secondary and Tertiary observations were made 

in roonds, one on FL and FR each. Altogether 301 heights of hill, village and river bed 

stations have I~ecn determined. 

The oot-turn of detail survey is less this season than usual, o\ving to the quota of work 
required from a trained surveyor having been reduced from 1 4  to 13 sections 

Delnil P lue  Tnhle Sarvcy. 
of 15' x 15', with the object of giving more time to the Srlrvcyor so as to 

secure better work; also owing to one surveyor Mr. Bnbonan having been detachcd on the 
boundary re-survey of 13:tznrihagh ; and also owing to i t  bcing necessary to reject the work donc 
by Mr .  Lorn. Thus the 2551 square miles actually executed have bee11 reduced to 2378 miles 
of final survey. I t  is still doubtful whether the 42 miles surveyed by Draftsman Dut t  Ju i~ ior  
can be passed or not, i t  has therefore not been taken in account. 

The average number of Plane Table fixings of the 8 surveyors is 6.6 per square mile. 
plnne T ~ ~ I C  stntions pcr Thc lowest that  of Mr. Wilson Junior is 3.8 ; and t l ~ c  corrcsponding field 

r q n ~ r e  mile. section is that  which is the least satisfactory of the mhole. 

I here give n table showing the names of Surveyors, the number of fixings per sqllare 
mile end remiirks on the co~ult,ry delineated :- 

Number I 1 qq!:lW I of plane 
Remarks. 

,, \~ - i l so~i ,  . % I I ; o ~  1 129.70 4.5 / Cllirfly jl~nglc, hills nnd p l n i ~ ~ s  
i 

37:3.-1,5 ' 5.1 

S3G:IJ 1 6.5 
I 

. \Yilson, Jtolior 1 308.00 1 3.0 1 A jnn~lr tract wit11 fen riIIngcsmd no large 
hills. 

A mo~~ntaniot~s. difirult,  t l ~ i n l y  ir~l~nl,it~,~l 
trncl, also ronle (ni l  rillnjics. 

Do. Do. \ \ i l l ,  solne good col ln~ry  

,, Dutt, S E N ~ O ~  1 368.50 1 7.1 1 flills jungly and well cultivnted rol~ntry. , 

,, Low 10.00 no return. Open c~~l t ivnt ion .  I 1 1  
Thc wrreyors ~ c n r r : ~ l l j -  ~ o t  to \\.ark 1)). t l ~ c  1OtIr I)c~.rml~cr : I I I I ~  :I\[ ~OIII . IIIIII~II  al,ollt 1st  

J1:ry. Jrr .  lJ:~rl<er I~o\~-cvcr was \111(1er tr:1i11i11~ I I I I ~ ~ I  3rd F ( t l t ~ , ~ ~ : ~ r y  K .  
Frrtod or .-rnplu?n~~nt n l  

~ P I T I I  .urv-!unan<~ rstrs D. h i t  1111til 7th March, whcn they respcctivcly comrncncctl i~~cI~~~,c.ll(lcnt 
01 worlbng. 

~vork. TIIIIS a t,mined srlrveyor covered something less than 2.5 sclnnrc 
milcs per diem ; whilc JIr. Rarkcr did 1.0 miles nearly ; K. D. Dutt  about 0.7 milcs; and hIr. Low 
who commcnced on '?st11 January worked a t  the rate of 1.4 milcs. 
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the close of tile I~rincil)aI tri:ulgulatio~l on 2 I.f.11 January,  I turned mj- attention 

entirely to the ex:uninat io~~ and inspection or  the  several drt:til snrrc!-ors, 
1s t  test 01. the detnil in 

tit,,. being convinced, t h a t  this is the  most i m p o r l a ~ ~ t  of tlte d ~ ~ t i i , s  of an Esecu- 

tive Officer. I tilerefore visited each surveyor in succesaio~~ and es;lmini-d his fir.ld wction in 
~ i l ~  from t,li! top of onc or more commantling hills. Sacll :In c x ; ~ n ~ i n a t i a ~ ~  \vonld nrrnpy me on 

an average for 3 hours, dor ing whic l~  the correct positioni; : I I I I ~  Iliilncli ( I F  ~ I ~ P O I I ~  1hIJ nl!ic(.tc: \\-r111l11 
be tested, illeluding a range of six to tell miles r : ~ d i ~ ~ s .  This test,, thus riBorol~sly apl~l icd,  t l ~ : ~ n  
which nothing c;un \rcll be Inore scnrcl~iog, f'ailetl to detect any errors other tllan the  most 
trifling. It is ljarticulsrly applicable to  the  c s a ~ n i n : ~ t i o ~ ~  of hill fc;1111res, villi~ge sitcs, :~nd bends 
of cultivation in o p c ~ ~  country. 

For  the  test of nollahs hidden from thc vie\Ir ill fore-t, : I I I ~  ti)r ill1 features equally in plain 

2,,d test or tllE dcts,l by cu l t~va ted  country, a series of chuck l inesor  Pertals were run Ily mysclf 
YerlnI. aggregating 292 miles in length. They intersect from end t o  end the  

work of every surveyor, and afford the  test of 2057 features 111cl1 were cu t  by the  measured 

lines. 

The  area survcycd consists of parts of the  Tributary Est:ttes of J11s11pur all([ Sirgonjal~ : the  
l i , rn~er  is very nearly completed, the  1:lttcr is  o ~ ~ l y  com~ncnccrl. 'l'he Jamcer :~  

Country. l';~t, \\-hich appears in all the  ultl I I~:I~I .< :I- :I r e~~ l :~ rk ;~ l> le  hill CcaL~~re 110s 

now been delineat,ed. 

~ ) ~ ~ ~ t i ~ n  a l  the Pvld season 
T h e  party nlarclled Cro~n i~113rLLlrs OII  22nd N ~ v e n ~ b c r ,  and all llad 

returned horn the Lield on 12th May. 

OIficc was opcned on 3rd M a y  :~ud II:IS cunti1111ei1 ope11 ~ la i ly  I'rom 10 to 4, no holiday 

necess. 
having been taken on Saturday. I t  \\.ill c.I,Ps(: r i~ r  one \reek dur ing the  
Doorga Poojdl  I~nlidays. 

l r a r e  of R ~ S ~ I I C C  T h e  al)sentees dur ing the  recess have bee11 :la I;,!l$)\ra :- 

Captain Deprce , . . ' I  rnont l~s  1111 l'rivilcge leave 
Mr.  BfcGill . . . T\vo do. (lo. 
,, T7andcrputt . . . T l ~ r e c  do. . . .. do. 
,, Wilson, Junior. Tllree ~ n o n t h s  doing duty, S~~r\-c!.or Gcncrul's Ofi,:c. 

,, Girdlestone, O n  Medical certificate after 11 th  Sc~l) teni l~rr .  

,, Babonau Transferred on 7 th  September. 

The  principal triangles, Lat i tude dcduction aud I i c i g l ~ t s ,  :IS \v~*ll :IS the  same coniputations 
of secondaries, \I-cre done by myself assislctl 1 ) ~ '  Rlr. Gridlestone, tvho also 

~ o m ~ t n i , i l l s .  
computed mitll the  assistance of AIessrs. AIcGill, Wilson Senior, Babonau, 

Jnmcs, and Barker, t he  remainder of the  secondary, and all the  Tcrtiary points. T l ~ c  Secondary 
and Tertiary Ilcights are now being cornl~utctl by AIessrs. JIcGill  a ~ ~ t l  \lrilson. 'l'l~c nrr:~ngcment 
of Tcrt,i:~ry Tri:~n:les, a most laborious and dilficult work, w:w done by Mr.  (;ritllestonc to the 

extent of three-L1nrt.11~ of the  whole nombcr, ant1 the  r e~n .~ indc r  by myself. 111 this tluty hfr.  
Gritllcstnnc lahoorctl in  extra hour.;, :cntl I here notice for your inforln:~tion t,he sclr-tlenyillg 
zeal ol' t,his nss is ta~~t ,  especially in h i s  instaoce. 

Thc  computations consisl of as follows :- 

6 Princill:~l T r i a ~ ~ ~ l c > s  . 1 
03 S e c o n d : ~ r ~  (lo. I n r l u t l i ~ ~ ~  g rn rml  report. 

796 Tcrt,iary (lo. " ... i 
4 Principal Lat,. and Long.  double dedac t ion~ .  . 7 

70 Secondary do. do. (lo. 
392 Tcrtiary do. do. singlc deduction. 



3.3 Hcigl~ ts  I'rincip;~l Secondary & Tertiary deductious ~ ~ i ~ l i ~ ~ t ~ .  
x (lo. of Stations calcnlated ... 
2;  p q c s  Alpl~:~betical List 

I 
. ] Trip,,. 

2 ,, Synopsis . . .  

The ;lbovc will 11c bound up in one volume of General Report, and two of original com- 

~\tlglr  I ~ V J L S .  
putations; and the following Angle Books will be completed in duplicate. 

2 lJ;tges Horizontal ;ungles 
76 Do. Vertical do. 

112 Do. Alpl~abetical village list arranged by P e r y n n a l ~ s  for (Surveyor General's Office) 
Do. do. do. do. do. do. (Commissioner) 

Seven-sheets of the Atlas of Chota-Nagpore. (Nos. 45, 46, 47, 4m8, 4,9, 50, and 55) scale 
1 mile= 1 inch, will be submitted as well as  the same series of "Xxag- 

Nt~ps, fur Cop~es. 
gcrated copies" prepared for Photographic reduction. Sixteen original 

Exnggrrnted Jlnln. lJlane Table field sections will also be sent in, on which have been inserted 

I'ertnls. the pertal lines in red ink;  moreover dl discrepancies having been sl~own 
in  red on the face:of the map, a glance at  the map will lead to an opinion of the value of the 
test and of the accuracy of the delineation. The 3 pertal sheets in original with their field books 

will also-be submitted. 

The total of bills for the year ending 30th September is Rupees 56,331-7-11, which divided 

fil,c,,,lil,,ro n a ~  ycr by 2,378 gives Rs. 23-11 pcr scluarc mile being an increase over Ihc rate 
m ~ l e  u l  dcl ; t~l  of last year of ltopees 9-9-5, but it sllooltl be bornc in mind that  the 
total above set do1r.11 inclodcs the arrear pay, owing to re-organis;~tion, of all Civil membcrs of the 
party, :IS well as one n~unth's pay of myself wllich was drawn in arrear for September, l~esides 
none of the rcjccted or doubtful dctsil is ta.ken into account. You will also probably have alrca- 
dy obscrvcd that t,hc triangulation has been placed so far in advance that  no more nccd bc done 
tor two ycaw, except only n small quantity of secondary in an outlying corner of Uhokar. 

U ~ u i n g  my absence on privilege leave, the Assistant Surveyor conducted the Officc duties 
with entirc success. I have no hesitation in reporting that he is in every 

2lr Girdlestone. 
may qnalificd for the charge of a field Party, and in caprcssing tlle high 

opinion I have of his industry, zeal and intelligence. It is with much satisfaction t l ~ a t  1 have 
Lecn informcd of your favourablc recommendation that  he be promoted to t l ~ e  l a t  gradc from 
the carliest clatc allowed by the regulations. I t  was with as much regret that  I learned i t  was 
lleccssary to transfer his services to the No. 1 Party, and uow uulLrtunately his health has brolten 

do1v11 altogether, and he left this Party on Medical Certilicate on the 7th September. 

I have again the satisfaction of reporting that the conduct of the Civil establishment and 

civil k : r t n ~ ~ i s ~ , m c n t .  Draftsmen has been exemplary. Each individual has vied with the other in 
the careful performance of his duty, and I find i t  difficult to name any man as peculiarly dcscrv- 
i n s  nr n ~ c ~ ~ t i n n .  



EXTRACT FROM THE NARRATIVE REPORT O F  LIEUT. R. V. ILIDDELL. R. E. OFFI- 
CUTLNG I N  CHARGE NO. 5, TOPOGRAPHICAL PAFLTT, ILEWAH TERRITOILY 9UR- 
VEY.-NO. 233, (A) FOR THE SEASON 18GG-67. 

Having been appointed to oflicinte in charge of No. 5, Topogmphical Party, Rewah 
Survey, consequent on the departure of Captain W. G. Murray on sick leave to England, I 
have the honor to submit the following Rcport of the opcrations of this Party since 1st. October 
1866. 

The Total area surveyed is 1409.3 square miles, and large scale survcys of the cities of 
Rewah, Nagodc, Mcyl~ere and Punnah l~avc  been finished. The Triangulation of the Remall 
Territory was completed by Licut. Badglcy, but the extension wcstmards in the Bundelcur~d, 
states, proposed by Captain Murray, has not been carried out, the ground having been not more 
than partially reconnoitred. 

Licut. Badglcy proceeded according to orders, to triangulate portions of the states of 
Punnah and Adjigurh, allowing timc for Mr. Howard to have reconnoitred and poled up tha t  tract 
of country in advance. But  this mas delayed on account of thc n:~tare of the ground to so late a 
period that  Licot. Badgley mas only able to observe a t  four stations before he was ordered to 
proceed to mect'captain Murray a t  Nagode towards the cnd of Dcccmber, whcncc he proceeded to 
the southern portion of Rewah. There he reconnoitred and triangulated an area of 1474 square 
miles by the end of March, after which he mas obliged to con~plete some observation a t  the great 
Trigonomctrical station of M ~ ~ r e r g a r h  (Calcutta, Longitudinal series) left incomplete in the field 
season of 1865-GG. Licot. Batlaley obscrverl a t  20 stations and a t  1 ti of these vertical observat,ions 
were made. I l e  then proccetled to meet the oHicc in route to Plane Table No. 31  across which 
he m n  a test line from west to cast, this he coniplct~d by 25th April and marched to Mcyhcre 
where he found Mr. Bell sicli, thcrc he remained until all t,he Party, but two had arrived and 
then proccedcd to Mussoorie. 

Mr. R .  A. Bcll, Civil assistant 2nd grade, commenced work OII the large scale survey of the 
city of Rewah, on the 20th November, teaching hIessrs. Ryan and Wainright. This survey 
mas completed by the 4th December, when Mr.  Bcll proceeded to Nagodc with Mr. Wainright  and 
complctcd this survcy by the 9th January, he t l ~ c n  l~rocccdcd to the south portion of Remnh where 
he took up portions of Planc Tablcs 5 1  and 52, comprising an arca of 116.8 square miles, which 
he completed by thc 20th March, he then procccdcd to run tcst lines across Plane Tables 29 
and 42, on which hc was occupied from the 28th March to 20th April. Of the illness and death uf 

this much lamented oficcr, Lieut. Badglcy furnished you with such full particulars in Paras. 30 
1'3 

and 3 1  of his letter NO. dated Mussoorie 7th June last, that  I need not here enlarge on 
the subject. 

Mr. E. S. 1'. Atliinson, SIIIJ-assistant 2nd gmdc, commencrd work on the 14th November, 
n Plane Table 26 on the Kymorc range, nort l~ of thc Sonc river, and finished this Table by the 
3tI1 February ; met Captain XInrray on tllc 21.lh February, after wlrich datc he was engaged on 
nortion of Planc Tal)lc No. 30 np  to the 16th Nnrch, having completccl the survey of an  area 

ot 292.2 sclna:.c miles. From the 15th 3Iarch to the end of t,hc field season Mr. Atkinson mag 
unable to do any work, as he was o1)ligcd to procced to Mcyl~cre for medical advice, and after return- 
ing  from that  st:ltion, IIC fount1 hi~nsclr  un:lble to carry on his field duties and proceeded to 
Mirzapoor, from which plnrc 111, was dircctrd to procced to Rcccss :quarters at  Mossoorie. 
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hlr. C. F. Hnnler, Sob-Assistant 3rd grade, commenced work on tlle 20th November in 

Plane Table No. 71, in Bnndclcl~nd, of which he completed 6:3 square miles by the end of 

Dccembcr, part of this was also sllrveyed by Mr. Ryan. O n  the 3rd January, Mr. I-Iamer 
procceded to Plane Tablc No. 4.7, arrived at  t l ~ c  sonthern portion of that  T a l k  and commenced 
work by the 28th Janonry and completed 36 sqoarc miles of Topography by the 6th April, the 
ml~ole of this ~vork being done with the use of the cllain. On the 7th April Mr. Ilamer hy 
Licut,. B:l,lglcy's orders 1ct't.Plaue Table NO. 43 of the completion of wllich Licut. Badgley 
cnt,crtained no hopc and proccedcd to take op some of the work in Plane Table No. 30, left un- 
finisherl by XIr. Atkinson; of this he finished about 35.5 square milcs by the 9th May, and then 
left the field for Reccss quarters where he arrived on the 27th May. His total of work complet- 
ed amounted t,o 182.G square milcs; a small quantity, but  most of the ground is described as of 
;IU intricate and diflicult character. 

Mr. A. D. Howard, Sub-Assistant 3rd Grade, commenced work on the 18th Novcml)er, 
starting from Amna H .  S. (a station of the Calcutta Longitudinal series) and was occu- 

11icd  until the end of Dccember reconnoitring and selecting stations between Latitnde 24'-0, and 
2.;'-0, ant1 as far west as the meridian of 80' east Longitude in the states of Punnah and Adji- 
g.nrh d u r i n i  the month of January. Mr. FIoward was delayed about 10 days waiting for Rewall 
Offici:~ls to accompany his camp, consequently 11e did not arrive at  his Plane Table No. 8, on 
the ertrcmc East of thc Rewall Territory, until the 2nd of February. On the survey of the 
nnfinisl~ed portions of which Talde as well as of No. 13, he was occupied until the 24th April 
compIeti~lg 159.3 sqnare miles of Topography in  difficult ground ; Mr. FIoward thcn marched 
to Meyhere wllcrc hc arrived on the 9th N a y  and thence proceeded to Recess quartem. 

Mr. C. T. Evans, Sub-&sistant 4th Grade, commenced work on the 15th November 
in Plane Table No. 7 1  (Bnntlelcu~~d state) completed the unfinished portion of that  Table 
about 52 sqnarc miles by the Sand December, and he took up the adjoining Table No. 32 in 
Rewah Territory, the whole of which he completed by the 11th May, the aggregate amount of 
llis work was 379.3 square miles. 

Mr.  T. D. Ryan, Sub-Assistant 4th Grade, commenced work on the 20th November, 
assist,ing JIr. Bcll a t  the survey of the city of Rewah. H e  commenced the survey of the city 
of Jfcyhere on t l ~ c  St11 Dccember which he finished by the 18th of that month and then marched 
to Nagode to rcccivc instructions from Captain Morray as to his ncxt work. On the 3rd January, 
he proceeded to ta1;e up the unfinished portion of Plane Table 71 ; this an area of 106 square 
miles, he complctcd by thc 24th April, and then marched to Meyhere, but as I reported to you 
on a former occasion I mas obligcd to reject the whole of his work. 

Mr. E. A. WainriXht, Sub-assistant 4th grade, commenced work by assisting Mr. Bell in 
the cities of Rc~v:~h  and Nagode, remaining with Mr. Bell until thcse surveys had been completed, 
he proceeded to take 111) the survey of t,hc city of Ponnah, which he completed by the 9tI1 
February, awl t , l ~ c ~ l  wcnt to Captain Murray's camp where he rcceivcd orders to join Mr. Bell 
to reneivc in.it.ruc*tions in the art of Plane Tabling on the scale of onc mile to tlle inch : he left  
Mr.  Bell's crimp on t l ~ e  23th March hy Lieut. Badgley's orders, to join and assist Mr. Howard 
in tlie complction of some unfinished portions of Plane Table 34  on the eastern boondary of 
Rcwah, he complctcd 50.2 sqnare miles by the 25th April, when he marched to Mcyhere with 
Mr.  Ho~\-ard, arriving a t  that place on the 9th May. Unfortlinatcly x small portion of about 
45 gqoare milcs in that neigllboorhood, several marches distant from the fields of the remainder 
of the work is yet unfinished. 

Sheikh Nabbi Baksh, Native Sl~rveyor, was employcrl on the gencral malls mith Captain 
Murray's camp until thc end of January, when he proceedcd to take up the unfinished portion of 
P l m e  Tablc 31  south of the Sone, an areaof 106 square milcs; this he completedby tile 2'ith 
April, having Ixen sick for 21 days of this time in brokcn periods. 
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['rc~n R;\j, N;~(,i\-e Surveyor, was e~nployetl with Captail) AIt~rr:~y's camp rurtil t l ~ e  middle 
of J:~noary when he l~rocccdcd to talte up Plane Table No. 43, of which hc cornpletetl 95 square 
miles by the 10th May, Ire then left the ficld for Rcccss quartcra. 

Ahdnl Rnhim, Native Surveyor, was employed with Captain IvInrmy's camp until t l ~ e  
mid~llc of Jannary, he then went to talce up Plane T:tl)le scction No. 4,7, Rcmah Territory, of \vhich 
lie co~npletetl 9 7 4  square miles I)y the 23nd April, :~ftcr which Irc m;~rchcd to AIcyherc en route 
for Rcccss quarters. 

GEXERAL R ~ a r ~ n ~ s  ON n n o v e . - ~ ~ i t h  the exccptioll of :i test lillc :tlong the norlhern boundary 
of Plane T;thlc No. $2, nonc of tllc work done during t l ~ c  season under review has hcen cllccked 
in that manncr. Capt,ai~l Jlurray intended to 11a\7e test lincs survcycd over most of it, but -it was 
fot~nd impossible to co~nplctc this part; of Captain Murmy's programme. Lient. Badgllcy reports 
that t l ~ e  worlc done hy Messrs. Atkinson, Hamer, Evans and native sllrvcyors Nabbi Ba1;sll ant1 
Abdul Rahim, appears to him from general recollection of the conntry to be corrcct, and they llavc 
turned out their worlc neat,ly. Tables 5 1 and 52 by Mr. Bell wcrc performed in t l ~ e  usual neat and 

accurate stylc for mhich that Gcntlemnn mils always noted. Licut. Badglcy cannot say whetllcr 
the work done hy Messrs. Howard and Wainright is accuratc or not, but i t  seems carefulty performed 
with plenty of detail and judging from Mr. E-Ioward's former work this should be accuratc. 

COUNTILY PLANE TABLID.-PI~IIC Tables No. 32 and 7.1, :ire open with ridges of hills and 
light jungle in some parts but mostly cultivated. 

The southern part of Plane Tables 31 and 32 are mole ~11fic*11lt, the hills bcing covered 
with thick trcc jungle and the lower ground, half of which is colt~vutccl, is intersected by ravines 
and covered with junqle. 

P1:1ne T:thle 4,2 is for the most part occupied by the platcau on the northern edge of 
which the G. T. Station of Rfarl~rvas (Calcutta Longitudinal serics) is situated. This p1:ltean is 
covered with dcnsc t,rce jungle :~nd will have to be morked entircly by chain and traverse. 

Tablcq 2.3 a1111 1.7 arc also vcry dimcult, in thcse there :ire numbers of low hills with swamps 
intervening, and the wl~olc is coveretl with dense forest. Tables 1.1,,34,51 and 52  are cornparative- 
ly easy, the features being more marked and thc jungle less dcnsc. 

COUNTRY T ~ I ~ N Q U L A T E D . - T ~ C  wholcof the country triangulated by Lieut. B?dgley in 
the South-west portion of Rewall partakes nlorc or less of thc nature of Plane Table sections 

43 and 97 described above. The Triang~ilation mas entirely of a Secondary nature, hut t,he com- 
pnt;~.t,io~rs shew tlrc work to be good, the average linear discrepancy of t,he common sides of the 1s t  
class secondary Trinnglcs is 2.69 inches per mile, s ~ ~ d  of the 2nd class secondary triangles 8.46 
inches per mile, while the sidcs Kararn to Rnmpur and Rampur to Panchi of the Calcutta 
Lo~rgitrldinal scries respectively about 20 and 2 3  miles in length computed on the Ray Trace 
principal from the sides of Lieot. Badglcy's triangles showed a mean discrepancy of 6.3 inches 
per mile : the mean discrepancy bctmecri the heights of thc 1st  class secondary points is 2.11 feet, 
and of t.he 2nd class secondary points 2.35 feet. 

The nmount'of out-torn during this season is much less than mas anticipated, bu t  in 
connection with this it  must be rcmembercd that  the ficld of operations in Bundclcund is a t  
a considerablr distance from that in Rewalr, soutll of the Sone River, and that i n  addition to o 

double nt~mbcr of Planc Table sections bcing requircd to be projected during the Field season, great 
'clay is involved marching from the one held to the othcr, also that  all the Native Surveyors and 

&wo of the assistants wcre employed until the end of January on the survey of native cities and 
on  the fair maps of t l ~ c  same with the Head Quarter camp. I trust that this will not be the : ~c tlaring the e ~ r s ~ ~ ~ n g  season. 

1 thc 



PIAN OF OPER.LTI~XS.-II~ plan of opcmt,ious as explained in my No. dated 12tl1 

July is to comnlcncc work on those portions of the Bnnde lcu~~d statcs sit,uated north of the 
p:~r:illel 26' North Lnt i t ,~~de  and I,ct\vcen thc nlcridians 80' and 81' East  Longitude, comprised ill 
the half tlrgree sliccts marked IS in the 111dex which accompanied my Tabular Statement a t  tllc 
encl of thc last Fiold season. I propose to c~n~) loy  the n.1101~ Party with the exception of Licnt. 
B:dgley o11 this until about tlic miildlc of Dccemler, then to tnarcli down to the country so11tl1 
of tlie Sonc and complete as m o c l ~  ;IS posr;ible of the mnfinishcd portion of that  work before the 
cbnd of' March. Lieut,. Badglcy will colnlnencc work on the Triangolat,ion and extend as far ;LS 

the 1neridi;lll of SO0 East Longitude; whatever time he may have afterwards a t  disposal will be 
occupicd in Plalle Tabling. I shall also endeavour to visit Ummarkuntak in order to be able to 
submit t l ~ c  report on that place so long due. 



EXTR LCT FltOXI TIIE iY' i R R  lTIV$ I{EPOHT OP C.LPT.LIN H. H .  GOU\YIS I l r b T E S ,  1 S 

CII.lltGl3 No 6,  TOPOCH.LTHIC.iL PAIVrY, COSSPAH AND GARROW HILLS SUB1'BY.- 
No. 107 (A) FOR THE SEILSOX IHGG-67. 

The plan of operations in Nerr:~ti\.c Report for I SO;-GG) formed 1)y I I I ~  ~ r e d t -  

ccssor was adopted, an11 in the main c:~rricd ont,, the  only :rddition being the re-sur\,ey of  round 
cxecllkd i n  p r e v i o ~ ~ s  year fi~und on further inspection to IJC i~lcorrcct. :\I1 a r r : ~ n ~ e m c n t s  for carri:cgc 
of snpl)lies kc.  by the enlistment of a 1:~rgc nrrmbcr of Cossyah coolies and of iutelpretcrs for 

assistant had been m:111e L,v T~ieut. Riddell, and t l ~ c  P:u.t.y was  full.^ organized for the field 
on my arrival in the mid~llc of Noveml)cv a t  Clicrra-Poo~!ice. M r .  Bellctty \\,as to continue the 
Tri:Lnarllation towardi Lonqit~tde 9:21-:30" in thc Jyntiah IIills while the Topograpl~ical work lay 

-11 in the Westcrn Cos~ynh  IIills and the northern slopes of thc Range. 

some or t,llc >-b?i"ant.; ur::.r C? work in thc hills cont,ianons and perliaps \vi t l~in (he  

G ~ , . ~ ~ , , ,  territory, a p;l,.t,,y ooll~,,r circnlatcd to ,;:)id all collisi~n with these people or wit11 -, - 

neialtbo~uring villngm in t l i ;~ t  dircct,ion ; also to Iw l)articr~l:~Y "X"'.'li"~ , bcilaviollr .. . a11~1 - 8  cot: , ~ t  
of their retainers, and G o v c r n ~ n ~ ~ n t  s o r ~ ; ~ n t s ,  wl~en  s t~rveying ill ~ ; Io , sC  localltlcs. i ;tm  lad to 
state that  no opposition rv:r.; encoruitr:red by any assist,nnt, and t11:rt no frac:~s occurred during 
t l ~ e  scason of any Icinrl rvl1:ttevcr. Ordcrs rcg;vding greater carefi~lncss in the dctnil, and general 
worl~ing with Plane Tal)le \\,ere issnerl. 

The greatcr aim of the seesons opcr:itioiis \\.:IS tlie com[)letion of all tlie Cossyal~ territory 
on thc West  up to  Longit,l~dc !)lo, ;~nt l  the ' t 'ria~~g~rl:~tion of snficicnt gronnd on the  East  by I I r .  
Bcllctty for nest  years work. I :1n1 sorry to say that  o\fring to Ilivr~t. Sale's I ~ a d  accident a t  t l ~ c  
time of starting for the Piclrl, :~dtlcrl to the cs t ra  work of re-surrey of n large area, prevmtcd this 
being carried out completely, Lat very little remains to bc now done o p  to the above line of Longi- 
tude. 

The Party \vhicli ha11 LCCII delayed for n short time aw:~iting my arrival from the  Uppcr 
Provinces begnu t o  lcnve C l ~ c r r : ~  on 1.l1c 1Hth of November. M r .  ~\ tkinson \!,:IS det:~incd I)y s i c k ~ ~ e s s  
rwlil the 31st of s:rnle month, while tlrc severe accident to knc?-r:~p sustained by Lieut. Sale, 
rendcred him 1111:1l)lc to move I'rolil his bed, and he \\.as thus prcventcd leaving Head Quarters 
for some time after Chis d:ttc. 

The I6cld season c s t c ~ ~ ~ l c ~ ~  over G n1onths from about 40111 NovemLer 1866 to  the  20tl1 

hIay 18G7. 

The main Tri:ln:~~lation W ; I ~  carrictl on by 311.. N. A. &]]etty it1 tile Jylltiall Distlic+, 
c o n ~ ~ n c ~ r c i ~ ~ g  a t  thl: St,:~tions N c ~ ~ ~ r i i r o l l : ~  :111d ;\i:~ocl~nrain. This is to for1n tile commencement of 
:I Principzl scrics of T r i : ~ ~ ~ ~ l c s  to e~t 'cnt l  thrnce torvards the  Enst in the directio~i of tile Anonmi 

: I  IIills. Tlri.; I proltose tlc.iignnt,ing thc Jyntinll Series ill co~itradis t i~lct io~l  to t l ~ a t  on the  
West  or  t,hc G. 1'. SIII . \ ,~J-  "rri:in:,.r~l:~t,io~~. Mr.  Bclletty complctcd a Polygon of 6 sides and 

co~rnccteil this wit,ll th,: nct tvorlc of  T r i ~ o ~ ~ o ~ n c t r i t ! : ~ l  sl:~tions otr t l ~ c  South. Frotn this Polygon 
n short minor Mzritlion:~l Ssrics \\,ill be c:~rrietl North into tllc ibs:lm valley. A amount of 
Tri :~~ig~~I:r t iot i  ~ : L Q  exle111l~~11 1l.y myself from t , l~c last Principal S t a t i o ~ ~ s  of t l ~ c  Cossyall Series 
towilr(1.i L >~~:itt~rlc !) 1 in ortlcr lo give points ill t l ~ c  So~t th -ves t  for the Tol~ogrnpllical work on  
tha t  side. This will be more s:~tisfi~ctorily c0n1~1ntcd when olic or two more have bccll 
visited. 

LIETIT. M. T. S.ir.8, n .  E.,-oivirr,o to thc accidcr~t rcferrcd to ill Pnl.a. 6, could take 
the Field until Jannary. FIc joincd my Head Qtiartcrs, camp ?tlok;~ss;l, on tile l j t l l ,  a t  ollce 



: I  : I  : I I I I ~ I I  I I v i i i t  The exercise consequent on this work caused a relapse 
: I I I I I  I:li~l lliln 111) :ig:lin ~ ~ n t i l  t.11~ 2,Otli March. I Ie  liar1 so Li~r ailvanced in nse of Plane Table 
tha t  IN: \\,;IS :111lc t,o rcviso a very I:~l.ge p o r t i o ~ ~  of Mr. Gilhooly's \vorli of the previons year. A 
1) wt.ion :~l!ioi~~ing this grc~tlnd, 1 tool< 111) a t  the s:imc t,ime, :md was thus able to test well the accu- 
r ;~cy  ot' his \vork. Mr. Str:rt,ti)rtl :~t .c~)~np:~nicd Licot. Sale for instruction. I must state tha t  while 
~)rcvcntrrl I'rorn t:lking his s11:~re in t l ~ c  active Field duties, Lieot. Sale rendered me very great  
:~<sist;~~rce at  the Head Qoartcrs Camp t l t~r ing my :~bsenct! towards the Garrow boundary, and by 
m:rliin: 111) rctt~rns, 11m~iccting tlrc gr:~ticnle of new Plane Tables, and some computations of extra 
points rc>clr~iretl, enal)le~l me to rern:~in on thc West, engaged a t  tlie half inch sketch of the cotultry, 
much longer t,lran I shoultl otherwise have been able to do. Lieot. S;llels Field work was very 
correct, and Ire shomcd grent apt,it,urlc for i t  both in  delineation and physical ability in  rough 
~ I - O I I I ~ ~ .  Lieut. Salt! completed 77 sqllarc miles on the scale of one inch to  one mile. 

Mr. N .  A. RI.:T.LETTY, Civil Assistant, 1st grade, mas employed for the  whole of the  season 
in the St~wai  district extentling t l ~ c  triangol:~tion castw:~rds towards 92'- 435'. I Ie  observed wit11 
the 1 E iuch Tllcodolitc nt t,lle st,:ltinns of Nongjirong, Naocharain, Nongjingh, Sonoriang, Sonrum, 
Lininny and Sarout,ha, co~nplctin; :s Polygon, tlie stations of wlrich had been se!eutcd and pre- 
1)arc~l the previous ye:ir hIr. Rcllctty fixed a n~ lmber  of  second:^;^ points in  th?.r.~glibourliood 

of' J l~m:~i .  O n  J:urn:iry 26th he clislocated hit, ;eit Grist mther-s?.ceriily by a fall from his pony 
n '1 ret,nrncd to Juwai. This a c c i ( l c ~ ~  prevented his doing any f t~ r the r  worlc until the St11 
3larci1. Th!;ls c.~.?!~.t?!n;ltely I>!: '::,st quite a month and a half the best time of the field season, 

autl the trinng111:ltion w:~s satll~- r(~t:~rded. I have not seen any of the gronnd over whiclr the 
t r i ; ~ n q ~ ~ l : ~ t i n n  was carried. T l ~ c  clc:iringof several stations nras arcomplishecl. I :]In sorry to  say in- 
st ~rl~(.tion.i iss l~t*~l  l),y 111c r c g ~ r d i l ~ g  L!IC clearing of llills were not rcccivctl in t in~c ,  :~nd  thns p r ~ v c ~ l t  
t ! ~ c  Ilnnece+s:lry cxtcnsive way this l1;1d been elrectcd at  some static~ns on the west, \vl~erc the men 
of estul~l ishn~ent  in c11:rrgc of the \ ~ o r k  \\,ere left to themsel\,es. 

T l ~ e  total area triangolatc~l by Mr. IZellctt~ was 1,570 scln:lre rnilvs. T l ~ e  amoont is very 
s~n;rll, tnorc csl)ecially tvhcn t,he nlumcrons Great 'l'rigonornetri~.:~l st:ltions south of Jnnrai are talirn 
into consitleration, hut as I have no experience of tlie Jynt iah sitlcs of these I~ills, I cannot 
any clt~ci~lctl opinion on the snl!jrct, :I great (leal of coorsc tlcpcnding on t l ~ c  c o ~ ~ n t r y  and facilities 

th:lt exist t l ~ r r c  fnr trn\~clling from onc hill station to anotl~er. I trust tha t  with the r e d ~ ~ c t i o n  in 
sc-.~lc t11i.i OWccr's tri:~ng~ll:ltion will be prlshetl on with greater zeal and rapidity, and cover a 

n111cl1 l : ~ r ; ~ c r  arcn t h ~ r i n g  this ncut sc;~son. 

T l ~ c  total arca sm.vcycd arnounls altogether to.- 

SIIU:WC niilt,s I I I ~  tlre 
I i1ic11= 1 roil. scale . } I u3s.o 

O n  2 miles = 1 inch . . . 2-1.!).0 

T o t  . . . 1287.0 
Jlr .  .itkinson's rcjected on examiuntion . . . . . 77.0 

T l ~ c  :~monnt  is not large, I J I I ~  is I think satisfactory. 

Tlrr average Plane T i ~ l ~ l c  Stations per square mile is 3.9 or nearly f o ~ ~ r .  Amide 

I I , : T ~ ~ ~ , ~ I I I ~ ~  of O O I I ~ S C  i.9 to IJC noti,.() I I I I . ~ \ V ~ C I I  the high open ground, and that  on the Hanks of tho 
I I ; ! I <  in the tlcn.icly moocle(l l)orti4111, c,f 5. 1 in the former to 2.0 in the latter. The last average 

ol' .' will :unl,ly s ~ ~ l l i ~ , c  I;)r f11(11rc \vt~l.li in ,i~ungly forest g r o ~ ~ n i l  on the half inch scale to mile. 
Tlrii 1 I : , I I I I , ~  l'lvm l~r:~cl icc to I)e 1111; c:~sc, nor could I wit11 any benefit to the amount of detail 

have sct up the P1:11rc T:~blc oftcncr. 

Durinq t l ~ c  Rcccsq, Office 11:1s hccn ~tcad11.y 11eld daily (Sntr~rdays excepted) from 10 A nr, 
to  4 P \ I . ,  : ~ n d  I 11:rvc ~ n l ~ u l ~  plcasurc in tt>stifving to the steady and regular attendance, and the 



manner in wl~irh all thc Assistants have carried on their Comput,;~tions, Compilation work and 

T l ~ c  Comp~~tat ions Consist of 
, I  1riangles P~incipal  9 

Secondary 112 
Hcighls RIinor Secondary 188 

Principal Slations 6 
Li~tito(les ( Princil):~l 6 

and Secondary 37 
Longitudes Minor Sccondary 128 

Mr. Bclletty, whose Triangl~lation \\.as being computed, chiefly superintended this portio~l 

of the Ofice datics as well as the ins t roc t io~~ of the young hands in the use of the different 
forms of compr~t;ltion. 

The followi~lg Maps and Charts have been finished or partly prepared during the prescnt 
recess:- 

1. Fair Copy Map. NO. X V I .  

2. Do. No. XV. 

3. Do. part of No. X I 1  & X I 1 1  

4,. Do. No. X V I I  

5. Do. No. X I  

26'-15' 91'-30' 
bct\veen Latitude -- Longitude - 

25'-30' 9'J0- 0 

Euaggcratcd Maps for rednction by Photo-Zincography to 3 inc l~  scale.- 
1. S l~ee t  No. XT'I. 
2. > No. XV. I Scale one mile = one inch. 

i>-1'6 
1. Portion betwecn Latitude -- 

$1-1'5 
& Logitadc -- 

25-90' Scale 1 mile= 1 inch. 
25-80 

2, (10. " 2 m  " 91-30 
25-1 0 3. do. ) >  , mu ,, s5 ] Scale 9 tniIes=l incl~.  

1. Ncrv OHicc Cltart of Tri:~ngulatiolt.-Scnle 1, miles=l inch. 

I n  Lhe prcpnmtinn of h i r  copy maps, Native Surveyor Nussiroodin has taken a leading 
part,, his ncnt,ncss and cnrc in compiling are most comn~cndnblc, and I am esceedingly pleased 
wit11 the great advance he has ~natlc in hill sllntling \\,it11 pen. H e  is n most r a l n ~ b l e  aid. One 
fair copy map has l~ccn compiled and cnt,ircly csccr~ted by Licnt. Sale whose drawing is good. 
I n  t,hc pro,jcct,ion of grnticnlcs of maps and Charts, Lient. Sale has given much assistance, and at 

this work Ile is escecdingly accurate and carcful. 

Mr. Ogle has  given me much nid in the compilations of maps, both fair copy and in the 
Exnggcrat,cd form for rrdnction, 1)cing both cnrcf~ll and iicnt in executio~~.  To Messrs. Wpatt ,  

3 ilhoolg, Stratfvrd ant1 Doran, instruction and practice has I~ecn given in hill sketching, but the 
col- npntat,ions llave prevcntcd t l ~ c  two f rst from doing so much as I should desire. Mr. Doran has 
fl3 tlc good I1rnrrrss and mill I t>hink mnlie n very good Topographer. RIr. Stratford has also 
~ ' ' ' ~ h  improrctl as \\,ell as Nat,ivc Surveyor Daliloodin. The Exaggerated maps being new and 

rcqring some consitlcrnlion in their preparation, I have takcu up myself; the tmcing, kc. being 
e W e d  by Licut. Sale and Mr. Ogle. Moollslli Daliloodin is a good printcr and-this portion OF 
'. 



t l ~ c  nl:~l)pin,n h:~s d ~ ~ v o l v c ~ l  on him and Nnssiroodin. I t  is much to be regretted that, owingto ull- 

nvditl.~ble g r l ) ~ c : l ~ i s r d  by S ~ C ~ I I C P :  in the field, Fair copy map No. X I  cannot be sent in this 
year, but. as t,lw gaps arc sn~all  :rnd the map to a large extent finished, I hope to have i t  ready 
very early nest. Itccess, as well as the Exaggerated map of the same. 

Towartls the close of the Recess wl~enever the meather permitted, Messrs. Stratford and 
Dor:rn have bccn ennl~led to practice Plane Tabling. Mr. Ogle has also learnt the use of the 7 
inch Theodolite, and is in the same way meas~iring a Triangle or two i n  the vicinity. 

The henlth of the Party on the whole has been exceedingly good, and considering the mala- 
rioiis and unhealthy cllaracter of the ground tha t  several members of i t  had to work in, and who 
were attacked by fever in March and April ; all soon shook off the disease on return to Chcrra- 
Poonjec, and arc now perfectly well and strong. This says much for the healthiness of our Head 
Quarte~s notwithstanding t11c extraordinary amount of rain-fall for so coutinuous a pcriod. For this 
renson principally I have decided that:it is better to  remain in Cherra-Poonjee another year, instead 
of removing to the new station of Shillong. To do this a t  present much valnablc time mould be 
lost i n  the ensuing field season, while extra expense must be entailed of removal and building 
by most of the members of the party. 

The late appointment of an Apothecary has removed all immediate necessity for chang- 
ing  oar IIead Qo;~rters, and all energies and thought can be directed to pushing on the work so 
very mnch in arrears. 

The cstnI)lishtnent is l~rincil~ally still composed of Hindostnnies, but a reduction has been 
effected. A certain number must IIC kcpt, though they are not so nscf~ll :IS they might l ~ c ,  from 

being foreign to the country, : I I I ~  n ~ ~ t  the men as a rule for very jungly work. Scvernl Croorkl~as 
I~a\rc becn entcrtaincd :und I I~ope to get  more. Tllcsc men are better ad:~pted for our ground 
in the more (1ist:lnt parts. Dnring last searon no difficulty was cxperioncetl in obtaining the 
services of mcu of the country in the of Interpreters, Chnprassies, Csl~~shies,  Co~~lics .  

These Klrnsi ;~~ rctlnirc I ~ i g h  wages, hut  I sl~all makc every endeavour to reduce thc rate ncst  field 
BCBYOII. 

During rcccss scvcrnl new hands among Native cstablishmcnt have been instroctcd and 
made av:dlal)lc as Heliotropers, and the Party is well ready for the field. 

Thc ~ t t c  of progress of this party has been hitherto extremely slow, and I consider m n c l ~  

slower than native obstacles or thc climate will account for. Addetl to this t l ~ c  local ratcs for 

carriage all11 scrvicc nrc esccssivc, ant1 this has raised the rate per square mile to an cxtremcly 
11i~l1 figure. T l ~ c  sanctioned rctlurtion of scale will tend to lower this rate 11y dcgrces and, i t  is 
my intentin11 now to survey only the rrrighbourl~ood of Jamai on the one inch to one milc scale. 
Tllc wllole of thc remain in^ country will be mapped on the h d f  inch to milc, a sc;~le quite large 
enoug~l for sparscly popnl:~tcd and jungle clad districts like the Garrow and North Cachar I~ills. 

31y I>rctlcrc~*or Lient. Riddcll, R. E., having planned the extention of tlic t r i ang~~ln t ion  
townrds tile East into Jumai, ant1 the country being there ready for the detail Surveyors, I Il:~ve 
decided to tllrom thc whole of' the st,rength of the party into Jyntiah and North C;tch:~r. The 

rccellt accesri~jn of strength to this Part,y \will entail i n  the first place much instrnction, and second 
slll~rrvi*ion of nark, mhich coaltl not be accomplislled satisfactorily mere ground to 11c I~roken on 
tllc \Vr$t In t l ~ c  Garrow hills :IS \rrll; thcreforc i t  mill not be possil~le as yet to a t t c ~ n p l  the dis 
pcrsnl I J ~  the parly into two w11:1r:rtc divisions. 

Mr. l)~r.r.ar.r~, 1 proposv to employ first in  selecting Principal stations tomartls Asaloo a 

the ol)ecrvnti~~ns at. t 1 1 ~  same cstc~ttling as far castwards as he can get. 
4.9133 

I 
Liellt. S:~lc \rill take up 1'l;ulc Tables -- -on half inch and will carry on all the second 

51153 
Trinngr~latinn in thaL ; ~ n d  nc!jaccnt area as wcll as lnok up the ground in course of survey on 
SnrI11 :1n11 lYc*t. 

9 



I shall myself after sceing Messrs.-Stratford and Dorau, and the two ncw Native Surveyors 

fairly a t  work, proceed to the south towards Jyntinpar, sketch Planc Tal~lcs 4 6 and I 6  ant1 fill up 
the intermediate ground between the G.  T.  Series in Cacliar, and Mr. Belletty's on the North, in  
order that  Plane-Tables 53and54 may also be taken up. Inspection of the field work of all engag- 
ed-will-then occupy all m y  time. 

The rest of the Party mill be distributed as most convcuicnt, mid \rith tlie view of complct- 
26'-26' 

i n g  as much of the degree shcct 7 as can bc done, and also tlie gnps and portions up to 92 -93' 
91' Longitude:that still remain, both on the north and south of thc Cossyah hills and near their 
base. 

* * )C n ++ 

SHORT DESCnIPTION OF COUNTILY ITS RIVBILS A N D  CEP(EIl.\L FT:,LTURES ON T H E  T I T ~ s ~ .  

After crossing the Boga Pani river and proceeding from Cl~er ra  Poon,jce in a nearly 
direct line towards the country of the Siem of Nonptein,  the last of the plateau-like r i d ~ e s  are left 
behind, and with tlie granite formation commences a total change in thc Topoqr:~pl~icnl fcatures 
of the country. The gencral level of tlie hill-tops rcmains pretty nearly tlic same, l ~ u t  thcv arc 
cut into by innumerable streams that  form a most puzzling drainage to delineate. The licads of 
these rivers and all lateral ravines run np into high open, grassy, undulating fronntl, the hctls 
widening out into broad grassy flats cxtrcmcly swampy, and somc of then? of Iarfc cxtcnt. The 
11ills are bare of all save grass; are of rouuded form, and on somc, 11nge grcy granitc 1)osscs projcrt, 
while the steeper slopes present a t,nmblcd d6l)ris of these Iargc rreatlicrcd masses. Very little 
wood is to be seen-occasionally tlie northcrn face of a ridgc side will be corcretl wit11 a low scanty 
jungle, and bet\veen Kynclii and Kollong some patches of large forest trees remain. 

From t l ~ e  appearance of the country and t,he inrormation I receive11 from somc of the 
natives, these jungles and forests werc oncc much more cstcnsivc. 111 some p:~rts iron worlcin~;; 
and in others the constant yearly burning of the grass no doul~ t  have led to thc prcscnt blenlc 
a1~d,bare'loo1c of the country. Slag from Blacksmith's furnaces n-ns often seen on hills no\\, qnite 
bare, and a t  co~~sidcmble distances from-prcsent vil1:lgcs. Thc Fir trecs l ~ a v c  also bccn mncli 
thinned along their sout,hcm limits. The high ridge of ~Iaothrr ichan forms on this side the 
I~ack-bone as i t  1vere of t l ~ e  Cossyall hills, taking a bcnd t l~ence to the north-\I-est,. The soat11 
face of this ridge near Moliarsn is vcry steep, o v e r l o o l i i ~ ~ ~  an ~ u i d ~ ~ l a t i u g  coruitry, tr:~vcrscd hv 
somc large streams, the beds of \\-l~icli ocrasionally \riden out into large flat awns cnltivated 
with rice, and have all tlie appearance of an old systrm of sl1:111o\v li11:es. Far to the so11(11 rise a 
few isolatcd and co~~spicuous liills, the remains of a formerly tridc-spread cstmsion of t l ~ c  sand- 
stone formatiou on the soathcrn face of t,llcse hills. Ten miles to the nort l~ of 31:1otI1cricI1an 
Great Trigonometrical Survey, the northcrn scmp is reachcd ; as one ne:lrs it  the r:~vines become 
more wootled, fir trees increasc and form patches of densc woods until at last, n.it.11 t l ~ c  sc-arp itself, 
tlie tropical forest that extends to thc plains of Assam conimcnces. Twclvc miles to tllc mcst of 
Maot,herichan near Nongstein, the I~igli general level of the hills terminates, and from tllc station 
of Nongsingriang n very cnrious and rat,l~er sodden fall of t l ~ c  country is seen. Tlris dcpres- 
sion extends in this Longitude right across t,he liills tomards Assam, and from no ot l~cr  
cnn a better idea of thc general Topograpl~y of t l ~ i s  ~restcrn sidc I)c ol~tainctl tl~:u\ from Nong- 
sil~griang. I n  the loa,est portion of the drprcssion are secn the low scarped hills ncar 1,nngdc- 
kar, whilc io the south tllc liills rising higher, scem to form a low \r:~ll betureen tllc ~ n : ~ i n  dr:~in:~gc 
nnd tlie plains. Deyond Langdckar and to tlie south is a sc:~ of forest, d:trk colurcd ant1 flat, broken 

here and there I)y flik toppetl iscllatcd hills, among w l ~ i r h  Kold:~m is tlrc ~ n c ~ s t  conspir~~~ous. This  
sea of low forest ground is baclced by the G:lrrow hills t11:tt risc jirndnally 011 the west, the  
culminating point bcing hlanrai pcak wlricli from Nongs i~yr iang  loo~ns up f ~ c l y  ill the tlistancc ; 
thesc liills dip gradually from Pandcngroo to t l ~ c  pl;~ins, nntl t l ~ r o ~ ~ ~ l ~  t l ~ c  Kl:~s.: : ~ r c  sccli clotlletl 
wit11 tlrnsc f~>rrsl to llir \.PI.\. s11111n1it. 



TIle wllole oC tllis ares1 is dr;~inetl by the tribut:lries of the river Um-Blay, the finest and 

broadest on this side. Its \\ridtl~ ill the lower portion of its course is seldom less than 100 yards, 

flowing very sluagisl~ly with deep pools scooped here and there ont of the roclcs ; in other parts 
&till alld broad lVitll al)out 5 to G feet of w;\ter very eqoablc in dcpt!r from the hart1 n:~tirre ot' the 

nearly horizontally stralified sandstone, the deeper p:rrts gcncrally lying under the banks shaded 
1)y heavy o v e r - l ~ a n ~ i u g  trees, from this tlre l~ills rise :~bruptly bcco~rling cliffs above, slrowing lrcre 
:tnd there tlrrougl~ the forcst; this liue of clilfj rnn~rilrg str:light and level as a w:~ll. Thc several 

Tribataries of the Uln-Blny that  rise in the \Vc.;t or Garrow side are the rivers Wyyow and 
Maoptil, both of them are large and broad rivers, and must drain a very considerable tract of 
country from the North and West, the Urn-Blny reccives a t  1.5 miles from the plai~ls. The 

I:1rge river the Ka&hiang that talciug its rise in the hills near Mairang, brings down an enormous 
\\*nter supply from all those hills and tlrc Maotherichau ralrge; this is a very large river and 
below Katilao l~ i l l  mlrere I crossed it, was very deep with formidable rapids, i t  was crossed 
t l~ere a t  a very deep pool by Bamboo rafts. 

TIrc cliffs bounding the T!m-Blay arc rich in Coal in thick extensive beds (a Geological 
]nap of this area is undcr compilation). The Coal occors in a massive sandstone series with coarse 

thick bedding, and is toppctl abovc nc:lr Nonl;ulang 11. S.  by the Nommulitic limestone, so that 
its age is much older than the coal of Cherm Poonjcc. I t  is also very constant over a large area. 
A very cnrionn Topograpliical feature is to be seen iu the hills to tlre S .  W. of the Noukulang 
ridge, where I tliscovered that tlre drainage of some 1.3 square miles of c o u ~ ~ t r y  finds no exit to  
the pl;tins. On the sont,ll rises the lriglr ritlge of Yindltu and Kota-Bmm conrposed of sandstone 
resting on a gre:~t  tliicltness of Nummulit,ic limcstonc ; in deusc forest under Kuta-Bram, the 
strc;~ms Sl~iLak and \Valcit How towards c:tch other, and disappear in the limestone down deep 
crev:wses th:rt have bce~r formcd in it. Owing to the dense forest i t  was somcti~ne before I 
conl(1 anllcratand where t l ~ e  dr:iiu:~ge (which as I supposed went out into the plains) could 
possihlg run. Tlre ell'ect of wca thcr i~~g  on the limcsto~re rock of this district is most wo~~der fu l :  
i t  stontls in Iruge is~~loted columns and bloclis eaten by the elemcuts (excessive damp taking a 
large share) iuto deep ho l l~~\ r s  and eaves. T l ~ i s  s11rf:lce is I~uried in thc gloom of higll forest trees 
whosc roots find :I dccsply seated hold in the fissures and claclts of the rock, thc underwood being 
~coml):~ratirely thin, so that  i t  is in parts qt~i te  accessible in any direction. 

Doe south of Non:l<~llaog this limestone for~n: t t io~~ striking N.  W-S. E .  ahuts upon 
the pl:~ins nc:ir Uagh~~l i ,  :uld tlle firs1 Q~~nrr ics  arc met wilh that  sopply the Calcutta market 
nit11 liuie, tl~cuce t,vw:~rtls the h s t  this formation is fblu~rtl in a liltc position as far as Teria m a t .  

The llills Irere trrminntc ve[y slldllcnly npon tlre dead level of the plai~rs and the tilted 
strntn sink as it were inti) the nrnrshcs of hlymensing. This is not the case further East, where 
the last slopes terminate in a serics of low 1S'l~is that extend for some distance out iuto the plains. 

Thrrc is a vcry grn[lu:~l chnn:e in the people on 1c:lving Nongstein and cl~tering the 
forccts of Ilic IJln-13lav v:~lley. The vill:~qcrs nearer Nongstein, such as those of Moomarin 
LC. still c;~ll tl~cmic~l\,es Kl~:~si;ls, hut in appe:rrancc ant1 hal)itatio~rs differ considerably ; burial rites 
dn not. scrm to bc pc.rL~rmr.tl in the s:lrnc m:Lnncr, an11 the ~ ~ p r i g h t  stoncs set up ncar the nslles 

the dcad arc not sern. T I I ~  men ant1 women hegin to wcor br:tss ear-ring: and the dress of both 

fiexcs is morc sc:~nty. I n  Nl)nglcul:lng a still gl.c:rter dcpart~ue from the I<lrasia is seen, and the 
1nng11:igc has so n ~ r ~ c l ~  :~ltcrcd t h : ~ t  pc,)l)lc fmm Nong.5tcin have a difficr~lt~y in u ~ r d c r s t a n d i ~ g  
thcm well. A few (IS  tllc IVLIIIICII were scen wearing red I~cad neclclaccs, and all brnriv ear-rings, 
tc1 the n ~ ~ n ~ l ~ c r  of six or eight. 

T111.w I N V > ~ I I ~  (tall t l ~ c r n ~ r l r r ~ s  L n n ~ a ~ n  and are to be found as far \'rest as N o ~ ~ g m ~ n ,  altd 

in ( I I ~  \ - i l l :~~cz  ~ # n  (llc I.nl-lllny N. :111d N.  W. of Langdcltar. 

SOIIIII of S < ~ n ~ l i u l : ~ n g  sliirting the pl:lins an11 living in the most nnhcaltl~y tracts extend- 
i n e  from t111: d6l1uucl1111uut~ or tllc 1Jm-Ul;~y into the plains nn far ns Cliantln n inga ,  is rwlnrl ;I 



tribe of Garos called Habiang, and the tract also is kno\vn generally nmong the hill pcople by 
this name. The drcss of b,1t11 lncn and women is scanty ~~:~rt ieuI:~rIy the latter, from the 
waist up, they are generally cluitc n ~ ~ t l e ,  ~ v l ~ i l c  the strip of cloth that is worn round the loins is 
exceedingly short. Thcy encuml,er tllcir necks with snch a ma<s of red head ~~cclclaccv that  i t  
gives to their coarse ugly faces a st,ill niorc disaRrec:~l~lc :qlpcarancc, while the ear lobe is so cxtcnd- 
ed by weighty brass rings that i t  appc;lrs :111nost on the point of rupture; these rings actually 
rest on thc shoulder. They arc ;rt lirxt :I little l,ill~icl of ICuropc:~.~.;, but those I saw mere all civil 
and turned out to carry lo:~tls, act. as ~ n i d c s  an11 open np the 11111 tops. They clear pntches of 
jungle, here and there, on hill sides, on whiel~ they grow cotton mixed gener:~lly with red pepper. 
Rice is also grown in like sitnations during the mius. Their houses are long and large and 
raised about 4 feet from the ground. The women appeared much morc rctircd than the Khasias, 

and the men much more jcaloos of :uny one spca1;ing to  thcm or  intruding into their houses. 

Besides the Langnm :~nd  II:~l>iang Garns near the plains tllcre is :mother tribe tha t  
inhabits t,he tract of c o ~ ~ n t r y  on the West and Norlh-nrcst quite within the  Garo Hills proper, 
they are callcd Dekor. No vi1l:lges of these pcople havc as yet been visited. They arc situated 
well within the Garo Boundary. 





ESTIIACT PRORI T I I E  NriRRATII-E REl'ORT O F  L I E U T .  G. STRLiEIA\N, R. E., 

I N  Cl IARGE NO. 7, TOPOGRAPIl1C:iL PARTY, I tAJPOOTANA STJRYEY, F O R  
SEASON 1SGG-G7. 

O\ving to our rcccss n.orl; of last ycar ha\.ing been delaycd Ly our protracted stay a t  
Polcri, wlrile maliing thc co~rlorrrcd snrvcy of tlic site of the new sailitarinm t.Irerc, thc camp was 
un:~l)lc to 1e:rvc Dehra till the 20th Octobcr. The n~;rrch doc-11 to Dcllli occupicd 1 3  d:~ys, (luring 

nhicll limc tlrc Assist:mts wcrc employed as usual in n ~ a ~ u l ~ t i n g  a ~ l d  l)roiccting the Plane Tables. 

W e  left Dellri on the 5th N o I ~ c I ~ I ~ c I - ~  and on the fifth day I detached Mr.  Todd, to finis11 
a portion of a. tahlc in the north of Ulwar, whicll would complete the degree shcet i n  which it 
occurred. On t l ~ c  sistll day I detached Mr. Baness to complete the triangulation of the grountl, 
lvinr between the meridians 7 j0  and 7G0, and honndcd on the north by British territory. Mr. " - 
Stotesbury was also detached on the same clay to proceed to his l w t  years gronnd in Sheka- 
\vatty to complctc onc unfinished table, and to talie up tlre adjoining one. O n  the 16th 

November RPessrs. Tapscll and Kitclrcn left my camp to proceed to their ground ncar Jeypoor. 
Messrs. Ilussey and Kirk and I<allc:~ l'crsllad on the 1Sth. I laving tlrus disposed of all tlie Sub- 

Assistants, I proceedctl wit11 Licut. I-Ioldicl~ to tlre grorind I had alloltcd to him, to instruct him. 
Lient. Iloldicll I~ad  ;rlrcady lcarnt tlie principles of Plane Tabling in Ul~ootan, so that  after five 
days instruct io~~ I foluld lle mas qaitc al)le lo csecutc good worlc by himself, and accordingly left 
him to Iris o\vn resources and stnrtcd to\vards thc district I had marked out for myself for trian- 
gn1:rtion during the season, soutlr of latitudc PGO 45'. 

I conirncnccd sclccling stations on the 1st Deccmhcr, an11 1)y tlrc end of tlie month I h : ~ l  
s~~ll icient  gro~ind prepared dtn begin obscrvitlg. T l ~ c  t,r:lnaul:ltion co~lsists of n minor serics, 
cm:ulating from the sidc " Nowai" to " Tt.:lsiaJ' of the Great Tri:o~lomctric:~l Survey, Itahoon series; 

and aftcr purs~ling a some\v!l:rt irregular course, it  joins on t,) thc side ' S:~lcoon' to ' Koharse~?n:i' 
or our o\vn l)~incipnl Tri:ln~nlation. Tlrc g:.eater part of it  conqists of componnd figures, but 
the cxcc.ssire ll:~tncss of tlic ovcr \vIric!r i t  rruis, forbade their atloption t l~ rou~l ron t ,  :lnd 
illducod mc to atlnpt t l ~ c  method of millor series in l)rct'crcncc to net worlc as o s u a l l ~  carrictl out 

in Tol)ogral~hical Surreys in hilly grol~rrd. 1I.y espcricncc this yc:lr cluitc coincitles with Colo~lel 
W - n n ~ ! ~ ' ~ c c o n ~ n i e n d a t ~ i o n  to :~dopt this mctiiod ill f l~ t  grountl :is csp1ainc:l in his treatise on 
S1u\.rying. The sign:~ls \Yere cliiclly 11-liotropcs, but in cloudy weather I used white bell tents 
:~t. Colonel TVall<er's suggct,iou with illc most perfect s~~cccss. All tlucc a~lglcs of the triouK1cs 
\\.c:.c ol~servcd, \\.it11 11;' Thcodolitc on Zeros ,%, , ,<, and tlre l~eiglllsol':~Il the st:~tiolls deter- 

rnillc*tl 11.y reciprocal olrservat,ions with o;lly l\\,o cxccpt,ions. R few secr111d:rrp points 11:ld I,crl~ 
fisctl IJ,V thc Ralioon Scrics over the samc ground, :lnd wit11 tllc licll) of thcsc s~rficient poi;rt,: t;,r 

H 1'I:unc T:tl~lc St.ct,iol~s are fixcad. A t  tlic pc~it~t  of junctio11 \villi olrr Ibrnlcr \vnrl; tile disc:.<.- 
p:lnc.ic* arc :IS 1)11111\vi :- 

LnI. 11011~. Azlll. IIcigIrt. 
At Sakoou - 0".01 - O " . O ~  - YN.G - 2.S feet 

Iioharscc~la + 0.03 - 0.10 - 3.0 
Lincnr discrc~pancy ill fcct + 3:l. 
Difhrcncc of lo* 0.0000200. 
T ~ I C  1riangul:lr error of tllc sel.ics is 3".8, ant1 liucar discrepancy 0.59 incIies per mile. 

T l ~ e  ol)scrrati~ms wcre fiuisllctl on January 31st, and I thcn proceeded to carry on tlrc 
Princip:11 Serics ~\~llicli e m n ~ ~ a t c s  from ' Klro' to 'Bhoortia' of tlie Hnlloo~~ Series, to join tlle side 
' (;oodllal to ' Binsirr:rJ or Ihc Gorhagarll Scries, only one qnadrilntcrnl was required wllich took 
mc 12 worlcing days owulg to bad weather. 



rs t i~natc correctly \vl~at should be shcmn as ' cultivation', and what as ' waste' in  the h,. : 
2. maps, The crops gro\vn are wheat, barley, carrots, bqjra and in a few l h c r .  opium and sugarc:ulc. 

Thc wllcat and bnrlcy are only grown in sm;lll quantities and close ro !~t l lc  n,clls, as they 
~ .nnnot  t l~rir l :  ill such n dry soil witl~out irrigntion. T l ~ e  irrigation -holly done from 
wclls in tlrc ordinary way \\,it11 bu1locl;s and a lcatllcr bag-. 

l'he natives are almost without csccption insolent, ru~~eduuated, -,.~.ovcd and gromul 
dowu by thc tyranny of the Thakoors : many of them especially the ' Afeena' caste are profcs- 
sinnally robbers. The tratic is principally confined to the Salnbar salt and tlrc ~~ranafacturcp 

:~ ln~os t  ' nil'. 

Tlrc climate is vcly dry, Imt not nnlrc:~ltli~, and the annual rain fall a t  Jcypoor scldonl 

escccds 4,0 inchcs. 

I regret extremely that  I have been recomme~lded by my medical attendnut to apply for 
20 ~nontlls sick leave to Eoropc. This will necessitate a temporary srparation from the clrargc 
O K  this party, but I trnst the programme which I Irave marked out for the ensuing season may be 
;ldhcred to by my successor if approved of I)y you. This programme is as follows : Mr. Baness 
tvith six Plane Tablers will proceed vi!i Hissar to survey in detail the ground in the north of 
Bikaneer and Slrilcnwatti, completing $1 that  lies I>etwcen the meridians of 75' and 76' u11 to t l ~ r  
British frontier on the north, and joining on to last yew's work on the sonth. This being cnm- 
plete(l, he and his six Plane Tablers will move down sonth of' Jcypoor where thcrc is more grountl 
rendy triangnleted. Mr.  Baucss himself will pass the rem;~inder of the season in tri;ungulating, 
all,.tlre Officer in charge will spend such part of the season as is not taken "11 in sul)erintending, 
i n  t-&ngnlating new ground and in giving points in :lnd abont tlrc city of Tonlc for the largc 

scale plan of it .  

The Slmbar Salt lake occupies t,llc low ground south of Marot, n great pm.t of i t  lying 

Urseril,tio,, O l l l k P ,  I)etmeen abrupt rocky ridges wl~iclr cross out from the surrounding santl, 
"i ~ d t ,  t c .  something like roclts from the sra. I t s  position renders i t  ;~pparently the prin- 

cipal salt rcscrvoir of the conntry. The hills ~vhiclr p:lrti:~lly surround it belong to tlre Permian 
grnnl,, the rocks of which system arc generally more or less impregnated with salt wherever they 

o c c ~ ~ r .  The country in tlre immediate ncighbo~~rlronl of the lake gives strong evidence of the 
presence of salt in  the soil. The two principal feeders of the lake are tlic AIendha Nnddee from 
tlIc Ilortll, ant1 annther from the south whiclr falls into tlre Lake immediately undcr the Iiohnr- 

hill. Tllc bell of the Mendha Nnddcc is salt in most places, and on the banks of a small 
stream \\,llich runs into i t  from l tamgorg l~  a considcra~le quantity of salt is collectc(1 and pye- 
I,:,r" for market by t l ~ e  nsunl method of salt pans. Indeed, almost evcry circurnst:~ncc connected 

tllc soorcc of salt in the I:~ke pr)ints rather to a gcncral collection of salt from tile sur- 
r,,llll(lillK C~)~~rlLry, tr:i.;l~ed into it d u r i n ~  tlrc rainy se:tson, t11:rn to the csistcncc of any I)cd or  
1.,,(.1; s;llt I)cnea(li t l ~ c  surface. Ccrt:rinly no traces of such :L Led are visible. 

TIlc appcamncc of the Lake doring the dry mnnths is vcry singular. I n  Marc11 1,967 a grc:~t  
part of it  mas dry, and that estcnt of it, chicfly towards the centre, i l l  

A~q~cnrnncc. 
which the salt fnrmetl, \vns of a I)rillin~rt rosc colour, I>rokcn Ilcrc and there 

1,)- tlrc outcroppirrg lines of black mud. 

1111 esnmination of the Lakc from I-I:~n\mlr to Ki~l~nrsin:~ (ncarly N. and S.) gnvc t l ~ c  

I , L T I ~ Z ~ B : ~ ~ ~ O I I  01 the brd 
following results :- 

01 I IW lr~kc. Near the no~thcrn banks (apart rrom t l ~ c  salt pans) no propcrly crys- 

t:rliretl salt was app:~rcnt, hot a semi-crystnliseil form of it (called 'rnc') intensely bitter in tastc 
c ~ ~ ~ r c r e d  t l ~ c  ground likc hoar frost. About three fcet below the surfi~cc, matcr, sat i~mtcd \r,itl~ 

r ~ l t ,  \!as mct with. Half a mile further south, the l~pparcnt dcptlr of Lhc black nluddy salt W:IU 



s l~out  the same; and al~oot  3'-G" of watcr lie above this dtiring the height of the rainy seaeon. 
Thc same depth of water continues far out into tlie lake, gradoally deepening, however, to over 
(i' in tllc centre. I n  this part of the lake, salt crystallises in enormous masses, presenting 
the appearance of rose colourcd ice from 3" to 6" in thickness, and resting on from 3' to 4' of 
I h c k  mod. I t  is here, too, that the salt forms the largest crystals, but it  is never extr;lcted 
owing to the re-occurrence of the rainy season before tllc Hanwali salt estracters can work so 
far into the lake frorn the banlcs. From about the centre to the ICoharsina. banks, salt apparently 
never forms a t  all. The lake is sliallow (al,oot 2' mater in the rains) and the bottom is formed 
of thc ordinary s:dt of nullah bcds shewing but vcry sliglit traces of salt. The salt formations 

of the lake appear, generally, to he confined to the centre and northern and eastern banks. 

The salt whicl~ forms of itself on the bed of tlie Lake varies in depth and size of crys- 
tals with the amount of water above i t  during the rains. This depth 

For~nnt~on of Lnto Snlt. 
rarely exceeds 0"; an amount which could only be extracted frorn the silt 

beneath, and dissolved by about 3' of water. As tlic dry weather commences, the \\rater becomes 
su~crsaturatcd, and tlie snlt is crystallised accordingly. When  the water above it evaporates, the 
salt gradually assumes a bitter taste, and s red colour is imptrtcd to the water by the occurrence 
of a very minutc rcd parasitical plant, which is rapidly developed over the crystals, and tinges 

the tvhole surf:lcc of the l:lke. IVhen thc water has entirely disappeared tlie salt frequently 
loses its crystalline form and pinL colour, and becomcs ' rac' or bitter. I t  does not change its 
cl~cmical character hon~evcr. 

When the salt \vIiich crystalliscs naturally is ~vorkcd, the proccss is simple cnoogli. I t  is 

IVorL~ng  01 Snlt. 
brolicn up and carried to the banks precisely in the manner that  ice is col- 
lectcd from ponds for thc London marlcct. I t  is made np into heaps 0.. the 

bank by \vliich means i t  bccomes 1)rnkcn and dirty (curio~~sly cnougll, this proccss secures a 
sliglltlg higher price for i t  than clcan salt would fetch) and is sold on the spot to itiocrant nier- 
cl~allts from Dclhi and elscmllcrc :it 10 annas pcr ~ualund. 

By far tlic grcatest amount of salt prcparcd for t,lie market is made in salt pans, mlricll 
arc formcd ycar aftcr year in csactly the same part of the Lakc, t,l~cir size 

Snlt Ts~ls.  
varics indcfnitcly. They are usually suuk about 20" bclow thc snrface 

of thc Inlie mud and smootl~cd flat, n acl l  is d n g  conrcniently near to such a depth as to secure 
about 3' of nratcr. The w:~tcr thus ol)taincd is beant,irully clear, but contains 1 c s  salt in soln- 
tion t l la~l  the 1:llcc wnter allove. I t  is run into thc salt pans by means of a l~nsliet swl111fi 
Lct,\vcen two mrn. I n  about seven daj-s the salt crystallises ant1 is talien ont, so tha t  onc snlt 
pan can be ~vorkcd about four times a month. I t  is s:~id that thc fourtli time, the salt so collected 
is infcrior both in qn:tlity and qu:~ntity which sccnis to 11rove that  the salt esists in tlie silt, and 
not l ~ c n c : ~ t l ~  i t ;  ant1 th :~ t  it  is gr:tdunlly eshnustcd by rrpcntcd \vashings. Tllcse salt pans are uf 
course w:~shcd over during the rainy scason and \ \ ,~rl i  suspended. 

The following are a fern statistics :)bout thc salt works :- 

Slnl~?l~r*  
After four days cvnporation in a salt, pan about $"salt is deposited godoally 

increasing to a1)ont 1.5" wllicl~ is about the grcatcst depth of salt ever formed 
in n snlt pan. I3y making usc of tlic wrfacc watcr of the lake thc salt is deposited much more 
rapidly and is frcqncntly ready for worliing in four or five days. The whole extent of land 
occ~~picd by salt pans is about two squnrc milcs, but tllcy arc vcry much scattered. 

S :~ l t  pans covcrinr al~out  onc hip11 of land or about 130'x 130' turn out about 00 bullock 
P 

Ioatls, wllich \\,orlld amount to 22.5 maunds with the ordinary weight of a bl~lloclc 10x1. The 
salt s~ sold a t  I-Ianwah or Goodha fetchcs frorn 8 annas to 10 annas per maund; a duty ot tllree 
ruprrs 'per maund is pait1 a t  I-Iar:~sin bcforc it reaches tlle Dclhi market. The salt workers receive 

pay by the amount of salt they collect in a dny. Their usual daily wages bring about 15 znnm. 
The rcvenuc derived from the snlt works of Hanwall and Goodha varics fiom 1 to 2 lakl~s per 



annum according to the lcngtll of the worliing season. The whole of this belongs to Jodhpoor 
half the revcnne derivcd from the Sambar salt works belong to Jeypoor. This is estimated a t  
from 4 to 5 lalrlls per aiinum. 

Cl~ernicnl nnnl!s~s of salt 
An analysis of the salt, earth water, &c., of the lake gives the follow- 

kc. i n g  results :- 

Specimen No. 1.-White semi-c~ystalline substance called 'Rae.' 
Composition Na. Cl. or Cl~loride of Sodium with a trace of Chloride of Magnesium as 

impurity. 

No. 2.-Salt iu complete crystals from thc ccntre of the lake. 
Composition prcciscly as above. 

No. 3.--1 lump of mnd from the bed of thc lake thicl~ly intcrspcrscd wit11 small pink 
crystals. On being hcntcd with w ~ t e r  lost 20 per cent of its mciglit, which being tcsted proved 
to  be Na. C1. Tile rcsidoc coilsists of GO per cent earthy mattcr, and 11 per cent earths, of which 
tlic greater proportion is (Cao. Po. 5.) Phospliate of lime. 

No. 4c.-Snrfacc water from the lalie spec. grav. 1.351, colour pink. 
I n  1000 grains 2!)7 consist of Na. C1. Thc coloring matter bcing highly coucentrated 

and testcd as a mineral substance, gnve no result whatever. 

T. 11. HOLDICII-Lieut. R. E., 



INDEXTOTHE SHEETS OFTEE GWALIOR AND CENTFUi 



rp 

I .4 
- -r 7 

IND$X TOTHE SHEETS OFTHE CHOT NAGPORE DIV!! SURVE%: ' , 1 ,  
- .  




	DDn 6 639_2R.tif
	DDn 6 640_2R.tif
	DDn 6 641_1L.tif
	DDn 6 641_2R.tif
	DDn 6 642_1L.tif
	DDn 6 642_2R.tif
	DDn 6 643_1L.tif
	DDn 6 643_2R.tif
	DDn 6 644_1L.tif
	DDn 6 644_2R.tif
	DDn 6 645_1L.tif
	DDn 6 646_2R.tif
	DDn 6 647_1L.tif
	DDn 6 648_1L.tif
	DDn 6 648_2R.tif
	DDn 6 649_1L.tif
	DDn 6 649_2R.tif
	DDn 6 650_1L.tif
	DDn 6 650_2R.tif
	DDn 6 651_1L.tif
	DDn 6 651_2R.tif
	DDn 6 652_1L.tif
	DDn 6 652_2R.tif
	DDn 6 653_1L.tif
	DDn 6 653_2R.tif
	DDn 6 654_1L.tif
	DDn 6 654_2R.tif
	DDn 6 655_1L.tif
	DDn 6 655_2R.tif
	DDn 6 656_1L.tif
	DDn 6 656_2R.tif
	DDn 6 657_1L.tif
	DDn 6 657_2R.tif
	DDn 6 658_1L.tif
	DDn 6 658_2R.tif
	DDn 6 659_1L.tif
	DDn 6 659_2R.tif
	DDn 6 660_1L.tif
	DDn 6 660_2R.tif
	DDn 6 661_1L.tif
	DDn 6 661_2R.tif
	DDn 6 662_1L.tif
	DDn 6 662_2R.tif
	DDn 6 663_1L.tif
	DDn 6 663_2R.tif
	DDn 6 664_2R.tif
	DDn 6 665_2R.tif
	DDn 6 666_1L.tif
	DDn 6 666_2R.tif
	DDn 6 667_1L.tif
	DDn 6 667_2R.tif
	DDn 6 668_1L.tif
	DDn 6 668_2R.tif
	DDn 6 669_2R.tif
	DDn 6 670_1L.tif
	DDn 6 670_2R.tif
	DDn 6 671_1L.tif
	DDn 6 671_2R.tif
	DDn 6 672_2R.tif
	DDn 6 673_1L.tif
	DDn 6 673_2R.tif
	DDn 6 674_2R.tif
	DDn 6 675_1L.tif
	DDn 6 675_2R.tif
	DDn 6 676_1L.tif
	DDn 6 676_2R.tif
	DDn 6 677_1L.tif
	DDn 6 677_2R.tif
	DDn 6 678_1L.tif
	DDn 6 678_2R.tif
	DDn 6 679_1L.tif
	DDn 6 679_2R.tif
	DDn 6 680_1L.tif
	DDn 6 680_2R.tif
	DDn 6 681_1L.tif
	DDn 6 681_2R.tif
	DDn 6 682_1L.tif
	DDn 6 682_2R.tif
	DDn 6 683_1L.tif
	DDn 6 683_2R.tif
	DDn 6 684_1L.tif
	DDn 6 684_2R.tif
	DDn 6 685_1L.tif
	DDn 6 685_2R.tif
	DDn 6 686_1L.tif
	DDn 6 686_2R.tif
	DDn 6 687.tif
	DDn 6 688.tif

