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RETPORTS

N OTRE

 C0AL RESOURCES AND PRODUGTION OF T¥D14.

. . . .
From the Secvetary of Stute for India, o the Guusrnment of Ladia,— Ny

...«y

2 daled 242 Iioren 1508,

’k collection of prpars
hpm s from Her Maje Mis: ozl production
faveign countries ; ard it i - th endion of Fler ]
(mw*mr wnb to instruc presentatives to report furthoer
cn this sabject, in order thab thelr reports ma,‘j,:' Z,vf: laid before Parlia-
et in 1867,

arownat, baingr

2. Thave to request, Lo wrefore, that you will fssue directions fo
cyour Olficers in the several disirists of your Pregicency, lo furnizh
reports on the eoal rssources and preduction ia the districts under
theix c’x.n'fr'*, supplemental to the report by Dr MClelland of the 114b
Jaly 1845. '

Ne 876833,

Copy forwarded o the ‘Gore:rmln,mts of Bengal, N W, Provioces
and Penjub, Chief Comralssioners of Qudh, Central Provinces and British
Burmaa, Hesident at’ Hydera ~ad, and to ‘the Superintendent of the
Geological Survey, with a roquest that the requived repo

b may be
pxep.ired and submitied to this D: partment for  transmission to he
: : )

Secrétary of -State.

. Mo, 884, dated 15th AL EA [8€6,

P Ed s, By tie Moz Dmmnxg ST
Copy forvrarded to the Public Works Depactment, 'tvith 3 reguest
for any | information on the gubject which that U spartarert may be able
Ctos sup piv.

o

From #le (}’oz:emzm:né of «Ladios, o the Scereta ey of State for Ledie,~—No, 101,
< T daded Srd Juwe IRGY

Ou I‘?u’lrf of Liord de Grey’s despatch No. 20, dated the 21ith

"s[al"'h 1866, we reguosted the saversl Luma Governm ents and Adminis-

ations to £ 1rnish fhe rej »o:fs required en the coal resources and prodac.

; tu,n in ths districts xmt ar thel ohar;-ca, and we A«Iurmwd a siratar

reqaigition fo the Saperintendent of the Geologieal Surrey, and Lo the
Tublie Works De p.a!(,' sonil




2. We now transmit to you copies of the rtp lies wln(u we have
! N > y 3) v
From Benzal, No. 2722, daled -2nd . receiv (’d to our C“C“Lar: tegether with
Qctahor 1863, ’ ,ﬁk\'emy-ﬁu coplesof a ptxmrh]ehm «cﬂm
Erom North-Western Provincer, No.  poal resources and predusction of India,’

ERC,. dated 21st Jauuary 1867, . . , .
From Punjab, o oo dneed ath Cprepared. by Dr, Oidham with re-

August 1888, - g ference to Tord de Grey’s despateh
From Qudh, Ne. 2430, dated 26:h June  ahove mentioned. ,
1856, ' ' g
From Centzal Prosinees, No, 2008.151, 3. We may state 1.!1:@ we arp at

dated 2ith Ostober 1886, present in communication with . the
Promn Brivish Bursah, No.o 203, dated |

S0 Seqnher 1865 - Odiciating Saperintondont of the Geo-
From Besident 5 Uydersbad, ¥o. 85, logical bar‘:’"‘ on the propriety of or-
dated 9th Au"usf 166 gaunizing some proper gystem of obtain-

Correspimdence Teganding Kurharballee ang correct mineral statistics in Tudia
Coal Field (re ccivedd  under docket ]L{l t we shall ) o
fmm Public Works Department, No, , - A0 1AL We eha address you h"’rpl“ﬂ

5070, dated 8th June 15661 . on the subject, , 4

E_‘rrm ’[‘ OLm.nr Esqru'x LL. D., Suramtem(@.mh/ the Geologioal Survey rf
Inm!.f/ to the ()Jﬁm(/’uu;' Jurior. Seorelary to fﬁc (rl‘LC’h‘l”’{’?!“ of }mr):l?;‘““‘
;‘10. D]g ’}ﬂ l"l _U]l Nende ::(’Jf'l' ]f()e. 7

.

'iour etter Ncs; 2 3.5»3‘, ‘dated the 12¢h instant.

The report mithn ol resources and production of India- (um ading
of cowrse Bangal] was culled for several months since bj the Governmen
of India, af,vwc]i as the Governments of Madras and Bombay, and will
be subrmaitted in due course as soon aftér the close of the present ccal
_year-——generally ~w;»po«od Ln torminate in Drf@lorma_) will h(}'“ut of H;«,
'r(,tmns of ‘the yes ar's nm‘ tum being received, :

o Noo 9742, dated 2nd ()dub(' 1888, o :

f‘ w]nf.swj é;' t/’re' Fore ruI)M‘IIL 0"’] -mz:m’

Copy f(}}“’.’ll‘dtd to the Somehr" tq the anrnmort of India, a, i the
o Homn Department, ‘for mfm‘mat}nn with reference to the merterandun
+ - from his Office, ‘Z‘yo. 876, dated the V»Jﬂt day hsb v

“:}\. }u., Lﬁ"/'mizregl Seeretary la the Go-
qn'ime'nt nz‘ L’fw N#rt}e,-TVm o P:'m':ﬂc{'s in: the T "ihlic Worke f‘ﬁ”"' e nf,
‘z'n the »Sw'rﬂcrrw fJ» the Gmemw'f’ﬂ ( muz Hovz. Drrnmrmt T }\n. z.fm,

b

‘ ”L hdpr : .‘a(‘(’riiury Howaﬂ s ’ndctk«’mﬂn
No: 577’ da fed lath Mdj l.zst, on 'the suliject of coal resvarces and pro-
dac‘rwﬂ n the Nnxﬂ}—"v\’estum Provis aceay Lam desived Lo/ state that., coal
mown o exist in any part of $he North.Western Provine ‘s, and
2rt s dpp wut!v 0ok the least pmi'tbtht of 11,3 83 exis tmr“

-

-

Coperaticus in the Poniab.

3

”li" ('m‘ve?‘nm‘_nt,
=n* the Voinuws 1461 and
.n agust amd Septoraber l‘*f"» \!‘a livay
Brenchl, ave the only oues wohich reder
to ke supply of coal to the Ra ‘IE woy at Miczapore from the wines at
Rewals, .

2. 1 am to add that the ]nm‘ul Procecdin

# With the Goverrmeul of Indis,
m the Publie Works Depattmeant,

f o dle

Frome T Twonurow, Msq., Swereiory (3 e Government o

Seevetary to the Govermncat of Indla Houn Darasrynst, Shxla,-—-No. 1037,

dated I{l'"m‘ce, kb Lt ].813*3.

~In 10 ol to your lelter Nao. 372-7 dated 15th DI
ta ‘:uLmAt, m]m 35 oof a merorandum, and its enclos
tary to this Government, inthe Public Woul

2, This memomaduoa may be considered 25 ~1Hmm TNyt
])r.'(.?}.d‘hzm‘a’s printed repart, dated 30th Apnl 1801, which con
i fuety np to date, all the m.(um ation this Gov Tt possessos

rd to LL\, coal mines. The impressien he dorived from the L r ef
spection, which alenelit was in his powor to effect, was that the
quantity practically available wwould prebably net j Iavge, Bat, so
for as the mines have bean yeb oworked, there has appueently Leen 1o
'ndioaiiﬂn of exhavstion; and the cxperience thus gained fﬂim s 1o
have lod thess engaged in the work fo anticipate that fho availalle
SUPpLY | TuLY t;h'm:;:‘:d;— lwu\e‘,to he more cc vable thon at fivst
searned hL»le The character M the (_,ua'l Ao entitle it <o rank
high as a'coal for manufacturicg’ q \
ignition that its use in steamers 10y eemmed to }w
eviden ty be turned to gead zecount in ruwl
3. Tae lientenaut Goverror bhas understcod from D, Ollham
that he hopes 1 season to be able to Lave a complets survey made
of the Salt 1 tange; and if <o, it L:ny b hoped shor LI) to ohinin very
complete information i lC,'_,’"U’[ to the conl deposits. 'These appear also
to exist In some uiher portions of h hill ranges on the north and
enst of the Pm,]mb ; bus, w0 far as is known, not ja suflicient gnantities
to be practically of economic use. ’ :

=

Frora Cortomet A Taveon, Gifeiating ;S:'/)’f"m'u to the Government of FPunuh,

;PC'])[[‘.C T;‘r(};‘ .[‘ljufl’!/ seinf,  fi ihe  Seeret: ity ta the fFoveriment (‘l'f\ ‘Z"(‘;]]
No. 1834, duted st July 1865,

~In reply to No. 1243, dated.2nd June, the vudersignedis desired
toy iurv.m-d the accompanying mmmr'mJLun o eoal operations in the

 Punjab,



-

Memarandun by the Secvelary lo z‘fm ty/)tn‘v-n.fw;*at of! Puscialv Padlic Warks Iy gt
S S gnendy e cond sheraliong in ke Pawal, ‘

: Excavaricn ¢t GOkt Saur Raver. :

I Tho late Lieutepant-Governor, ‘Sz Rebert r(ﬂh;”“lntl‘) in a
minute dated 17th July 1863, stated mq,(, s ;ttelntmn had. hn‘ux called
to the éxistence of L;ymtv or, v oad in the Salt Nange, vpamn “"}n v
Dr, Fleming had remarke fually in bu; report p'xbl whed ta the
Journal of the Asiatie I‘:»emx by of .Iw agal, Vol XKLL of 1853

The eoal had been exmnined and tried on sevesal con ng, and oree
hv ”v[r. Ln.dhi(‘!l, Chisf Fngineer'ef the -Punjab Railway, who repottel
fwomu}v of it bt ro alber |]_nL Lad been made to systematioally work
the mines up b0 tm, date of bir Ru b ‘Mun(o ary’s mainufe above

, ref'mred oo
In. thal mmnté‘;odux Cweregiven ’:}m the s ter should be taken
£
‘up in earnest; and the question of the exis arme of eczl or ignite £t for
fuel bo ﬂmmnmxh' tested and de weided or, koth ir the Salt lmnrw and ab
lml.zbagh; ard extracts from Dr. }:'it,mmu' § Taport were’ wvnt tm ih::
: mﬁ AIBALN »:sf the officers concer ned : :

LA fcwﬁmbl@ repﬁrf oni the pz‘o;pw'ns of a em} field near Rahbfwh
zm;l in the Bunnoo district was subsequently received from i the Deput ¥
Lumlmmmx-,r' Lut this was followed up by no further dctive measures.
’Ihet'e l::, lxom L rezson to beliove tlcxt 111(' qunutzty , .n:u]a‘ble in these
n v;fxy uml‘cl ST ‘

o of s 1 \V.L., mmmmmd in ihu m.zib jthm;'w of the
h:.f,n(‘t mrly in ].ﬂﬁ :

. ; u‘h;.w 4z sex :t tu Llw‘ rua', A.(itumuf " ai M:ﬂ)u“ fﬁr tn.u Ta
Aheie 10(:«3muhw cetgines, and the result was lavorably reported in ihe
letters " from  the L'Lm%{ Engineer mnd Loa om(h':e S, ‘r‘mi'c'x&u;t,
© published in pages 207 and 208 of fhe. N.lpnln nin tn) e (u:.»‘ze nf
Imluz, L;ded drd mwn ember 1364, ‘

The l'ﬂsulb of iurdwr hmm, mﬂn
gxpvmhtmﬁ and the gencral prospects’

, m' of pas o
the mines, w

X !7‘1'1’1.1) IR V]

i PRI

1*12th Q¢ t,uber lé:Gi

; )c‘,. d..nt d‘ Hm (xu-lnv ncal
urvey of' Imdxa, who fad hcen orrleml t«) pmcww} bo the Purijab for the
yu,rpam in Governrent of India’s latter No, 1116 of 'the 17th P ‘ebruary
1864, bad exammpd the mires, and reported en ther. to the Goverment
i I]L: opmmns ‘were not communicatéd to this Government ; but

'

if the R‘mivmy Branch, the Gavernment of

P-Y, :
: indxa, Nai :
; Seerctarv, :exmrL ed ﬂxaf, from Dl Oldb'xm }.r*pfnt the sup;ﬂv of scoal
| “jand doybts are e3 prebqwi as to whether 1t would be
: :emnomlcal than, m)od and t‘u ‘ mhxrmatmn as’ ‘m the Loct
i of the coal, 'when. Lroug}xt .to 1h
oompqred "mth thdt:ﬂf wuof

: :
wliony } st

‘memorandum pubi u,h«.d a5 a ‘wpp'éuxh nt I;n‘ the Paz.zyaq »l, iesable of ihu :

#

he i16th Auirvss 1864, to the Under!,

-On this point full information has not heen received ; buv enalosed
¢ a-report by the Acting Agent Punjab I;mi‘mj, dated 1lth Janrary

Al
* 1865, giv m'* tha ro’u[t” of experiments by tuc Locecmaotive Jupw-v

tendent, frora which it appears ‘that the coal is an cfficient fuel for
" Ratlway purposes, but that, if it ba used slons, it is o«;vcu‘(-r'ﬂ,,y LoTe
costly thanwaod, at the price ab which that srticle conld then ke obtuined.
It will be okserved, however, that, when w

ad and eoal were mixed
together, more perfect combustion was oldained abt a cost of only
23 per ¢ont. in excess of ’Lxmt of wood ; and that it was wcrw“t( 'd thas,
by using a large preportion of wocd, further ecovomy would be eflected.
In these caleulutions the cost of coal at Moolan is taken at Rs, 72-1
per 100 maunds, but the reduction of mie has been effected, and it may
_now'be assumed 2t Rs. 68 per 100 mannds ot Moolan, of which the
" detail is as follows 1

3

16
19
q

“¥
s

‘ ! Total _i...;
The quantity  of col supplied up to the end of the past vear
amounts to 47,667 maunds, ot a tetal cost of Ra 34707 includiog
carriage.

"The mining hitherto exesutad does not help to the formation of 4
better es h*mre, than was previously practieable, (‘f the guantity of eonl
the Salt ].u‘,ngu an fomich, Inoa rrmlmmul sense it is, there is ample
reason to ‘be concluded,. s‘m/'tly Timited. Buag, on the other hand, the
actual . number of fons of eoal that it ean funmn s no deubt very
oonszdembm, and 1% is to be antxr'mtr‘d that some years hence, when
the price of weod fuel has greatly risen all over the Mortlhern Pun]uh aa
it will undoubtedly do,” the demand on those enal deposits of the Salt
Range will be great, and that they will he able to mazt it for a sufficient
length of time t6 : 'IN‘LL of arrangements for the re-producticn of timber
being ('buwiu Uy and efficiently rnVin

: 1,:" P'n,m) Raidieay,—~ Ar} 4" 7r"n( 111Jl o a»umd ]"1\)

I have the honor to acknowle dgge the ¢ receipt of your No, 32y of
the 9th instant, aad previous letiers, on the subject of the emnlm ment
of ‘coal for R'ulway Tuel, ‘

2. I regret the unavoidable delay that hr:: oceurred on ry part in
.mswprmw your communications; I was un nable to do so, with any
L‘idCtllCS:a, without first uhtamn.fr the views of the Chief E nginecr, the
Locomotive Superinterdent, and the Store-keeper.

3. The questions to be considered ‘mf«W Lether coal is an el icient
fuel for Railway purposes ; and secondly, whether it can co mpzte in price
W n:h vood fusl,

.



4. 'The first question ] wmz shraady been considered by the Locoran.
tive Buperintendent in the ath mmative ; and with regard fo the wcc«ul,
is shnwn Ly actual ex perhm\nt that the consumption of

a Jihs,

per tmm mile agaiast G6ths. of wood for 1,000 miles. The cempxr;.tim

consurnption and eosbs of the two faels wuu!d bg——
S R A0 B\

Woad, Bds BHLJ’-'», at Bs. 2];.«-{)-0 S (7 R I
Cosl, 48782, . 7240 .. BEL 12 0

or an exeess of 108 p
separately, Dut the Locometive Superintendent reports that, , 1f tne-thind
of wood be mixed with the coal, the result is a more perfeet. combustion
combined with a considerable saving in t’tm quantity ¢ censinad, being
only 20-7116s. 0(' uml and l,l-n’ 0? vwod wsing for 1,600 iz

3 ¢ : Ls. A P
Coal, L[&s‘ 25;’3‘-22. at R e U b F AR o
Wood, o, TOGLD 0w R I 1

Total B 59 § 111 0

or Oiﬁy 25 per f‘mih AT in cost than if \"ouﬁ alme were used.

5. The Locomotive Supe .ntenmz:xt is of cpinion that further expe-

- riments will show that an inorease dn the p
followed by a stlf greater reduction in the (un:‘um] tica per mile, .311'3
ultimately Lring Lhu cost of - the mixed fuel o & par with tha veaed foel.

6 Tn nmkmﬂ the above calonls ~Lmh the eost of coal when deliverad
at Mocltan nas Been pat dr'ww ot Thse T34, )
tween the masiaa of Be 8412 and - the wi mlx’mm of "Re, 5S.12
ghown in - Consuling Ex nm;z""s No. 4051106 of Srd Dadember L3Gk.

- By taking advantage sof ther ainy seusons for bringing down the eoal lr‘ o
Pind Dadun Khao to Meoltan a . considerable veduc ticn in ”_Ji rate migt
“no_doubt be tﬂ ected. : i

7. The price of the wood fuel hos been caleulated at 'lL. 2L per
100 maunds.  This rate was established at the tine of ul.th xoup tha

U revenRue e ouuh‘ to the 30th Juno qu»..,,'and was based on what fh',l
“wood had up to that Lmz_. t, pmu. 33 Iuﬁ‘l"“t‘mn. .allowcﬂ Lo caver loss b‘f'

B drying. . ‘ T e R ;

This has again hc"n Io'm*d nto by tha otc,ora,~Leeper;‘v?mg

that expexience has proved 5 per cent. may s:ﬂdy b taken as the a

logs from all causes ; but'as ti_;e fuel has of Tate boen brou ~ht'into Lahere

at less expense than formerly, ‘that Rs. 21 per. 100, xnamuzr Toay lm

- considered us s all x«q)rwnmm its cost to the Comy, any. S ‘

‘ 8. (mn»xde"m g the prob abilite Weld ont by the Lcco.'“mm. “uqor-
“intendent of reduniug 2 thee Histing e reas oF 25 por rent. in the eost of the
5 mixed fuzl cver e md ﬂlm 5. and thv ﬂi‘i'tmuiy ni er] fuel becoming dady
" scarcer and higher in price U.!w’rnyurt by D Stewart shawing thar,
“during the past 10 years its cos 3~ncn doubled}, 1 zecom
mmd z8 propesed by the Chicf Boginear, ¢ A’f an average of 100 maun:
“ Uaily be taken Ly the Railwsy, (‘nmpa ny o be Jmu-"’-d a8 Moclian for
“emiployment; for lu(‘omo‘wa purposes | l}ptwc‘m th reves :uw' station and
} Shex: S’h&. -

:s“‘....

er cent. du the cost of coal over wacd if used

arbion of  weod will he

sing tumme:m tate be

“the year 1863 for working that section of the line b(,t ween Sher Sha and

-
-3

-

If the Governmant, through the agency of

emplayed at the coal mines, \:roulﬂ continne for the pr
fnr the conveyanee of the coal to Pind Dadun Khan, and

I

19 Sher Sha, this Company w culd be saved the expense of s iRy *1p

pstablishment at thos l,lar‘ess.

1t is a matter of great regret that the great cost of  carriage to the
Ratlvay eh(‘ uli prechide the ‘:tr»u sive use of ¢ onl, swhich haz been proved
to be an elficient fusl for !..'n WY PIITOSEE. Chaenp means of transport
vl allow of itfz lovracut over the whele Hre from Umritsur to JZooltan
at ruuch less cost than woad, besides rendering the Tailway almoss mde-
pendent of the pressnt precarious supply of wood fuel.

From the Chisf Eaginegr, to the doting dgent Pangod Roilwwy Ko 264, doted

Dot December 1601,

With referanos to your Mo 1250 of the 6th instant, with enclosares,
cin the subject of coal, and subsequently of the Cenaulting Enginear’s
No. 1122 of the 1¢ (L ingtant, on the some subject, T he A;w(.‘h forward
an abstract stotemeyt by the Locomotive ‘“upen1mﬂtulvm. showing the
approsimate valoe for working 1,000 railes with woed or coal sepaately,
and with wood and coal m(d hnm which it appears eoal alone 13 more
than doubles the cost of waed rue\l o the preso while by mustug

o -

onb Tates
them mixed, in pxupo:t:o*t of tvyo of eoal and one of woed, the cost
only 23 per cent, above that of weod alone.

Tt will be seen, 1»" the 1
£ the 24th ultime, that the'
th heavy ¢ranspert charges, which will p"m dbit their extonsive wse so long
as wood fuel can’ be procured at tha p ib rate, or until the transport
charges can be reduced by the proposed Railway tu Peshawur, which
would probably pass. ab 1o greab distance from the mines,

xecutive Engineer’s remorandum No, 449
b eost of the coul 13 rwostly atteibut Lb 0

R 3

Ina recent report by De, Stewart upon the supply of fuel for the
Punjab . Bailway, he estimates the quantity obltzinable 2b 32,785,000
maueds ot dry fusl; and the annual reqe direroents for st ers, worl :
«\r , at 430,000 raaunds, and for Reiiveav parpezes ab 678,0 U(] watn

- a total of 1,103,000 vanunds, which ¢ givas only threc years' supply.

iV

Under these cirenmstances, and the cut ainty of woed fuel becomings
more scarce and exIn wive at no distant date, 1 1«:( ommeid that an
average of 100 maurds of coal per day be recelved at Mocltan duving

(54

A

the reversing station.

wy . - " N v - . .

This will allow efthe coal having a raore extensive trial, and at the
same time afford an opportunity of further explorations on the Sult
Rnrw-*. C



Ertract frow letter from e Locem
CPagial Bailvey,--d

41, daded B4 Deceinber 1004,
1 have "ive'n the coal s fairtrial, and hxm itoworks the trains satis.
~Aaey \;rsl - ag zerards its steaming quelitios, S
Witk the best speciinens, from Makruth and Jiuumnd trains bave
been run with ag little as :lfﬂbe. permile 3 bat 1,,14.,4) 7 ihe ..»11 as 1, o mes,
the good with the bad, the avarage is 401bs,
T take the average ‘cont of the coal landsd at Moo tau o Re. 1:’-4 per
100 maunds ; wooed xt fﬂ.e 21 por 100 maands, and deduce. r}u, following:—
‘ ot . _xd~. b}:. h)?,‘ .»‘L })..'
1,0 wiles, at i»l; ].H. aof v o d per wile .. 804

1090 T, A ecsd L e 487

3,000 0, 20T ib&i. ' k‘., e 25
) LOud s 5 Xl-ui. wowod ey 14019
: R DA s : i

“ : - N . : . N ”\‘tl‘}

Mhis wmx]d J.o:r ﬂx at Ul.r u::si, of eoal verars woed j: s ‘.:*! Blo 1

bt .vhem 'mwhixl WOO J s consn ml wi ith the coal theve iz rauch)
. H . :

E g:reater o ‘ . , - '
Trains. average, inclusive ol en g-izua and tender, 150 dons; and
ed 2 unle‘a per hm.r T : Sl

O"() )’

IRESSUPIDSRRE

’;.L..:tract Srem mcrmmnu'un fm"' e (m'o.hc trs l"l'?’f""ﬂ’dﬂﬂ'uf to-the Acting
: ..Jtmté l’mfuw Bailivag, ---ﬂu;. 4, (Ma’w nt Janucry 1865, '

*The peanliar mtuz‘“’t,e “of | this eoal | uqmm a ('(-L{:nr griount of
vgen to sllow it o dguile proy wx.i‘;': one-third “wood - was {ouad  to
wotoplish this in a greati degree, and cause a more pe*f’vv* conabmstion,

S0 Im all prebsbility, futare: experiments  will prove that a greater
. Lon:mr»p‘uon of wood with t 1e coal, kv three-f ftnu, of the formes to tiwn.
« fifths of the latter, will make an cquiv ‘ﬂi‘hb 1,\3 E}JP preses at wo ad consurpe
“tion as regm‘ds pricc.‘ : : S

15 4
L

'I'rom MA,IGR 1 F MM‘ANDE' w, O .fu'fz.‘inf} Ew’r"-‘)‘,"m_'y 1o the Cil’e*"' Clommidssionesr
B qf Gudk,, to the Keeretary fo. thd: Government o Tniia Hmu. lemwnﬂ« ':jr;
:'Stmla,-—--wv. 2210 daled Tucknoiw, ZBU; dwie 1860, - NI
\ Tn reply 1o yonr letter Np
state that no wai i v, to e
i).duhty Hmt. azty; ean éver' be discove rod,

1,1;(’ l. agh - pra-.

[

P

ll(lh]l %Sl oner 46 ,xr-l;.now (’d(“b recol iptoed

Lu; :tllm,c; for'a 1'mpmt on the cosl
as req atred by -the Secretary
i or. ﬂu{ iy mation of His

and pmdu :
Top India, uid'

3 P 5, ot P . .
ive Superttlendent, fo o Chig® Fanines,

“enabie the Lom any to compets

.ﬂwl i" Jl ufu mo, [ ard direcked to

born fouad ar several places in thesa grovince: iu the
 Ciatricts qu. sted in the margi:
‘u'uwm ingr sketzle may, mm :
wies of the several cond Hy mavked
WUE v"um'tvh in black, W;.” show thelr

L4
position relutively to the Botiway &

osky ;
A .m,ulw,m.

3. They will ke treated of in the order of districts ebove noteds
¢

swhich i3 oleo the order of their relative tmportanes, as ]ms so [ar as their
conl reseurces bave besn ascertained,

1. Norsowipone~Ths coal field i this district s named Mepauid,
froni its vieinity to a village of that nase. Tt bag been worked by the
« NMerbudda Ceal and Iron Co oy ny? suee 1561 under the Mining
Heense exceuted on the 9th Se pmurm‘ 1864, recetved from {he Seeve tuy
o the Gov crmwn" of Indizin the Depazonont Peblic Works with Lis
No. L1910, of the Sth Decersber last. A copy of this license is at-

tachad (marbe d Adng it put?m.\.:!; (’os;orzlm the loeality and area of

the license, with the m\udtlon-' ertored ;,Lu by HJP Company.  Anoex-
ure B, will give the resalt of o brizl of the coal frem this mine, vaade
on the (mnt Iml*:m Paginealy Railwuy in 1862, which proved the \s\q and
eozl to be gomuwnnt inferior to Luglish coal.

4. Whis ficld is deseribed fn the Memoirs of the Geologieal Survey
of Indiz, Vel. I, Tact 2 , page 169, In the seotion esposad in the
grorgo thronzh which the & Siia Riba River estapes {rem the hills {vide
Anwxm‘(‘ C.), the three soums of coal aggregate 1§ feed thick —the first
sezm bemg 10 fect, the q:em& & fe -L “and the thisd 4 feet, Those,
dl‘!l@"’(’)”'(‘[’ seamy at the neighbouring village of Berar, 4 fuct thick,
are des cmbc«i as capable o. rmn'r oud large supplies of wood enal. The
loeality is eusily accessibile, and little above the genaoral level of the Net-
budda Velley.” The Railway from Bambay to Jubl: th ore and Mirzapore
passes within &ea miles north of the mines; and as they will ke con-
nected with the rail by a tramway, the advaniages of the position will
is faverably for the supply of the lize from
Bhosawnl to .M‘r,ulpm porhaps even to Mirzapere, and also to places
beyond Bhosawal on the other cide. -

3. AMr, rrvxm!c visited these raines in 1862, and in his Adminis-
tration Report for 1862-63, prragraph 347, wrole ==~ I enteved two long
p’vsc'mﬂ excavated dn the side of the hill.  The crnai appaarad 1o be wno}
and its supply to Lo very eonsiderable.”  He understauds that snce that
time further operations have been earried on.

.26, The actual y‘oﬂu tion ab these mines has not y2b beer ascertain-
ed 5 and thongh mining has b@m goang on for soms tmae, and stock
'\ccm*'m[afed the annual rate of preduction will not pznmtlru; be known
tiil the article comes fuily into demand by the corapletion of the Railway

o Jubbulpore, towards which xmu the rails are now proeeessinge from the
] < ¥

nerth and west,
7. T'am to add that a large specimen of this coal was qu‘ to ths

i

Nugpore' Exhibition in December 1865, and was highly thought of by

-the professicnal men who saw it,



{ 20 )

1L Cmmpwanss—fn ths istrict, Burkoce is nL aof the oldest kaown

fi i ;N L'l : 6t by My, Stane
fields, and has been | experimentally worked sinca 1560 by My, Stan
im,uw under 2 lesse which terminates’in ’11' i IREE, T wos fivst dis.
<00 ‘erc«] in 1452, and was mentioned by e mu* Reverend ;-h' Hizlep u_.,;
his “\,}jpn*nir’“' (m l,.h.:a},age of t_h.. .‘o.yi,kt“::. aan W - Beweal and™
Central Tulis ished m the Journsl of the Asiatic k,u'ar!ju of lmncf 1,
Vol XK I’\,, p.xm 537, The paper was also published in 185 in the
Quarterly Journal of the Geclogieal Soeisty of Twaden.

8. A quantity of the coal from this mire was sent for avalysis to
Bombay in 1864, and the anvexure D, will afford infermation as to its
value camiuued 'mh tha Iverb.nlm Valley and lns;hkh and ‘wat,uh.m
~eeal,
) "TLa mine vwag | visited b)r Colonel Harle w Maxwell, CW "f
Ingitecr, 1a 1861, iwhen he roported. that “the extent of the ;_HC o
l nown coal is decidediy limited ; it measures about two foet i in thickness,
7 ong fost of which r zaily be considered good coal; the remainder has much
of liguite maixed mm it Lu still the whole & wrns frecly together, and
will he invalaable for briek burting and other buildieg oiuw‘xtmm. For
throe miles this seam s & xrﬂd lr-nu‘ the bed of a strearn; ard allowing
“1his «i,oi. td extend one ar td a half niiles on each side of the- streant, these
will be about nine Bquare miles, ot thu‘ cen and half millien tons of coal.™

=
I~

}.

R 11 ,»nfr Tt-mpk‘ Limeelf visited this coal field fn'1303, and in his
Adminis stration Report for that year wrote as fdlu\\ e -....<~}' h.nvv 1sited
{he mine in corapany with the Nevercad : an. izlop, whe was one of the
first 1o bring the place to motice. - It has been worked bu Mr. Stan-
brough with some snecess.  Uhe seetion now laid oveh here affords pro-
mise of s much larger supply than was previously anticipated. Al. the
- time of my  last report the thickness of the seam wwas supposed to he |
-one foot, but this has now been discovered to be four sed o half {w
half of which consists of zood coking cox 3y and a]thowrh, a3 previously
- stated; the place is oI swhab removed from the o A1 ro\uﬁi of traflic, veot,
~if the mine should prove really valuahble, the .o on sruition of a f»nml rou

would Tring the coal by 90 lﬂ\].':l of easy tnn:xf to Nagpore '

11, Tn December 1863, a preposal was ruem,d from Mr. Acton
“Byrton, s Ditector of the Ciroat Indian Peninsula Rail way, o werk the
. "B"nl,{)m and Shalpors coal mines’ {dw; latter in " the Baitool district);
~“and if the negeliations now proge come tn o 'sncesssinl te rination,
the forerer , o Burkote field, will be mumchd by tramway with the
“Railway. torm ainus ot Nagpore, a distance of some £0'0dd miles ; 3 and the
~ latter, or Shahpore ficld, mth Ttarsee on; the' Great: Indian L,mn..aux
“Railway; a distance of ‘soine - 30 mllw Lawoeu BLM'lwuf um"l.mlx and
i Jubbulpow., LR T R S
S 120 Up todateof i.l.w report LLP onHurn from the Buxl-'ou, mine
was some 090 tons’; bt of course this daes niot represent what msghb have
been produced | were’ & ol colliery. establis ?'nmnt emplayvd and were

Aheré a brisk demand, ful the article loml} 1y, - :
13 More recentls rthu dwcwmw ct conl hw been mad
a wuwt f

g

o

R thess anmwmm diseoveria

dor sorae months of the year. A full deseription of this

fing Vel XLIIL of the Sclections from the Recouls of (Fovernme
Tndia in iL Puablic Works lfep'lrvur-rt, published in 18G4

1 Thn Uﬂ;mdy Commissioner of Chmvh ara Dias reporied furiher
discoveries; and the Commissionier of the Nerbulda h\'.l-m has Leer
requestad to place ©omades brt suitoble, sumat this Olfcer’s disposal
%‘(‘ar prosecuting his researches, which, ».L.sm complete, will be reperied
hereafter. ‘

15,7 The Clief Commizsioner would Lere observe that Major John
Ashburner, the Deputy Comrissioner, deserves marked credit in respeot
, W Lick bave been ehicdly made cither by

pim er through his fastreanentality. ‘

o 1L Baroon.—The saveral out-crops L); coal in this disteict are
entic o ed 1o tle Mernoire of the Gec logieal Survey \u India, Vel TL,
Part 2, a0l will be found epitomized in Appen ol that velnme,
pages 268 and 270 (sce A xmﬂuxn KY 8ince M liectt reported on
thex t, lej bave been g zutﬂ& ]nv My, hl..l,n ford of the
tieological \xx*\w),z ; veid, marled G, Mo new dis CIVETY
Las Leea made in th iut, “and the six bnown out-cx rops will be fonrd
minutely drmnbul 7 Mr. Blazford. The Rawundso section is the
mogt important, ?rzr,ww one or twe seams, of fanr foet thickness each,
all the ' others bc;ur)' less than that, and not o ifrding w0 promising

- field for mining cperations.

16. « Thesa sever
néarest shation on t'iu‘
district to the woriki; &

n 30 te 38 riles foora Ttarsze, the
‘—,‘) 1'”"”1-1"”“ “‘I'C)U vl the ”«un’zu':ﬂul

0

ked by the Comparv

“which Mer. Ayrton has 1mpﬁ ad ;uuuu.;,’ ﬂ] sy could bo oazily Lz nwl
n to the Imxh\'my S .,tcm by bramway.

"1V, wvery of a e nﬂ seamt dn this district &s of
4 fnore Yﬂl.)dm'll d r’re am‘ is .im, eyutively to f stan Lwele Smith, the
Dieputy Commisstorer of theblistrict,  Seaws hove béen found ab threa
]I')(:(.’ on the Wurdah River 1,-Lwam' the latter parb of 18G5 undl
beginning of 1866, The fells Live net yet been exa mained by the
(u,u o~“'"a} Survey, so that no minute (hx-(‘r?]‘ﬁc;x ai be given ui the

numbér and thickness of the seams u_\pz_\,\,d inthe s,\:‘,",mi scetions.

. V. Bsrisvore~In this district coal is found ad four places in the
Keorba and Qoprorah zemindarees cn the nerth-castern fronticrs. They
were fivsd m.;eavu ed in 1640, and were visited in 1803 Ly Captains Burton

end Forsyth, when exple ming the forests in that dizection.  Their aceount
will Le found at pages 165 and 1€6 in the Voluma. of Seleciens from
the Records of the. Government of Tndia in the Tub lie Works Departo
went of 1864 The Husdoo and its tributaries, on which the out-crops
eceur, s navigable for about 20 miles ubove s junetion with tha
Maohanuddy, which from this peint to the sea, 350 miles, is navigalle

! . : nver systemy
m‘l be found in Seetion 2 of Mr, Temples. Mahanuw 13y report, forme

ot ool

V1. Hosnvse

ADAD.—~—Sonta uu.,-f*m‘)s of eosl have hean discovered

“in the Hill Ranges forming the - sauthern bouidary of 4his diztriet. 'Lhe
J Eéttlement Oflicer, My, €. L liot, in his report, Chapter I, on tha
Physical Featuzes and Geography of the connbry (1565), (hbus alludes 1o



them +—* Coal 15 5o be ween ?vuvwhcr» in the stroamé which ent the

- sandstone, but no seams have yob been found worth worling?  The

~report on the Cuclo,’zi.,a} strusture; of tlm Nerbudda V"‘U

»

Jocality bas not W’h ‘been examined by the Geolegieal Burvey, Trat, vk

~ year it is probable thab Absiz 1uvo~~1m.x‘m ag witl extend in this divection.

V1T, JURBULPORE,— So1me thin gearns of coal ? huve been fornd i the

~ Bijeeragoghur sul- :Lm-m-u of this district, the principal of which is cns

our lmm e rlfu enables h.u.n to oﬁszr.

15 IULhLb tbmc} found in the leser Mahaunddy, & iributary of ﬂu
" Soane, pear the village of Biupar, It is deseribed as probably nob wosl
able; Tt it ex camitbion by.a p*uimsxr.n.xl pvr:s-:»n b t) o earliost o_ppur-
tmmy wonld be desirable, ,

17. In 1839 aseam of . shale on Um «‘samem hmuf ey Jebbul-

pora was - diseovergd by - D, npl bury; and in the xeporl of the Cozl
(,ummma tor 1845, the bed i £pe ‘](.Lh af as “a w!'\, larre bv A of coal,
manysyards: in, th‘lclmc. 4, and oi fivst-rate qwﬂxt‘y 2t i 1844-46,
Mz, Rammel, an aeoomplist bed 3 u-v‘m-('r, *-vm} pita and skalls. en the
Sarueta Ghaut shale “in the h-']’ﬂ’ » Ay, JZwJ" ot v;tif‘ms in. hils

: huL h(’

mh.u[ was rubbish af the cut-prop wight | rove Cleaner m.
Iwag soon ebliged 1o abandon it s nzeless. ot

3

n’ this flu:p:lt(-'} rany be found of soms use

‘information  afforded i
t, 1t is the best ,vlw*l the present “f“*e of

T&oufrh wmanifestly unpcrﬁ:

i

B T

eu :::' \mw A ‘

: t
1 c(.: .1[ i, erz Lo prig.

‘,muq t’u‘mv' 5 f»a '\uu

TR

Coal .iud Tron (i pany Liraited of the other part, =
: . Wherans the said Company have applicd <o t n;'i Seere t"rvcf'
‘Df:z{{ in Conneil to- grant wunto them the Teense and privileges hereinafier

arabion

“eontained gnd the said Eaec'refny of Btate in’ Conneil Laz i eccns ]
reinafter

of the seversl annual* payments roy albice and ovenants ko
- reserved and conm ped snd upon. i e ofidition -
Cweould b efore the emeoution. oi these présents satisly the Governor Gener al
ol Tedia i Comneil that the ea
a,uh"' ribed and is Jmm-dxatdv ;.vazLJ:l«x for the p 1t

sad Com-

£ ¥
“pady and the iworks hereinafler rentienied and upon the oﬂ]er ‘conditivns

heu,ma:%er a;ntamtd a{;r&nd to grant tn thc :;u*d tmmp‘my -uvh license

st \hr‘d “EP (Jns‘mx (,r
am of twvo lakbs of
of tthe werrma duly :aub-.,r bv(‘

w in Council that
1 hefr-re‘i'hu execulio
& shareholders of theé said Cnmpmy.,
Now-this Inder tre witne: ssetly that for ‘rhe pa’*w"r‘ of carrying
: info effict and ' in eipsideration of the avnaal pay-

ovenants i‘nrem resarved and contaitied abd by and
f\:aor; ot .\crwn fn be

SR

1ents: ‘ny'altec;f‘ :
_aztpi “said; Coyppan thm: SUCC

18 I éu‘ld!,i\lun I am to express Mr, "I‘pmptas nﬁr" that the

‘ Indenture madé the &l dny ol Sept craber 1564 betwoen ﬁ"!,.‘
‘Beerctary of State for India in Conncil of the one part znd the 1‘m‘~|lwnnld'l

hat the said Company -

sital of two lakha 01 Rupoéﬂ- hﬂm been duly

i I:lnd as for the ave h\ﬂ" 'm‘l "m'\"\’\"c‘ away of water or fonl air from U

“stone building s stone and ofher iverals as. shail as aforesaid from time

hereby 'vnnt un“u the seid Corapany their snee
ate hereinafter referred o s the grantees)
-4, Puall and frec Heense 2o miine and gearch for avd to work smels
and manufacture all the coal and iren and othor ores tegether with seeh
limestone building stone and other yainerals as shall be requived for tle
purpess of working the ceal ond dron and other cres lying and being in
wider or Uupon an 4 which may Le getten Geithout disturbing the bene.
ficial dreupation of sny persons whatsoever whe may trom time to time
be in Jawful eccupation of sny parts of the surface of the said I: ands and
withont interfering with or In any manuer affecting any rights in or
ta the szid ‘u‘idw’) in oub of or upon all these two cmmn;l tracts of land
hiercipafter par tHeularly deseribed that is to say all that tracs of land
citmate in the Central Provinees of India and bulted and Lownded on the
north by the Nerbudda River on the east by a line drawn duz rorth
snd south from the point of exit of the Hurd River Irora the Gondwara,
Hills to the Nerbudda River en the seuth by 2 Hue drawn due east and
wesh ..‘O"L, to inlersect o duwe north and south line dravwn thronsh
the tovn ¢ ‘uirmni at a point two wites soulh of the eszarpment of {he
sald gendw 4 Hi Lﬁ; and en the west Ly a Hue drawn Lln- norsh and seuth
fromn the p( mi of exit from the suid Iiils of the Sitn Rewa River to the
dda River snd alw 4l thae other tract of Imi the district
id butted and bounded on the north by the foor of the Vindya
Ty north of flaw]al hera “on the east by a line dravn duc north and
sth through o point two ralles due east of the town of Tandakher
and u.t("x@uurf hom the foot of the said hills to the Nerbudds T.iw:r ol
the sguth by the Nerbudda River and on the west hy a h:w drawn dus
nex wth and sawtl threugh a point fovr miles ue west tof the eaid town of
Pundakbera and extending “trara the foot of the said hills to the Negs
L dda River {and which said seversl tracts of land are intendad 4o Le
hereafter mere ymmul tly defined by proper houndary pillars surveyed
and mapped under dive ctions of the Government of Tndia and th he said

ors ol J‘w”\" {who

boandary pillazs and maps. or map when complete d shall e taken by

Bath parties heveto as eorre cﬂy definin ;: and mlm ting the said tracts in
the same way 2s if such boundary pillars had slready been erectod and
sivel maps cr map 11.1 4 beea deawn wpen or annexed to these presents.

5. Together fwith full aod Irtf‘ license for the said geartees {bmt
V'lfhout ]ﬂr@)uﬂmo to such benefleial ocenpation or to any rwhtv: i the
surface as aforeszid) to sink and male mines shafts dvifts air-courses

Cwater-gates and water-courses and other works s well for tb‘ chizining
“eoal drop or other ores and the limestone hu.km o stone and other

mineralg for working such coal and cres frem or out of the said Lnds znd
more ¢onveniently working avy mines which may be opened on the said
i
aid mines or for conveying air into the satné, And also without preja-
diee us aforesaid to take and vse sulicient and convenient heap-rocsm and
ground-reom for laving all such ecal fvon and other oves and such Lime.

o

to time e got upen or out of the s2id lands,

6. Tegether with full axd sulficient wa v leave and passago to and
for the smd g *-mh es and their agents sexrvants and work wen at all Eimes

i
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durihg the term hereby m"n ed to earry :v.v'n, ur earts wagyons or any
v u{hu' voquner the caal iron and othef oros ard saeh lmu.:tfxm Laildine
stone and other minerals as aforesa ui to be got upan or.cut of the said
lands through or over the soid lands or any part thereaf la or towards

such coal-¢laiths smelting works or othexr nlaces as the said pvantees v
ﬂl:‘ll‘ azcots in that b h.d' shall  think czibm dent {bmb withoon
the benefeial coenpation of any persons as afors aid who' m ay b in Jawfud
ocbulv‘hou of any parts of the surface of thedaid land and without

interfering with or in any manner allecting sny rights in o7 4o the wod
wrmcc} and with fall Heense © upon the '-wuﬂnﬂ,m any part theredd to
malke wagan-vays bye ways sids-ways roads lxut~}:'z*lu; branches bridges
and "uh for wagans and olber (.zunm:re laden or ot laden labourers Mml
othars to pass and re- p:xw oyer and along the sarne and 10 n‘I‘ air the saves
or any of them a8 oi en & oec m}u aim.i xuunu,. .

1. "-;_vgeﬂn}r 2dso with £l and free Licens > upe, ﬂzn same lands to
erect sueh kilng fwmaces and  works fox LE e smelting .;m],mev and
manufastaring of iron or ether ores so found in under o Gpon ihe said
fand and ‘:Lm houses” buildings engmne-housss sfore-houses sheds and
other erections aw razy be fuund vecessary or proper for smelling working
ot raunufaeturing drawing or raising my!u o or placiag the said fron wnd
other ares and all materials to be u;ul n umd about the said worls
~and for the residence of workinen and others to be ¢mpleyed in Dr..‘lb’)z*
snch works an aferesaid and for all other purposes nivessary or proper for
the said works or for the gelting of ecal or the, getting or srelth
working or manufactaring of tron er othor owes or iu' the gotling s e
limestone building stone sad other minerals as Eh:xu he u;mud a3
aforesaid Iu‘r ) ah\m‘r:& as that ae Tttle daranus be uokm a5 reascnakiy

)

may be te the said lands by the erection of the said works (and with; ml,

prejudice to such bcl:uz:fiﬂiul m’:c‘upn,hhzn or fo aay rights in the s
a8 uf'erf'-:m Y Tl

8 Aud el licerse over and Lm.u'»h‘)ut sach ]un,"(mé‘ cf, e

said lands ag shall herealter froza time to tiras ba peinted oat by the
Execative Government of the said Central Provinces aud sabiees 1o
“such special conditions as s shall by stch Gevernment be from dime tu fime
‘imposed in that beball to ent trees for the puxprie’ of making choreond
or obtmmnw fuel or txmam fo“ thu use Gi LLe said Wﬂl’kh and nut iu sale
or othuw S R :

Aﬂ also w»‘t i f ull ":md {res lir'e*i sein H’ upm ih»~ sn(i Lracts
of land to do- anything which m‘x} be ne’ceszsnry or coaveniznt for or
‘zbout the sesxchmr* tar or getting of coal iron or other ores or miuncrsls
bailding stoue or lun?sh:nﬂ as aforesaid in upon or out of U said londs
" or the smdtmv of emh ores or the using; 'Jt cuch building stone lime.
stone or other minerals for the carrving of coal aron or mhurn ingrsls
“Timestong or Hms fuel timber or nﬁwr materials to or from sach smelt-
frigmworks or ethir vearks ns sfovesaid (withont g wmurh('e to rt elr Lum '
ﬁcmi cxunup%u‘ns oF ;wh 50 tLe m:far.v 3 a{')m ,md)

10, And also full Ticense
o thmdrfh the said ‘lanids'or -"‘
azx; machmcty.'ﬂn N may bc empk‘}u{ in’ or duuu tm. uml works <

1

o sy any . streazms  Af wa ater ranuing.

istarbing

n:"

- f‘ﬂm grantess ay the Gevern

Tpardy thereof. for ﬂm ixm}um ‘of thm*:rm

{1y

dor amy other pofpese eonneeted with the seil worka Lat «o hewever that
no drrigation works existing at the (n% of the (x«*wmnu rt theso
pre wuh or which may during the contineance
{,t;}?.'f_e‘fu‘ﬂ whethes tha same be daw bl vandef rig :
or not be thereby intertored sith either Qivcetly er indizectly an a w0
also that seeh nss by the granteos of such sbreams shall not in any way
cut ofl ar Ciminish the water supply to any village er fnbebited” '{@:j}
within such iz ol band pov corlamivate or Injure the quality of
sizch water szpyd

g

11, Breepting and reserw mw ﬂ"' y'*
i Conned bis s
{0 have and ver and 1o
leave or prasige to o {r

an ¥ hu persons v‘hom{
coe er for the usc of any othor ::1'3(‘,: Zrc:‘x-
warks or other wodks er places wh atsorver in threugh over and along
1 he g “*1\1 ]u ds or any pard e veof with {ibevty fo the said Secroter
ars and assigns and Maand ther grantess and lessecs io

: : a side-ways trazroads or other roads e ways snd there-
*.V{ et any tromnesads wagon-ways or other resds op
WRY'S nml > by L} sl grantons and o pres and roypass aver and along
snch ways and erossines with 3 \ruz s g othor Leasts of bavihen swaoeors
and other carriages Iadod ard noladen bat so as the come do pot |r<':;21,\
ar damage the wagen-ways framroads or other wavs er roads 1 raade by
the said fmut',gs otherwise than by EreREing or interseeti tng the sama
and g0 oz insuch o of 5 tien be given
to the said grante agents ger*»:mt or workmen and sons the
places of such crossing made and repaieed and kept i vepair By and
at the expense of the persons making or vsing the sune respectivedy.

18, T bold and f‘I))HV the aid Hecnse and mhorities berveiahefom

g';::,\t{;m or exp wioand infonded so fo be unte the wuid grantecs {rom
the let day of Juvuary 18GL fer the o of 50 jears . theacs 'ub"*v;i'
ensuing : anil fudly to ha complote an dended y Ading andl Paring wito
'tlm said Becretary 6f State in Council his suoecssors or assions tho ~~mLP
f Ba 106 por mnmn.z for the fiesh five years of tha ‘,;;1;;'1 -tcrr.}hu:u;‘;
'{L.« ‘J\ﬂ Li R LEOO per avvwm for the weidue of the said form
and also yielding and p Lx,mﬂ* wrdo the szid Secrituy of Stale jn Conneil
)m SUCCESHOTS zn«I assigns from and after the expimlion of the ffth yoay
of the said ferw the sum of one Rupee for very 50 Indian ras ends of
izon. whick shall Le swmeited or 1o wulzetared as the s IV worl s
the sum ef elght cena fov every 30 Indion maveds of jromeoro whick
may te g»»f.uvb of vr epor she said I‘Wu,‘.\ and sald by {he soid o ~-qm:..
withont heing smelted or :{n.‘:;xllzﬁ?.cz tered wnd the smnof fou ';) n:n‘ 3 ‘in
Cevory 30 Todian muaneds of coal which shall be got ont of the c-i
Tands and sold by the sl grantees and also ylellin ¢
the said Secretary of State In Couneil his suocossirs
suins of ;molmy for oz in e spect of all sueh oifer oros MLJ b man u -
Anres yrodueed from such sther cres as shall or may he raised and oo e
cat of the said lands ar manafcluzed ot the said works an (; »ui.: by zlm
‘ wr Geperad of Tndin in Corpoil ar the sqid
Ixecutive (rmcnm it shall from tirae to tima consider 0 Lear the say :
propertion to the value for the thne Leing of such othey oons or mu’::ﬁ}‘;c

"

of the soid
o jmi Py g unto

Hit




tured p rm}«’(’e frcm ares 25 the ro ‘a,w he*w‘u h w.xl foramalied d1an .,] al
bear to the value for the” time boid Heaf thot metal the sad annd
sums et Rs, 100 and Rs. 1,000 ‘mltlw said cthu; sums g
herveby reserved to ba paid yvzrf an’the Ist day of .}..mm"* in each
year and in such manaer that the w imh, ax nmmt m which the sows of
money bereby L arved or made payalile o as sdoresaid shall have .ml surted
to for and during the year 1r|“('<’umf' tha dlet day of Oclober nML
hefore such day of nzmm:u'& kh.ﬂi ?)«: “aca 1.mi LLM irst pavment 1o be
masde on the 1st of January 1861 Provided however that the said sum
(‘f 1{..). i(} }() ]){‘I‘ cl U:i\.epl b{‘[‘(‘ullﬂ ("\l'(' LEsorye d J"{“ 1va:‘1.‘v lﬁ ‘v]/I [,g
e part ;I‘qucm‘ af the said 1o yaltiss “hersiabelore reserved wT' over the
yearly. amount of . stch royalties/ skall excecd e 1,660 wud that
whenover tha vmr]v amonnt of the royaities choll beless than the sara
of Re 1,600 fhg aranvut, r{ sieh royaltizs shall meras in and h, in
;mrt pa’vn et af ﬂm e'ud vearly éam of Re I?ufm T

C13 And the :vd ;3:1'mm-4w1u g,l)J sovenant with ﬂm said
‘Sec“t'z.““ af ’=£‘| et Couedl Bis successcrs and assigne in . mannce
follovring that iz fo sav that they the said graniees shal 1 iz e the said
ﬁm:m lwrn'n erinted enase o be poid voto {hezaid Seeretury "ot

Comneil e stcecsEord OF fsdigns - thé seversd stens of wrohey
mw.n‘xcsb“rmnhw ce reserved and mads payable ab the tiraes when €
sawe shall . respectively heeome duo and: [“‘,\«"He’ and in {he manacr
“hereinbefore. appointed for p.wn‘mt tLLrM witheat any d eduction or
;'ab;*ux ent whatsoever. . .

H CAnd furthier that if the m"":] sums of mru“y 'mﬂ royaliies
f‘hevebj res ,vac]w made payable or any of them oz any put, there, of shall
“be \mpznxi ’r»y the gpacs of 21 days Lm,&t im‘ the day whereon tha same
- ought o be paid as aforesaid {and whetho . %he same shall have been
demanded or nof} it shall be lawfol for the ssid Secretazy of State in
- Council his suecessors er assigns. or (or ﬂw Governer {r\y‘r al in (&hmml
or the sald Bxetutive (m‘.emmvnt on his or their behalf to stop the
taling away of cosd iron-ore iron limestone or ofher omest minercls or
‘et alz, from the said Jands and to scize and distrain any machinery engines
“plant “utensils Borses catle carts carriages or otber live or dead steck
< and any coal ironeores: mefaly minerals or. stone chareoal weod fuel and
:bmldn g and c»tlxe*x' materials wltich :smii l'c,- Jremiaining Hpen - within

'r

i

he boundarisa ‘of the said fracts of Jand respectively or”eny of thew or”

_'.m\f part therdof, :md the sama to. mlpotmd sell. and dl,:jws,fe of for and
“towirds the ctlan uf ftﬂ such gums of mongdy v royalties as o l's'u;sv-
i vxpemcs fncideint ta snch distress in the like

oy hs“'u'* ared by dis uv ratlaw.

“1 mum ‘o Lu 1;“1’
ith trae reguly w and esach
ﬂaﬁ u«n :md (ﬁ)"r wi..,lq
higg )()L

In\La in (..(mnul ar U\- sakl Lxecative {xove:m 12 uf **mll i1 tm: t
from time {p time appoint and perrait such persons to take or if rec
farnish them with any extracts thevefrom or abstrzets or comios ther
ared give any explanation w hicht may bLe raquired 1o o

17, And zhall inall cther respects 1"1»& every faunv and mu
such perscus as the said Seeretary ‘of Suate in Couneil his sucees
assigns ot the Governer Ger eval of In hl in Council or the said
tive Government shall o that behalf fora time to time Ll N
ascertain at all times the quantity and g juality of dvon and other weials
manufactured at the said J\)l]x& “anid 0*‘ ores ot enwor cut of the mx\l
lands and old without bLeing staelted or manuwhctored andef o g
onor oub of “he sad Jand and sold az aforesaid to the end and intent
that the amount of royalties from fitwe to time payable moy be krown.

18, And shall f‘i']t‘”“h- any arrangerments w hich may Ye reas *r»n'wh'
devised  and propecd for efecting the oblect heveinbefore
meationed and shall yearly or ottener i thereunto required causa to b
verified the contents of entrizs in such Lom.;, oft accounb as atvs
by a declarative in writing uader the hand of the sgert in Indivof the
said prantses,

19, And the
said Seeretary of Stste
the sald granters shal
frora the Jummn
the Railway from
\h ul 1)(‘ i
loast & ,U(){J tens of war \e‘m* l arem.

o Aud shall frora and alier the siratione of sueh five years

and vohil the M'pn' o of the enid term of 50 years marufheture at the
'*ﬂl works ot least 1,500 tons of merchasntable jron per apnum.

said grantees Leveby Turther covenant with the
2 i Coupell his sm::ce% : Wik ‘ ot they
| within five years from the opening the .Mﬂnuw
Azl ‘ﬂ nﬂ 1 1 Jualy )u]p e or “1 o :

'3 ah

21, And a'so ~~]"H obscrve and chey all 1 saeh erders and cone

Aittons as shall from time to fime be made or mmus’f'] by the said I r,‘u Cd-
tive Governmaeng a8 respects the enfting of fre for fucl rimber or
charconl Tor the'said works and also shall m ege ul every breach of any

of such orders v cinditions pay to the Seeretary of Btate in Couneil

hix successors ordssizns 23 or by woy of lic quidated damages : '1\1 not by
way of p(nmh sach Cﬂ‘lh not eN‘EOduW Re. 200 foreach adf n,A every
swen breach as the said Escoentive (xr_w\,mlm::f:\t shall in and by the said
erdergor conditions in that behalf appeint.

b 22, Proviled always that before any prders or conditions shall be

m .vle or na}m:'wi as fespeets the eotting OI trecs a3 aforesaid ot shall
o lterwards be amended or sltered notice of the mhwhuu ty pass such
arders or conditions or to nm\\e auel alteration as aforesidd shall Lo
given to the said grantees or their agent in India who shall ba ot Libexty
witiin tswvo \“r'"” after they ox he xh 31 have received such. ueties ta
state their or his ﬂujm’tmm (if any) to the said Exeeutive Government
by whora such oljections shall be considered und dispesad of.

C



(18
23, And also that they the #aid gravtses shall not ner ~}1Ji any
“transferce frow them at any tiwe assign undedet or otherwise part with
to any person the  Heense :u‘d privileges hereinbefore granted or ex.
pressed and intended so 1o be or any “of therm or any 'i_..s,rt taeraef {or
‘the whole or any patt of he said terea hereby granted withoat the con-
sent and fmr‘m! asion in writing ta every such h‘n wliar of the Governor
(eneral of India in Conncil or of some persen ap pointed i that behal€
by the said (;cwr wr General in Council or by the ssid Secretary of State
in Ceouneil s successers or assigns for t‘tm. purpose first had and
ohtained, : :

«

‘2% And farther that the said g 1'auf:':'s: shall ab all times ab their
~own expense ‘keep in repair all uu;b ways m{h» and reads ‘{rot being
public roads rade by cr- at the expense of £ 'the Govern ment)  as ehall
be usad. by thum in-warking and mining the said tracts of Jand or in
getting and arryleg avay !‘np—pruchm ther 20l or ctherwise by virtus
01 t}w:».) presents, " '

1

L2530 And ihall mt J] hmes ']unn’vtw sald tenm mh work n.af'l

Cexercise the lisense bereby gravted in the best aud mest approved
n.'vmwrapp?n able in this ecuntry to the working of such a license and
sheilnet do anything to ent off limit ecnts Pmmw cr wjure the water
A ply #0 any villages or inbekited places within the said Jand.

;yu

LRG0 And shall ab all times keep all mines ‘erections and worlks

‘which shall be opened o worked o sach of them. as for the time ! being
can be werked with advantage’ and. the  matters and things therets
“helenging in. projper OuL.dIh('l and repaic and shall erect a n} during
the zaid tevm kesp in efficient wmln"rr order all guch shad .x{“mz‘
chgines air pumps and other vorls as shall b !_l(f!,'t:u:ll'" for the proper
\,.Nl sufficient ventilation c~l_ every. Nrt, uf he mines o be up. ned by

“the said grantess on the sai

o

27, vAnd the same roines vrn;‘:,tn»n ard 15 n]m 0 L.e"rt in profer .

condition and repzir avd \qJ and sufficiently. ventilated at the end or
sooner el terminztion of the eaid . term hereby granted ""LU quietl
gxw up and surrender unto the said &‘:P«:r*i‘ Ty of State in Couneil ‘m
 stecessory ax assigns - or o such person ar persons as he'vr the Governor
(xe**e"al in Counzil shall appeint bo recéive the same botso ru"i'f'r‘:?'m}:':s
that unless the said terma shall be determined by re-entry vnder the
c}fm‘:_‘fur forfeiture and re-entry hereinafter conteined it shall be lawful
:v(}r Al gaid ﬂ'hﬂtm« e vemove {or their use all the soal sron and: other
ratverats charec \.J fuel i ;‘{un!'m wl dch ghall have been
mq,ifvlibir them: pre vwm,lu_ o the mpn' ition of the=aid term
: .mua buildingy' engines tocls and plant of the grantess
beicgin or u pon’ tli¢ said landy and used for the/ purpds
‘ .pam:.d aniiobs usmg)a.li reasindbls despateh in removieg
mtx ';uA(L ‘.e‘n'mﬂ' fhv fads on’ which’ the saras shall stand in as
 would have bemx in if ‘such erectiong buildings
jﬂ!tl Ttsileon: fixed’ thereon and rendering ml,
oy zm& sums of meney payable in
L org‘“ ‘fu‘orduw 1o the true iutent
giving to the Secretary of
1' to Lh (.m vernor Genersl

pa_‘ylnﬂ"‘ ,{.Ortlhvllt 2
:r(gpf:,d; Of ﬂxﬂ dl1

aceurate plans of the then min

© person the said granboes ghall forshwith esuse notice the

in Coutel the option of prorchasing such werﬁ‘:io:z Luildings evgine:
working toels n,umrmm or plant “and also the said coal ares winerst
sione chazeoal fuel and timber gob or prepared s aforessid cv any part
therect at a fair velualion 2 hereinalter provided.

a8, And also that it shall Te lawful for any pers
that hehalf by the aid aetary of Stute in Conneil .‘i >

v or by the Governer Gereral in Cloanctl or +he sad lm cutive
{overnms nb ac any time doving the contimannce of the torm her
ot Ju‘ to enter or deseend futo and vpon any of the wines wor

Mlll& : " s g
premises for the itme b«—’rh' opened ex.e::tm'l ur c-:w:rnp;fu" dadet
p;‘v‘- nt lizense aod to icspoot the raanner ef werks o the sam

state and condition the And lh.: b fov th l-m:x]‘ osns of such
tion the said grantess shall during the s term wh BLOVET  Tequ i
duce to the i»ck\.rn\. authorized <o inspect as sforesaid detailed :ll}ﬁ]

vadergronnd wc-r]; g sh;ﬁ - and adits
constructed or opered in or under ny pars ef the aml shall
depositveopizs of such plans waenever vequired with the v to the ;
Government of Indiz in the Public Works Departiaent or the said
Lisccntive Government,

29, Aud il aay fardb or defict tending to prejudics the inferests of
the Government of India or of the publicin the }'vrs:mi Shuﬂ in the
jodgment of the said Inspoctors l]«m In the working er eonduel of
duy part of the salf mines or prercises cr in the sl e cr condidion
thereof or the précantions wsed fur werking the same with due regard to
the safety of the pubfic and of the werkmen eopleyed theweon then the
said grantees shall on recelving nctics to that ertect from suek c
as aloresaid as soon a: tly may e repair and ar ace ] the same
and weep ke sald oines wor s and premises boopecpor repal sed werking
cendition and shall at alt tinies render every rveascralle facility and as-
gistagee for making csush inspection as afvresed unto all the persons
hereinbefore authenized to make such inspeciion as aleresald,

80, And also that i during the «
apeident shali take place’in or abouh the s
any part thereof involving loss of b ("'nr liu’) 6T SETIoUS

ini JEF NSRS

S
>

Oy an

LS

continuanee of the said ter . any
rGr

st the police stytion nearest to the place where such ac :14..‘,“1, 1/ ol }- ace,
3 Aud al:o that the said gront all pot eomrt aE UnNecY.

gary dam 3 or waste Inor upon the afercsald lands and

parb tharacf or the trees 'r'l'il‘;;'ifirg;; thercon Im the carr
works or in the exsrelse of the powers hereinbelore contal u.d

82, - And also {hat wid prantees shall fanee roand and s"-i'&' np
level aund cover in a proper substantial mabner to the satisfaction of the
said Becretary of ~'l;;s"n i (,mmrﬂ his successers and assgne or of the
- Governar (.wnﬂml in Council or of the said Bsecutive Govzrerent all
such rines pits . shafts and th’IE‘K workis ag ms '
or can no Jonger be werkad to advantage,

any lenants

33, And shall mzke fair compe nwvmn 0
of any part of tha surlice of the lands -
scover for apy domgre or Joss b

o anv

may be suelained

w _\‘) (A2 e



(%0 )

‘e 1~‘cqu('m'0 of the s2id: uork wor.in the exe acution of the poweﬁ vud
authorities in thess presents contained pr anything whick may bae done
315 pur:nmm’c of . these presenis:so far as any A-u«h tenanls U(:(";zm(\r, or
‘other porsons shall be entitled 1o such conpensation. .

34, - And slall ir*up ]h‘u mhsq and ind ummf‘v the pu hm‘r;ﬂu, v of '

Biate in Council his sucoessors and assign: and il persons c-uLA. ed toor

interested * in’ the lands hﬂemhei are mentioned or any patt thereof {rom
- all agtions suits ¢laims and demards on aceounti ot i vaspect of any

such ua.nagr or loss ag aforesaid. . : L . :

TR

o 85 Provided zﬁw& sand it is here by a’rrued an 1 den]
between fh p*t“tw:; hereto that if the granty
i r;h'

red by and
is or thelr ageat shall
‘o*ni/ ﬁum the upl'mn of ﬂu' lnjwc*t(xrq 11<I« T ﬂzn J..1=~J ( )

or “01]’8 the fues mu m iz p».]lt’ 111'111 he. reiuud tu the d
professionpl Minigg X ngineen’ to bd agreed on bebween the sui
Cand the ﬁm'emme nt of Indis or the said T\ec‘xtwﬂ Gover
ialf ko that %Lb nf’nree guall ‘he agreed én within st ;ﬁ\mths rext
¢ the waid Tos spectars have made the inspection in rexpect of which
, ‘difference of up:mou arose, - The decision of such Eugincer referce
sh’a}f b@ mm and bi nding on hoth pdmes Dereto and chmﬂd ma decision
- sabstantially coineide  with, the opinjon. of - the Inspectors the said
8, 5L:ll] pay all costs of or connpqu:lm on the reference. o

Provided also and it is heret ¢hy med and dec [:IIHd between
7 aid parties to, these presenis that if the rey aities and sums
“of money hersinbefore wwrwd or way of thera or any p.m.‘t )-_reof shall
be unpaid for the space Crf' G0 days aver or after the gnes whan the sarae
L_T’J‘SPGCLI'VE‘I'} znall | have become payable nccording to the {rue tntent fnd
meaning of Lhwa presents: oy i the said, ““‘um=c= shall. not -f'uthmll‘
Jeeep and perform all and every the covenants - eonditions and ApTeements
herein ¢ontained and on thru“p.nt to be kept aid perfored “then Mul
“1u everj it A}m‘l ‘tw fawfil for dbe waid Secretary of State in
“Couneit his «"i“ ssors Or assigns by his or their Officers into and upen
the said L anv of 1n the naine of the, mhnln 0. m(\) ar
upon. auy . w‘ E leg as hereinbefors men Lx« e Lo enter and
theneceforth to re-po: ] ,-‘ same together 'with all engines mac um(')",‘
‘and ]l'ﬂxlf,amwﬂi t the 501l (]mt, nat the enpines i Lmnn plan
st m‘xwd ST rul 7 anid ;x] cmi iren and other meédal

iston ¢ i a
i l!'r l*q ‘—:u

w(

WO arliing f6s 1

hie mad K nid for the proper dse of

ffe \E‘XJ1S<‘“‘ HM the sald torm

smél au&ExL rit }.ﬁo hm.,bv mv tod
: Gy

i"." iifs b' ey :‘F‘G. ‘md lcclarvd

o
30 ‘ct‘a&,e- aad de Lz,

u_. tcu, m}l(l iroti- Wm‘l.s arl

&“Itlnn t(‘m vears from the opening of the
y & All,a.h‘xbad to. ZIUP-thI;w-e or from tha “opening
ih‘xuhurrf,(wh {I}zw of thos "a,il-
‘"i W(‘Tk:\ ,,L 1s a.:i

Jmend in that

ml fuel“wll thnaber then

‘period of five years but shal prove to the sat

reserved to hun g

*lands comprised wil

faction of the Governor
J; sich failure was cceasloned by or was
v the pnn teos couid have ’f..ﬂ 4 nocontrel
. *mn.ﬂg‘cr’u nt or weglect on The part o of the .:m’

conts then the said Searetavy of Buate 1
wigos shall nob exercise the I ower of re- ::Jt")
0! Ul(‘l‘l LV hh provise iasily herein belore contained,

(Ju‘m al of Imlm in CJULUJ 1}=

and nob to any @
grantees their, agent
Cumml hig sue

T

8%, And the said o(‘c =etary of Riate in Couneil «‘_7 th hereby for
i wealfhis successors or assioni cavenant with ﬂ]r' id o zx.;tu s Lhm. 1@
rall be lawful for the antous '{”‘vl’)”‘
suts of mcney herzint u"'(\ o rved and ! madd
aud perium‘mc the covenants (“ndm( nsand agreements in thess p
contained -end on their part to Lo ul'-ésl‘,czl ardd 1~1[mm011 at all tiaes
during the continiance s of the terma hereby granted pesce ably .m‘{ quietly
to get and take the nml ecal iron and utiLr cres Husestone Luildie uwfonv
"md minerals as aforesaid end to have cnd e se the said beenseand
privifegas b ereinbefore granted or expressed and inter ded g0 15 be withe
out m{‘( interraption o;‘ distarbancs of or by the said Sevn *h] ()“f Brate
iy Connail his sucesssors or sesigns or of any porson or pe B3 WhHEmSa-
ever lawfully claiming cox t-) 1‘111’1 by from under cr in trast for him
them or & w of them.

A0, And olso that fn the ke case the s i Seeretary of mMe i
Con mul 138 SUCCRIHATE OF AiSlY .hau net nor will during: the said term
of 40 years Heense or empower any ether person earparate to
seareh for raise or get any coal iron ot other eres onin or ot of the
yin the boundaries hexcinbefore specified or any part
thereof nor ercet mor autherize any utlmr I e hods or
bodics corporate to erect or cemstruct any works for he smelti
manufacturing of iron-or other ores within the soid bounlaries.

{58

8]

RO

y o . il sha
49, Aud also thab the Szeretary of Smate in Cormn 11 shall not
WK

cause ary alteration to bem ade in the existing irvigation w
aid lands nor any new jerigation works to be COTTEL ] thereon mxt}l
er the expization ¢ ‘l montls’ notice to the said prantees or their
agent of the intention uL the Govermment bo make sae h alferstion ov
ceosiruct such new we v

orks on the

41, "&mi also that the eaid Seevelary of State in Council his su2-
cesors or assifns shall Lot during the said term convey or dewise the
sufice or soil of any pmhwn of the eaid lands withont st least two
months’ pw‘.mm notice - to hL sald grantees :u‘ad 1o case the gaid
grantees thelr suCCessors or o8 Ixas hﬂl1 within the said period of two

months dtﬂ r such notice or mum ~u“h {urther I,du.d z3 the Governor

(oneral 0,. Todia in Council or the said Executive Government shall
‘allow for that purpose satisly the said Governer General of India in
Council or the s2id Executive Gevernment that any such intended con-
veyance or demize Will be pw;ndumu to the . fair .\mlpw, per uss and
working of the mines or w arks or to the reascnchle evioyracunt by the
grantees of avy d the privileges hereby gracted to them tn n that the
caid Seerelary of State in Couneil his successors  or assigns Il ot
make any such conwyuwe or demise as leng az the said (1 avernor




( ur )

General in Council or the said Exeonlive Government shall e salisfod

that the same will be prejudivial as aforeard. ‘

42, Provided always - snd it is hereby EXIM_"(!S;S)'V declared and agread
that the license and privileges hereby granted shall net wmor shall any-
thing hereinbeftre contained g"x ve na ¥ oright oo anthority to - tha sa'd
"r'm{vfw to prevent interfers wath or Inmumy right or eazement what-
gcever (whether strictly legsl or not) which at the time of the execation
of these presents and for 10 years preceding shall have Leen exercissd
ot enjoyed by any iadividual or by the nu}»}lr‘ within any park of the
said lands. "Bt that it shall be Jawfn) ioc ae said grantees 1o contract
with any petsans exe 1'-1\&11‘(.;' such righs or eascent aforessid for the
cession and surrender thereof and 21l rone ya which shall with the anproval
of the Government a:e Indta or of ‘the said F zeentive Government to be
conveyed to the said grantees ! writing and not ctbarwise be paid by
the grantees in congderntion of me* aession or surrender shall be repaid
to then by the sal "*ae{'ro! ary ‘of State on- the espiraticn of the ferm
hereby grantad woless such terms shall bs determined by forfiiture aiad
rz-entry in which ease the Secretary of Stale shall oa re-entr ¥ hold the
..zmi Lo l:: freed .mfl discharged from such right ereasement.

A%, And i s Pe*’c": - further agreed .md lu]w'v& et o the said
n*‘twq hieredo T‘ﬁld& if the said gra all be desivéns of detertining
therr Hability veder 1]1&&0@)&:75:11»- A the end of five vears from the
gail «‘ Ist day of Tamuacy. 1861 und of sueh their desize znadl give to.4be
eaid Seeretary of Stabe in mevu hig sn,r:(zm:‘;( ra oo asaizos or to the
Governor Gcmnl of Tndin in Counel at Caleussa nab than' six
calendar menths” previous votiz in ‘wriﬁn«“ and if the saidl grante
‘shall 2t or befors the expiration of such fve years pay a all discharge the
several rovalties and sums of money herelvbalore reser cr made pays
able and which shall then have beeome payable ar 1pmirr'w sid fal il
“the several-cov enants eonditions and agrecents Lerein contained and on

their part to be performed and fulfille L ap 40 that hme‘tlwm at the mfl :

of the said kexm of five years from the sald st day cf Ja Ln“n; 18610
well the Bability and also the interest license and pri
, g»r.mte es under *tmzhe presents shall ceaze and dete rmuu

44, And it is berel ehy inﬁhcr a'rrmu] .anl mzo. Tared Lmlwr'e*n the
partics hereta that the said . Seoretar v of ftate'in L,mmc ! his surcessors
and nssigns and thé Governmient of To: lm Inﬁ respeetively from Hine
o time give the said grentées sach aid :iu vespect (‘i taking the surface
©of the seil ‘and of 1.7Ld for tramwaysi ways cr appro: chee Lo snd frora
the said intended raines and warks a.s,,llw Goyernor Geperal of India in

¢ Conneil or the said Fxeeutive Governmond: feom time to time may see rxt,
”‘md a3 may be @onm fent ‘mﬂ) the rig : Ns of nt*m‘ .md M,wrwwo Tawd ful,

45 Pro »vwied a}w.'zzvq d
g :md by tﬁw said partws> to ”EH?:&]
© tha eaid " Seretary of 1§

- expisation of the eaid Lcrm of
Jpnivileges: ’h{-rcby granted for ,L;.[,'atl;}
, ‘nc-,h rm’al( fes or sums o mom’y'
: ; "eqrw

ried and ¢ ('Plnrrcl f LW n
~shall be at the option af
hdl’@?sf:‘ u'" or as '-ngs ilt H 1e

wd it i3 }:m‘u,b;; i
e Lnts tha

""u:a G:E 5&) *y‘c m; Ll ut at ar unhl»r
( reserved or rosde
id term of

pes of the !,.z.d'

B0 yeavs herehp granted) or to take over the buildings machinery ul

plmt which may T H\fn crected and o wse o or 'ﬂmut ﬂu; gaid 1 el
irunes or works at a valuation to Le made by two persons one to be zmr;u-d
and chosen by the Goveenor Generad in Council cn behalf of the said
Secretary of State in Council his successors ox nssigns and the other by
and on behalf of the said grantees and in caze such two pe 3 canko?
agree in the said valuation “then such waluation i o Le determined Loy
arbitration in the manner hercicafter mantioned,

46.  Provided also aud it ds hercby further ageeed and declared
betweenr and by the suid parties to these presents Fhat it any doubt
dl‘(‘f*reme or dispute other than one of the kind provided for by ths

Sth clause hereof shall st any time heresfter arise between the said
parties hereto {heir wh}»er“w successors or asslgns touehing the valuation
referred o e the Jastly preceding clause or the quantity or o mhty of
any of the things for which any voyeliies ere reserved or cught fo be
il under these prosents oz .!u-hm;:_' the manner 1o whicll ths ¢
“1cm‘~c or privileges o granted cr sgreed to be gmn(xrxl 53 alore
any of d.w"n m‘r“hf to ba exereisad or uzed or teuching the construction
of inm~, presents or any other matler or thing wl 1 g me
of thess presents ov having relation to tho premi
which the decision of thg Governor Genersl o {' Indiz in (,uuuul or ﬂ;e
said Executive Gevernment is not hereby mads Raal then and. in such
caze and as often as the same shall h.xp‘rmn sach doubt difbrence or
dispute sbkall be submitled ard referred so the azbitration of three indiffer-
ent persons cne to be a’i’I’” inbed by the Governor General of India in
Council or any pers on lawlully exereising the powers of the Governor
General of Todiz in Council or the said Excontive Geveroment and

“another to be .ppomted by the s2id grantees within oae calendar menth

after either of ther the said parties in diforence shall have m arde to tha
other a requisition to thas effect and the third to he named by the said
two persons so appointed as aforesaid m,.hin ona calendar menth aftes
they shall have boen theraselves chosen and further that if cither of the
parties so Coubting differing or disputing as aforesaid shaill by notice
.mdv* the hand of same ynr‘:on authovized 1o writieg by the said ‘grantees
v their agont in India (in case the samea shzll be given by or on behalf
of the said grontess) and under the h:md. of ane of the Yeeretavies of
she said Dxeentive {Fovernment or of one of the Secrelarvies to tha f'mv-
emment of India (in eaze the sama shallbe given by or on behalf of the
suid Seeretary of State in- Couneil his BUCCOEICTS or azsierns) "‘"‘Q{L e the
other of the eald parties to submit and nefer o 2rbitration and 4o name
gome 'pemor a3 arbiteator and if tha purty to whom such requisition shall
be made shall for the space of one calendar menth after such recuisition
nerlechor refuse to comply therewith or shall ’l w2 o perscn who shall
refise or for one calendar month neglert to aet as arbitrator then and
s often as the same shall h'&p‘O( v it shall be lawful for 2 porson chosen
‘to be arbitrator on behalf of the pavty 'making syeh requisition by any
writing under his hand €0 appoint an .Mutmt«n‘ to act as arbitrater on
behalf of the party who or whose dl‘)ltm tor shall refuse or neglect as
aforesaid and that sue h two perzons shall name a thind arbitrator 23 afore-
said and further that it shall be lawlul for the said arbitrators cr anv two
of them to arhitrate Jdetermine ami .x\\uud of aud concerning ol anid




. any wi

s nianmer bl sanse shall be p:l d .m«{ H: af a""
’L-(arbzfmfhvn undez: o1 by v
- the Higl ,uur't,
',the Lal; z-i,e inthat e

. tl hat purpase aed mv'n\lmct ¢ounsel ‘ro ¢

“ather measnres ag shall appear to tha said arlicr u‘m's; or auy two of th

Tes)

1o make the said: award as the sald arbitmators. or &

owrv the mattm« ;u] thwcr 'Lmu‘buw wix ich staeh doubd diference o

di sp'ﬂa au aforesaid shall }IB.‘A arisen and (if they or any two ¢f then

shall see fit so to'do) ab the expense of the parties in difference cr one
of them to call in the aid and take the opiuion either of any person or.

pPr,onq having expericnee incthe moapagement of coal reives or iron
works or of (*mumek ar of ‘any other person or persons and 4o adopt sach

aad further that the parties so denbiine 33t

i and all yersonz clatmirg by frem thieusn or
under’ lh*-m respectively “shall in Tall 1}111":: obey abids by ohserve and
perforoy thi award ofder and defermination of the aleresaid arbitrators
oraf any ‘(:Wn of ﬂwm sa o8 the award of the said:arbitrators or of
such t.ro of thHant s shall ¢ concur’ b made in writing under their hinds

advizable ur expe I*e‘ur'
or msz)utm ST mn-

vand ba ready to be delivered 6 the  said paz:ies re"*wmdv or such of
them as shall- du.-'m tho sumg within three "calendar rionths next after

the third of ‘sach three arbitrators: for the time bei pe shall hevs bean
named or within such further time as the satd arbitrators or 2 ny twa of -
“therm shall from time to time 'in thas hehalf appoint and that the said

parties so doubting differing or dispating as cforesaid willse (u 'n‘cis m
-ﬂfm’cf mxn Tie fu rm«h all .,u:*l* d«)c'u'n nis prooss gud H:'iue“( g oand
door canse fo be done all such sets and th] mgs for betler enadling them
e two of them whall
of and attending or in
the car upesiation  ta bs
¢ fees and compensation
1 ()x perscns who' way
A srbicrators

requirs and- thab the L-()F":ﬁ ol mw: and expen
3 Maim'r tn Gy art »m 2+ion - ine) quu-
arg’ Mr their ‘Eruvlw e an

O ANy eoux isck oz E‘he:r '

1 shall b
]

Ny

to be ;md a J‘U:L(]
.Lw called on'as af ekt
or any. s:*unt Llexu wha

dY_lh
subra
s may “herad

2 maade and previded. if, the: uznl Court shall £
pleade nud either party shall be at libe vty 10 apply $o the said Court for
corisent” Lm“ e
party aad. that in-case’ either of fh{s lu ties Leret
re-qmred g1 to’ do by the other party.}

submit. :mv SHLl}. m.»H,::r-‘m. di }vm*n

sfter being  daly

fuu....md to arbi tmt(/b o be

the a n*u-um of - the arbie
s presents croof any

‘N‘u‘i‘f) which $he other

dated dang

1 113' way of ligu :
; stioe order o ‘condition- Lo L'*
Liforany of the I)ur[q:tmz aloresaid shall be enficit
ioned byr ong'of tha Secretaries tothe Gavernment
3 Séaretarie
Otlicer duly anth
e his succesiark dx

signs,

- provinee inwh

5 v.h.om aad in what
I3 ox reforzaes to,

g i r’u:d ure .L* }( vk W)ﬂnm in Ber 0‘1“[ aceording to

far ﬂ‘w othar
ta ~h’1f£ rezu"e oz neglect 5o
or perform the award of -
e patsuanca of  these
rerloat m o shall -

'ur no;,it-c pay to the mhm
s e

“of the sald Executive: Lmvumrw'n
orized to n,t in hel mdf m hu satd

49, and the said granloees Jo Auxﬂx v covenant to keep at all times

thin the said € mm ra I;’nmzww of Indinar cliewhore as

o

'st such place wi
vecutive Government
&1 -

may be agreed upon bet
an agent or agents July authorized in their Lehalf witle who the

Governor Genoral in Commcil or the said Executive Government may
lating to the afl:irs of the grautees or

cormnunicate on all things re :
th: ese presents and =1 acts dene by suah agent or agents on !whal of the

grantees shall as between the said prantecs and the Sec retary of Suate
Bis suceessers igns ke I»mdnw on the grantoes.

A And it s hereby  lastly declared and agrﬁ()d that threughout
ihr'm presents fexeopt where the context sball ctherwise require) wer i3
sed in the nlu* b shall fnelude the same words nsed in the sinenlar and
that the words *“Txeeutive Government” shall mean the Oficer for
the time bmn:.'“ having charge of the Dweal Administration of the
b the sad lands are situsde.

o da li z(:mi &

en them and the said F

Vi
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ANNESYURES B

Feoue 3. B Pring, Ysq., Uader Sveretary do the Goverament off Bomlo,
])q'ru.‘u’;iim.!,Z-fl!/ég:; e b e Gevspmme nt of Tndin Pullic Works Depart,
nignd, . 873, daded 220 Lugust 1R
T am desived o bransmit, for the puwsm- of beisg Taid before Ty
( ‘”"“"flfll C lt1*=""1 ving
o Len2rar o dig in Councs 1 : ],HXLJ
dant - of the Great Iodian
m2 coal !()m‘:\rfle‘_l by the

iy d2ai Ly

—

wectency the Gove

copy of a repare by the Locomative Supexinten
L’me sula Walwn, v ( ‘¢ mp.«nv on the tuial of s
MNerbudda Coal Cen lp.,u.;y fox experiment,

Ipon F.'J.v(ffcnmzu, Rsq., Zocsmative Saperiatzedont, o the Lelliy S sarel iy
Grcat Tadi Pepinsula Rty CompangmeiNo, 413, Jated 508 T 1802,

1 have the honer fo inform the Committee of Directors that 1 have
made trial of some coal forwarded Hy the Nebudda Ceal Company for
experimend, .

The el was in lazge lamps, dml was, when ased, in good condition.

Four trips ware run with it, three with passenger, and one with goeds
train, The rvsuitn with passenger trains weve so far f _um able that
tirne was kept, thouzh the coal steamad very badly, md » large amount
of ash'and clinker were prodaced.  The loal, bowever, was Hiht,

Tha result of the coods trip was very rl'lfv“orﬂllc' the engina
steuming 5o }..u‘!y that two hours were lost with the fxam, and the
£onst ul,t'cn of coal per mile was very high, ~. :

The three trips with paw-wnger traing were made between Borabay
and Campeolee, but’ th goods tram was run to Khuzdee, which road
is mauch heavier. ‘ : '

It ai)pe ars from these resulls that the coal m ay be used for light

work, bul that, when a large amacunt n.‘guu“, to be burat ia-a given
e, that it i';u;b, probubly from the amount of dirs in it,
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Thiz may be got ovey Ly running lighier hm\., or using lurwes L f ;Z
engines ; but ns it i entively a “question wof aconcmy, 1 am as ‘"’LL unable i } ) " . . 2
ta Bxa ],umt where the cosl shonld be used, as it eannot be .r‘ present 4 5 & £, : 2
delivered on the Bailway, except ab an exerbitant price. ‘ 3 o ~ = o

1 have requested to be Farnished with th e price for which k‘w Coul " ] 2 s ..5
Comy pany would ¢ nllp"ll the Railw ay, bat: the m]]\y r)ry'p named g one o ] Goode o :.‘
fcr c,mx'i to be now delivered af a peint en the unopen ivuf', about 2€0 : | ‘ § g oo oo ox o B3 B . =

s from Bhn,a.wu} for Hs. 1{) per ton, or at the pit’s mouth for e l SRR B S T S A | g
Rucg, " S T e

Tt is har «dly no ecessary fcr' me to off or suy remarks on o wild 2’ 4O mmwmey |2 ® o ! i
proposal, espec:s ally as the price is so Wigh,  But whatever the price was, - ‘ w “p =
it would be inexpedient o buy ecal which we would not wuse for three i o aed o8] B 8 H 50 i
ot forr years, snd vwhich we ¢ hmld have no wmeans of seouring, WJ LRGSR LA L I B T “

Sach a rl’m would, 1o, dnubq saif; tbx*pe'-ke s of the Coal Com- O L A A PR é
paay, but wouldbiot pay usl  But Mr, Blackwell adds that, although | S I IR .
the Nerbudda Company would be willing fo eater into a contract now 5 | - o e 2 ik &

for 10,000 or 20,000 tons at the price stated, and to stack it mmy for; = si i @ L E L oa L ok |z
1he use of the R,mhs' ay when apen (,d }(.ﬁ I L]u,y woirld rnot be at ‘; Rt »-.: !ura 2 m:'.s;:; uopmgy | S B gy D6 e e‘ 3
olined to. make a contract at such a price for future delumj Tn T _ ,l, 2z
angiver to this, T must say that I do net thiok that it would pay to- 20 e Dot e P

carky the coal as far as Bhosawul, and that the price must be reduced SN A I
to (flc.:l e it to compzle with Enghsh coal. i T g8

In forml g this cpivien, I am not cnly {'mjh :d ln t"w evaperative s pamneed e 0

' power of the vml but have taken into eonsidsration the fucreaszd train |
mailenge and whwd efficd nn«,y wh A\,k will result im-u using su inforior T s BIST, } w. ®
fael, , o o s

In the '[’mbie any mxrd T have a,fl\:]«;d the xe;zulta of the werkiag < P Ca o

of engines with Huglish cul neither the men nor coal being picked. . | -l L

e
H

. ey poke o Taip fler K o i
: Mhe’ qumtxl) c\ymuwulmd on way toa swmall to gefia fair figuwe < 5
- for the e vapox.muu. : . R ] |
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3f ‘{.'(i:’? ’"i")i‘m /‘l"v::{l 3!17",!. t’l o ‘;':)'T)" —,l:’fl T’”U‘.l?, ”7"[ A‘A f“[""'ii‘l’ Z?ri
o c v !
S0 0 Governent (wnz’nu drded 10,

Aeiivg Chedead dvaly

Fuly 186 ,

The Australivn coal s jet blzeloand Lrilkant, very brittie, and breaks
with o cublieal frocture n]n, Neweastle eoal.” The Nerhudda -,ﬂl ig dull
Llack, hmvv very hard, being pul verized with difliculty ; it has a Iamivated
structare and slity cloanage; interspersed in its substance arc suLn haore
and there small luu’ s of Laif formad coal like ~chareoal, ._!L(’ Nagpors
coal 1s vory ":mllq)' in appouarnacs to the Nerbu Ta cosd, and hes tho sane
i that the Lo

:ﬂu sreun, neprly }IDLI’"'M 4l

¥ texture, one , ave alternazely dull and glossy.
B N " . 1 * M . A -
01411((3.. umccnhrm.ﬁw t}u Towex Hu i rock < - “The mr ozeworthy resalts of the analysis ave Indicated in the
i . o . SO I S >
o M,n\n-un’{‘ w}”, b,ll As nf pecd and unf‘\vlll”‘ tab \ q,u.‘]ly:}s of ucuh, Boeoto hj and Neweaztle coal are
VEY N added for the sake of comparison i—
; - 23 ceNy.
s o B "
§ l ud {J‘rey mics m‘nn-x J.x aitones. : ‘
16 fuet .y,'sL en feob grey wad Blus o alesy bwo-hall' ook emthyr el O e 2 el
al 3 one-half - feot sandy erey shale; Rve foet ccal; dip. : 5
a6 E. 457 § ‘Fron five to St“l"ﬂ 180 feey of sandstone Jl'zhrr:, .

‘50'117{: hoing }hbrd mie accous, and wme’ Voars e and Lriable,
'.md some bmc 5 pd)bly ‘ L

N S
: c

’]a(w wtu.x ~shales coour among  the above; at both the
'shales are very carbonaseous, and ot one there s thin Tayer

from
Siram eeal, %Y R
(11 u,al m bubh Thn ‘h.,lus contain vegdel b]n irapres wicals, Averzme, £l
g B Secdand, - frem ..,

¥ ‘}J ]“‘" L ': SRS B L ] : Y SR . Avirare, atoad,

Mewenitle,

from
£

‘ ‘f’,?»;—-A?l»rel}\ in coniumzh zm" ‘«e ansed ]w & emall :uIL

«(‘m.&u mnd and mnthy ‘md fone, hmhler bed, .nrlr..rwlw :
v crnerate,” Dip-drregular, & but e Vﬂr:,fzd to the north,

i
‘ o | The "'uﬂ nd \h :md A’
] J- o ) . Te !
Fmp dj A pu‘bah?y m‘u'ks o sn..mil fnﬁr H.u. ba 1916 the uu)”x they would appear, tl “‘,m) fc be mt "{.1 gmg ,(1 hr tu..l operit g
)f atdip at o muck higher. mm!.«;i.b am thesa Ao Lhe south, The ash of H)q\ CAn an coal wos of o dirty white eolor, and tha table
Ve be the :::sz both 4 i -'lt“l) .m.lm ne; chons it 13 Lo pather .)‘,u.:xdm s that of the Narbrdda and Nagpore {m[d

o o the e Yy arwe, but1u very laree proporii :
l;}. h 3| !( bl‘mva ,J.q] ‘4 iz much the 22 appearance, butin very large proportion, and its
'd pln atheen 5 soue ahundance by | ‘;‘m) i 1'10 fire bars muest doteast a aocd desl {rom the
i &3 e PLYR RS g T o 4? N N - A "
Dalesare ares '.L“!’ ,31 utility of thao eoal inds ndently of the loss'et Um lhﬂ oracoous matier,

whose place 1t oceupies.  The sulpher o all thee spoctmases is Inowoder-
afe proportion, v

v One of the most impm’i"n‘f il‘n‘“‘] - the deterpination of the
value of a fuel is; of course, » lnowledge of the beat which it preduees
XTI R in burning.  Acenrately to ascertain tm raquires the wse of o peculiadly
o - constracted : Apparatus, fitted to absorh the whole of the heal miven oul
Chy the combustion of alnown quantity; bat in default of this, n vcxy

|

grood apprest iraaticn roay Lo oblained 1) the metbod intreduced by Ber
thoir of Testag i with lithargoe—the quanfity of lad redused by the
fuel foenishing a measwre of its he _Lt.,ms" powers The result of this

Saosthod s given s below drom s mean of AW sy forcacky, dogethoy




Cmy

with 2 view of the ealoulaled heating effect with regard ta waier, - Pt
43 it Iz impessible to ulilize the to Aal qu‘mkz!v of hesd, produend, a larpe
portien excapiog with the Cimlmht aod much being Jost by radiation,
alarge aﬂrwwm se st be made in i'umwg an estimate of the pmdu"l

S

v3hm of thefuel,  Tha loss wnm‘,' ace fmimg; to the samngement of the

oiler and flueg and the managpement of tht, fire, fw.m cua-hall to ctio-
fourth, !wut 1s seldeny reduced fo so lew o proportion ns the latter—the

average evaporation eifacted Deing  some ﬂun T ’t!uu mu'thm,.., of

that of & Iu b the fuel thm Lu_u.llt; cay mble

.
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M« thar ol Rawand: o, to which
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3. Boward, imthe Bova Nudi; two bonds exist, 19 and 19 i]f;‘h{-::

hick 7'1':pr'd'1vij. RIE 1(\- ality, meutioned hy Celonel Des

sweccssfully vk ked by My Job diston, - winder the «JI‘:c?T‘:i

oubecroyp, and found ‘Iu eozl of pead quality.  Souw ¢ Zitsenb to
{or tel: d was found to be in any respects txeellent Hmn"h mia
by the mode of carriage.  The Sonadi coud has sinee been o mined
by Mp, Jacel and rthrr: whose peperts
(}43111.1511 much :1F)'**x)111 m* The eat-erop
) ol miles from e

Seloctinn Crom Neennds of
¥

sty Goversment, No, NIV,

Pletul and Hoshungabad ﬁo,, 4.,

A Sookt Nemrag wear the junction of (his stresm vwich e Taves
twa thin seams of coal ave soon, three fozhes pad tws and o balf inches
thick respuctively, They yap® fii"f!:u 2t to reere threads and patebs
araenzy the false beddd Hog of the saudstene. A for Lao voralile view of
tis place bas beew talen by previeus observers, Mr, Johy on was of
1)111‘1.3,;1 that 15 waioht ha warked }“‘ui MMS

.0 Mewneyw Rovez, near Lo hurtully; o theee {oef zonm of HOGT
pyriteus conl cut. ~CIOps m the river bank, with a vory abt din, Test
noticed h} the ‘*urvoy o 1856, Am' 1111‘))01'{ snce attoeld ot this
Joeshity iz devived frem the fiet of its Loine the mosb vie S
keown out tcrops. The Sonadi coal pr
Bombay, and Lefare getting thus far, was (A"!\
30 milzs over bad hill paths,  The Lekurinl) ve cosl in
from, and very lttle ahove, the lovel of the Nerhedls

6. Bonr Vaurev~Thick beds of earbonasoous <3 e, with many
ﬂm zuls of cead, as seen ‘ot ontor i I8 nof workahile '
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The cmls of the Tawa Valley have feoque enreported npon
the Iw and  1oost mmp}'-u‘ acccunt of them ' that wive g by
V. G, Medlicott, of the Gealogical Server FZH (T""nf" of | 'rm
vt sewing are given in the ?a(ly of his rop m" **0On the geoleieal
structure of the contml ;mrt,un of +he \erl'udm Distriet” (\In 10irs of
the Geclogical Survey of India, Vel T1. - orin the Apps -nlix, ptx,;é ’:3(181.
! The prineipal Jocalities described were thoe Q’Iowmv-* )

Le—Rawendeo on the Tawa River, 21 foot 2 Snehos cf enal sear in
eizht distinet. ecut-crops, I»e ides some repe im ang, Fwo of
the seams are faur foet af least § m thickness a% their ¢ J';-CI'D}‘):':.

Ze—2urdanpur and Eott on the Machuz, a fribut ary of the
two seamsmone theee (¢ sel thick, the other

o,

avia,
six luchss 0::1};
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Na new leealifios have sluce Been - discovor od, so farns Toonn Toovp.

1 mwd nfoeranticn foom o ’\"ﬁtivc of the cocusreres of “kala

wabthar” mear Kesla, wlieh wonld be an iq?pgm;n; ToncXily, being

within 12 milos of the R sibway, wi; Te thie yesyést fuown ootorep o ¢ 1:&1

s ddoulde that distanes s bat, on vidting the q«,{, i faad tle
- blaclestong™ in: ¥ mmi to be n sapdstane.

Dusb althon

in onr Fnowle

o o new loealities have been meb with, %iw EOCTOES
5 M the Qnﬁc} hea*cuzs; vacks of 1{!42; Iu";:w‘ b i J yorra
whick haw elapsed sives Mr, Medhizott expmined. the Faven Vz Mow has
}rm,;u so groaf, that it appeared possifila that some m’:uu ool particuluss
Smipht be noted, and tlug n,mm)f”zhvmi the mming nrespiots z;§ the
Teonh v eould be fortud. - In this aut u“p e L have wat teen whelly
:-"élsa*wawff’cz, alghough T remvet 1o say that !ho T swilt of g ¢ ewfinnting
£33 o andaes we b o sl an even pacHe widivaraTile view off he eoal sraus
“of the Taws Valler than My, Madlivat did,  Ldoubt i asingla seom
i3 knowa to otearin the v1 1;13 which could h"* wiaed be'nny depth witl
= profit woder axdsting v*wun dances 3, aud »»3 one: pogs ;iu{, bt ey
~dubicus, . exe (‘Id;mﬂ, 1 oam decidesily ol opiaion finb no sowax could be
Cavothed wnder wuy poss ssibln urc»txmshm‘n& Fhe possille eveoption s fw
Cihe Bawesdeo se
Cattention; bul there” axe soue pecadinrition emanceled with ¢ the sean:
there found, ss};w vk wo ih ks th\s j«nx_i'&abiié_{y for mindng pasy
‘Jt,ubuiiﬁ : ' o
: T avdce Ry, ) h zv;‘ mv rngsens 7o r *‘3» zm f‘ aworalle
blmll provecd briofly to deseribe the several Jouali Te, musd De
romppmbered . that t? s are all uut-rm.pis exposed i wollas, and that the
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b softer coad beds e u{h. - For this rensan ﬁ s iy arohahle ¢ hzz‘, 2 zv
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’m“ ates, coneealing Ahan otherwize,  Seave of the coal is of caedient quabi

" faw feet, ,m'i t only two o
ih('}ie:, L}m L \'utz fowr op iw ‘

onn %3:31‘1 of the xh*:«xm, awl gradnally Al

somms are thinper; the cepoml seam i dm*»*ne'}i'r" order s 10 stedes
thivk, with o vouf of coarse sandstons.  Beosath this comigs—m
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Alaut TG0 }‘1(7’:(19 {arther swouth anether sezm 0": es, whewt o Tt sty
freleze tlack, ol coal n‘? shafe vaisad, “iinj rocd here adso s of coave
sandstons. : < :

i

2. Saort Nrrua m{)a?y shrings theee er four incbes thck covur
5% noled M‘ A, Mecheett,

3 About Lo ratles enst of Bhapur, on the Machune viver, o sown,
L feek {L\ e fuehies Qhick, is soon asovizted with ehale, and o }u;i ay
sear, ghfu inches mi d, 03 nhove nentd. ﬁwii The wppey soam con be
iy g;f,iﬁ‘.i B N ng d 1: “—vw&’i U(:A }U[’ l iras, !

4o Muppawivr, en the Mechna—3Ee Medlioott say Lo sn nis
2ww- Gn wWas }r'sm"zlv cotgentod L‘-.;- sand ot the Hme of my Wi
: .niv stz anches thisk, The oller amonnts 1o thres fe
?r;; s entromely wariatle, The ronf s g i conrse sandstone ) the s
"arz fur zeverad yards alehyy the s .,muiia {right) bank ot th w.nrmn, Lt
, wWhove, 1 c@n,itzuw_u;:', it ghowd recay on the north bank,
g thot there may be a fadt, T eonld fiod v indization of
appoaced to e that the @ bed sandstong 1'9«u»*u**m»
,.i”l s ke eoal scam, and my n,e;irm,xmi wes that the hattor bl
thivned oul and vou xt-he 1 eomgplets

53 ‘{bn"t'*m 80, on the Lmﬁ Rivena—A car il down Llon and a
snesstres speit 3 laeatity sve » pivent ?m e, Medin s Yad
of the Memsirs, s such :-;n nires ix‘m* boen *;m(}u\' A ﬂw J,; X
in 18 yeaes, that ¥ had rouels difl foulty i reco cuizivg seveed of the ¥
1 beliave the rocks in the upnct gm ¢f the seetian i.o e he

15

3 T
3 {?ch,e‘.:l(:,

an the whele, now thap vhey were in 1855, whils the lower ¥$s’f§otx
ER ST wm*{‘r:rin 1y eenr safod, T connded H aut-cops of ooad M

iedlic ﬂt{ 13 gm which e eonsidered

Utl’.‘{ f& ¢;~, pas ;"'t fDT‘ ® R t~x‘u lux

senafl uim) 14 ‘i:u game time he me v othet there wor no Qo
evidenoe “of Lxm i T sertaindy do net think t! ere is zay 1o the upper
natt of Z'w *N‘a‘(um 5 mé 1 think, ‘so far 22 the wamber u{ SRS o w-'v-:u}

of **w 5 ui mibe
ty, and ous or !\

serms ave four feer thick in placos .ﬂt all events,
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O the other haed, the veof s foegues
S N H“«\x{." ud,

pethaps all, b

-, though not aleavy, conrse
czparos ar: nob of evin Hickness thrawshontemsome,
very varia Hm Tim wosh of ther ave o v‘t; gerny fir
; T trace them the whale disctanee
qETOES %h»} viver, One 5 f!'ih 1 w“ml Bt sbiobily in thickunoes, bedpg:
:z,l.«::;u one fook $o ora foet thres tuches s the other wos two feet thick
Laway, acl vanih
bt B0 vands

i
cavapletaly before :«Lwhiuii‘ the other Lankomlues
i ¢ Jsf %L-'w seamns woere sesotiated with thaygs wud bl
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1 will then bé seen (mt, <-*we';-t at R‘uvumlm,
lmo\m toovmrmi'ledmﬁ'inw feet: nethickness, - and T deubt ii’~:my
‘seamy of - fliat ﬁ)l\,kni‘,‘h can” be profitably mined i India.. ¥am aware
“that much  thinner-
Cexeeeding 18 inches, thongh th'lf is Mewptmml, But'in .h,r land there
B mfw ibn«" 'xdmmwes n} lm.;ﬁ vah ich are wan hn" in Imln These aree—
e HemA large]t‘»{-ﬂ} demand. P o
H‘-- Axeellence of quality. .
11 ‘-—-As iiled mining population. .

fn Tudu. in & place like the Tawa Valle ey, there i3 na Joeal deraond, nev
~14i6 very prolable. that there ever will bv Tha Lest Trdizn doal frosn
< the Damuda beds isabonk balf ag good as the dost English coal, that is,
< il used m . steam ‘eugine, for instance, it (“me‘* fwive &s mreh Todian
eoil t5 do the same work.  The value conseg Mt for welght,
itaboat one-half; and o threes fm*{« s uf TJ.lmufh. eoal 18, on This
account alan e.un!v\au equivalent of an 18 inch seamof Enghish coal,
- Agother disadvs antage entailed by the m{' nmu y of quality 3g, of course,
-Ineressed expense fm' earrinze, R

'lhe W nf of siilled hlsm' (’:?.L ses more e *'31 to he xt to ';mste,‘be;si&e:n
ing the cost of Bl werintendence, ' :
' 11 the u~a3v:mua o5 inte unmdc’x'xhon m) “own impression
fromn f(mr feet six inches to five fect is the minimum Ahicktiess of a
aal séarn which ean e pm’ﬁ‘l”s‘ mived India under ordinary ¢ircam.
sstanees, - In thedmniediate neighbourhoad of o Bailvay, or of any other
Jarge soured of deman 4, ;mh’ms rather thinner seams xmuhi be \wn\rd

“ thousan ds s:»f' tons in maany cases may not be profit ably é\gr&uted imm
" thinner seams . mear the surface, - T merely vefor fo r(wu!ar mining,

‘mvolvm'* fhe erection of machiuery and etber h's:w} enpe

of mursc, too, the comhhon:, uf’ tha J"‘Of ta dzrlo mining of Tndian ¢o
;’Lgpcnd upon a variety of circumstances hable {0 change. "A mining pcwl.
lation might gradually spring np;’ the demand for frel may, and yml ably,

. weill, increase, xviu!e gther \.upphcs wmay fail, or increase in value to suct o
‘an extent ag ‘fo raise the price of the niticle [‘c'rm‘uumﬂ Thuse othér

I h

nt are Woud aud 315 'L ce 1], cither - of whu.n m:xj at

s,um\heq b pire

s (’ﬁmlc T‘u ‘u"]n]nl Iu.hvﬂ

"h gﬂre'xt sueeess,

: 5 Jl J fmm one <hJ,ft, th
mg and.of machibery, there dppears a po
e miined, especially as the qudhty
}But ‘hs*m is gtill one’ point which”
muld be - proncuzi

ams are worked in Encland, some, T believe, not .

‘eassive zarulstones. In the higher sub-diviston of Ha

"1 domot mean to say that s ccmﬂdf‘mme quanjity of coal, seute

“much nearer to the line of Bailwav, Time did not a

Vorests; and i it is but, Lm' to

ed
; '_‘ l"e seauas can b trusted S0
o U;\" ¢r Razesgange se

ot
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Where merely small sections are seen in the banks of xivers, not
ext«.,xzx.lxn.n frequently more thaa fiye or six yards, this question s diffients
to. apswer. Of ail the seams seen in the Tawa, Mas hm, and Bora
streanss, the outs v'ors of net more than three or four can be traced for 50
yords, anl vm of these fow, eng, in the Tawa, dwindles from two feel to
nothiug. in t t distance; and a second, ab Mlmlm pur, on the Machna,
appears Lo do the same, and certainly, cut of a total of barcly thres feot
varies as rouch as a foof within 20 yaeds, Moreover, nothing s more
common than to ind coal scams of variable thickness ‘vb cn their roof
consists of coarse standstone; it appears always to mark slight local wn-
conforraity, and denudation of the coal seam Dbeneath. Bu‘r in the caze
of the sezm at Rawundeo, which Is soen to thin out, its lrregularity 1s
vot duc Lo this canse, the roof being of flagey sandstone.

Tn desc ribing the T weegunze coal fiedd, T showed that there viere
two sldivisions of tbL conl-hearing rocks, or Damudas, the lewer con-
taining namercus coal seams of grea & size, hat so variable in guality and

hickness that it was doultful if sy e wld Lo largely mined, Tie beds

were characterized by frequent alera aales, fingoy beds, and
'.lx]r'l’ }N“I“

the u.lf:e rmations wer: less numerous, the several beds much {hicl Ler, .mvl

£he coal Ezams more Sons ,mt T omoinelined to beliave that the ‘\L\l‘u of

the Tawa Valley rescrabla ihose of the Lover or Beakkar s of the

f\mf-c ruage fio Ad i the peelinvitios 0 tha coal seams, as they certainiy
doin their position al the base of the m.ﬁ MELEUTEE

A wery imporfant and interesting ques qu is the nro ‘»a?;'litv of the
seenrrence of m.d in the more novhera portion of the T wea Vailey, noar
Kesla and Ba, ava; in the first place, because conl oceurring there might
belovng to the lngnel' and richer b('&a; and secondly, beoaase it would be so
How me to examine
the valley thoreughly, but a cur sory inepection of the neighbourhood of
Bordha and Kesla induce me to belve that the recks there econrring are

_wvery possibly ]ow;: in 1,()%{11,(1 than the t- a6 coal-bearing beds of the

Duraudas.
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From Covowrn A ¥ Thaaver, C. B, Chlisf Compiiesiones of [pitisd Buamnah, {0 the
Seerebury to the Claveriic CTodie Yo Fle ’
cerebary fo the Goverwacnt of Tndia ous Devany MEST, Szl ~N, 303,

No. 3
d(rfmé Tk h,ud Mya, ..044 Beptember 1866,

T have the honor to acknowledge the mupt of docket No. 831,
dited the 13th of May last, from Mr. Ux,dm Seooret ary Arthur ]{mwlx
foiwarding copy of dcmatch from the Secretary of Siate, No. 20, dated

©tho 24tk Mareli I ’t! on tha sulbject of coal resonrees and bvuiur'hun ard
keqguiring o veport {hercon supy lf’w ntal to the report by Dr. McClellaz
'of' Lhe 1lth Ju}J 1855. P elland

AL

sille that (ke ’\1 it

*Itas p 5
, 43 do L ikink some, mlw mp, :d! nf tLl_ l’up
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2, The provivee of British Burtaak consisls of the farwer so ‘parato be well adapted for steara-boilers, althongh the
&wmnm of l(‘h’l‘,&"i'lm CPegw, awd - Avesn. The ecal reson :
the two firgt named divisions hava farmerly been t[m,.,u shiy repr
cn by Dr. Oldbam.. y

FPOCirien CRATONL

teruited o rather igh temnporatire o ignis

Yam not aware of any fresh discavery of cosl, . T

since” the date of those r’*pom 'within the limits of those divisions, 1t From 8 G, U, Yure, OB, KGO8, L, Resident of Iydevadiad, o the Seerctusy
“would e pre SUEsY ion” in o me. to attermpt to proihice & report tpoy Y to the Cloverisent of Tudin ”‘_,M,, Darasnry LT, Siade~No, 05, {Wug G0
this subject darived frem tha mmnox of Dr. Ol«{ a1 will, \hnmox o C August 1506,
here mierely refer to them, Vil o
' wlerccce o £ o ! 852 2 15t
], ‘}}”; I‘Ohlhl“ of Uu,pcg,(, “ fm*n tha R 'u,]d, of f}lt‘ h/) ""xrrmm With refercece to Government memorandnm No. 8 of the 15:h

May 1866, with enclosurs, calling for & veport on tha conl resonrecs and

frem poe " o
Bty prmluvm)n in the districts, I bava the bonor to forward, for the informa-

Tof In dia {Horae I)Qp*utm ant) No. o puhxh« d ia 1856, e
B0 e 107, umlmxw contains thﬂw}n,l‘, vf tha rpvn_xrw ad ,}, «,Wh[,,.,,‘~ S _ e o thie bonor to furwarl, 1oz the info
rrgmduw eoal d;‘;(_gvtvu‘} in the diktrict of Mu oni, Popasserim division, oy o ) Im'\lun‘t st {1 h“ i oade ‘_-.-;unamm v{f .lh .uti‘hul 0 “n?it‘l,j“lz_)py?
.‘ud n¢a ‘i.he sm’i cn ef T}Md “yo in the dhluri ‘l-,l rame, PC"'l : “.‘,..ﬂniu« i ne : ,»El;ﬂ[ Loy VUL of the LY z.:,:' ‘uftlfx;f.), ;.l
~diviston. T am nol aware of eonl Eaving beon discovered in any, ot enclosares, velative to the coal GIBLLILS, A0 { to

overed in the Weorn
o state that I had the coal tried at Hy 'z‘i\"'
}Cdu.lalt&Lg C’f th\ l:G twvo d!thmS t:ha/ﬂ th l,n 2"']Cn“0nb(] ’b 5}1&{4 anum(). I;;l‘t Ii J‘)‘(“{g'; l\ t]a)‘( ‘(r‘ ‘1[1 1f 1(_ ]}tv( Freas ; }) Lt
) R4 W Al ditne 3
4. sVi?.':x re‘tu&nce to Armcau. the report by Dr. MeQlalland in- a0 eNOrMons pmertczl of o
p,udes-,"xf)m pages 128 to 133 m“luuw, all the ioc;zhnm where céal hn,«., . 2. No ti
Jup to the dato of that repaxt, beat dmm’crgd in that division. - § YIW!’:':‘TJT(; ,\.‘f ,
ien, 1 believe, that coal has anly been discovered in ono locality n; IS
‘f ticed. - That is,'in the be d of the Brockhyouug stream, abons
, r,tmm the town of S Sandoway. This was- e pumd by M
H. \ . Beddy, who vizited the spot-in November 1662 Tt was fotad at

.4

-

From Mazom W,

tricls, to Ehe Lat dovistant Besidont—=Nu 7
tlxezmrl 40ey mu] was :m)t dug for. © About S01bx. w«:w'h\; were browght o .. . e ‘ ‘
iy, o ‘and the caal wag w;\”rw,‘ on by Mr, W, Dunn, ( M% .,u rinecr it . With veferance to your letter Moo H:}b of the & 3;
*'ﬁkvab. ‘Lbez to submit a copy of his report; L ¢ o 634 of 1ish July 1805 tho honor to forward ¢
" e e the D :
Tn cunc,luo on, T bog to ehserve that the cosl h‘t’:vm of Arra. from e Depn Ay L esion s
v > . lw-mr a farther reprt upan the ecal found in Li s district, It 48 now
an h'ne ncver yob been reported cn by a geologists - Wit referanes very osizsbls tot tha ) 1 d SR S o
5 : LY s, I RIS 2 S s \-\ o 3 ';‘L o, ‘:,'r gy
“to the remark of Dr. MeClelland that the discoveries ‘adu "‘1 nvquwm G Do here Lhe v . ne . o

: ¥ amined by some prof N .
c,%ll) prove thi‘ existence . of large beds of coal in this vahht [ HE P winse receipt “* the rey

‘ forwarded, ‘I hove lf\‘xm.z L st
Swould beg to ver cmmuud that a mnoimr\{ may be. sent {o inspeet awd - coversd ia the (‘-i‘,wh Y distrios af ¢ l" r‘C,) El”;? "‘;I,,ol tlb“! ”L B
ipony the several localities w h re it has boc 1 foun - : e LS T M LA BR L EACL as L e et ATo P13 gust op ‘I"”““J
repmb 1 p verai i PROTE b Bas ‘l B Lientenant Mudlesten’s discovery, and probably they are coz and the
L -.7~_;_..~.~;_ PR R EAINC VeI, -
. St v L VU b 3. .‘v‘l h oy lo oy your \ n, 08¢ A0 4Ty 20
’ ‘Re; )ffern C"n'ff 5@,1 ‘W. U(‘ ¥, .,( L, ,,e"l htiaJ’n 26 of the 250 May 1536, 1

Bave the henor (o state that il e Deputy Conarals

Ocmrasw ufm
Akolah, and Mebkur, report thet there are no tra

of coal in the l}_

With reférence t' H:f’ ‘spv.cmzm of coal farwarded fur re puxr
nnpms;blna»{ gwe B/ coneise or corrftt't;mmfyu of the mineral, or f}'wmcu. 7 _ :

lummutm pumer ﬂf Jf‘i gm.s,‘ L Consequende of the want’ ci retorts, ‘ : ! e e
i ‘ fiimt n*om b carw(ul vvmud.umx of H,u :
@ '.lf am 1( d

- Prige Lazvrevaxt R Tieousstes

Emmisalonep THoas

; L'bm;;ziss‘i«,)u(,,-', Thdevalad ls‘.z m? Iu.-f,»lw RN S WG ],“g

ll’nil”/

5?«157@ caal

&:crﬁ'itiufmmty of lummuz In complinnee with 3' er Floancial cireulor No. 237, dated 4t Juno
ield ?O]d;!,l]t,'

T ooy L3
'd&hhed e xmrr fxbumsp - - 1866, calling for a repart wpen the coal rosources of this 'Hs,trif' y and
“als, with referencd o your Finaneial’ No. 4 12 date % 10th Juno 1840,
, ading the resultof tha vmnmmﬂuu of the eosl found in s dstrict,
i e . N ¥ arly i x - vnar el ceme o1
Th Speamp 13 CAVI(AGD”‘Y b(-gn ‘0‘{]1‘} ()1{})03cd {0 t}mn }‘ }‘lr ‘:‘7:\!{1;:(.0 11 (){;:\1 f(i!“‘: l:( lu{:ﬁ fiﬂz in the }) ’ | J({ Vi ({? o J; l1 wAa3 (}A
‘ hipe s ih : \ HVETC AL A o b, U“ﬂn e hiver Wundah, o fow
e of ‘the nhe tm klnt if ‘c‘wml buunms were, ; e dab, a £

i‘»ﬂuenc of -4 @:‘ﬂm * —I } 5 p s ke s.LLJh its jung ion with the T’:zm mga, '

=8 '\ R14

- l ¢ analysis is

53

cirnen was sent te Madias by ;w 5 and the result o

R spc
iy A‘]‘.sl,,. ix No. 1o this lotter,
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; {58 ) T
‘8. Tako: forwarded s about, C{ zoers to the  Agent of s}w Groat’ : o . . Sran Poniveds
Imhan Yeainsula Ball ﬂwﬁﬁ‘ trial o in o hu‘nmuhvo, MM T annex weopy Frone T 0 Toomdes, Eso, S the ‘1.,;,;-,»/“(.,~,»;/1 T it e
ofa lLLtL‘r frem: that Officer’s Seeretary, as Appendix Pm, 2, ; o Reaihoay Coipnigp e (e D L‘.»Af.l,,,z:»m071<zz‘ Woow Divieicd = \0 U5,
(58 Fromﬂu-\(‘ dt)ﬂlliﬂtll 5.1t is clear .t! at the q\m]vt) of the coal i dated Loacdiu, 3lad Sy 108,
’for'mrd« A is inforior 3 but, within the last fow days, | lave - visited the COWith refererce o your letfer Ne, 157 of the 2Estinstant, T regret
_}umhtv and a P‘»r:{’”“} “V'}”Wh‘m leads we 1o the opinton that there is- o inform you that the qu"mh‘“ of coal sent was (00 sm ’N ter L»‘ eikpert-
S superior, or at any rale a dufferdat, kind of coal to be obtained. . - mented upen, and it is stated Ly our Locamotive 5- aperinteadent 1o be

e

ih

S N f’)md thy' cmd inthe g tavelly bed of the nallah from Gve to of g very inferior qua

chu [eet: Jizlow the surface, :u.cmuhu 08 the excavation was vwde higheg.
"up, or” laver dawi, & towards the river Wardab. The bunks of. “the '

audlalbeing sotse 50 £eet. bigh, I was unable to ascertain the hreadth { : R ——

obihe Wm, not am L able to stadg further thad that, fur sorae 200 yards, From T, Ovvwss, B, LL D, Seperinicalent of the Geolugical

Yo dalid aud even: Lied: of coal ley ata d«.pth r_:f somne iu.i fu‘t. f*om t‘m

ol tho bed of the nLIJ.\h. i L :

'tsou {0r boliavin y' shat therd 15 a vanrtu in the qualm of
& u.anp}n which- L obtaived by diggiig 5 a somewbas

If vou can sond 20 or 39 owts, ab your own
espense, we shall Pe glad 1o Ly it.

’ri'(u nf' I.g«7,’,—(’
Ly e Scrretaen 2o the (o vemoncit of Lidin Hewr Deps RTMENT,~~No, 557

) A + L)
datied 2565 Jaiwary 1867,

1 have the houm‘ to submit herewith a brief memerandem ov

an the lﬂ blacko o8 LT then cond resonress and greduetion of Indla, belpe retmen called for by

\ ) . ) N P
.‘zp e ilahy is Blackex” m ap pur‘mcx o fess the th How'lle the Secrctary of State for IJLM, de ~§,‘,~[(‘h Mo, 20,
mma d;:l]‘l

Jli.(.hl, v.a.rd h liter tlmu the specimens 1 datod 24th March 1868,

; N I have at the same time to state the canses which have led to the
. (,;u.n! ogica C."urvoy, is, 1 undf‘xabm'd from celay in submicting this return.
: Dapuly Cmnm! DI’)E'I‘ Lham aliy expected to visit the vicinity in the 8o far s
i on 3 and T would recommend that Le be ing il ucted to cross th\
: g veport upor: the Keombari vein, 2

as anv general staterwant bearing ou the question of {he
reseurecs of Tadin i eoald was concernad, “eoubd have Loen in ny
: power to have submit ted such a retwm in a few davs after the z;('mfit;
T pwpusm of the R'uhmy Agent to send some 20 ewts. of tlw cof your letter. But, d:rrs wded the other branch of the carpiiry,
)‘11 i.o me\ﬂ.y would cost Ts. 250 ox Re, 30 05 and 1 donot wcamn;om namely, the ],muuu,.on of conl in Tnidia, or tho out-turn from the sevis al
its adoption, With your' permissian I shall; however, forward a spe

: cellicries worked in India, much greater delay was waavoidable - 1 hiave,
©men; (»,“Mub I hehe‘ e wﬂl}miomul a bt‘ttu qu ality of edal for aval JJ.‘ 0% you are aware, ‘h(w‘*y an, seviral aceasions painted out the difiedlty
: 3 R of pm.,mmf' sach returns in any case, and the irpos
T _ : _cases, oXeCp ting 1t)y personal appleation ea the ¢ 0k p to the prasc ot
. Wanpow g, o Dmm. I'n.fr)rn,mﬂaim. time no systems r«»r*xpxhzmn nf the roireral storistios of this country
‘_ < . ‘\ ; v o ¥ N ‘ k . R o 1 - v 4 e ," -! 3
,,,M-‘ Jous, (,f}, Jpn? 1366, i has been x(tc‘nl ted -continueusly,  In this, as in every othor similay
: ' ‘ enquiry, iavestiy 1f]02.‘s of this nature ot the fn t excite ae.ﬂnuwof int

3

bl 1() 111 manv

a
[OP——

i

re -in .»L,iLIU]“ Fou thugcllu .mw re.:ultﬁ 0{ 1,1y| : farence and dread {u trtm‘m olijeets, which often pn vent the roeqnived
‘i of o alhmt b} FAU e B T I LR information frora being given. In 1350, whea the Geological Survey
S S U1 S YPETS cmramd i the examination of th most important of the Tudian
i ;mrt rJurmrutu-v AL e conl -ﬁelm; of Raneezunge, T tock advantage of the opportunitics
A2 @ m‘ncr; "; f*“b“"“"”;‘ “3““1“‘3””"”" ik [ V swhich the 1»1“wr s of our Survey gave to altain returns of the amecunt
~-4,;1.Ji£j;(;a::mc“) ¥ ‘:mé \if:tl;::» mmm ' Jé” S of coal vaised at ali the pits or qua mw- ther worked. This, Lowever,
- 52, " was successfully caated cub only after von;.kr 1ble care in explaining the
\nSf‘M, cm.t]) g ¢ f-éﬂod . , ol ‘s,’;t of the incuivy, aud '\ﬁ({ repeated and personal 0((\111&1111nicu,ﬁcn
~ ‘ Foyvith t qnsev al: ‘l,mpwfio*:‘. From the move impertant of these we
o 1-%,»“ SR yeceived willing aid and xeady  ce-operaticn, aftor the ouject was
e '575{‘; L : t\phu‘e\\' while in (:Ju r eases the colenlations were made by the
Lo gaqs Guivey Officers themselves ou the spat. }

S 108 Having cowpleted the smurvey “of this £0ld, full returns ¢f the coal
SR 9 ‘» R Copalzed in ]n ia during the 30‘11‘ In.)‘%-a.) anu I*Li) were published
uﬂ"’uant fm' me to tast its’ the papers of the Ge ul«mu*-xl Sarvey,  (Mineral Sttistics, L, Conl, Val.
’ :.ui? cy}m‘ t(; z,hm" TIL) Tt was then lmk)s;ul that similar statisties weald confinune to Le

mufz‘ﬂ; compited apd prblished anrwally, .
Tuthe p.(went instance, imarpadiately on receipt of copy of the
‘1;58:»1;:.@(.1!‘1." the Righe Howbdle the Secretary of Srate, 1 addressed o
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civcatar to. the saveral Companies and athers e
soliciting the favor al their vl"m«‘f‘mv« the nee
enable~me to compile refurs for the years subsequently ro 1860, (&
date of the last return pul 1z hr’d), lmxhr o the
tilunted before. W this applieation 1 bave- received © pr: nnpt anid full
vaphies frem many of the principal proprictors, for which [ am wush
fudebzad i by othars the retnrms have bean promised, but have not-vet
Leen receive ﬂ while frora several 1 hove had no reply whatever, '

(‘0’1*4!}’!‘(‘!”‘

W
which H).*v had e

T'was very desirous of cvmph tirg these returs ap t to the clase of
the present coal year, whi cli, from cld custor origivating in the peeuliar
mode of transpart in use.in the Raneegunge el previougly to- tha
completion of the East Indian Railway; is generally taken to clese with
the month of Qctoder; and 1 therafore deferred. 6] alror that dece the
submigsion of these retdrns, ‘:irw"ﬂrv-ezn‘I‘hfwe e every way endes-
vourad ta expedite the prepazation, of statistical statements of the

ccut-turn of. ecal i Indin. @ Some ﬁ! the returns caly resched e
vesterday, and I hd] probably obtain others; bus I canrot fonger
sy the submission of thase now given, although still corapelied o

Teave them' incorplete. Should further returas be rec::*.iv‘.:d, I shall)

sutbm 1 Aherm as supplementary to the present. -

praduction of ceal in Iml ta, or-of any other raineral
prc luct,, can ever ba efactively conipiled unless H Pendquiry be car

con systematically ~‘Lu! cantinuously from year to year. - dnd fer o
enlial ﬂ at the O ] with

‘o came, it will also be "

compilation be sble to visit the several Tocalities from tiwe to tna
confer personally with the mvnr 0 propricto Pagents ¢ If the
tion of such statissies e entrusted to.one whe i competeat o ad
miiniog matters, 1 wonld anticipate t waf ranck. muinal

- msintug proprieters, as well az to the pablic, wLml 1 lw the result

27 In the absened, lxmv ,Vﬁ-:, of any su ohis

desired, ard as I agein urged i1 YR 'z,(e eonnec
repart (may letser” to your adaress, Noo 470, da

Lam only abls 0 snhmm tha

ucompletes ‘

i mlL tl Hg

: ul'd J l’lf.; ; .

ra,az‘nq *:mowmg,muu L() }n
v o

"::tha. Bumh
- widely suppli
;_i_f'e’ldﬂ ) 90

ce ni tmozh ‘Ir' p awer,:
i aver t]n
"1 i one

‘u,uy iuformation to

ald again take this op D"mmlt 6o arge that ro ten stwortl v

I A cna _pnmn.*m mm;tr*,,f
b be considered o8 gither Iarge 15 or

st B

s Talcheer Coal-field, Vol. 15 on the M asin Hiils,

- fields have been made, and the Goclegical, §

'dcia.ll». of minor iaportance, ts to indi

“other places in the Sub-Himalays regions, and the poor anl lm,
J

1o show that th

—

p (fﬂl‘ o

i ly on 2 map of India
those portions of the country.of tLu gs'n.u«r | stenetire of which we
have sufficicnt kuowledoe to enoble us o assert that there is no proba-
bility -whatever of Yy e posits of coal being found withia their lirnits,
or where, if coul do exist, it must be found af sich depth Lelow the
surface that it eould: not he ceonomized, . Thiz [ Imm doce on ths
secompanying small map of Tandia.

Tt will be seen from this that all the area lym'r {o the scuth of tha

'20° parallel of latitude is witheut any kaown coal, or any pu»lm-lht*'

of its exiztence, and similasly that all the counury lying to the womth of
the 25° poarallel up to the faot of the Himalayas 1z under .amlu’
conditions.  {lu this goneral statement the widely detached coals of
Hastorn Bengal, A‘mtm, and Khasia Hills, and the poor coals of Tenas-
serin, are for the tima neelected).  As DBritish India stretches from §8°
vierth latitwde 0 357 or Sé‘, or through somsz 257, the very local dis-
nosition of its deposits of coal becornes evident. , ‘
On the same map I bave indicated also, &5 far as the very small
scale will admit, the true liroits and cutline of thase ts which
are known, Taking these two indications together, they will by suliic deny
to point out the very limited and localize \1 m\ 2 from which eoal may be
locked for in [uahw, R it;lnr afove. the vast importanee of 2« ,u’;ul T
veatigation of these limits inacea aad the ;xmo\x.lt in qraatity of Faei
supph:a as may bo depanded en.
" Of o very large portion of thase coal areas r’!c'-.mi.lf».ci exwninations
have been made. 'Ihe Mermoirs of the Geolag Burvey of India
couiain the following special reports, &e., besides the mee aeneral des-
criptive notiees: On tlm Ceal and Tron aof Cuttac Lz Vol T o the
Vol 1, cu T_hu Wer-
budda Valley field .ls, Val. 11 : on the' Raneegunge Coalefield, Vol. 1173
Mineral Statistics, Coal, Vol T1L; the Coal of As ara, '\uL IV the
Jharria Coal-fleld, Vol. Vi oll w ith maps, &e. - There have alzo been
separate Iy puhh»hﬂd a luppmb on tha Sals Range Coaly on the Conl
at, L‘ynvah in Sindj on the Fench River (maa, and uther notices
Detatled reports, with maps, &e., of the Hazarecbaugh Coal-fields—the
Bokaro and ltamguh fields—are now in Land, and will appear in
spring ; while preliminary examinations of the Singrovdie and Biigoojah
Survey mlv vnut the pra-
paration of topegraphical waps to pre pare deta FThe Be
o rL, ot Koorbah ficld will be visited du ring 1h< U-ﬂsm‘_ war LJW seasen,
and also the reperted coals near Chanda or in the Woon district, In
addition -to thu above, the liguitic deposits near durree and i sev

:

<

woal deposits under Darjeeling, bave all been visibed and reported on i
swhilein the dhtmnt}uonncos of Barmah and Tenasserim also all kuoe
coal deposits have been visited and reported on. Fhis will bo miE(xx
coal gescurces of India have reccived full ¢
from the Geological Survey of In dis nnder my charge.  In man

(it has been lmpo\nmu to carry out any detailed examination, ],, S

no trustworthy maps existed. In these instances we had to adopt one

- or~other of two methods, either fo-candtruct for curselves such o Chetel
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bad been subjoeted, &eo o Tam ghud to say this systera, cr want of

m%p 38 1 uv} t wﬁk

thv"\f‘-xbu&dx Vall: } o make ab p-rsmt only a %"““"‘“i fecol Caystem, hus been changed fo gotne cases, and plang are now keph, cor-
“naissancd of the district, and wait till the progress of - the regular To- tainly u one case, avd T heps clso in ethers.  Corsideriog the many
""Tmf‘h’ml .S“W“V of tho “’“"m‘w gave us good U&p 1 for,eL 1““” “p ways in which danger te public safety (patting azide altogether the

reatiory $3 :
stig ‘m““* , ' seriaug risks o private property ane 4 to in lwu ual 1ife) resulls from
abandoued wines and cxm\nnvms, and from au igoorance of their trup

ful mag}un" h'l» b; ﬂi&mo-? oul rvf ﬂJl ihP iu*ld 5, u.I]V e ‘tmmu uf ‘ha‘ bimits, 1T 2m compelled to think that the Leening acording of such
Foonl Teso ' “he plaps ought to B rendered oo pusory. i]-: cost o the el Cry Troe-
wmt t}f hmmzrv uw’*stunxhou aﬂwts Hw ty\wsm Q] wwrml to prictors would be Vight, while the sdvant: noes, even te thom, weuld
in sowhile, on the other hand, when we attempt cluser be imestimable. Tr-hundveds of cases, the safety, way the very pos-
f.l t() arvive at any « satisfactory conclusions asregards sibility, of working cortain vuines ov ;m’% of minzs will depond upoa

o oof the Hmits of ~1d)rnm‘n m*, h»

mil’ s)‘pg i3 of fael available in the se pam.te dislricts or fields, wa the eeeuracy of the knowle 03,

ant of detailed scetions or sinkings er workings.,  Up ¢r woon socrifeing rouch vaiwable ranterial by leaving mmz‘m;:},l;
e it m%v be said. that little more ‘than surface workings greatly larger barriers that mdy be ne v Buch plans t, I
4 - .
nstzled cn, under peoralties foe negloct of this

ied-onin India, The deepest pits in this conntry seorcely think, to Le therefore i

hile certainly one-h: L]fﬂf the Xudian ecal, which has- aulion, :
”L'Mm‘ date, has been produced from open workings . Tarning now to the fields setnally knovn np te the present date in
h the coal s bieen. worked like any crdinary stene. i will be mosh eonvernierk o natice thera ‘i the arder of
egunge Field these c‘pan_wmkings are of m“”,"‘fu"?"; their suecessive geographical ¢ ,t 1% xiwn, commenuing 0 those pearest
120 ’«””" b‘““}r‘ ads of acres. . to Caleutta and proceeding westwards, talipg first {hove which ecaur in
Lany s, hdﬁ.’@ ‘combined. tn} T ead tn this de(' of working the oreat band «.i X s, to WL i I have alluded atové, and then
pping cut ab the su:ﬂm* with a very mooll dip, and, i mosy cases, Yrietly notieing :r;‘.nmmy liase ‘whwh ara comparatively distant or
eryh stted covering of clay o rocks, the valuable. miveral isolatud, '
' ‘mwﬂ al s very s nall. dost. “No’ umrm o was. infutrad for " lheze Gelds are the following 1o
Arinoge was easily  and cheaply effectesd 3 ¢2 the conl was “ R T
Gh’»lmu?, amd thze heavy waste incurred 1o cutting- or hewing brittlo ’ 1, 112:”;}”::(1&“”‘3 : s Cranoa,
; eaal@ s ot of the Judian umi», was’ a\'(!lned “But avely oA l&%x:}:ﬁ}'xt,t;n?‘_!‘,:‘V : 1‘7
siderations, the .mhh, of ohtainiug Jabeurers 4, Jurnas, ' Y
‘m ﬂl{i day-light, ‘and the' diffic ulty, or:even tim- b.. T ‘ - 19,
¥ - of ]*mu ring’ those ‘who wmx}i work ina pit, combined wirh 4. R . Mgt atha 22
ease ol m«pr'» , agurement in one case, and the cost and g A EEE A, RORTH, v o, 2l
wﬁ‘ n%v Jinthe othery all fed to the vast estension of’ open—v‘qu ' G, PaLauow. - 5
: oal, - and, Loxm-m;eml;y s 1o ﬂxe rwnumy wA,h v»lnch the 10, Eriaodsan: SimeEowe, oal ; Caciag.
‘:mineml c:a I/J'b bl.zmmi a;mlsoid L Ayl 11 1R BONE. ‘ 20, WIBA; SANDOWAY.
Berois diorli i 12, Yoones on BLLASTORE. 26, Brryemr.
13, TsaLcmeer. i;’. Trwassunin ProviNCEs,
. N‘.e:mz*flfn.!.um lr’l:b":!lz Livir,

: 2 1. Bapveid fhr[.‘y.v—-»Ah ng the s of the delachel
m‘” m]‘; th' 0“""""!’* ‘ ‘v’w.lp of low hitls which stretch from near & prineipal town of
srers; mod alsh (\f th%‘ {lie Boerbhoom distric, northwards to near the M.xnm-q, sl which are
’if"?”ld‘ f'”i‘)'md i’ G - genexally knosn as the Rajmehal Hills, ceal dq : coeur 1n many
places.  These localities muy be readily m.)wlml into groups situsted n
, mmfc' must *“'eL ba' the' valleys of the \tl('hlh which dyatn across this disteiet, Te the
“re rwt‘mud as tu tiw sorthnin the basin of the Dr abiind, four o fve seams ave known, vary-
: : ing in thickness from 3 to 12 feet.  Frem sowae of these fale ceal I
‘been extracted 1o former years, but the absence of voads and the
to which the coal maust be (M(‘d‘ e reaching any eccnomical menus
of carriage provent. their being steadily ecc nomized. During the con-

2 of the’ East: Todizn hu]w.w. 2. eomgids arud Ble awount wes
. 1 frem- some of theso beds {sce Mioe ml Hatistics for 1853
The Anm“ll‘ A demabd at that time boing for brick snd Nwe-lurning

only Rmu'cm from -
chaon! of the werlin

i

oy ¥



bh coa I even of mfc- ror qu fhty wa mo.,l, uwhz, &ud it was, there !mv

pm*’ltab‘u te cart it te the works so long as theve was nu ather m.“m,,. of

L communics ation with the larger. aud: be’tter ficld of Raneegange, - But

‘since the opening of Lhe s fine of Dailway, and the ﬁU"’l'l'""J ol the wireat,

demand creatid bv ‘gneh works of construgtion for mf‘ 0T ,mﬂ 511 aali
Ml, thess heds. of Lh‘. Rajmehal Hxll‘s bave been alandoacd. '

In thg vztllev of ths Bmdm stresm, farthier nerth Lhax the Brad.
" pmnd, al valnable beds of ceal aleo coonr. Tn ' the Goornsni valfe 24
. glsa, ‘and tuward* {Le north-westérn end of the Wil range near Bogah
~beds of conl v:wuu ,f.fx,mu which a very large quontity was »‘_-"mu.v-l "’,}L "u
- the 'works. c.f t, Inm.m R«nlﬁay«wm hm« ln
Ty

| Cpage of all Srorks in thv?e Im,a,lmrm a5 W v]l O Ik hnv }:u"“ st ‘\:L]«
whs\n llxa:: Gon iruﬁtmn of the hnf- bf R..nw 4'," l"m. bcm mmp-etu}

& frﬂ conte mihh«l fox nj‘.xuus’: g the dﬁptmf Ly
port, ?uﬁ T bunm tdind that any. ching hag lmu
;sot»;. And notw ithstandin g the
o diebricts for several years, and
| Po‘”vncv would g ppeacr {0 have

le vis emnluwn f-x.t v en tu tl @ p« %)

1 extvmmn ui Tumlq LL rm h'h 1!11" <-nuntl"i'

KL (“4* s

()f‘}“"O tc) lbﬂ X
: ‘»é":. mllm ta the
arakiuz lﬂxw* l}ﬂmp', e
wi ,sr, uJ'“h!x : 30 rail 3, .md u:w 0'1'(‘11*.? Im* adth, ne: oy § m*‘h :
;x’*mm 18 muiles, . The are: “xm’iudul lcy 1 ‘0 ﬂ: 'd -bea 1‘11%

500 square m'leq. e

omh, at; 4*1 o5 vm'f'm;.; “wm

B o 0 v Aln:ﬂvrihr
- heds Ld all eut off by

i

] M,

ey u*furr,u..,l Iw u: _
¢ ‘

emubkx

: mr ‘mc?::ﬁ m'fs

'u.ero‘u\ jw return ‘even to the very ﬂrst (’Ivrrwnt of r:y;l 1.24Lxun, i}m/

‘The - field’ vmi-,xeics sunpls of A sories nt l s L.H':-\Ht* into ﬂw:n ,
mmps,, wm\,h hcwe aigens pal «lxp fram the northern i\mmﬂ'uy o the «
; ut!}un hat .mdu y the .

Hu vocks of more
o of Wl*lk.‘la!]b

3 is;xm &

, mhl hoats were often zmnthf betore {hey reacled their q,eﬁs:.umhm), W

ceontrol to 2 daree extent the destrizebive doads 4o which the lower coursas
of the Damudah have long b

“the north of the river f».u.ﬂ\nr, zbout 20 miles to the nerthonerth. was

“TFopx Iumchx, and about 80 miles south ef Ll;ae Luckeeserad station of 4

( 45 )

Vishied for some time. (@} Tt will only be peedful to indicate the fas e that,

g0 far '1‘3111" experience derived foem existing workin 5 it will b

necessary o make very large deductions fram any ealeclations of wmound

ct' fuel available in ecnsequence ol the proved irregularity and incon-
stancy of muny of the seams,

The sazop rensors which induerd the Geclogical Survevors o avaid
sblempds to give any reliable stuteracnt of the absoluts quantity of coul
in tLis field wlen reporting on it in 1861 (1 still remain, and any esti-
wate now given will be cpen to tk.n same chances of « , and must Le
considered orly approximate.  Taking the area of the Leld {omitting the
portion covered by the Ponchet 1w ,‘.":', &8 1(1’ w,u‘m- Tt lc* and the
thickness of ccal as on the aver Hm\"e all
estimated thidkness of (100 3¢ J?b
or roughly tons of coal,

From tliis estimate it will be safe, from the reasons already given,
vic, the inconstancy and irregularity of the beds, to exclude ove-half,
leaving, say, 18,585,809,000, and ded hicting from this for waste, loss
small coal, &e., say one-fourth, »we would have shout 14,000 mmmx; of
tons of Cu.xl

The “coal of this. field, ke most Indise coals, iz a non-cokine
biteminous coal, composed of distinet laminz of & bright jeity ccal,
ard’of a dull more earthy rock. The aversge araouat of ash is some
14 to 15 per cent: varving from 8 to 23 per cent.

The Raneegnnge fleld has the advantages of two e cl es of the
East Indian Railw: ay, which traverse its richest portions, and aliord great
facilities for the removal of tha coall  Until this Bailway was con: {n‘ -

ed; the vn.ﬂ vias all despatched Wy Loats down the, viver Damas
'l'mk‘ was & very tedions and very uncertain muuu af ur.max» orti; Lhis r
& ouly navigable duaring freshets for 4 consideralls pmt of the ¢

S Y

numbers were logt, . .

I3

Dmmrll facilitics exist fm' the eonstruction of a navigaticn.oun; 11

Avom this nwr to the 1100 ahly river nhavo (,‘x)u\t(a, and hiere can bex

question that this coal-fleld sud tha others lying Ligher up the ]).:muun

Cvalley (@nd to whieh T shall pres wnkl) refer) would yield a very largs

arnount of Yafhid for such & canal. 8 constrietion mis l t also be minde to

v kuotn to be subjeet—foods which have
led to an ahnost couuﬂmzs expenditure and loss, which mav be prevented
by econtrolitng the rivers in thelr upper courses, but which ean pever
be deprived of their dangerons and s destruetive character by avy works

,m tlxe ]m ar postivns of ﬁlo s8I Tivess.

8. Kysmune &E.r.-——lhv«- sroall bnt valuable coal-fleld is situated 1o

\r

of the prominent Lill ef Partsnath on the Grand Trunk Road Tear
e

ﬂ) Ljvm, CGeol. S, of Tnlia, \'01 ]1 Ars 1
£} oo dlop 187,



Sy S
of feary Iumfvd extent, iis g*u.m* 38 !c'nw‘!
il 16s; Lﬁwmth _nowhere ?:wzn'- more than 24,
g dmg rocks alte ether scareely exceeds 10 e
here are geveral beds of good . eoal of “eonsidorable

‘.J of the ol
In: this beld

f Letter qn.Ahty than the ordinary Indian eoal:
a.ﬁ)h:.‘ This superior quality Das boen established,

: ot m)}* by
on ’hngaf i}m;lﬁnst ndian Railway.

is fiedd up fo the pru- oot hrm, wWaa . neces ~.m¥y

e 80 m:’v:,, at o very heavy cost, and with great losses.

Notwnth%’laﬂdxzw, L these drawbacks, it was (s int the ease of

eqml‘mi thizn to use wood; previously to the opening
Caleutta, W hen . this, ‘however, was completed,

w:m the xnl Lorrm oo.n] ol Ra::(-('-m e,

. ]

line of fail ki the main line at Lm’mw» ad, will ngain open
all: feld s Unforcenately, even ord-F e rans at a dis-

: .pmnt of. t*n‘ m.nl}u!]i cs0' that | c*vmy‘
iles s (28 in. ahd“) gutdyin addis
3 on ’rhn line H%Lli

?d lm i::ecn worI ed to si0 s all an. 'ﬂm!t that, it
"t the. w]un':ﬁcxzcw or even the wntimiity of several
' -m:' L t}nnhy m ('tm«mer t!kﬂm we ] ave an

qmi : -say
: r«)ﬂ‘ks it of the prpwnt pm-
('l"M square miles. - We

_; u.a*iudm” DnE- fut zth

qm’uy,,;

b af Lhe l»otbﬁr '[u:xht) p
f.fah fwf Id: ff

s, and which, as
ading couhmmus]v
io of ]13; 190, this
I‘n"' powery uiual Lo

sy near tlue \,\!
Y thesu, but hum

Aot and - well placed for ccmmmswl working.

dssay; but hy pmctu-al fxmlq, (-wut“umd over ‘w:v:‘r.,l monbhs

anges and the Railvay, ’lmamvo}f('d 4 udriage
xpense. also was infurred in qw*mz g up and tmuu{mmw ‘

' .m}v tefurred to] cheaper to’ cart thiscoal to the -

:i-_l. abonee mlm- od - thi eost” of ctal trom
“fhmvuﬂmﬂ'e, g0 that the carted conl from

' N ,‘ ©y ST . <
('ﬂmmm t’mfnt,oi‘ %}"" eL:}u] lmc, WL ¢h iz fo 3"" the cand of the Bokara {one of the alluents of the

" par tmlv wob riel i goal coand wch of whab dees oo
rpality, 2nd will be useful oulv for the ruder purpes

Cwaete and |

‘and buolkon, grovnd, 1ts e pies of coal caniat,

(¥ )

4. JHMR,A CoAr-Fir . Aw}lu‘ estensive, though not very iy
cagls Geld extends along the valley of the Damudab river, commen
short 10 wiles to the west of the most westerly part of the Runevgunge
field above L.«.L..vrﬂrvd. Its greatest lergth, v‘hu B inoun c‘\ L vt
direcfzon, i3 about 21 41{1‘: , sud its mr"m breadth (north o ceuth) 12
abowt 2 miles. Tt ois tesverssd thronghout (ﬂl its lenzf;th, and towads
thd southern Bmit of its area, by the Dumudal river. The total area
razy be taken as 200 sonare mile:

2 the Renecp
3, inta b
ik olo the wmﬂ 5, Wl
fault. I ore respect, | dx ‘.,- ~ﬁ om the Han
namaly, 1 the absence of any T'“]l 5 m ths overlyn ""}

saries. Full details of (Lo sructure have alesady been
Hshed, (@) and in iz therefore, unx epeat them heve.
regards the quantity of eonl .:mxlx«.. oiven, N convoction
viith that report, an app v:un.Av estimate of the aeount which may
rogzhly be calenlated on from this feld, amounting to 485 willicns of

i
tons,

:7{“«: ﬂc’d eonsist
which Lave o
they are end

Tn preclogies] stractare it
ogaries of beds divt Iv as i ”U‘
generally ecntinvous dip from the
of Ly @ grreat

. Bomara Cosr-Frern,~The Bokare Coal-ficld commenoes no?
more than a mile to the west of the extrome westom extromity of the
Jherria field.  From this it extends slong the valley of the Damndah

Banwdald, 1 forms -
long varrow band of eoal-Tearinge rocks of miore than 40 miles fom
to wes, Miq u breadth (n oril 1) sentl) never ex e 7h miles, The
total arca ui the fiold is abont 220 syuare railes. Tis th e of thie
Aield, and dividing the whole te two distinet portions, vis:s the wassive
hills of Lugoo, caraposed aiifively of " the ove lying s

1es of the Paachet

Rocks, U pper. ml] Ywwer, This mass of rocks covers an area of wearly

oal iy

e

24 syuare wiles, so that the available arca of the 6210, se far oy ¢

concerned, may "m taken as phout 160 gyquare miles,

1 isof aferion
s of Weick and lme.
burning,  For these wses,”a considerable ameount has Leen raised and
carted to Hazareehash, and ever to (x J,, drring the past year ov twn,
But { have hrA on unably to obisin any yotum of L wm“n aneunt,

!

 Thi aval Lil le eoal of Hsix thty we may eonsider t»- Lo repre:
e by the seams which exceed fonr feet in thick And, e the
absoned of o )f}t‘-wmhn wlich w:»n'd €3 i
interraption o f"I‘?. ¢ beds, it will not be safe to take these ax giving wmore

: ¥ ! =
than & thiekness of four yards of mﬂ We wonld then have, sav, 150
souaze miles by four vards of ecal, pivicg, say, 2,230 millises of cubiz
yards or tons, DM whing feora this mm!, 24 Emrore say ene-third iul
s owing o the character of the coal; and of the depbst
SR RN ving it, we wonld still have nearly 1,500 mitliong of tcns,

Onwing o the sifnation (Jf this fimd, almosl

surroundad by kil ranges
ander erlinary elreum-
stauces, be prmxt.xbly carried o great distances, Tt must, thevefure, be

(@), Mewm., Gool, Sar, of Tadia, VL Y.
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lm‘&m) to r.}ihmgm‘ai ltsurw oi fuel ﬂx:m as h%mb Lu me{ft anyy rvim%r:rial
- demand, :

6. Ramcunn *(;G&L&JL ~=This small do (u'hecl il 1d ocenpios a
iriangular space along the valley of the Dawmudal. - It exteuds eostwards
{rom th o!d ﬂwrt,an& tmvn of” lw.xnwu:‘h. whereeits breadth in" s merth
add smﬂh direction” is not more thvm a few bundred yards, for shout 12

‘miles, L Atsthe eastorn end the Reld has o expanded {0 a bue: mﬂl ui nuary
R mﬁ(’s 'Ux Aobal area of tha fiahd is m,t 30 sgmave mites, LIt s vaneh
“enbnp Ly faults and disturbanees, ?rv»nhnﬁ however, on the whele, the
same ool type of stracturs as the ather coal-fickls of Peneal, o sories

of beds. dipping generally to the ssuth and cut off there § Y faales, which

bring them ynto contact with the goeissese rocks of the vicinity, The
des of eoal #ré not numerons, dnd for the rast part are of ferior quali-
Tha tai.x} avallable conl of 2his field cannot, T think, be taken’ as
nmm than two on three millions of tons; if so wch, Like the Bokaro

field Just'described,; this Ramgurh field aiso - must be looked to as only
usefal fo mmzt a local and hmited decadnd : and tim. teo, ondy fer sueh
' mﬁmer wark as the inferior t;tx‘mf,xe:, of eoal may be adapted to. ~

7. Tan Haaro oz Kues ivoozs Coar.srern~-The eastern exirin
CiTE v?m Ahisdiald was, tonched npon by Mr. \\u}mma in 1848, heg
oulya very swall part of its area was exnmined by him. The field 35 of

large & dmrf, covering. n enrface of at loast 450" square wiles, Tu sves,
therefyre, 1t somes ¥ext tothe valuable field of. Raneegunge: - Close o,
,:‘iet'zf‘hw& Trom; this field by’ a varww belt of ricissos ma\ks there 1z
cher which  may’ be conveniently called the Seata Kamir pocra ficld,
Jwts L1;11L~ have nok Teon ) neewzately traced out!
- Sarvey: are now gagaged in this district), bug it may. be tal
ab{mt 1200 square mﬁca. " Be far as yob known,; these extensive
L yery spoor’in eoaal

qu.mfr.ﬂ f‘myc nnut therefore, be cons

ad what doestonenr 3¢ for the mest part of infertor

I

dered likely {0 add materially

‘o the chiznees "of 2 good: g;:ezwr.:».! ‘“mﬂ, af coal in Tndia, Witk {mu

xmperf’ect Tenawledge we possess of these Gelds up-ta the prese nt, it would
- be uscless Lo~ am’mp’:, 1o form . any e::tsmfztc, of the :u.mum of wa!‘
avaﬂ.xb 2

q m,hlv, but vsable for ?nuu‘w hieldf. ox
pmm\g an to - the Jmpms mm‘np of the
: alae ,
o the ‘u}; or wate rg ol tfw }memh rivez
“if the Sone, 4 dwstinet ridee or water
e vocks, the direction and Liiz, -»(’ k,shk !z
' z}nwé ¥ r»v

am::ers of pmxﬁ
1 rouch d

]n,,Ptd-, "n,sw mmv wor‘amyu Were
sl Cfampw 't ,,m}hﬂ‘ of
3 e setual
lmhmd ib was enly
Voaps of the disseier.
> ol Z:xm. wm-hm :

gt the ,{:(zmt,ﬂmui :

are

* Or L‘utlmree, to the 1)01‘&334«5‘55 'éf _

“deal distnibed med contedel, and the deler o be PEOT s

“be uselos Lo {H»L,f"l"'} aty estimate of the ap

* f>e1m>' av Lmbio *wm 1‘:1‘ istrizt are nob aracd, Sore

T S

tield vaay, probally, be Jacked upen, therefore, az anather of 2?1',
will prineipally be wwseful as ~np‘1vuﬂ' loeal demands, At pus
e xhum cordd neb eompete with other man? favorably sitosted
But it vhe highly Tapatidint project of the Sore @

b enprind
tlits %mi the other fic'ds to the west of this, 1o and a,},f i
ef he Sone, will bacome of b oh value, ¥ can @iy ;i
with the rulest approximation to acewracy, of
available bn this Palamosw Bell,

>valy

3

L0 SBixarovwuree—~Mot far to the west of the widige 3f Sraghnur,
the eolliery of Koinb ba@for vears becn kuown, and has yielded o fair
amount of el of gocd gnality,  The u‘“mhxv raised has bes ey frted
by tEe difficoliics of fransport to roar! sen No becdd demand esists, and
tha nearest neind where roach el 1y urp»'rv i, Ama ot ), a
mots than < ailoz, with the rivir Sone, and <
of the Kymore .Hnit, I m Tening. Kotale tself is c} dke to the
British tesitory, Tu the adjoiving temitory of the Rajal of
aonl has not, that 1 am aware ')f bern actualiy wml\m.

g ol 5 308 R
v eder.

srtanee of deterrainiog even radely whether g
of fusl were proenrable phere fod to 4he Gecligived S
taliag a pradind w ary axsmination of the conndey. Neovery o

5 h;; tu,x v eould, be carvied wit, save with an el penditne

. !:»-3\::‘11(&«’ nothing which could have

Tha vast

LY pre

2 s ki v
: nq» of 1 ruu(my ’sm-:md ddes A few roats
distriet rad been ph‘th o o distant poiats poved. 3L

ageeny x’n sl g Lw ag IORTE Wers n.
theredre, faan a2« arseTy
' istencd of (‘.(;.A af faie

(‘if!‘ [ fuvl“i
3 e LIT’ g s)' Qo
5, and 20 in Lroadth
cooed Toel wild
tals, 1% would

thero were ridiendon
W mm Aieativ
wr“\’v e ;H’L veentd b
auaiity o many phc
Koiah ou th Bers
aves of about 40 miles i len
irnm narth to 80 ath,  "There s Vstle doubt that much
be proesrable from this avea, bud, 1 the absence of ali
s,

\s()’ I i“"

{ iis

8o sooti as the Topographioal Survey of this ares, whieh Is new 1
progress, ba comp lz'l"\i the dpt.‘z’ul examination of it will be token up.

i1 Ureen Sove Fionos. mA very. hrm ar—"l, exte d'% along the
U; ger Sene tsw ‘\Lm wtl, ‘ it

.'_...
M
L
.:,-
jutd
=,
I
—
"
W
=
&
_.,
"':
ey
o
oS
r

!

\\“1}”, and oo rri 1., e Iui "i‘ ¢ pr(“-pm {2 of any {
Uniu soar m,
sently naworkable, wove neted in the "J.umu' My valiey, near the d..s‘n‘ict
of Bijirageazuch, whers coal, i iu eprantity apd of fair quelity, world be
mbsh whnd‘. Awl some wearhs wers ﬂsc« s near to Solagzpoor
further to the w,ut'», wf near b Anovos pare.

i The whole of bhis large avea v.nl recquine careiul inv '»f!fﬂ{a,n, and if
Wi !s be taken wp Hm very iw_* seasan that the muaps are procucable

1200 1ur GURH-FTELDY, e T§ 1w very pessh

W oR Rt ble that

A2 farge area of coal-bearing rocks to which 1 have just athadad i geete-

3 o4
£ 8



'wn:a}lj nmtnd W’sf .u}& par to e naticed. . The Huteoo iz an q}ﬂ:;exsx'i,
Cof the 1L.1p<,rtmaf vuver tha Mah a.nudde L which {lows mtg the ba}: of
5§benoal,1 ast the: fown wad itation of Cuti.nek the Hu,mn ;*r Husdon,
“rises to the aiortt fn,ﬂ Sirjonjah eountry;, and joins the Mahanuddy
',.umvwh(,*emu;r ."nL sarisin. - Hut even  the covrssg of tho rivers are
"vmk,nmm,mﬁ\ prbr "&‘s'edr the village oft Koorba, some 50 miles from,
e, wlidy wis noticed in’ the bed of the Hutsoo, 50 ling
e’*xc*\ntly (L5863, C.ﬁ} tains Burton and I r'm} v
Jents of Forests, vizited the place, . Coal ooturs I
Em':m) nenr Koorbaz in the Heejah Kures, 23 milog
irhs, and in the L'tb«-d a few wiles furtker on in the
1 ~4hl o eMrnl 'h\mt "(O yards aleng the bad of
CA) ) wun: alio f~ nn-i in the

.,‘X.J h@ Vi:lzt:d duvnw {he pre?aui. seasan by M
! w ! .
o Greolugl ml Enryey, bt oo

*. ey ! AN
n.mmbsm tha amv:n,mt af ea|
3f\i”ﬁml> in the uppes v.\dv\r 01 the Maha-
: édv bt tmuh' eol ﬁu:‘u +L iselves with those nesver to the town of
L Cuattank th Hw o redclios cf‘ the same: nv;vr and ils friboataries, OF
f‘ﬁxm t}mi neési - Talehaer Lag: been e;umucd m dmu ‘and’ moﬂ% .ni
vo b ux piblishec

+ +

Lut Little ¢ 1 i the l' (JJ, u.‘t‘*l tha nf(lo poor in q.vmty

Ming o the vaugh puep for which such fuel i3
® cut 3,

] area of the eoal-boaring rocks “ir the Geld. iy ncét

J;re railes o And it may e als Nkt rejected frora any
P

5. 'l hwh § l‘Udl ﬁa fha, m m*r ;unomou 5 t.m T‘rpCll’”(Kl uml -fields near € !' An h, otxthe
LW uw{a, ang i repotiedt (!(w.l iml(lu i tha'siinity of Baml Fhalgér, will, i 8 very few
[ykacs, Lidepitka Of hf zher nrpm :uu-o “and value than they are mow. The rzpidly increas
vang tmla o Prafray tha [N P T at }.m't iJz-ml -wwml (ml paasEy,
wsnm a.ml E‘al‘:q o e t;.h»
ﬁnM e of traaiport h«;m " ‘b "\L:u, wL ch. whethaz the. wsb
at nuty et plways moein the osmmww Slicentre and outlet
5 &‘:al;,rml villey s ai‘dthum will cotipal a2, bo fur an I cap ses,
g 'c»% al5ne of railvny w Bich shail pras direct, or
‘ ing lines from Boraliny vesr to Nagpiir. The
indizab oo Ehd small fhap sccompanying this meveo-
hhe whisla Qigbazios pbous; +50 dlen, . or even more, a
¥ a’;e»{ 50 ey et i«mr) woald Tefe a o eving
1R, on tiken granal Cngl diy (3wl
mvw}‘ ()I readly 32 hooks, 2 saving 'lf 8 in postal,
] Fu ui 4 Jmub LG .;Im .{ed

3 26
gfsnsezal dirsetion of mh u T
*orandaiis Sadia 4 ) anbn s
i elistaties e £

4 }
(xr b "m')4 er,.sld by § ;mmmn
snd oi ’a.uxgue i,

‘[lul 4ol “2‘5 ot
H e fuvalaable, v
i b ;&‘:#ﬂ st«tesh"y' !hc"r willy safler consteuetion, i
HE e h’uﬁ.ﬂu. heing most invmahly ‘placed near the cintre of a

; 1) ‘Pued, .mu lwmg, thry the‘ toedieet dewatds

hrongh’ e thels biric
t,im Nﬁd l.m.hﬂ‘“*é&f mﬂm

railz Lvle c:nai in Zmlh, ) ,mm x,.:;q.x.‘htv it wM

- diffireut drivers, J,uw' about one-ifth or 20 por

the Gulf of C.;m‘my the country has been <’1d"lHH\3(‘ v the

Coal 1s said to occur in places near to Sumbbulpdr, Letwesn the
Hutson and I'ah,hur fields, hli no détails are known.

11, Nerpupos Vactey ~—-P;1S‘~H\ﬂ‘ now to the west, nid rm"“
the ridee whieh divides the drainage bz: ‘.1‘1 of the Sone Pnu
of the l\era adda, we come to another valuible field of road rocks, .ul. e
the southern side of the IV 0:31, dda Vall ﬂ", these rocks appear in tevera)
places exteading from the ic ity of Jubbulpar for miles down the
IIVer eourse, 01 this distriet o detziled report and m. 1y has }u'f n pul-
Iished, Tt will be uanecess ssary to repeas L tha full details a lready
oiven to the pe i‘nlm, or Lo give a list of all the focalitics Ev re coal has
l} aen noticed,  Of thess mxu‘, are practieally useless from the fhinness
of the scams or other causes, and I & hall, theres ore, e Ay allade ia the
briefest wity to the more 1m[ﬂri ant,

A thin scam was partially opened out at Lancta GLat near Jublnl
pur, but proved ‘1«01055‘. The lezality would have @lvan tm tovalne to
any good cozl found here, hut (here geoms no ’gmm‘,d ol wpn for beds
of any extent in this 1hu. »

Further fo the srest coal has been seen near the villame of Schova
in the Sher river, and a ccupls ‘)f miles facther np th :&smm-r :
'\Iurmmv*ll&srv* in the Sakur stream pear Hutuaprr <
Bitariva strean: near Mopani) At ‘hc Ll fter Jocality f. 2 Nevbrdds Coal
and h‘ one Corapany bave their werke,  Effective preparations have ‘,\::sn
made for the raising of tLis conl on a targe (;ﬂ(‘, and won o% the
upining o it of the Great Todian Penineula Bail Leras fo Ty anlone renders
it possible ta transpost the conl with eco noway, there ds ro quation that
i large and ,,'}'.11(:1’(3: sing demand for this frel will exlsg
larger demand than 3t wilt be possibie to meet from a zingle eqlliery.
Hitherto, owing ‘o tae difficaltics of carriage, but lttle coal has been
gent away from the mines, " These are abeut 10 miles from the line
of ml‘w.w to which a a connecling line of tramw ay will be "4")“"1 acted,
This Mopari m'u i very much of the same general character and quality
as the c«::ﬂ:»ol he Reneegunge field in Be . 8o far as kouwwn, it is
mferior to the &4&[ ccal of . this field and to that of I\.whx.r!;;li. A
practical trial'of it in 1862 4the le wsed being in large faor
good condition, showed that 220 ewts. of the coul nead heth in
and goods ’mxm, at - different th’"' and in diferent ]umn"f,‘,.m v-iﬂ
vt of ash] Trials
at the sarae tine with West Hartly I‘UJI Sewed less than one-{hirtoen: fa
or about 8 per ce ni., and with Brymbo coal, about one-fourt enth, op &
little more than 7 per cent, ' The Nerbudda Cora: paav bave hald l,Lew
mines since 1861, and the exphriments referre "l o, al tb\m';.; the most
recznt fo which 1 have access, wers, taerefore, made bofi o ke mines
Lad been carnied far into the scams, -And it is nnf improballe that (he
coal now being ralzed would vield morve favoralle results,  A:
Dr. Haines, 1 smb ay, in 1860, showed 1509 lwr cent. of ashoin this coal,

Near to’ the village Lokurtullye, abent 20 iniles sonth- wosl fram

Hoshungabad, is the aet westerly pioint ot which eonl or the ecoala
}1'-Hnw 1ocks have bk naticed. h(‘m this westwards to the coast of

[

=

i gact, a much

e

and 1a

v bx,.

bepe that
more Lavorubly placed deposits might be discovered, more rocessible §




ﬂu. 18 ﬁ-LG‘ ;
“tioms bas ivt‘e
g0 e wé L:u

ﬁmi ﬁm;v;: Bombs wix.z,rlmu' THus ner trace of these (ormde
‘J "w wdi at 'L ;km-tnﬂyv isin seaing, which,

d% io thel fout h*‘ta"d imm the Nerbudda

Ah”t( i
ﬂzv‘s uwa, towneds: Shapunr and Batoel.
i thiz "amxm'v, and among these possibly ane
cwithcopaofit, . The beds avg, however, very
Bingh of good - quality. AL favundeo Hl
))J‘af (0'*? ATR ! Foery, amd of these or
: : M all the other places uoficed,
zr, Muv!.mp.n* o geam was found of suffivges
pation thot they will b workied.
S e formed off the mvount of eonl avm{am js{ the
f 1103 pomux of %:::\.I\erbx, Fla district. S
: Ffu‘zcnt ware «-ﬂ‘L{’ ‘s :xD",ﬂ.xL’)z oo vocks striteh comtinaasly
z s oof thé Puc me')h Hills 1o tha parallel of
soeome finally coverad ap l‘g the preat fows of
avee vhe 3)"' ot and a Loiving nmnim-.= Near
the »a’lq of this Peack river, beds of
L, whick prouiise to be of vaely valie,  These aeene
15 iA) &s'es:‘r as (1) Birgori vitlaze, Qoo seata eat into
4 font oo l'l('\lev‘ 1)» h(mom n »! (S -hed; o second searn
"s:'ﬁa. o Dig
' (31 Ih::‘rv« thi kuo ~uf seam aukndgn; (1)
¥ it »vé 4 ineles of coal s second - e,
Jeds unl a5, mure fmn feey of ea.d ) Parassia,
oaly (8) Eluu“] arip, seaw of 13 foet & 111('1;95;, with e 'u'= hau 7 6
Ceoads "‘f‘mt‘mu, mare’ than B
« 5080} Qo 6 foet seau, mﬂ) 3 feet of L eoal.
) &g at 'm(,, ‘s,; w‘esl Lgre ex 4:,<'<ln.g“ “I’
;wsfi ty 1‘1 :wi f;x Y

rive
' *‘,mpa ha‘re

adis Saoki
at fh vfltuw

from ”4;1 ¥ prasent

”x"nfs!;x! 10 Wo rI i & (}i mv nv* i

g b«m! i
the first and

H

ﬁ, fwjxt ez.ur,mﬂ e

!ha ,,m,vn
“Lhis naigh-
nz of the gtatl

Several

o or lwe are:

creeks 1 have seen fror this distried, Tido not andic
" fon u] to enist there in any guantity, it at ail.

xmm (imwl ver), w searn with seore

sove B feat

vof ood eoaly (3) Burked,

cormraittess, ol eoal-views s and ethersy regaeding
:Ld f e ﬂz > opkout

seh v;'hfic"h i‘;ﬂ & range

3 ,d‘?‘ '

h«- 13, 1!{:‘3(2 1 ;: L‘w *ill('("' -

e di T} ou gf{ of )S"H ging : - hsd been part

- place

(53 )

£ the Survey has Lzen depr ‘rJ 1o visit the place this senson, and also e
emmnm the ceuntry between this and Nagpore,

16, Kota—At or near Krl ta on the Godavery, still further to the
south, cecal has been yacra than once veperted.  The losalitiss were
examined by My, Wall in 1857, but without any suceoss, and specimens
vhtained sorae years sinee proved ta i)e‘ cnly thin papery laminz of a
jetty substancy in eax shale. The bed is m:l‘s very thm. and &ven
if in quantity, it will be useless as & eonl,  On assay it was foend o
contain two-thicds of ity weilght of ash. ":ivmlar hin loyers of o
character ha ve Yeen stated to ocour in other places in the sawe dist
bat nowhere in that direetion doos thire appear to be a well foundsd
progpect of the dizcovery of valualde depos sits of coal In the valley of
the J\xmm, and of the l’vlﬂur, a teibutary of the Kistnn, pear lmtt,.,:ﬁf:,
er Jupminvetral, ceal has been stated to ocony by B Ymr fo} legr
has A\uf however, been to c'm, and, judring from the specunens of the
pate that it will be

17, Ceoome—Several attampts Lave been made Lo werk some thin
soaras of coul which ceenr in Cuteh, Thy e ¢ of thase were lang
sinee desevibed by Caplain Gront daf; a v waw viiibed a YAz";;'
ginee by Mr Wil jura Blanf )d, of the Geological Burvew, T
wfortnuas e"* oifers oo hopes of proviug vaina o any greoeal
saf fael, The total thickness ui the seatn doos vet exceed o feat
gix tnobes, while the coxd i this shely seam v only ene foor four tnches
thizl, It s, thevefore, wrovorkable exeopting dlose to the surface, Tt is
vaelesy fo sttt to form any estimate of the cuantity of coul existing
here,

ixe

"*"‘,-

18, Sixpe—For many years, theee bhod boon sucesssive reports of

the e Enf e ol ena)l
near Lornyan, nerth-west of Relreo, the preseat tormainns of ths Kuraches
Halway. Earopean puvers bad becn sent there, aad at great axpras
pizs had been sunk, and semo ocal extrovted, when, in 1808, T deprted
M William Blanfosd, of tha Gealogieal Sups ey, to visit the place s
ageextain the e natdre of chis depesil, and ser i thare were any
probabihty of d sposiiz of a similax Mind oee arsivg in the vietaity, A
seport on this wadter salmitted o the fum-mmm* W Hombay was
published tn the Corerament Gazette ab the time, which proved that no
pxl,_iu_dv eatsted of other beds being found, snd phat the doposit which
aily werked v nob a trme bed, but oo um_'&:h" accumu-
Iaticn, which ¢id not extend a staae's throw ia any directlon frem the
pit w}m}x sad been sunk. ‘

1

S Bas

As & source of fiel, b was {h: arefore utte iy worthless,
s LD Mara- Th.nm.m-uvw to Kalabagh on the h}du ;o and at several
alocg the southern fsee of the ‘~'u,-hanm to nezr the Jhelaos,
éx‘ref"u}u roscoms of l”*mt» have bezn taeel, These were deseribed by

iTor
$ sinee; and ther

Tir, hau Jamwesen and Dr. Fleming many m

cemparative worthlessness as a source of fuel wisisted en. Bat here s

{8y, Fraes. Clael, Yoo, Ltﬂk)n, dnd Ser,, Vol IV,



to "ut Uwva Iummi me Iw;zﬂ :
b zte& theret :

s ‘ac:d i I‘féiiﬁ

assing mv'm qu‘ cutire
u( Hunﬁun aud Kohat (o
ul‘s Lf tai\ inv esu rsm(m wwff

; ,amaa prospech any la:ge «u;mlyur tlus 30

bl aisof very inferior m,:ﬁ:t; sand even whe eze

mm-t hmmn vl candths, there oy peared fo mo muy

0,000 tons at any reascuakle rate.” The'
g g unym‘ﬁ th‘lt it cann fst be us<.d in

i N

n‘vo;mu«m. h, rt y't vd From «*“ :
plids of good coad in Tidia, exes pling -
ayd fur xmch wmumn pusposes as 11 13

ey, 't An"pfo».g, in

i

g;Of eoal. or hn'mio bs L‘“f‘fi ~f)tmd ‘Iu
o of the me‘uwm ‘me unte.m 1
cof Lright, lean 1 jesty substancs
‘_ griven '-a;)ﬂt', anw of continnens dew
aots dul niof justify. . Many. of. le]ﬁvln‘tb :
Frextrseted, and” lave not 3x"~l¢ el
s::L ﬂw ﬂ(}ﬂl ‘Details oz 1a the ‘:zmm‘ of
qunsi in ¢ Qarrespondence
‘f‘m t"xs. E’m u, pul’hnbrﬁ,b_y LLc Ue~

sl
k’d‘a 2l

urmie (1’1 i’w ran ;m y ¢f ases ﬂu--'é
Lislina. 1& o tren’ unbvddwd i the sands tune
e - observed ' in various “places neap the
ik bioloi i:nmla, Messoori and: Nyned- L.z] ;
: I\e*ml territories. Bui m "xl} casps

e()xﬂjlﬁ‘v?(l ()f mm) o
Bl Il\lt {

phiope péan -

Il gved 1.0

eological Survey ¥, visited this plm"n. eand rpe rtad me
valoe and extent of thao ¢

‘eond worth working was fu

Theve are, Louever, evidences of the f«'u"J;r&ri;}N roeks coeurving
near to Punkabaree at the foot of the T 1] eling Hitls; but f ’h(ir Linaits
Lave ot bern traced, and vo coal 18 as yet Encwa to u(‘( ir thome

2. Ass tfi" A::%u m, we Lisve l:u!e detailed
tuformation. The e ) 1
the utter absence of res 3.-:1 .ml Lo uealc"t'-(‘ and  altne

state of the country, have all tend {«l to prevent the openingup ef the
mmwal dq,m ¢ of the province. Morve H‘un“. the largely exrended
caltnatum of tea, and the covsequently increascd ‘demand for means
of transpact tand communication, have directed attention o the local
supplies of fuel Tor the rivee stean whizh vow navigate the ﬁrahfr‘;f. -
peotra, and for cther pueposes, for whickthia coal mnit ot pupidly

26

"u (J(!‘(‘]‘H- ared

“nto use.

Tn 1863865 AMr. . D, Bledd

sarintendent o

tf, Deputy Su :
t fasorably of

¢l

Ty the torta of the Rive
and. To the so el in Upper A
brealitics are in the ke rehbouthiood of Juipuz or Jeypore, iuth aohcr
district, gud inthe v 'nut v oof Mal muum. The chicl places aze the Te 1,
where ¢ ':nin{immx b of fve feat of bright cleanconl, neariy Lo
gl ! & tributazy o of tha Denhing, whore within
G fex ‘ fox bads of goc I sewud er sre seed, ane M
foes t,l..k; aud }1 ]nl(’, v‘!* ore a seam of 17 feet thick irs, af which
10 feet 15 good bright cozl. Several other als wizh which have
vever boen touched o In r\my cther place sationg of good e

u

orzier. The inazeessilile nature of the cou 2. however, and the swwand
of an;nxr‘*v' hn.n a trustworthy map, rendere it t'n*v irpracticelle at
Ahe pressn Ccbiain even an approximate iles of the extent of area
over whish these beds range, and) therafore, ih\:: amennt of fusl

cailable,
: . ~ 4 . .
1t cat, however, !w unhesitatingly ssecrted that this amcuntis very
larga and most valuable, :

A. ‘s-l 3 (r x.ﬂ!'_'\.,
2 10 5 per cont, (o

«

sam coals showed a pr i]ln tiow of neh ot exeroding

o280 Kuast Mues~The ccomrrence of geod eoal in the Whosi
or Klasia Hills, lying {0 H g north of Svlker, “and betwean the val Hey
of ‘Aszam ou thn' aacth and Hm plaing of ‘Qj Lot and Cachar on the s mt]a,
was knewn so lonr sitee o l‘wlu, whon seimens of i, forwarded bv
M Stark (4); we v Trae Lu"ul, adat the Governmerd, Gun Feundry

at Cossi [n‘)l‘:’, ucar Caleutta, and were vé -y faverably repavied on. NJ.-,(;-
quu';t, years saw severzl sprsmodic efiorts to work these veds, but the
el ;,r.x:ti:"ﬂ difficuity of brivgi ng tho cosl to market rendored all
these abortive,  This difficulty arises froca: the fact that the ceal beds

&

3]

oceur atan elevation of nearly 4,000 Teet ahove the adioining plaine,
from whick thie Tdils vise with' a nearly vertioal gearp, This has prevented

the construction of any racehanical means of 'frul sport, with auy mn\.\l ata

s+ mra it g 510 s+ 3 Mg 2 A g e dre

(). Memaainy Geological Snrvey of India, Val. W, 403,
(&), Tuidy Vol I, p 183 ’
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autlay. < Aud the only availsble e m& of mnwymsﬂw enal from tha
‘mines down to water ca”rmge below: has been and is  atill by actual
porterage on men’s s backs, Tt is swrcelv weedful fo pouind out  that this
i teo u:»th‘ a means of trans puxt for an article like eval, while Hw sranll
neraber of porters availabls, reven at such costly rates, rend erg the
amcunt’ which ean be brosgh 2t down extremely limited.

The, 1031 is of exeellont quality, and is specially, well adap ted  for
~making "1}'{1‘4 Atisaleo admirably snited for deamers, tn‘mmi ives, Lo,
COn the whie Ifr, it s remarkaXly free from izen p;""t:-q (sulphar], and
St pmm*‘*lle in mr‘re ii"ﬂ.l}huf‘ : L a fate rate would be x rocst .u{hx.} fe

‘ 'f'tzel

LA d«-t‘n!«’] desa nphon of i}n-w coals, and of 1] w:: mr'h of accurs
Crenee, waa pﬂirl"»hetl in 1854, and reprivted in 1857 i {he fizs) Volnme
“of inw Mempoirs ‘of the Geologieal) Survey of Indis..
“ was necessarily confined to snch r.m: of the distriet uz could be visited
“daring the ,mommm, the only }n.lh s aft the wear in which i had besn
];P‘lthadd]ﬁ 1o vm’t the Iuc&hfv. - Since then any mozs detailed - examina-
tion of these hills has been deferred antil the party ot the Topographical
Bur vhich hab lately. preceeded there, shall have prepaced 1.1.:1:‘ of the
carsas TG 8 Boped that afaw 5«1:11; wdl now ph«.,. us in ;:—r(ss' m of
&rcfu]‘y snrviyed plang, O

Wighin the Tant fow w.m' his* con Al fmlu h.m lemme practic ‘-U of
greeler importance than prumm-!yw Ccmmc&mraimn by Tiver-steamers
“;t}t Sylhet and Cachar has been opened p in m\n'u:-cttm‘ with the East-
Yern _Peng il Railway, avd this Cherrs coad 1s now begiv mm«!‘ to be Jookeld
aasa hikely" source of supply both' for srenmers and il This foport tant
hay g,e was Tully :mt’cq ated by mayself; and in’ 191»0::*.1}&5 o the dist ’ﬂ“
Bbdy tavelve years since, I szid g} reeov] full y-anticipate, h()kh ver, tha
the eoal of Cherea I’fmmw, and of Ahis frontier ;_'r nerally, éven: thy .‘1"‘:
"1t be not possible  to bring it mth profic to: the Caleutia- markit; will
S tern b great and Wheful seconnt at some’ futire wnd not: very distant
Tperiod, "1 cuniot .x:'fifml!‘w Sthabthe l‘xm;n::xw, ]xsm bt

Cachar, aud Munipur, Wit the progpech of ani
 Bast alonig tha walley; ean b much” Long
v*ﬁam comtnunication. - The nobl “‘I‘WE'I‘

unicd
ally adapted fcslf ucl\ an e:m £
(o e cpaned along this: viver, the
ﬁ‘it;t

pr)w, and it rvm'e
‘coals of it

I it .
rfdm: cammt’ ensi y I;e
"r«*m.nmw- o “é. lmmw

AT

neat Ly kz‘u’!é» w' Y

And, il f

mmi. 'v‘ or

Thiy desexiption

- buras
But this was the nearcst appronch &

“olaces have been made on nany occasi: s, Several speeimens h.

8 "Hu. t

»t}m s:up; 13 of the ..

['q' il t‘m.my othe P mnts ta

i l“ f the existonce vvf which
to the west of the' parillel of O mjeis { ’mﬂ n all Bkelibood too,
abon lower level in that diveefion) Lo ted 1oy whon, there can Lo
Hrtlae doubt thul we may safely take the available ccul of theKhas ]’]i!’ :
as amounting to wora thun 3,000,000 {ons. Tt is not ampreballe that
double this yuantity will prove to be nearer to the true araount.

Luawn loealitics o add others,

AT

.

.‘.'34 3

24, Garo Hipse—At the moos rextreraity of the samevanos
of hills, where the country of the Garos or Garrows averhangs the Blalima.
potra, just below its grist curve to the south, coal was stated o oven
11 more places than cne. The sitnation 1y one of the very highest tmport-
ance.  The genernl charcter of the 15 known tr::- be similar, and
of the same "mmml greological a 2 ceeurring nuore to the enst,
’ﬁmr Was, therefaro e, every likel b was qaite troe that conl did

extend to thig western end of the hitl ranzre. T have ¢n more oco nml\,
thm ene endzavored to obtain further tnformation ref'"vd‘u i tuc e locals
ities, but unsuecessfully, so far as the coenrrenee of any ¢od :
'Vw",f Lw,vmi,, Mr. Dodgson, who has charge ui 3 Im i o
anid to, whom L am fudelded for the informati
where'conl 'was said lo ocerr {Ceul («mum!t
il Iw browghe away with hjm specimens of all ‘,’:u- Teo
He Lailed to find any coal. A very eariers anld ‘nlarest
i 1\1,;3.!‘) charged with woresine arnber in disserninatad globules that ii;
freely and with weh flaos, was found at cue Uf fesae pluces,
tooohol,  Se soaen as pood raapi ni U o
adieining eonntey ave Ln:).‘ulll le, s aren will be vistbed, It 1s exoced
% s’h' '\mw Ly, and vezy inavecsibile, _ ;
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: Cacnsu~~Statements of the ocourence of coal i Cachar oy severn

brought to me at various times f‘w avalysis, Inoall eases thes

szl fragrents, and with ]'rw'lw v the stracture and charaetor s
edly present i thosd instatces of i matlized stens to which 1 }m\u
od aheve,  Liks the coal frema puamy other of th~ y nests or pockets,
vuch ol 16 was bright and ;(3‘;3,’, aud would yicld faiv enougl rvesaits o
assay,  But such Jittde pockets of even goad cesl ave nﬁfd 23 4 osouLce
of (uel” on any workable seale. I have net heard of any case of {rue
})l’(!n of voal in Caghuar,  Tho geolegy of the country is almost nnkuown,

15 s alse to o large extent the topegearby. ‘

23, Cirrracore -——o:mﬂnr gpecimens have Loen sert to me fram
‘Chit tageng. s o examination of these conntries geologically hns
hieeat xu.:uie, ¥ eannol venture to assert thab eeal does not oecar there, Hm

ean at uothing in any one of the many specimens 1 have seen
ab difdrent times snd ﬁ-uuidiifervn' places would Jead me to fufer that
any regular or eentinnous deposit of conl will be fouad,

AR

Ciszbupa, Savpoway, &c.—The o‘»;ﬁ said to eceur in the Tsland of
Chetlitha, and pear Sandoway., appears {0 have been of the sume gevoral
character as that just © mn-d, awd to have been stmply Dttle voste of
Sossilized wood! A speatmen vecetitly se n( up. Lere for analys i3 yiclded
e Jess than 587 por cent, of ash o

H
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,L;mi t,'v:-a'ﬂy v’m’t*wr, ,prmlmh simi hr in ite g.,e*n.m.
m:ht ¥ have 'xhvi«}y neticed, swas found shroe yoars slnce
‘i’ha,v“,a{)m' and great m'peatatwm were iumwl of ifs
;umn ry. valaabion A tiroited excavation, however, proved . how
ey M‘&H-, ‘was the, ameunt, znd the whole was exhaus tw:l befors mown
Bl Letdred weights ui coal ywere ols imwd (0. .

Bnmuh ﬂmr satse %wmmw) wmn {rregalar l;»e',fi\ af mte»
g wite) were u"umuﬂd_ Ly “tae;, whon 1 Visited Do exap ra
alo mh Lmo‘r/i‘ Phayre, envay from he British Govesmmunt to she
Qe of Buvoah (8. They bold st no prospect of suppliing ay
f'?ﬂ*m mr»r ﬂmn a wt"* Tacal :md medvd e m.x,ui 'vﬂ wvee ks owit ):

~, 3

‘,‘.g ' : : e i

"Iwr{ SR uvww --1.<*d of ‘m 1 s '\’Tm'v‘n in the
Tenasserin vaumm‘ wrere exaral fned by me i 1854 () They oy atde hold
pat ilﬁ ?e prospeet of affording a large sapply, shile the coal 15 o1 inferios
1t 19 interesting ns coptaining masses and gleludes of

or, very lile that ilveady no heexl 36 ocenrring in the shaks
JI{J!»L of the Garraw i{ﬂw.f Phe imbediling wd. has here,
m':xch mvrv’ h\g’h!y num.:: ized, and fortas & wzable

in*i;f , un.ém&s‘i: of the Ic;mhh g wlherg o n§
m Lirnits of British dndia,” T bave *mx;mu,ly

& _
wd ko beoay S0 as wad possible,  Aud 1 !v:wn therefure,
"‘initxi‘axozmlliv‘aw'u’f'(i all’ refercy wed b detatlss of structare of the coal
~u“imlc«d‘ b ges stions ¢ ;11‘}(‘16111 fie Imh"h,, ireeting ¥
nti&:{:i solely to thie position; ared, and “yalue of each «f tiu\ d ;trwts ,

neticed as coahpruducuuv' localitie S AT

-"oinvu.:ll cirm,imv'bo far s these m‘é Knvwn, I
‘Jmimw;ﬂ Survey of India, md {u
cide; “amated abov«* oo

o ;i)]'ﬂl. W
3

fg done with vy effeet,

:a.(»e. it
o, m Tudia reg: arding ii,az HTITY0-
* pr*)fj* ﬁn Vhesert l'ﬁ’* tdent

,he cf'at n‘qu} W or"{ iy e)i sich
@0l the country i wimn cail

{his mbrxmmnﬂm"z, na 'm":m;:t;"
f"'"u] structure; indeed the
wmlh, a1 have “already

16 dq ceeny; that it will he *

&unimnf‘d ] hﬁs‘q(' <»Lum| ,

dodge is by direet amaly

lhs! fa P pre

CAlat Nos,

! (Iwm) i3 raush, pnﬂ
; Aadnly vot older; whil

{ G

fact ol the ocenvrence of ¢oal 8 all that s dnewn, ting is anvheat
out showing any defnile hmieg or boundazy; while those divt
which the v\u,w'f-al tracturs is vpknown ave lelt vueclored,*

gt

I, Quarmy or Ivosx Cosrs~Tr formivy an estimete of he
value of unl, -m { of the preportional quantitics wihieh various countries
are bikely fo yic W, a wvery essential considoration Ts U"- mality of the
coalz, ns determining ther ‘duly n 7 et

2

or amaunt of work u:me by siv
. ’)T-C(:»?.:r:;e_, fwf‘rr»: ceals sre wosied 4o a sufficlent
tinund socies of
viraznts, the ey means of srrivieg ab a satisfactory know-
or nssay of the mineral. This plan s,
lmwu,r always subjeet to erpon The pw*i*m experimented wpor is
vecessavily wsraall, and it iy ecavesly possible (o eblain i such sp H
spochcens A‘k the rwtz'v‘hl falr vepresontative of the ggencral qualisy of

Lad, And h rthar this g suslity will iself vary, andé vary materia’ly, i’l
Rt rent parts of the same lay, S taking sz to soleet nat | tc ki
e speelmens, and o :sz!’ o soveral of osd , ik is } sesille
e obtaiv traly comparable results by assav, T 1862 I hat the epper-
tunity oi' senting o' the Intervatd anal I.xhx iticn i1 London a very fine
sentes of spacirgens Cof the PN m(LJ beds of eoal ab that time woled i
Imlu, and. 1 zecompanigd those by asseys of the same coals,
ware ety from three folds, Kurhuehal, h:'n:.'m i and the Bajwekal
Hiils, SMasyeotber assays have at varions fimes been e dein tie
:Pex;l«,xf_q ol Sarvay Olice, and :(.xpm.m' a list of the majeriny ¢ ﬂ'-'-*‘i\
A the pa mnc araonnts of hvml vu‘m . «f n"‘ e matior; ad of
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}.,j,mtmw fruLl thiz number, for ouwr presemt pur all thesa
sehich are from Iocelities vehiers o wordalle anount of ('«..‘ can };m Iaakeod
for, and 1'1l1n(7' in this way the first 74 on the Jist, we find that the
aperipe cotapesition, as dezermined frora this nnndx-r cf Tndian coals,
world be fived.oazhen, 52-2, velatile matter, 31-8, ash, 13,

Again, [ have given similar results of assay of five specimens of
Tzlish conls, such as were saleable in the Caleutta market during the
Jasl three vears. The exaet I»o(mh(v from which these coals wore dnl ped
is nnkpown, but they were L;"M)(l npm‘xt; English coals for publie sale,
The average colapcsition of these wag fixed carbon, 6810, velatile
matter, 20° "”, ash, 270

Now, tha relative duly or ciivclive paver of coals way be faken to
tary dir “’Iy:,' the amouant of fxed ewrbon which they ecnlaing anl
takinge this fest we perecive that out of the whole series of Indin




’ ey
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ouly ove or {wa come vp Lo (his avernge, or, in otber words, that tha
eery Geal coal of Indiv Jiekds only {oushes the a verage of fuglish conls,
If, on the other band, wao take the relative ameuut of nsh, matter which
tocs mot eentribuls to the heating power of the coals, we find ‘hat the
average of Indian coals shows wo less than 15} per cent, oy against less
than £F pev conte in English coals, h

These figures show how very seriowsly Anferior {o ordinsry Enelisy
are the Todiare conls,  Analesis thus fully confirms {he rereral ilea,
“Practical wisls on the largs srale show the same st The two most
heavily worbed lines of Ratlway in India, namely, the East Irdien
(Bergal), and the Great Indiuvn Pouinsals {Buabay), use, resyectively,
Indian and Erglish conl. And thedr relative eansnmmtion. ic 150 tous
per mile in the former, as compaved with 75 tons in the atter,

It s therefore certain that Tedian coals e not o sable of mare
than two-thirds, in mmest easss not more thon one- 1lE, the duly of
English coals, ' : o

This becomes a mest, iraporfant elernent in atlempting ta e oey
citimabe of avallable gquartity, T lave already alluded to this (Meum.
Geologieal Survey India, Vol V., page 331, “In alterapting to
estimate the value of any field, i must Le remem? ored that tns dep‘bnds
not go much on the actual avicunt of coal swhich it ma y conbain, as en
the way in whieh that eoal is ceeura ’
which the beds oceur. Six seams, Tor example, of oue foob thick each,
would contain twice as much coal as one scam of three feet su posed to
cover the saome avea. The latter, however, or the threc feet seart rairht
probally Le worked with peofit, while it certainly would not pay to werk
seams of only one foot thick; T should perbaps more corr Hy say to
mine seams of one foot thick, I snch scams were aceczsible in (:qrm\
cuttings cr qnarries, they roighs be profitably extracted.  But further,
the question of whal seams can e worked wit advantage will depend
for its solution cu the dip or angle of inclination of the beds; on the
vicinity and exwenl of the domand or ranrket; send on the skill of the
Jahour ot cornmand,  And if the rader Lilor which ecan be obtainad in
this conrtry, as wall as the abeeuss of all those mochanical avpliancos -
which exist so alundantly in thelorg estallished collieries of Enél.’md and
other coantrics, be taken foto consideration, I thizk I am quite within
dng that no seam of ¢oal can be mined in t!

-

the trnth 1n o
with any fair prespect of profis which is net ot the Joast &t

Ly
Ahreknesn,

country

ar Lot in

“ Tam cware that scaas of even less thickness than twe fiet, the half
o this, are werlied e England; bt these ave uot common cases, And
it cortainly would not L justifable to take the exporience of a Lizghly
civilizad comary Uike Fogland, where everything is in fuver of such
operationz, as a guide in estiroating the practicability of vorking scaras
of coal in this country: there a local demand weuld be found to exist in
almost sll places; there is a larpe, widely-spread, and killed mining
population, and great facilitis for seeuring and raising the cosl.  And
in additicn to oli these peints, there is the superiov gquality of the coul
itself. 1t must Le admitted that on the average Indian eoals are o
el in ovalue to avewge Euelish conls, o fow cases are they worth

ated, or the conditions uunder

(oRd )

more lhan Lwo-thivds of ﬁl“.l:q;'li'sh‘cn;xl, in some Cases not Iose .1.1;1111 O-ni?i
half,  In this way a seam of Tndian cc_r.ei of three et “““%“'f".‘”‘ o }
only be the equivalert of oneof 13 juches, or of two fzet, ef Englsh
ecal,” '

Bt the relative ameunt of osly, which s 'u.f«;»le:ss mattor, m;.! sheo
mest maaterially atfiect the cost of carviage. IT that :mlp}m?.\llf's.:irlv),"?gf‘c
average 15+3 per cont., it is ebvious that b every 10:1/ -._d} o 1',:‘111.’,\",’
mare than cue-sixth of uselazs material is also c:u'.n».ml. f\.xxu}z a1s Locomes
a very important elemnent whien spaes or stowage Js concerned,

This infericrity of tha Indion -:zc:«:t]srls.zns.lu'c\'(zn(_cd theiv beiva mauch
naed, tharefore, in any cases where the fhel s mot to ‘l ]»:u:;;lc u}}m{xt; %m;utﬂ‘y
attainalle.  Very few sea-zolng es{c‘zu:m: Y‘é,{()‘f exawple, \\'111; L . |;L:uln*‘1y
coal”” Moessrs, Alackinnon .7\13(.1;\‘311@:10 and Ca., Calevlty, the Agents of the
British Tndia Stean Navigation C«{n‘\)‘x:\\'xy,ﬂ\{t targr '!1, ard ILOSL SUCess-
fully managed Company trmb ng with 5[,(‘:1'1?»3!{.1;»3.:!,1 rouu}u. }]Zi(% L‘v,v):,.l ts,
ol Tndia and adjoining countries, have very kind yyiven mr«.“_t “‘f .fl_fl-iCl.tf,tv 5,:{
thoir valuable prac “1 knowledge on these (]-NIZ‘.Sth?l']».‘S_. 41.1110:.7 .s;t.:n ¢ t%fllu
their experionee of Tuidian coal has Leen very limited o for as sca-going

ctoamers are eongorned, as they had not fovnd 51 swit their requirements
ORGP B RS LE

@
Laving gone into experimentd £o .‘;rtain exactly the p}'f:[m‘}‘?i«i:-, )‘\ 1 .nf.lfrtn'l
conl, we find that to pmduegz_‘ & given heat, \uh{irut. 1;;!30—])-’!.‘" molm’ Is 107
qaired of T dinn han of good Fogelish (:r)f.\l. pRE W L_\rdo nod find 1t to
"o injuricus an clfect o the heating s f;t:::c s ,.':ngz"hs:h eoal, as it
formas & sdag, and 1tu1‘:)tc(:ts"th=3‘ iron from the cifects of the heat; awd,
arain, it ts open to au chjection in this {-cspm}},' as th‘e shur l}.‘.lu-,_:l:.:; up the
furnace-hars, and prevents venibilation, drd. lhc‘ asht and l’;lIh«.Cl; i.ux:zfcd
out befng, roughly speaking, about 60 per cent. gieater than 1'05:’(11_1‘5}11\.,151
the use of English cezl, t]:('z stalf of fu'evmle'; and coal Lrimmers is mf:nz'.rm-
ol in a corresponding ratio. dA. l,'nwnlc ‘w:»ul bclu;__r;ﬁuh,?m;, wsed ‘.x'n'
steamars, it occupies much more space in t};c bunkers,  Small coal will
scarecly burn, being so carthy and impure. .
They add—*We do not find Tuglish and ccuntry ecal to burn well
toootler, althengh, for (2«:’0!',‘.01\)\(‘:'.1 reascus, we ceeasionslly mis thL‘m‘.
The country coal requi ros th.c furnaces {o Li* 20 ‘ﬁ'f’(l“f‘““}' ‘-’}'1"5""*3"-1 “}‘J‘l‘»
the unzensumed Enghish fuel is drawa gut before it is fully exhausted.

. . : Yy w 4 'Y ywenleiner reepor "“'J".“‘
Cwell for the [ollowing reasons w—f¢ 1, Spenking generally and withicut

have so

These experietess appear cenchusave arainst the nse of Tndian coal for
sea-going steamers, at Jense so long as better fuel can be had.

The prevalent opinion, that there is very great danger From ll):’e e
of Todinn coals, owine to the (v:',mh:nc'?" _\';hfc_h mest of these couds show,
undar peeuliar sircumstances, to gelisignition, 3, I think, exagoeratod,
While, undertbe ol system, the cedls: from the Raneeguny coal-Leld,

v REE Siahid - b - - ) N N B N
q"wut)] 50 miles [rom Caleutta, were often more than two years before
they reachad their morket, and during this time h‘.:d ?f«‘;x,n Q.p(x:s«_\l t,‘"‘»t”m
ereat chanzes of temporature as well as to the great moiatare of i tropical
wlain, sueh aseidents were undeubicdly likely fo occur. Bui more re-
!.Mﬂ v when the enal often reaches Calentta and is shipped in less than 24
horirs from the time it was hewn in the pit, the coal is much safer to nse.
On this point, ol the tendency to sel(-igettion, Mesrs, Mackinnen and
Mackenize say— The Q‘{‘lx(‘..f."i] n.pn,nm'c appears to be 1?1;«{, it is .131«‘-1"6‘}!;2};,6
ty welf-ienition than Eaglish ceal, butwe have vover fowsd 2o i the
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sleamers, We hav t,]on] y shipped fwo {{.n roes by sailing vessols; one on : year 1366, or for sie ye alen with the three years proviens:
shovt voyage undoser ving: neties, "”‘(’1 her was t”’PP““ L’:’“’“‘" the - given, wiil afford a sudfiod : 3 iul to traece the general proguess
viiay season, and consecuently "mi for Muscat, a seven weel” voyaze; of the trade in coal with some cmﬂl race, that temporary derangeracnts
and ship and cargo J]’:IVLL] ..wh 4o nat alfeet the general xesult

Phose considenations of tha ‘pmhty of Indian ceals wili, 1 {hink, Becing that theso returne are very incoripletsy, v sme of ths largest

sutice fo show ihe grovndless nature of the hopes which Fave heen ex. coJun 3 not having as vet furnished reports of the amonnt raised, 1o
'h.'.t th-a m’xi : uis of * Tndiz, Borree, and Australiz and Nei ampeiled to al ande 1, ab the last moment, my intention of dizcussin

Al not alone vield ample supplies, but will alzo serve bo coal the ﬂw impertant gquestion of the rapid increase in consnumplion, and tha

o ners trads hg and Ykely to trade Letween Eascpe and those iur pro 'LJ,m ratio, and probable limirs, of that inerease.  The distribution

ditant vegions” (2. How fir Berneo [£) and Australia may scove te also of this coal and the manner in which this 11 effee '(ed, sre important

this end, 1 ara i whle to any, l;»u_'lv Todisn coal will, L fear, never supplant points.  The three railweys alone, which have tenx iini at Caleutts, now
e Lotter fusl now ollaival. le o sewhere for accan voyages. consame moze than 200,000 tons of coxd in the year, more than the total
111 ~-—'}; sorerion OF CoAr o Inpia~—TIn 1561 1 published in the qua nht ised i )l India ten yrars since,
Marnoizs of the Geologieal Survey of India (* Miner s} Satisiies, ¥ Coal”) u.ul cvery year soes o considerable extension of the lin, 2% A ud -
detailed returng of the cnb-turn of cezl from 'l,] er% of India #o faras I grease of the trallio,
- kS TN Y 2iate v Ity R e
;j\ih Ad procure any trastseerthy statem 1( for the w s 185 ’i- J,er},oﬁrl). Rut any profitable discussion of these impeciant points ean only b
is was the Brst attempt af any systematic relun 0{ the kind. We had attemptod, when rebims arnros o
. attemptod, when returns approximelely accurate can be ouhm}cd of the
then st mlng»lM od the Geolog "‘i‘i! examination of the B muwrun] field, tolal aunusl cut-turm
and hod taken advantage of ‘(hzn epporturity to obtain ink bamation, 1t Ao R e
vwns heped that a sl Tmilar systematic returr would be mm)p‘lz-ﬂ for wac- T
cessive years,  Dut this wonld only be done by devoting tirne to thiz ' Subseguently to the frst isse of the preceding report, other re.
special puarpese, which v..A 8 s ptly requived in other ways.  Move tarns were received, which Have been embodied in the tabulor starement
vecently, on the recoipt of the des,p;LLh frorn the Rw:u Houn’Lle the now prioted. i‘hc:\o have enabled a more complete view of the total
rolary of State, alhui; [or the return now subiaitie d, 1 again nwrped cobdam of eoalin India o be given. And T am (l*'"'pw:'vd to thiak
thi nmsn«xxb\ My 0' procuting the needful i mmmmmm, N N) by p that we can now arrive at telexably tm. \urt'uy yesalts os to the cora
soval application and by per vl visih to the Gelds, and [ endesvorred parative condition of the trade in conl, 0 far as Bengal is u,)l;m:\r.u«;w.'l, for
alio to show hm Gimilar statistical retures of the produeition ol ather the lost elght years at least, ‘
rizerals weve § ateo much needed. Sueh nnm‘:ﬂ stacisties bave now been R4 far a8 known, the total actual ont-turas of conlin Todia dutng
Lor venrs cavefally compiled by o apeeial officer in comnertion awith the ‘ thess yests have been nearly as follows, the gquantity teing given n
Gealogical Burvey of e Beitain, and mdeed 10 tois ‘ aach r,: thiz Tudicg maunds. e
Sprvey had not exizted, public actention would pever have heeu go vividly ) . o S
wy to th .p\l exhaustion of the ecad of Great Dritain.  Undi the In %252 E‘:Ls“{‘u;,glj{ ﬁ;:;) :10)1“‘.'{?5
yuth Lo knawn o to the amount of out-turn, heth. actual and pe salide, ' 1560 1,00, c:\; 13 1865 CSNT
of the soveral miners] preducts ¢f thiz covetey, aad of the- relative in- 1551 78,0295 L1553 1,63,34351
CrenEn OF Leeins faoond-fvrn in sneeessive yeats, i idle to seek : 1563 8O3
for e causes of such astension or dimination o [ the hiade, which may For 211 L‘l:% years atter. 1861, thess figurcs are Lelow the frath,
cxfsl ondy l;m:",, apud ddle Lo speculate en the effecs of opening n_p rew . s
wackehs or restricling suppliss to those already existing. " To {ﬂot at a fairly comparative result we should reject frora the 1o

furns for the three first years those few small collieries, which are st xl{

. . .
y the absence, kowever, of any such ystem o statishicad er o
I the abeans ' ¥ Sten sy { statishioal ¢ lQNU ¥y viclding edal but of which we have not heen able to obtain any returas

ave onden 'm'rf:il By applyine. to eac b of the  propricto n the

! ‘“l‘“l r'li 1ds ) ;l ‘1 eura ’&n }xlnydul 1;5()*‘7‘1; stion: . Te ‘«« n‘\\ ¥ .1:\ i‘rl'{ 1] (1,( {or the ensui: ag years, and take only those from whish these rcturns are

several tields, Lo proevrs the needeu a1 e seme m indebte . .

cd for prom )l uil n.H rap.] most eordially given ; o"hlu-; have pro conbinacus or n*ml; so. his 1mM L think, safely be done, inasrauch

KA aph < &8 > 1 H 2 - T e, M » A o 3

roised the returns, bed they have wob as 5,,~ ],‘ et received, while frem ‘tl; :‘u (l(. 1866 ffmrnf)l,;&i luoz}xtot hi xi Ulmg (;)Htl(w). 1os (1}»‘9 tll( d,1 .ml sore of

governl 1 imi no W p'!r, The batter Leing ohicfly  fnlted 1o the soallez e ¢!d quarries have been continued, so that 1t ¢ I.LV.‘.}I“ v he corelinde

s are { aael essential is ‘(’,, " - thed the out-turn {ror ‘these rainor wr-rkvwc have, thra ru’flwut th;- ‘.,“_

workings are not of such essentialimportance. ' tivue, borne abeut the ﬂ“u cortinncus ratio to that Trom the largror
1 h Ve et avoured 1o ohitain relurns for the years interveniog he- wr"}* o3, rising and sinking with 1t az dld in the former years.  This

L een 1560, thedate of the latest vebarn os yeb published, g the present vid, for purpesas of comparison, e Ingce f:ug_.;ztly the amcunts, as given

e et 1.\)A 15!11 ?"l--)q-~()(‘

(L‘). Quarzerly dowrnad of Bionoe, Oclstor 1884, [ Y : - :
T o The Lalnan, ot B rted o, The But fﬂ[“l{’!‘ ]f we atte fn])t to ‘J Ldll" from stch a st iterment a fir
anecytainty of pred ity insight into the ductuations of ﬂh' demand and supply of co: d we muszh
mouid fustity, also take, in conjunetion with the local wtit-turn, the amount of coa ter ‘

¢

o

e, vawl has always oo very feeotably aep
s hitherto provened its being o5 mneh geed as
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faol imported. Tt ws for the present take only such amount of coal ag
!

bas heen raised in Pengal alone, and thay which has been itaported (in-:

eluding patert fuel under the head of the ceal) ivte the yart of Caleutta
alone ; we will have the following quantities for the last eight years (=

f

Ralod tn Bengak, Total.

1859 K Wir A 1,11,91,053
180 1,00,58,113 1,05.84,608
1561 79,545,088 O0,70,288
802 50,830,843 G3.07,080
13463 03,01.078 10,836,407 1

00,35,208 18,158,152 1,08,50,537

S 10,425 i6,15,143 1,61,23,563
1866 1,07.00,033 5,114,427 1,17,04,462
Tannds 7,44,08,809 o072, 744 3, 76,0850

crin Tous  27,37,734 ;382,044 30,70,692 )

Making a total consumption supplied for Bengal alone of more than

three milbioas of tons, of which 332,944 tons, or abont one.sinth of the
whele, were importad. | : , ' :
Tocking down these colamns it wills ba seen that there have been
urious flactuations in the amount required to meet the demand, nor do
these appear to follow any crdinary law of inerease or decrensze. Weado not
fiud that the amount imported varies inversely as the local supply, so that
the anpcunt thus imported would seem. to depend on other considerations,
than any question of demand, or as tending to make up for a deficient
supply.  From the facte stated in preceding pages, as fothe aversge

P R

quality of Indian coals, there will always be a certain and considerable |

dernand for coal of a superice guality for purposes requiring a better
class of fuel. But beyond this, it is cbvious that the amound of ozl

imported ” into Culeutta depends much more ‘on questions,of freight, .
deadwweight, and of general trade, than cn any mere question of the -

Cemand for, and supply of, fuel at that place. ’ ;-

The local demand again, from the very fact of its belng locsl, maust
vary raaterially frora year fo year.  For instance during the carlier three
-or feur of these years for which returns are bere given, there was a large,

but very local, demand for coal even of inferior quality, forthe works of

construction en the East Indian live of railway which almost entirely
-ceaged in 1860, In that year more then an eighth part of the entire
“out-turn of Indian coal was raised for such purposes alone independently
of other sapplies, and a reference to the figtres will show thas in the
following year the cut-turn diminished by nearly cune-fourth of the
wkole zrnount it had previously attained, : PR
Subsequendly, althongh  the demand for works of ‘constrection dimi.
nished, the line of rallway itself was gradually epeaed wp, and the

extension of communication. led to greater demands for fiel, These .

_dexoands have continved to inerease at a rapid raté, until last year, 1866,
~in consequence of the extension of the use of ccal instead of wood to the

upper section of the line  (the ofening of the Jumwmna bridge at Allaha.-

‘bad enabling this o be carried “ont) nearly deubled the deroands of the
previous vear. The amounts supplied for the use of the locomotive
departrent alene on the East Indian Railway independently altogether of
coal used forother purpases have been during thése years as follaws 1—
CUISEE T SOnelE o T I8eL L 2056042
1862 1220900, CUUARGE 28,9795
JLEG3 o LEITYIT 1866 T 058,612

voaf the cosl wsed in this ecuutry and (o have armived ob more 2y

*of more than 3,600,000 tons, of which abous

( o7 )

We bave taken the Eash Indian Raeilway™ here as Leinge by fav {ha
largeat single comsvmer of Indign ceal.  But similar results precisely
would follew from & eoasideration of the consumplion on clher Nues of
raitway aleo »

If we exclude the consideration of Zhis special iucrease in covsurap.’
tion, we will arrive ac a fairer view of the georeral trade in coal, and we
will find a3 shown below that the amount of coal raised in Beugal
(independently of what was vequival for railway use alone} greatly dimi
nished last year, and that the fx in eond o3 owell ag in o every thing
else felt all the depressing influences which so largely curtailed the
commerce of the country, -

]
PO
Senordl

Amount of conl 3 Ancunt of esalusel 3} Bl
fed fn Bengal on Easl Indizn Hatlway, § -
loss 931,218 38,15 637
‘ sy
18,37, ,
2090,

1665

S Fa6L
Indepzudently of the encrmeus development of this one scure of

"

demand for railway conzunrption alepe, it woill Lo zcon further that the

- amount raisad in Beogal hasjsteadily docvessed far the last forr yoars,

T shouid greatly liave wished to trace out more folly the

Hory
Qetails 53 to the relutive consurnption of < conntry? and Erglish or othe:
conls for eertain purposes ; bat eonsidering that our informaton regardive
the fundomental facts of how much Las been ratsed in this country iz soild
defective, the alove statements may be sulliciert to show iua genezl way.

That during the last elght years there has been an aggregate cone
gamaption of coal supplied for Bengal alone, and the port of Calewt:

eighi-nintks were ralsed

Tudia, and about cne-ninth imported ; :

That there has on the whole been bt little inerease in the dernand
for coal during that peried, while theve bove slse becu very great
fructaaticns in the quantitics from year to year;

“That these flyctuations do not appear to have follownd any simple
law of increase or decrease, but to have depended on varions causcs,
nat bocal ; 7

That the deraand for gereral purpe would appear to have Leon
diminishing very eensiderably for the last fovr years, Ly

" That the consumption for zailway purposes alone ‘I'ms:_ incroased
enormousty, and even now amoeunts Lo more than one-hall of the tstal

- quantity of coal raised n India.

I would only add that sli these statemonts 'ref{cr sq!cly t> ﬂm
eénsurmption in Bengal, and for t}u::s:e rallways having their terraini af
Caleutta. | The laxge consumpticn of Dombay snd Madras has hitherto
been almost cntirely supplied by imported coal. .

=

% We ars idebied 1o ike Yindness of Cocil Stephenson, Esg, Depney Apens, for

- the Laures.
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APPENDIX T .
REPQRT ON THE COAL .%‘\T) "I‘O\ DISTRIUTS OF . b ’\'GAL.

' Drem Dnn)u\uu jOE Erorernment I cand Coal Tiewer, [o Lhe Seers z’«xm; o thas S
Corerament of Tudin Public Works I’vuar!m.?.fv-—]hxful Nyines a?, "nl

July 1835, i -

1 have the honor to submib herewith 1
hom of the districts visited by me in Bew 1 during iho paat SRREGN,
and hope the observations I have me de on ¥ nicoals and the other

malter Comwctf‘ﬁ‘ may be mrwuveh oi. ‘ .

e et S gt e ) N

mr xmm‘L on my mvcstx'm—

Ee[mr! iy Davin Satrra, IISP' ("ﬂtu' ’M“'If dren wnd Cool i.rm. ¥, doted ‘,n,',!]

. rff're/, B3,
t g oo,

Tu accordance with the i stractions ; gven me by | Jzuiétcm nt, Colonel
W. B. Daker, Secretaxy to the Government of India Public Works
Department, duted 9th Novembor 1835,1 proceeded, as soon after the
receipt of the same as 1 could uvmpwtv the - necessary .m,mgcmcnta
to examine the several mincral ustuct., assigned e .

T commenced my uvtwhnat ons 1o the Damebd ]x Valley, and with
the view to acquaint reys wlf with the general features of.the conntry,
did notat fist confine rny duumun to any one partietlar ]rmlity,
0! xLu" 4 cctensive o tour over the whele os I could, visiting the
collieries from Runcogunge to Chenacoory andg Chaunch on tay way.

As no doubt can exist that the supply of coal ta e obtaired from
the extensive field of the Duancodal V n\!w" is alrnost without Hmit and
inexhanzsible, and as, besdes; its features and genewl conditiong are so
well known from reports .ﬂw'uh publl u d and by Hze developments at
the many collieries n opet: sion, it would be superfluous for me to o
ohservations in regard thereto. The quality of The coal hos been fest bd
for a vatiery of purposes, so thet i mapabilities thus for aré well urder-
stood, T was inferested to learn w hother 3% be suited for the manulac-
ture of iron en the Europsun system, - o '

My attention was therefore directed to this pmnt amd after the
best constderation I coulid de »)h' te it, 1 came to the covclusion ﬂ.\(.j

although inferiorato the B nelish and Welsh coals, it s a safe fuel for -

Ted: mttun of orés in blast imnﬂrm-w ith the aid of thot Nast.  With the
“fange” of the Radecgungs sean:, en lmpm!@ct eoke may be produced, d
* but from the great amoant, of © wastage™ or bad vield in the opers imn
it, would be too costly o fuel fov pm\mﬁd \pplwqho.,. Tt would pOnSC-
quently have to be introduced in its vaw or natural conditicn, in whicl
form, with the blast: heated to 600 degrees fahvenheit, a tem}sm atiro
casily obtained, T should dpprdwud 1o dzmzzvr for a result satiefactory,
so far as concerned the qumtlty of pig or crude iron produced,

The fael is & wott . important - dement in the working of w
blast furnace. T is illustrated more clearly in the iron districts
of", Wales than in either Staffordshire or Seotland, inzsmuck as in
the two latter the coal: thronghout §s of nearly uniform qtmhh,
whcrca\ in the former th"w are. {hren L\htmd Lmda Lf ‘coal uxed for

Ay

% ( & )

the manufacture.  Qu the eastern end of Glamoreanshire and cstend-
ing into the adjoiving country of Menmaonth, “the coal is righly

blUlllX]I}Ulm, very durable, performing a high duty, or in techn feal

terms, capalble of bearing a leavy pillar of Flast, and earrying a heavy

burthen uf ore; that G oa given quontity of coal will reduce an

anusually large proportion of ore.  Inthis district it is common for on ¢

f,':;u-r_liace., with hot blast, to tern out 160 to 180, and even ; 200 tons of

pig tron in aweek of seven days.  Of eourse the iron is of low quality

but nevertheless it is all worked up nto ralls and merchans bors,

Westward from the locality now reforred te, and near the centre of

Clamorganshire, a coal of a fot: ally ditferent vharnrtﬁr

no bnumm.'what-:swr: it burns fm Jy, with abundance of mme but

no smoko: this is the woll known ¢ steam coad” of Merthvr-Tvdvil and
Abudare.  Inm this locality ave also imporzavt iron works dvprvndmt I

the coal now deseribed. a fuel peculiarly pare, altheugh incs ;mm‘ ol
pur:f;mﬁ}gg equal duty ia the Dlast furnace to that w rorlied to the cast-
ward,  The ditference in the produece 1s very great, for with furnades of
equal size and the aid of llLt blast and Iren ora ¢ fe:[u i, if not ‘11“:(‘;1(‘[‘
qlmhtv the “raake” pcr weal in this distriet will vat average move than
105 tons, a great falling off when compured with the xnm]um of the
Monmouthshire fornaces and those established at the bitumineus coal
field of the Scuth Wales BaCiQ. o

The third deseription of ‘coal nsed in Wales for the mannfacture
of iron, is the anthracite or stone coal, forud st farther to the west-
ward, Mtu.dm o through Casrm: LIH]{‘)’I‘J\I":‘ into Pemlrokeshire,  Ane
thracite eoal is hard and dense, the fracture be ilant; it is a refractory
fucl difficult for that renzon fo deal with ) but Wh 20 fairly 1-*;11 M
cives areat hoas and is very durablo: it burns without smoke or Hame,
va attempts were made, commencing as far back as forty years ago,

apply this coal to the reduction of the ores in the districts, Lut uni-
ﬁrrnly without success, till the iron-making community wers startled
by the Seotch iron-masters, whe, by simply “heati ing the air befors its
introduction to their furnaces, quite “ruadrupled the raake. o

is found, having

The wondarful effects produced suggested to the mind of o spirited

proprietor of iron Turnaces, sitmated in the anthracite distriets, but
workad with bituminors coal imported, the possibility of using this
Iitherto condemued fuel by aid of the then new '1})')lzc:1t1un. " After

Loy

encountering and overcoming many and unexpected obstacles, by altering
the size (uxrl form of his funmce», avd by t‘!(, orection of an efficient
heating apparatus for the air, his energy and perseverance conguerel,

R IR v = . . :
and he was fully rewarded for his expenses and trouble by cc mpl“le

suecess ; the fucl till then looked upon ag ubeerly intract able, is now
uzed with the sawe facility and C{,Iffl‘.ﬂ’(y 23 the others.

~ The coal workad at the several collieries in the neighbourhood of
Raneegunge is of a very peculiar kind, the searn being composed of the
thres quu,h(. -5 vefarred tn—-—lmnmm ous, free-burning or steam coal, and
anthracite, in repestedly alternating thin layers, T this respect it 18
ditfferent to zny seam that has come under my observation at hone g
rmw -rtheless it ignites readily, burns freely, and althongh not s0 durable
as the best of the Weolsh 'and Huglish coals, gives out a great amount




of heat.  After matnre consideraticn, I am led to the conclusion, which
I foel 1 can state with much confidence, that this coal would he found
very manageable in the blast farouce uuder the conditions I have al-
oady stated ; apd that wilth a proparly construsted furnaes, efficient
Blast power and heating apparatus, a weekly produce of frem 63 to 70
tens wight safcly be caleulated on, with no cther oves than those to be
ottained from tlie neighbourbood, and of a quality well suited for rail-
way and merchant bars for all erdinary purposes.  For the several pro-
cesses ab the {orge and mill, the coal is admirably adapted, inzsmuch as
for each the gréat esseatials are a fuelthat burns treely and with a
clear flame-—characieristics pessessed by this cesl,

1 do wot think T can prefitably ‘add further observations in regard
to 1he coal ; T thercfore proceed to derail wmy investigations of the iren
ore fields, T will first vemark on a somewhat peculiar kind of -iron cre
distiihuied pretty well all over the surface covering the coal. It has
been very propetly desigrated ferruginens gravel, a term which conveys
a eortect description of its appearance ; it is argillaceous, and singular
enough, is precizely like the ore used in France, on which the iroa works
in the neighbewrhood of Bonlogue and others to the south are entively
dependeunt. In France it lies near the swrfuce, the covering generally
rot excseding 3 or 4 fect, being found in “ heds” or rather “lodes,” for
they zre not continuous, varying in depth from 2 feet to 12 and even
15 foet.  During my survey in this country, 1 have not met with similar
deposits of this ore in more than two or three places, and there the
thickness did not excesd 3 feet; but that it is to be obtained ia can-
siderabie quantity is shown by the large heaps collected for the repair
of so many miles of the Grand Trunk Road. Itisa valuable ore and
would Le advantageoisly uvsed with the other clay ores of the distriets
in the wmarufactare of iron, 2 purpsse to which it would be wore
properly applic
the day 1s ot distant when this ore will Le too fally appreciated to
adwit of its use as a material for making and mending reads.

The iron ote field of Barrool is situated about 8 miles to the-nerth
of Raneagunge, anl was the fivst, the investigation of which occnpied
mv sttention, I styling it < Barraol” T do not mean that the district
examined is coraprized wizhin its Limits, properly spealding ; for Barreo],
like other localities in the neighbourhood, is a village with a certain
awount of land attached. The fach of is being perhaps rather more
important and better known than any other induces me to adapi it fer
couveuicuce, thereby avoiding the repeated introdnction of names of
places known culy to those liviag on the spot ; therelore, by giving the
tide of Barrcol to this field, I wish to be understoed as referring to a
tract of country boundad as follows :— o

Chooroclia on the wnorth, approaching the Adjie River ; Jamsol,
cast; Sattocr, west and south,” to within balf a mile or thereabouls of
the village of Rajpore; the extent from nexth to south being 4 miles
and from east to west nearly 5 wiles, -The southern boundary ap-
proaching the village of Kajpore is distinetly defined by a sudden and
abrupt alteraticn of the angle of inclination in the strata. I do ot
mcan that the direction cf the <dip” is changed, but that from being

than to its present wses. It is to be hoped that .

comparatively dat, the inclination at this peint snddenly assumoes a very
steep angle, o feature which holds s course from east to wesl poross the
eotire field and beyond its limits.  To this chreumstance s due the
appearance of the fron ore ut Bazrrool, as but fram the “up-heaviug”
deserihad, the coal m=asurcs wouid have-held their course to the noth
with the saume easy rise, and thus have oceapied the greund ot Barveol,
where now are presented the deeply (geologically) underlyiug seams of
iron ore.

Traversing the tract in questivn and gelng vorthward, the Grst
indieation of iron ore observed is from the stuface being thickiv strown
with lumps of it A section, not o deep one, of the ron hearingy strata,
iv exposed in a stream or rivalet less than half’ a mile to the west of the
villaga of Barroal, where are shown two seams of ore, the upper & inches,
and the lower 9 inehes thick, with a course of nodular cre averaciny
3 Inches——thess T traced for a considerable distance down the sncj'n;
towards the porth-east, I found the same recr to Jamsol, the extreme
eastery boundary of my genvel 5 and aftersards tu the west, not fe from,
Boertoer 1 these sesrns have likawize been exposad ar a variery of
{ntermedinze places, by the opsrativus of tha Natives digoing tonks end
shallow wells. Tn all and every one the ore was found, so T hind
o difficalty i feeling satisfied of its extending over the whole of the
tract of conutry comprised within the limits of the boundary T have ses
down, : " ‘

. ‘These searns alone would not Ge of sufficient importarce to warrmat
mining operations ;' I consequenzly appliad for and obtained the saneticn
of Gaovercment to siuk a tratl shaft,

The site fixed for thiz shafl iz on the bank of the soasll stecam
already referred to, about half a mile to the west of the Barrocl village,
While T remained in the neighbourhood, it was sunk toa depth of 82 foct,
interseating to that depth four seams of iron ore of the aggregate thick.
ness of 18 1nches, which, with the seams before koown, makes o total of
33 iuches of elay ivon are of very superior qualivy. i additicn to these,
a vein of carbouiferous iren ore, kunown as bore as ¢ black-band,” was
passed through 3 feet 6 juches thiek ; it is uot by a grear deal <0 rich
an iron as the Swotch black-band, as 1 eskimate it !r.)"‘,'u; 4 no more t'n:;,n
from R0 to 23 por cent. in its ravr state, but when caleined, a process
whicls this ore, 23 well as all 1 clay ores found here, must go through
before introductisn to the blast furnzee, I beliove it willbvidd m?er
40 per cent. of iron. It iz not all equally good, the lower 2 foet of the
seam being the best.  The great advantage of these ores (black-bard) is

the comparatively small cost ar which they are worked, and the vreater
. o and the wre

ot

M iwed v Pain amiviierd § : | .
Ausibility.  Mixzed in fair proportion with the clay ores, the process of

snacliing is facilitated, increasing cossequently the “make.”
When the trail shaft had reached the deptly given, 59 feet, T was
ordered to procecd to the ether districts assizned for examnination, sud
to place the pit under superintendence during my alsence, as I chculd
$ at too great a distance to exercise supervision over it. Mr 11 Biddle
of Raneeguuge, was good enough, on my application to him, saucticdod
Ly Government, to underwke the charge.  Under his superintendence
iue pit has beea contizued to a depth, as reported to e Ly M, i}_%ddi‘e",
-
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of 51 feet 11 inches; another seam of ore, 2 fect 4 inches, and by
analyzis containing 42 per cent. of iron, beilng discavered ; so that in a
shallyw section of 52 feet; we have 58 inches In separate bads of excellent
cluy iron ore and 52 inches of carboniferouns er black-band iron ere, I
do” not now take into account the upper avd inferjor portica of the first
seam of black-band met with, - :

No doult can exist that wherve the upper heds lie, those below as
fornd in the pit will bhe found co-extensive. Tt follows, s a matter
of course, all the beds of ore dizscovered, as above deseribed, both
araillacesus and carboniferous, must extend under the whole of the wide
field now unnder notice, afardiag a supply of ore almost inconeeivable in
quantity. :

The clay ores, 38 inches thick, would give rather rore than 1 ton
of each superfic :

I yard of surface, atud the carbicaiferous, 52 inches thick,
at least 11 ton under o like space.  Now, taking cnly 4,000 vards to the
acre, zliowing the 810 yards a most liberal allowanee to go for luss and

wastage in working, and for sorae portions of the field blauk, as happens

in adl, we liave, as the produce of one acre, 4,000 tons of the first and
6,000 tous of the second, equal to 10,0600 tons of ore, and por siuare
mile §,400,600 tons. ) .
Assuming 4 lons of ore to be required to make 1 ten of pig iron,
a Jnrger quantity than would be used (but T wish the statement to be
over rather thau nnder), as 3} tons would be a fair quantity to calenlate,
the oze to bz obtained frora each square mile shows a product in pig
“iran of no Jess than 1,600,000 tons, equal to the make of cizht furnzces,
at 70 tons per week fr o period, in round numbers, of rather more t‘u:m
fifty-nine yrars. ‘ REERE :
I believe an opinion is provalent in this country, that beds of ore
varving from 3 to 8 or 9 inches thick cannot be profitably worked from
e aracunt of Tabour required to make ““head room” for the miner by
remevivg o much of the wnproductive shales as world enable Lim o
carry on his operations for the extraction of th(—} are, Oppuse(.i to this
g the fact, that all the iron works of Shropshire, Staffordshire, nnd
Wales obtain their supply of what is termed Native ores from simifar
bLeds, Tt would certzinly rot pay so to operaie on cne thin seam, but
when three or four of onoagoregate thicknass of frow 13 to 18 inchies
are assostated in the same range, itz found to answer well, Tha miners
of the eountry would have no greater “diffieulty to contend with to
peretrate the strata containing the ore than they hs ve in driving
passazes threugh the coal seams, for theshales holdimg the iron or2 are
soft aud casily worked—undoubtedly the one wonld cost more par ten
than the coal that happens everywhere almost without exeeptipa. It
is by comparison only that a conclusion of high or low cast Is o
Lo arrived at. At the present time the ores of Staffardshive do
not eost Lzss than 20 per ton, the average of Wales will be 13 com‘p:r{wd
with such prices, the ords of Barrool would stand very low.  Taking
a working overa series of years, for at the carly opersviovs the coss
would be Joss, those ores would net, in my epinion, excced 5. This
weuld be due 1 the choapness of labour and the facilities offered 1o
mining cperations in this distriet,

¢y B

+" The frequenl undulations of the surface presegt opportunities for
yaining by ¢ pateh” or open worky, a very ready mode, and wher prac-
ticable, always adopted in prefzrence to the moere costly system of pits

and adits.  Skilled miners are not ‘required for that system of work,

and another advantage is that all the ore 43 got out, whereas in under-

1

grouad mining, a portion raust be loft to forin the sides of the passages
angl to support the roof. ' :

Supposing no cther scams and beds of ore to exist under the lands

~of Barrcel and these adjoining than Lave been already discovered, it is,

as it then would stand, a valuable iron ove field 5 but the great probabi.
lity is, that if the scareh be prosecuted beyond the present superficial

- deptli, additional deposits will be found. T do not regommend Govern-

mant to continne the scarcl any further, encugh has been done to show
the exisiorce of ore in abundance ; the further development may now
e lefe to privals enterprise. :

Tt Tarvancs Inox Ore Fronp.—The tract of country of amost,
tndecd the saly one of importance in this neighbowhood oy iron ove
baaring, es on the east of the Bardkar River,

Between the 146th acd 14Sth wile-stones o the Crand Trunk
Road, three or four scams of ore are exposed ; the section heing present-
ed i the water-coursss, runhing. southerly to the Dardkar. Through
thase I traced the ore to near the river, where they are Tost by a depres-

. sieny but as the dip of the strata is only equal to the fall of the surface,

v

new ground is vot scen.. The lowermost bed of ore at the Grand Trunk

- Road conjinues the lowest all the way. down the hed of the brook ;

the scouring of the water being further resisted by the inercased hard-
ness of the shale beds. - : ‘

Inextont to the nerth of the Grand Trank Read it reaches about
two miles, when it is intertupted by very disturbed - ground. In width
from east to west it is rather mote than a mile.

Within these limits the strata lies with the utmost regularity, pro-
serving a uniform “dip.”  Four beds of clay ore only are to Le scen
here,in quality very gaod,  Wishing fo satisty myvself what was helow,
1 commenced a trial pit here also elese by the Qrand Trun’s Read, near
the Li7th mile-stone. I had the greatest dificulty to obtain workimen
av all equal tosink the shaft 5 the best T got werd no better than ordi-
Lavy coolies ;=0 the progress of the pit-was very slow. When T left

thie veigbbourhood to procced onward with ey survey, 11 fect bad only
lTeen accoraplished, the whole depth being through black naive shale.

Mr. Biddle kindly undertook the prosceution of this Pit as well as the
onegat Barrool, hut T fear, as he has net woticed it in cither of s lettors
Lo me, i distance from bim and his wany other engagements prevented

(o]

his giving attention to it consequently I have no further information
to give 1 regard 1o this district; and whether “it be o valuable field or
not must for-the present be shiroudsd in doubt, '

. On the western side of the Barikar, about 1% mile from the river,
Yo amad hioyr g 3 ' v s B 1 T .
15 another small ficld of iron-stone, But =0 limited in extent,'and sur-
rouaded by disturbed and breken strata, as to be anworthy of nctice,
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The Native smelters on the banks of the Bardkar, aboub 4 miles
distant, ¢btain their supply of ore frow this spot, a thin seam beiny
fiund at a depth of about 3 feet. _ v

The coal found in the immediate neighbouwrhood is of nferior
quality. o Lo N . -

From Taldanga I proceeded on my way to Padamow, stopping at
the Fitcooree buvgalow to visit Jurrhish, a mineral districs about 8 or
9 miles distant to the sauth, )

; L
The indications prescnted here were far from encouraging, . "l
sirata are very disturbed, with every appesrance. of an unimportant
deposit of oie; thus; a3 no inducerent was w,»i’f«;fed to a prelenged stay,
T went on, arriving at Shergotty on the 10th February, where 1 wus
detained waiting for my tents and haggnge tIl the 19th; thivteen
days having been consumed by the hackeries on the 1)‘:;‘;:.1@15 un from
Taldaugn, Tmmeldiately on their avrival, I staried for I alamow by way
of Nowrangabad, arriving on’ the 23rd, and at once comrmedced my
investigations of the Rajarah coal-feld. —

This property is owned by the Bengal Ceal Company, who are

cuting mwinings on a seam said to be 11 feet thick : to f.!}‘tl
stends for wbout 2§ miles : near the “extremity iv this

aetively proge
eastward it ) nity o
direction a vein iz being worked on the ouberop, not by shati, but by
“patch” or open work,

Near to the centre of the fiald from east to wast, & vary fine shaft

ST i ‘i . B ot onrorirs o evor b i b
i¢ Leing suak by the proprigtors, sud the cnergy and enterprize exhibited
{ ’ ;

» i

merit 4 successful issue.

Fuarther to the west, and for some distance to the s 'p’ii:"frqixn the
new shaft, faults and dislocations are m;n:e\v?rnn‘u frequent, h‘ut to the
‘enst suclh interruptions, although not (:‘I’I-LITE:I;)J' absent, are not b}f a greal
deal so serious.  The strengsl, the main dependence of the fHeld, lies
in this direction. o

The coal now worked at Rajarah is differect in quality to that
of the Damoodab; it leaves & very red ash and does net bara s freely,
butb is similar to it in one characteristic, vz, it will not eoke.

From Rajarak I went south travelling over the 'co;zl.._ measnres to
the Maout River, a tiibmacy pf the Coyle, pear the jupction with
whicl on the south bank a crop is cxpf.»s;g;d of 4 vein 0 fect thlck, mm
sandstone covering.. Lo the east from hetre the coal measures __exzqnd
over a wide traet, but on the west are ent out by a t:ml.t bctoru‘ 1:?"”}‘3”%’7
the Goyle. The coal here preseuted 1s not goqd, ?m,vmg a very, Larga
amoeunt of earthy matter, I , oo

[ P o e .
Proceading south beyend the Manut, the coal measures :Lm}:mnu_l
to extend for 3 miles furtner, where they are again 1uturmmfdl by ‘.:u;
up-throw faalt, brivging up the lower strala, lying perpen‘dl-\ﬁ ar, :.;::FM
so continuing to the village of Shabpore on the s.-mt!,}vk_fi-n ’m_; the
Coyle, which here abandons its course of north aad south, taking a aivee-

- tion east and west.

on ihe

( sy

: . . X I - LE TNV,
The same eondition is maintained slong the country by Charrepore

and Chandoo and through- the T Tass to Clungla, Here T again

erving a dfvection south for ‘ﬁf‘!fm,h 6 wlies,
sain appesr s asd i the Dearce Wodeg ot the

fooi of a Kill named Chenra, I found a vein of coal 2 et 2 inches thack,
of very inferior quality. The strata lwre have a “ cip” to the west,
which is unusual, snd muy be taken to indicate a sericus disturbance in
this coal-ficld. r

It is difficalt of access and .the population is scant, altogether ina
a.(k':qimtcz to sapply lobour sueh as would be demaaded if collicties were
establislicd 5 but suppdsivg labour existed in the neighbourkood, or eonld
be imported futo it, the bad quality of the coal, with the heavy charse
' et to a-market, deprive thiy locality of ll charce of
sful compotition with othess more friombly circumstancod.

erézied the Coyle, still pres
when thie coal measures soad

-The advanced iod of the seasoun at which I found myself heve,
approsching the end of March, the daily inercasing power of the sun,
the great heat fa the narow Jungly vallsys, ead wy Lealth fatting,
compelled ma2 to relinquish 1y intention of o more extended searcl.

I returned by Chittra and Oclman, villages lying much to the
west'of the route I followed on my way out.  Iron ore was reported
i great abundance—my inducement for taking this voad. I found
note, however, tild I resched the village of Adur, near which is o very

- partial deposit of magnetic ore of the very richest quality, but so
limited in quantity

25 to be of 1) importasce, .

The e ation of these two ceal-Gelds of Palamonr, that of
Rajarah, and the second to the fouth, terminated my survey for tha
past seasone N features are thore prézented at all faverable to ths
establishrent of iron sworks, bu¢ the contrary 5 for fudlare only, with
the attendynt disappointmeny ‘and loss of capital, would resalt {rom
an attempt to iatroduce the manufacture inta districts, urprevided as
these are with. the requisite elements, and otherwise wnprepared for
the teception of a manufacture of so important a charactor,

Having thos to the boest of ray ‘power recovded all that coourred
to me worthy of notice in regard ta the mineral districts T havo visitod,
I venture to offor a few general observations oa the miauiacture of
iron and the chances of suecess that may Le caleulated-on as attending

bh1

it introduction te this country,
S 17 A . .

The great and incaleulable benofits to result from it to India are

so evident and palpable as to nzed scarcely so mnch as even a passing

remark. The formation of rvailways, vow become essential Lo th &, well-

being and prozgess of all. countries, is specially  required for the
development of the vast res
- and wnprofitable, or culy to a very: Lmited degree preductive—a
Jamentable and mucli-to-be-déploved condition, due, it may be said,

ources of Iedia, at present lying dormant

almost entirely to the alicnce of an easy, creap, and rapid system

-of inter-communication. It is sndoubtedly” true, that' any amonnt of

iron muy be secured in Great Britain, no matter what the form desirad,
whether in the ordinary one of merchzat bars or that of rails; Lut

“there has to be contenided with the adiaitted difficulty of convevanca

out, not governed so- much by the cost as Ly the impossibility to obtuin
. L



ndequate frighinge, thus cansing delay i the progresz of the wok,
not detrimental alone to the intevests .of the rvailways now in course
of formation, but to that of the country at large. These, however,
are considerations not to bd expected to enter into the feclings of
individual capitalists disposed to embark on sueh an investment; they
will naturally look for a yoburn for their cepital, rizk, and trouble as
the indusenent. ‘ .

i

The erecticn of iren works uander the most favorable circnms

stances 15 not to be entered on lighuly.  If this be true in regard to

le speeulation in England and Wales, it applies with especial force
to India. ‘ , : '

The management of the first; process of the mannfacture, that
of the blast furaace, is nob Ly ady means so simple az I know many
persons not conversant with it are given to suppose.  To such it may
certainly appear a very ‘ordinary operation, and easy of -accomplishment;
to fill a large furnace with coal, iron ove and limestene, light the fire,
and introduce & -strong current of air<o keep it up. When dealt with
in practice, however, it is a process found to require the vatchiul super-
vision of an experienced overlooker, and the unremitting attention of
shilled workmen, Carelessness in not putting in the proportion of
each material as ordered, disregard of the twyers (the erifices through
which the blast operates), neglectivg to keep the erucible and other
yarts of the furnace within reach of the tools (used clear and free by
“ properly working it,” asthe term is, ave each and all czuses. of dis-
arrangenient and consequently of loss, commienly resulting in the total
stoppage of the smelting, and it must not ke forgot.te{l that this care
and watehfulness is required equally by night and by day..

The same observations will apply to the several processes of pud-
dling, balling or retreating, and rolling for the reduction of the pig or
erude iron into malleable at the forge and mill: expericnced superin-
tendence and trained labor must be had for cach. »

Now supposing iron works established in Tnudia, I do not mean by
the above remarks to convey that I believe it essential or necessary for
all the workmen to be Europeans. Such a conclusion, if agreed in,
would at once prohibit auy attempt. ~What is meant is, that to avoid
cettain failure, a few good European workmen should be employed for

each department, by whem the Natives might, if capable, Be practised

and trained each to his respective branch. -

Ths manulacture of iron is somewhat diffoult. and complicated,
Its introduction into Tndin, where it is so little underitood practically,
where it may be looked on as a new ane, would inevitably be attended
“with many obslacles and diflieultics. - Most of them are doubtless to
be overeomc by erdinary perzovexance and energy i direcied by
experience. : b : o o

. Some two er thres, at an early period of my investigation, were
rosented to my mind as being of the most impertance; of these I
g:we never lost sight, keeping them always present and testing their
ralue as oftcu as I had opportunity, - R

" encrvaling heat of the sunduring the hot weather seas

- It—their work is dove by short starts, after which thay invaris

- {( &3 )

A} .. [ .- 1 . (. N . - . ’ -
i The first then is the climate.  Is 16 possible for auy claes of mon;
AT o b i y Tt v g T N . . S e ; SO
Natives of the plains of India or others, to endive, in addition to 1o

BOLY: a 2 S ; : season, considarable
physical exertion Uefore intendely-keated furnaces? Havine had cxe
2 B - N - : ~ o = b :
pericuce of the plaius till the middle of May, I confess to a grave doult,
whether it is possible.  On”this point T have songh o

: ]

: : 3 . tothe opinians of
men lnn‘g resident in India, whase experience is consequently entitlad
to much weight. Most of them have spoken confidently that the
Natives can bear any amount of heat arizine from sun ad furnsecs
combined, ds proof, the engine stokers (Malays geacrally®) of the
steamers in the Bed Sea were instapecd. On my 3 ay out {o India
while in those latitudes, T wmore than once went down tO“]E}‘Cll.""lll(";-
reon, The heat in front of the bollers was certainly more than an
ruropean could long bear, but neither do the Malay stokers stand long

. ariably
. | Tt N PN PO . . . T
retire undoll the cooling influencs of the © vind-sails,” contrivances tho?
0 O T 4 ade ; H

(a.n‘mb,he adepted Lo the east-homses ¢f blast furvacos or to mills,  The
worlk of these so engaged is not contivnous and incessant, although of
longer duration than the intervals of en ;
weights Fave te be handied.

i

gine tdkers and much heavies
B The next thing to bo noticed, as having a deeided importanes {o
any mind, is the physical capebility of the Natives. That they arc
leixer. wanipalators 1 lm}my), having witnessod the perfection of (heic:
slaﬁh i cutting the *dies” and eral lothe-werk at the Ming o
Caleutta, srhere T also saw eopper rolléd into sheets with efnal foeilliv o3
if performed by the best Burepaan workmen.  No deult therefore o
Cry ey ) gy DN " en a - - A o i 3 o -
rerain, if the Natives have the strength, they would quickly acquire the
. mociary farm il b RIS SRS i U i A
skill, Decgssary for all the operations in the mannfacture of irou from
the blast furcace, the most :itople, turovgh the forge and il In
(xf{e{},n—g ﬂie (c;re;;;umg pseryations In these two poins, 1 do not protend
to givo a dectded epinion on either; the Natives may Lo ablo to cnduce
all the Leat they will'be subjected to, and pozsess the required streaetl
to accomplish “ puddling” and rolling heavy lumns of Linkly hoatod jrer
Lut what T do feel co _r‘D. £ e B TRy Do LUy LCRted 1ron,
ot what T do feel cortain of i, that those Natives who engage on tho
(,«_..tu})za“(.u.»n must entirely change their habits and condition ; the diess of
1;]’50 Earopean must be adepted, thiek skocs and stout flannel. clothing ;
vithout such proteciion they wonld quickly Le heaten; they must eat
- - ST \"' » v I . s 1" 1 e . S f ‘t' -
more nourishing fond than they uoiw do, and wive up their pocjas and
S S-S s H ) SRR - A .
holidays of a week or fortoights ducation. Can they Lo brouglt ta
_zwcqmn'rm!ate themselves to such a total, so radical n chenge inhthciy
Labits, 15 a question deserving mueh consideration, 1% i wl T eannof
B P " g T ~ 115 pn 1 M . - “ o
determine, for I have not siflicient experiense of their fociine and pre
T oan o Te e 1 b 5 ' Cpepp AT
Judives to know to what extent they may be overcome or removed

.‘I‘-L: ‘has been suggésted o me that Secdees and Chinamen
could l:‘aq mmported, the former described as able-hodied, high-spirited
raen; it they are to, be had, it would certainly be rmost desii, )
43 1t appears to me, for I confoss.to an opinicn not by any
faverable to Bengalees as Dbeing suite ‘ )

A L Inens:
ted for werk zo arduous, ik

* They are “Africans slinost miverselly,— £,
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pay, a5 T boliove, wonld not instil into their minds eneray mn] ambition,
nor be a temptation to ther to throw off that listlessne apathy and
lethargy fats i to their advancsment and improvement ; thmr wanls are
too fow and too easily supplad to offer an inducement Lo ther to snbex
or A new ozenpation, dow oun what they Eave never vet exercised,
the utmost of their physical powers for oe complishiazri.

Te reverting to this part of the subject, the cstablishment of Sren
works i Inla, wy wmi 1(( |18 Jdivocr
Bancegunge and Barreol, the oue containieg eod, the other iron ore, in
what may be speken of as fnexhaustible alundanee.

This is the enly locality I have visitec

13

presanling ehances of o
succcssful 1zsea. Tle wmlwv, ]'o’:u"nf cu is tadnod amd dise .phx ed, and
would be readily available for the minor anld l siwportans demands of
fnan works, having Lesides the grent advantoge of avsolute coancetion
with the radlroad. o

All thoss are features mouch in favor of this locality, but a serions
dxm» b.r L, of greatly too lraportant o batuge to e passed without notiee,

s the alnest enlive abascace «)f “fux”

luus:ur lme s ix’h'iurlml in often recurrivg patehes, over the
surface hure, as it is everywhere in the ploins, but Inquantity =o defizient,
so far as mmy anvious observation led me to dezide, as to be altogether
unvelizble as the source for the supply of even one furnace,  Limestone
would, therefore, have to be import fed in large quantities, still uet to the
full extent of flux v y
viould, ef course, he «
ol the Wighly expenst

This woull be ztill ferther redased by B
or cimlers of the blast furance. This iz A socanlabive epinion,
junazmueh as Thave coarme ul',' applicd the seovim to the purpose of iroa
works at o 1t 15 not there gencrally 3 i l i on U g cost
at which nearly all the werks tm_uu o supphy Lracsione.  Hore,
Lowever, it woald Lo differenr. Thoe faportes Jlux, mstead of boiny thie
cheapost, becomas the most coatly iheriatin the manufacture, and it
casraot he unfair to assuraz 1,11.1,t‘ W Ip: ta practice, other miesns than these
atliled to svould b brought inte uso, by which thiecnsumption of so
costly an article might be greatly cconomized.

red, for all the korkor that conld ba obtained
rainution of the gquantity used
.rhm‘l

lectad t oo in dar
ve acticls 1o be imps

i the scocim

The ﬁrst aitempl o e stablish the maoufacture in Tadia would moest
cortaiuly be o spivited wnceitaking, and would most Ity ba Tooked
upon lw those cotering fu it as an expe ritgent. I 1s, however, to be
ion will v g

Loped, those who engage iu the Epecy b Lreat 1t as ¢ expe
t.“ulv resuts

ments” oo connaonly are, wiz., Ly trving to produce satisl:
from e WAPOrary, L A ‘therafore def "m,t, vrvt‘n oms ond patch-work conrris
vances.  Sach o proceeding Isto iafroduce at the commencement the
cleticnts of failure, in the end laaving wll ju & much dacbt ang uneer-
talaty as sucrcunded the (question )Lioxe a large sam of moacy, 80 inju-
diziausly spent, had -been wastad in i Llsmp*crl solution, spreading
abroad w addition the raischievous impressicn, to last, inail prol: a,iu’ulv
~over many years, that ether attempts would be attended with Like conace
quances, whereas, hal the spirit whick prompied the undertaking not

d te the dstrists of

—
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shetni from the somewhat larger h"nr G (i“Yn.J dud Hhe pmviswﬂ} ‘ of
eient means, it is raost Lkely a ncleus wound be mnmml roiued which
would gradually grow an et

Aishiraent capable of raceting to an i‘nr ATt
ant < pree the requ irements of the country Wy at some time refurniz Iy foir
remu wmlloq {or cunital tnvested. . o
Lot the trial be couducted on oozl & scale as I‘r:\ctiml e, thas
certainly wiil Le prident, bat eveu for that whatever buildings and
machinery be veqaisite, :Ju nlu Lo ef the best construetion,
Al suffics 1o selve the prevacling doubt in this country,
Lle to make n‘tg rocrude iron from i‘.:s orca®  [for
mgsalf, 1oy ,r; 1 heve net the shadow of a doubt of i, I lnow ip
ean Lo deoua which T mey add the estal; Lishod fact, t‘l t oi:e furnace
caunat be made tu Pouy- The reasons are obvious ;3 additienal furaces
ean Lo ercceled at much less cost thon Hl.,ll\t and the charges of
management and cencral ostablishment boan ing teo bicavy on oae
' vely lizht when distributed over the luigor surface of

Ore furnas
whethor 1t be

become comparst
increasad ¢ make)

Aceordive to the view Tt koonly caleclated to moke
pig iron would not auswer, a nmll et tur it in that form not existing, as
1 am informed, capable to als w‘J the make of one furnace. The

mantfactore must therefore be corried furthor into mallcable iron; mor-
('1 anls Lars awl rails, thus becowming o formidable matter, nm,hm;_; a
Leavy cutlay, a circuws Alu Lewever, I expect, thot wonk l prove neh
10 be an, oustacle, i confidence were cs .1.bh>>1 cd ju the invesunent,

PO R SURV IR )

) Tle qm. don of cost ond profit can Q];ly be deterutned by o eom-
parison with the cost al tlw won werks of HEngland (and by Eogland T
racau the works generally of Great Dritata).

Althouzl at so great a distance, these will vrave forraidable vivals
for g0 hmn to the infant extablishomant out bore.
The Railway Companies and their Enginecrs in Iagland Lave
taken “dva.umv'u of its imnens produ cing power, and conssquent com-
[wtltu n; o beat dowa prices, forcing the wren o whors to the cxereise nl
their ingenuity, to tern out o h»sup “eils Tithis they sucee (:',hzd Ly
clover eantrivitace, producing arail, o extornal appewsance perfoet, I,n_xt
] el of ol leash e l;:')l.vJ.-t.a!h’,]_::s of the {:l.un,]‘ ity wud therclore
suld be preduced ; the conseqaence is——whay was
aews) of the rails at a much ewlice periad than

o

waorst, iron that
fo be expected—-re
caleulated on.

As long as this system prov ails of requiring edeap ivon, it wusl,
upemtu against ]nu i, for mo wider margin ean Lo Lad do faver of Indian
profits tran is afforded by the cxpense of conveyancs fromn Lagland out.
The cost of iron to be manufctured in India earnot, for years at all
events, be less, or w0 low 2s in Eugland, bt Ads will bu betior seon in
the cost of English hron and the estimate foe thut of India attached
to this report.

The quality of the iron made Lere Wwo uld m‘;doubtcdly Le very
~np rier to that now usad in England for rails, but whether the Divcerors

and Ingiucers of Tudian Baily ays would sob a geod example to these at

.

# This never wis doul



( 86 )

lzome !5 pqwm\ for quality, I cannot protend fo zay. A feeling, 1
believe, 18 rmmng y ground among theso g»outlcuwn that it will ko bcftcr
to have a stringent spe_iﬁcnhuu paying aprice enabling the iron reasters

to adlere Lo 1ts stpulations. Once the rew mic is “‘duotr‘d Rail In-
spectors may ba dispeased with, and Tudia ¢ mxpdv O NI0TE ozpmiternb
th: 'n she could do under existing circumstavess, for the higher the pnc“
of T lzgh b oiron, the less interference will that of - Iutzm meet  with
from i, ¢

An advontage to English iren masters likewis
cmnstances of the fluctuctions in the
correzpording alteration in the xate of wages; thys, if the selling ;ﬂuu
be low, so also iz tho coit, a vuls that mm,ot obfain place in India till,
the relative position of amaater 1. ulworkmen be on the sune Lm,t‘hug as
in England. :

avises from the efr-
ﬂm & price being followad by a

As awork on a \:::r) E m'h;d anh[':‘ the fum}!”*[ that eari be had can
only answer one end:. To test the value of the materinls, it roaing for
me to state ray idea of what should be the extent of establishment from
which profit might be expected, while ccnﬁmw it within the narrow-
est limits compatible with soch a result, :

Thus then T Lelieve no hope of p*nhi. can be entertained from a less
estallishmsent than two blast furnzces producing say (40 tons per weel,
with forge and mill power equal to the conversion of such quantity into
malleable 'rcm, leaving neadly 100 rons per w pek i this um..hcd form
to be disposed ofl '

Tt is on this Lasis T shall Iuml tha ealeulations o;f cost of crection
and the estimata of profits. -

‘ ) - :
Before conclulding my (;b‘wl\’.ltt’)’l“:.' would-begr to tsugoest that)
in tnu ovent of a work *such WS is vm)[ 2 boidg comnieaced on, it
should net be hurried to eompletion ; suchan end could onlf be ohiained
by increased . heavy ontlay, occas O'rou rainly by the extra number, of

o

s

Lmo*)e ah workmen that must bo brought ot ™ It awill be mure pmdum
to pm(*cnd rradually, Sxpending “time rather than mone v; bat lest 1
should be m mhlldf‘l%h)(}d 1 do not coute: mplatg more sthan twor yenrs as,
baing requived. While "the furnsces are in course of ercetion, the
nadnnm} for the forge nnd will could bo ordered and sent out in parts,
commencity with the v puddling,” end 5o on through the several processes,
Bv this arrangement ond. doy a:lm»:ut ab-a fme onl\f would occupy the
“attention of the nuuas and b perfected, or nmliy 50, befors he would
be called en to-enpagein the sneceeding ene—an.in: I.\,putah‘:z wlvantaga
vihen aa operation requiring skilled lmml;, has to be gone thm*xsrh mth
the aid of those (Autnmm‘ '." .

I now procesd to wive an c'mmdte of the expense of cre ntmN g
w orl\ on Hm plan mnmwied and as it af ;p ars t0 e the woss converiont
mode, shall 0{ on the ondl u,'lu.)mr ed for sucly an'e stablishment in England,

adding to that 4 percentage th mect the e‘itx aflirids of tLLuull to flmu
and 101‘ fitting maﬁhmcn; (\c., after arrw-d PR

) I do not iactade in my estimate the outl Wy zor rising of ccal and
irca nrg,,ﬂmt part of the ex cpenditure st iron works at home constitutes

a large, fnct the largest, ],ropmimn of the- capital invested ;' and - as
thun is nothivg rclative Letween tie upum.'nns in L!le ‘two countiies, 1

think it bost ta-omit any netice of ity besides, it would be mosy diffenlt

to-give an cslimate approaching the taulb, from the conditicns anld
ciremmstances conirolling the nkms:‘ui shatts sud driving adits being
£0 Variots.

Istiaated Zf.me:zr/mcr#, for ai Irow i Englead
\ make o/ 100 fons of flaished iron,

) . s d

' - JUP A
el 1o meelly
.

oy

N . . Jﬁ

last farnaces, with het air apporatuy o 2,690

y

Twok

o=

" High pressure Llase cugine, with maiu biasy -
Fipes Ve Y e O 2300 0 o
Engine hoass s e 00
. (L,.h()h W@ RS 175 I )
Sheds at top of fuena: s, S L e 12960
Contingencles uee e 2000 0 )
. - a——— 5532 0 O
' Cost of forge aad wiil. -
. Machinery, inclaling steam engine L300 00
YT "
Erectinzditto ditto.., v s e 30000
8 1*udulh o furnaces ves s b'f)’:) Q) o
5 baliing or te-heating ditte ... er BUD 00
J'lnorm « plages, cast iron, A7 .. e _‘1‘2-‘) 0 D
Roof m;; and zide walls e 230 0 0
Contingencies Qe ey R A I )
b e 7,200 070
Add for ranagement for ong year—— « -
3 eneral IADAZET, PET SNLUNEL oo e 400000
TFarpacs dtvo, ditro - }20 00 -
“Forge and mili ditso, disto er o 200
- .
L, e 72000 O
) ' $310 € 0
Add for sonw hingey 40 hudia and :
for 2xtrs ¢ ing ore Blast-— ; )
Frrn a e 2000 @ . e
.- Torge and zaill moachinery e S5 1) B B
.00 0
At 30 per cont. .., s

Total cost of furnace and
Ty which rasb Le 3l
rmans gemeand for two yeu

duery .
ze of Indian

Gen nerals anager, P ANt .. . e OO G0 S
* Fuarnace ditto dytt ) . I
Forgs and will dicto, d o .
, 2,608 O 0
Passage cub T e e e OO0 0

Forga and mill for European werkmentas neder i
One fovnds . ’ hd

1| ] - o N
;l‘IEX'LyE ;:ll ddlars ... a% LE60 enth
Two rolier-men .. q

o nllers i,

e ree 4% 0 ¢

.

19,179 ¢ o
720 G QO

————— .

“Deduct English mavagement charged ou erectiza
v

15430 0 O
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. £ s d. £ o5 i
Cost or 216 1hos—~Teon orve, 3% tons, eacls Es. L 3 vl
Large ccal, in Ny cousump ton of eags
andd Lot blast, 4 tons, avd L, Q16 0
Iimestone, 15 cwt., ob 27 e 1 00
Yurnace wagss s Ceee [N IV]
o et 217 3
Popniep nani,—DPiy iron, 23 cwt., b 57. e 3 510
Coal, 20 ewt., eirely 4 : 0 %+ 0
o en e s 0O & 0
03 0
e - 4 010
Damng—F Wl 11« d }-‘ TE, E!H ewt., ot Bl 104 e 4 410
E ‘e o3 6
e 0O 4 0
3 05 0
(dﬂ.n"‘ .md piling ... e U059
Milt engive and we agas, incluiling coal . 03 ¢
Szn\'n e . . g1 9
Goneral Iabor m d repairs s 0 2 8
Vear and tear of '*:.cluuuv v Q&2 0
B b 8 1

Lytimaled grofits of the proposed Indicn Irow Works.

The selling price of rails at the present ime in England may be
taken at £8, the {rcx:;hl; to Caleutta would certainly be not lesz than
20s. per ton, thus the rails will cost £9 per ton,

‘The estimated cost of Eadiy - made rails cores Ollt at Lo -1 ]ul‘)

ton, but T will take it at £5-10, showing thus far a prefit of £3-10 per
ton; and on tho make of 100 tovs per “weels, for sav 45 weeks, a PO
return on the year of £15,750. ' -

From this deductions must

Y

be wade 2s under ;=

Civoss refurn for the YOI e e L1350 0 0
Deduct interest on entlay say £19,000, g5 10 :

por cent - v 00

Ditts om Sosting eapiinl, ey " 3000, 2L 6 pereent D0 0

Alanagement «.%"*vd v .1, JM) 0 0

nses, th

And for ineidental expe t ca. uoL weil be
Cﬂ!nj‘il]il‘.,(t‘tl, ¢uch 28 inte NNts 61 . :
the teading, &e, sny o, e 100G 00
s b 4,450 00

Profis at L‘rnu:kf prices £ 11,.,4 l‘} 0 4]

i

ne ‘ - » " R . . N v ) N
But as theé trade in England is sub]'v to 0 many fnctuations, and

I do not heleve the selling price will ever- Le much Ligher, if at all,
than rules at this txme I wtll take zhc mean  between the highes
lowest. i

If the price at howe gees down to £8, 3t will e in Caleutta £7, 50

the return i that cvent on the Indian manufacture will be ouly 30 per’

ton, or per annum £6,750,

" Jay and eapital, as lias been d

. than determine the p«)sslrnhtv to dccomplbh the frst step, the Fus

{ =% )

Ligher and lower return will be £11,254,
leaving the sum of £6,800 as rho
Lplml after deducting interest

. 'The average bolween the
fmm vhich is 1o, be dedacted £, 150
bverage profits on outlay and ﬂumnm
on both. .

The average cost of 1 aily in I’n'fhm at the presen rate of wages
will he as near as may be £3- 5 per ton at the shipping pors, an d :;up-
posing the details enter vod into,wi m:h 1 cannot conceive neeessary, frem
the aross veturn at that-cost wou'ld have to be deducted Interest on out-
one it arriving at the probable return on
the Tniiian mannfacture, with the (,ﬂuem» however, that at home the
practics is to charge Lm]y B per cent. as iaterest,

In peference to my estirate of the eost of piziron, T wish toexplai
in vewsrad to theteost at which 1 eal leulated the limestong, that 1 L(’u
the senle of Messrs, Witliams and Oldh arn. I sousht iaformaticn for
wiyself onﬁxis point, but was 1 ~able to obtain any L eomld xily on.

T e !'vrm" the foregoing ohservations on the marufacture of iron
in Incin, fm«lu drawing out the csti m‘)tu I endeaveured to divest

wl

ey mind : 1, and T believe suc c’;%uully, of all prejulices, or pl‘m:-ah ceived

sting a high colour on any point treated of.
. ;

I 'f'C\’} ‘f'l(" fullost confidénee, a
1 hiave dwelt upon not to be deterving of the we v
and no one would be mere glad than myse 1f 1o know they ar im:
thai in the event of a trial in the scale, n.xd under the conditis

idens

' anicd to avoid

suming the ohbstacles and  Jiffievltics
ight I« cttach to thern,
wrinary,
I have.

Ctried to explain being made, a worsg resi it than I have showu will not

e the cousequenice.

As wet it is-all matter of opinion, and thercfore sabjees to
faz expresson of many doubts, and to he canvaszed for, or agaicst,

according to the viows to een. llm nncertainty will ere long Le cleared
¢ e

_away, for 1 am justificd in so yiag that the Dengal Coal Company

e 4

have Jdetorminad to solve the question, active prcp'uum; 3 boing
now made by theomr  to ercct, without d:zh ‘2 blast furrace on
their pmpcx at Raneegunge.  That wil rnut however, do more

attending whick will, of course, govern the fur ther prosccation of the
undertaking. lull who have the welfare of In lia st hoart- will
wateh the progres: with interest, and if wot in positions to offer sub-
stantial aid, will sincerely dcmu that result lemding so materially to
supply the great need (,f tho m antry, essy and rap il eommuuication,
xeducing da 2ys to hours for thos: w ho Lwc to cross itz wide plains and
.xtc‘nd'n'r tho ficld of comracrcial enterprise by developing sources of

realth, uumunhm e clone from the want of access to the lecalities ﬁum
wbis:h, under lltv» e el Cumatm(;" it vould be extracted,

T e
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Fram Lieut-Colowet W. B Uagze, Soerctary to the Goveypment of Lulia Publie

Works Dopariment, te Chomical Framinér to Governmenty~Duted 3th July

1850,

1 am directed to. forward hvro with, for (mah‘”;ls two ’ speet-
meas of iren ere from a trial pit sunk at- Ranceognnge, and to ve gm:sb
that, vou will have the goodness to report the result, of your analysis for
the information of Uovernment, , ' o

amirer o Govcrament, fo

From F. N. Macwanmanra, }u:\;.. M D., Chemical F
s Departwent,~—Daled Gik

Sceretory to the Goveranient g r Dudia Pullic oyl

Angust 1850, b

With reference to your letter of the Hh July, 1 héve the
honor to report upon the s'pur'nm,m of iron ore therawith sant.

The speeimens are impure carbonates of jron and resexable the
Dlack-hand fronstone of Creat Britain, -

No. 3 containg 38°3 per cent. of . lzc iron, of which abount 31
per ceut. I8 present ia the foren of carborate of the protoxide, the
vemainder of the iron exists in the ore as peroside.

No, 8 coutaius 4'""5 per cent. of metallic iron, of whu v about
33 per cent, is in the form of cmbu)m of the p}.‘ot(_».\nle, he romainder
in the state of peroxide. ‘ :

No.. 5 contains 1013 por eent. of lime; No. 8 very nearly the
game proportien. L ;

APPENDIX IL
REPORT OF THE SIGROWLEE AND KURHURLAREE COAL FIELDS. :

R .
2ttt uzm and Coal Tiewer, to Seerctary o
lic Works Doportment,—Dated Calextia, 13th

Frouw Davip Sati, Ksq., Goes
the Government of fadia.
April 1857,

I have now the honor to-hand you my . report - on ﬂw two
districts-——Sigrowlee nnd hnrhmlmec-—nvmt'\u in ubt-dlcnw to the crders
forwardéd to me during the past celd scason.

T left Nynee Tol on the Ist November to cxamine localities at the

foot of the hills. &g ordeved by His Honor the Licuterant-Governor
of ths North-West Provinges, going -{hence to- Roorkee under -like
directions. Leaving Roorkea oo the fulfilment of the purpose of my
~mission, T arrived at 'M'lz:,p\ne on the 6th of December, where I was
dotained il the 12th, before completiog arrangements for conveyanco,
- Having done so, I commenced the journey to ":wm wlee on the evening
of. that day; and on the 18th eressed the Kymore Rapge by the Kawaiee
Pass, where a fine bold section of red sandstone is presented ; the dip
of the strata being at R very easy. angle, south a litlle west for two

thirds of the dis stance down to the p!a.u of the volley (>1 the Soan¢,

( 91)

when it suddenly changes to a steep inclization, prescrving, Infvm or,
the tame direction, thus inteunting thc course of tho bed of rock from
occipying the valley below, whers now in licu Is a rich and decp alluvial
df‘poult highly “cultivated, cxtending for . nearly the whole distones,
six miles from the foot-of the ILJ.\"\LCL, Pazs to the Scane River—aiford.

ing from the summit of the pass the p]n- wsing prospact of fertilivy aul
’xmmddncn —the more forally by contrast w 11 h the adjoining rough & ind
Darren ranga of mountains.

* Crcmmﬁ' tho Soanc to Chossun, on the south hank, the strala are
fourd to be very shattered and centorted, limestone in massos beipg
mixed with gneiss and granite,—a oonchtlun that is maintained 'ﬂuﬂ('
the dee rls urduht*rw u(nm Ty, ne ulv 10 Qobra, on the Rehund River-—
a distance of about 1.‘ mtles,

At Qobra, a change is effected by a remarkable dyke, holding a

cowrse north and odth coraposed of a conglomerate of jron- ~stained
quartz, fint and sandstones of dulcrcnh dmrc\ of l;:r(ll 33, mest
firraly camnented, forming a prominent feafure, inasmuch os this extra-
nxdm’u‘v combination of materials—each foreign to the other—is elevated
to pinnacles ranging from 100 to 1(30 fect in hvl'rht.

To the west of this dyke at ()ohm, T found o the junele not fur
{rem the river a CO‘L\(LLJ de heap of iron slag that must have been
deposited there long sinee, it being overgrown. with aUSSE,

The slag heap being ovidence of the proximity of irea ore, T eadca-
voured to ascend 1]10 'xlyum'n'f bill I search of it; but was forced to
give up the attempt by thick jungle and large blocks of stones strewn on
the hill side. On returning to ray tent, Tsonght information from the
vitlageers, numbering five 'umhm', withoat sucecss. They were dgnorant

“of the existence of the s lag heap, and had no Tnowledge that iron

ssnelting bad a6 any time been condueted there,

Tha slag heap s, however, sure proof that at one time iron was
made .uf)o’m.u, the smelters berng  doubtldss attracted by o near—
althougl it does not follow aportaut——depesit, the requirements of the
\\Lln  furnaccs being easily supplicd from a very partial distribation

of ore. i ‘ '

i

At Oobra, the Rehund—-a river  of cons siderable widthe-is erosscd
on the way to Muggerdal, the features of the conntry betng the same
With o charge in the strata to micaceous slates and shales mterseeled
by seams of quartz frequently met with in masses.

a
Between ;\111’““’“1%!1 and Bilwzdah, ancther chanze oceurs near o
the latter place.  The sLms are lost, and the ground ouupvul Ly a
coarse stratified cong 3, approaching in app«»'uﬂnc‘* to milstone
grit, iron-stained, the samo b(ﬂno’ found nearly all the way to Gurwhar.
A Hittle before reaching Gurw lml the billy charncter of country gradu-
ally subsides to the plain of Smt«».\lv(‘ some L0 wniles in width e
st to west, and 85 miles in lcn;:ﬂ 1o the semth, The Towslary on
the three sph s o continupous menntain mng,
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Passing Gurwhar south towards Ixntax., whea opposits tho village
of Ceirwah, in the closely adjacent hills to the wes, 1s first shown the
Light Urvv s«".tt sandstone I La\e alwe ays seen as the covering of the
conls of Indin. From ﬂnj point Kotah 1s distant 6 miles to the sonily,
aud within half a raile of theboundary of Shaipoor Sigrowice.

Near to Ketah, a mine has becn opened and worke«] for sorae vears,
although not extensively, on the only scam. of coal as yet discovered in
this fizld. When I was thore, the mine was nmndm\d, # 1 could not
go in to see it. I eraployed ments sink a shaft on the vein, with the
view of satiafving m)sdf by persennl inspeetion of its thickuess and
general foatures s but, after a week's work, I was convineed it would
require three wecks or a month to sink to the seam-—a longer timo
then I ecould afford to wait. T was, therefore, oblized to be eontent
with the following scetion of it, ﬁuppl ted me by e Burke, the Superin-
tendent of the coliiery, and which T \v‘lluo may be rolied onoas
COrreel (e

Section of Koleh vein Celow sandstone covering.

Ft. Il
Light eodored plotic oloy . . 1 0
'*“\ tone \mh slate, alternating . . 7 {
v slate, micaeenas 0 o
l»um ancus slale e . i &
Coal . R T 0
Ditwrinous shals v l (U
(‘(L.l res aes ase e Y 1 [
Very hard sandstone, Kotah vein ... O Bt 1
Ceal —on s e o ...J 1 t
Cluay slate 0 G
Coal shale e . . 0 3
-+ Coal w0

This section shows the vein at Kotal to be not favorable for warle
ing, a3 the aggregate of the coal workable is hut 4 feet, to oblain which
the 10 fost of mixed gvound. lying immediately cver it has to bz
removed,~a undue proportion of waste even when carried on by open
patch-werk, and much 1 excess 1o admit of fair profic in an ender-
grouml working, where the s 301‘ hiss te be wrought by a more expensive
process, aund uﬂ'n‘\ the whole of it conveyed out of the mine, As
Me. Duke assurcd rae, it cmld not Le made avatloble 2s the roof of
thoe ming, Jor, when ’m(_d it quickly Gave Wa , falling in masses, endan-
goring the ]l‘rra of the miners, some of whom wore killed, and geveral
seriousty wrjured during the attempt to save the heavy cexpense of ils
removal.

'

Now, althouzh U @ saction given doubtless 1'(pfﬁsmt~u cerrectly the
form and condition of the seam at the spot wliere it has been worked,
T amn of opinien that many localitics tuch raore favoralle might have
been fixed on in the nemhhourluvod for openicg a celliery than that
selected for the Kotah mine,

The foena of the swface, as a rale, I do not mean without exeep-
tion, iz indicative of what nmv Lee (pxtud under it ; undulations and
dcmcs:mm above, bave mos st common! v ¢ »rlup'mthn o ivregularities h

'm,duldtlrnn of the surfies eans 'x‘«r an lntc nnptmn.

(03

the stiata below : aunl to the fact of the Iotali mine having been
opened da such w pesition (that 13, in a biollow between Lills), s due, T
Lehc\n, the anfaveraide features presented by the scam.

I am corirmed in this view l‘v tracing the same vein into Shai-
'pf‘m" Sigrowlee, about six miles in a dircetion” south-west from Kotah,
where o section of it i expesed o the Lill side at Toorah, about 150
et perpendicular above the plmn, and nearly opposite the village of
Wowah Nuzger. There the vein, in ouud undistarbed <r1mmd i3

" nearly uine Teot thi (‘L, of clean uml with uot more than a foot of bl lack

shale between it and the sandstone ; and if the coal was scught for at
Kotah, in o like position, that i3, uml(  the Liils and oot in the hollows
l“t‘ recn thom {for the “dip” being novtherly the uu‘t at Ketah lies

Lelow the level of the plain) little doult can exist the seanm woubl then
be found in one solid bed, and not divided into layers so unfavorahly
exhibited 1u the Kotah mine.

At Kotak, the coal-field is abeut 1% mile in wi(lth, frem cast to
west, that s, so much of it as lies within British Sizrowice. To the
'nu‘th it reaches to within two miles of Qundhee cr abaut ten miles, and
although nat free from faelts and dislacations, some of thom important,
it woull be as o whole a valuable fiald if it had Ccasy ¢ mnnuxm ation
with & merke?; the present Ieavy cost of trauvsports sovious] v lmiting
the working; there bvlmr 1o means of eonvevinee save thot Mi uvlml Ly
pack Lullocks, cach carrying three maunds to Mir
ceeupying 'tluout twenty dm

,p(l JCe—h Juuln ,y

In quality, the Kotah eoal is gond; it bmm frecly, with a clep,
flame, lmvuﬂa white ash, but will not Cu]xl‘ by the ordinary mean
In a clesed retort it may, like the coals of  the Raneeor auge diste: wer, be
so converted ; but that 1s a mode that cannot La pro fita hly ul(,ph».[
unloss manufactories were established, requiring large and h"rhly Leatod
furnaces, the spare heat from which coubd L.mli\' Le apl,l.el 1o the
retorts,

iHe

While staying ob Kotah, T examinad thz coal-fiell into Tlewah
oeing westy cavd to Pudr ree, a distance of abont 18 miles. Tha eodl
extends the whole way aud beyend, Lut net in « continuous ficld

may be mers eorrectly deseribed a3 a succession of basing, altacst cach

At Pudree ; mine was in work, 3 :n{,}y shaft but npon pedeh, o
coal bein: in thic 1 ress, abruptly stopped to the north Ly the
upheavi: i lower measures about 2S00 yu\‘b from the mine,
this excessive depth of coal proving this to be in cne
spoken of.

n‘

of the busins

The Rajah of Rewal claims o rigkt Lo the minerals in his to rritory,
and I was informed is very jealous of Europeans aving any scttlennc 'nL
th“rv —a [eeling th i will prevent a renewal of the existing sho

hr’~L.> for worlar. o at pudree.

This coal- ﬁe]d rvur]w*cn‘lv is one, the lareest portion of it Leing
held in the in dcpvnd'mt tr-mtmy of Rewal the next in extant l»(mrr
in Shaipoor Sigrowlee, owned by the Rajsh of Sigronlee, who, T was
told, Lolds there a Iar‘fr‘ tract of country comprisinr about 700 nllﬁu(n. .



Pudroe

.

Cwith me

o~
Rl
~

the thind and lenst soetion of it 08 within Deitisl )
poascssed by the suoe Hadaly, who haz Iét the whole of this Pmtl}ni.“:
the feld to Mosars .m,ﬂfrn antd LJ.,. Mirzapore, wirder an inter
minabie Jease, - . ) -
‘3‘ - pesaarches ovor this sgrov
cre of wrlua At Niag-gace, m Lo
-] met with oze smelter, @
Jo supplicd h :
tad in thia th [t ] ki
and pic cat with much hlmr. In the rmcuation m arms t(\
from Rewsls inty Sigrowlee, I pieked up pleces of very -rich Ult,,‘
utly b'ﬁ«gmtzm by bher torrents o iring the raios from a 11.1; distane

do

M m d"'( vt depesits of. v
Eotween Kotan
1'1 mily helrg the
ih vary pear L‘m;:, i
atorstizes of the rock o

residonts, W
stliccoms

tgrowlee from Retah to the

T had o degire to exos: glain of : Lo

il; s o o eramine that range; bul

hills on its castzrn side, with Jik view to examine thy zango; bt
carcfel enquiry satisfied me#he tounte wos not practicadle. o fivst
e e : w3 bus the remaining 35
5 miles ceer the plain wenld ,\»r’ v cnough \_‘mu 'r.Ilm; ren u]l 1 .:;
1 » 1 I o -

miles or thareshouts 18 mostly atorsedled by deep ditch im
pazzable for Fozses and hxlloc" I thosld have had to ('n\,
pply of provisions, for <ove gal doys, whizh 1 Lad- nop the
recars of dolug DBeing thus c--mnf‘l’wl to abundon my inseation of
relurniag by 1 ne enstorn range of Lxlm frovn Kotah, T 2of t’m. nlaca on
the Gth l'm:'n) for Gur ..l,ixr. end the noest day procee [un to Umnl

1

" AT Iy ‘
Adbad, ‘ﬂm- miles south of Oondhice, nnd oppesite to the vill age

Ghursven, Y ata in the bil bends dowa to the plain, A oidie n'.ar;:r
1 i L : . D i
Oondhice the l athe crosses the Dowres Nuddes, ‘v:xv e tha wppor sand-

’ W

stone covering of the eoal is exposed, continuing with zog xhl ty Z(‘)i!‘
peatly an oot raite o, when in the Dasu liar Nuddee an uplln i £ m-tlgc
pl:n.n to the north-west is dis ‘IL(?‘,“}' shown cntirely »cuf‘fm'v out the coal,
The road from thenee to Qondhee Hes aver the lower serics, Jmll
continues into Tlew ‘h, the pass being through a remarkal? e] though
not wide opening in the Dickerce b |ll the ]nﬂh and perpendicular wails
of Tuciss heving the appearanee of the work of desizn, rathes than what
it 1» ap acaidental vent from ecnvilsion,
tetureing from Qondhice to bnrw 1ar, [ procee ]« d sastward by way
of Myres and Ballarce, the path | V‘l g throy oh jung o (mulw‘ m’]
carapite are the ouly rocks exp u:w((l aml 11!1\(,31 contoried, . this contining
without ¢ h:::g 2 to Jhairco. : N -
Nine miles vorth-wesk fronl H airea is the village of Kirshee, an
iron-making lecality, there being fogteasmel Uing forvnces kepb eon-
“antlv at wok, the ere for whiek s nh(‘u‘ ol from tlu' I}ttlg Til o
Lnoll ealled Dhew Packln, about three-fonrths of o wile cast of
villuge. .
The ere iz of three kindi——one micazenvs, another siliccons, whiig
the third and amallest portion of the deposit 3= argilineseus.

¢

¢

1

. .
i ¢ onfinsd gidos
This deposit Hes porporslicalar in width ten teet, cont finod b\. ’

of FaM nucaecons slete,  Thabod of are- is nterscetind by
ealcined ‘["-ﬂl'ti’, caw foot i thickness, !hx whele hearing stions
r)f powertul tgneeus ¢ s e,

(oo )

The Native anclbers COrSt W 0 socrs of ore to preduce seven

soers of erude Jrou—an unussally large propartion even with their

imperfeet process 3 but the ore is not rA::h 1or 1s it ¢ 1 sily fusible. Tt i

likewim an insulated de pvmt not e\te:u'vw bm ond the narrow iimiis uf
i kool in which it is worked,

The smelters told me they cach puy to the Teseel dar of Doadhes ore
vapes and four annas por annum, for the right to wori ore, and for the
land oceupiad by their huts and furnsces, which, they beliove ta be a
Government tax,

From Jhairoo to Doadliee ru}r] over the Tharcokar Tass to Rone,
thence to Hurdee or the Soane, the foatures of the e suntry are x\'taont
change.  With the exception of pariial culti vation in the immediate
veighbonrhood of the vitluges oo the rente, it is all junale, the strata
lumclpa Hy f'nu‘s;s, with some gumite in a very shattered and centorted
condition. . _ L

.f\h‘h(}u"'n; for the reazon giver, T was unable to examiae the ranga
of mountains forming the castarn boun. Ly of the Sigrowleo plan,

frora the southern exeremity, I passed over a gooad partion of their
length to the north from - Ballarce by Jhzireo, Docdhes and Reae, bud
did rot moet with any indic m-n that woald induce me to reer »m'n"nd
o further seareh, . IE is podsitle otler deposits of iron ore, such as that
ot Kimhee, may exist; Lut 1 am of oluumv vons wonld be fuund
pessessing a commercial valuc.

-

Hunur re-erossed the Soane on the Tith Janu: ary, Lozt no time
in proccading to Mirzapore, where T avrived on the 29:) cf that raonth,

m/lchxng froma there to Monghyr, w}n"h I reached on the 15th
Fel Ay, ren asinng there two -LU«.\ when 1 continucd my |u\.1 ey
to Kuwluiaree by ay, of Corruckpore; Bitea ond ‘haki, roue hmu

.
tue village of !.uh.nub).,, two miles aorth- -costof

Karln uLLm.V, on
the 4 Mareh,

Frem Menghgr to % t;h‘nwfmx T did e
worthy of note,” The strata i very alsturbed d'u} Lro!
withoub o trace of minerals.

On the Sth Marel, 1 ’*()n meneed tho examination of the K urhuy-
varee cocl-field, and found that village to Le situated on the nortd, eI
cdze of it, Abont a yrarter of a- mxl«- frem the villa o2, within the
quL, 2 s.La t owas sunk some years ago on o vein of conl seven foot
thick,  The shaft is full of water, but the cosl in its

thickness I8 kLo
at the mouth JF the adis le sading d awn to the shaft.

A mile west from the shaft the Kankoo Nuddes is
the course being nearly nerth and south for helf a rile,
to the east.

with anyt Imm
con ozl the way,

cr

met with,
\’Jn it tum-

The steafts exposed in the Nuddee foe thus rucl of its |
very undulating, the scam ef coal heing thercy
with, of eourse, an alt mmtely reversed um and ot wovery steg p avale.
The direction of these nudulotions beive cost south-eust, rubs
guite through this Imlt of the coal-fiell to the wontl of thn shaft,

‘md mmd Prove a postive Lor o extowded viorkings from the shale
i thut direction,

(43 'th l‘
attedly <o
repuatedly shown,
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Tolloy iw_'

he conrse of U_., Kankoo Nuddee, along Hz at Tart of it
TunDing rl, the sirata is found ta Focomne reg avain; and at

L spot krown a I)fn'x:'mhan'n:- Ghlit a trial pit was L«mL SCUIC yuus
sinze by Do MeClelland, .'bf'rp tho coal was found to be of the same

thickuess as at the slaft, 3 ..an\lv event foet.  Thiz Nadden i3 en the
wostern and seathern edge of t.xﬁs part of the fleld, as the ool does
rot in eithor divcetion cross it. .

Continnirg in the course of the brook still to the casf, shortly
after passing the Doomohenie Ghit, the strata is again very disturbed
from the il aze of Buckszedea to thal of Bhunarcades, a distanee of
15 widle. The (:))Lmn;;tzuu:e of the disturbance from hore extending
rorth across to Pachaurbe, fed vae at first to the conelusion that this
coal-field was comorised withie the limits indicated, viz, from Kurber-
Barce vitage west to Rankeo Nuddee oner 'ni):, south to Doomehanio
Ghit on the same stream, 14 mile, aed cast 1o Bhunorecdee; 21 miles,
in which case it wonld proparly be desiemated the * Knrhs wharee eonl-
Feld 7 and had this been the whole of it it could not be said to be a
fick) of value, inasmuch as, Lesides the undulations spoken of in tha
stratn asintersecting so wide a portien, there ave as well several small
fault nud dideations branching off on both sides, wot casy to desenil e,
but the effeet of which would seriously interrups the operations of
the miner.

It o happens, hovever, that oz much of this seetion as 1y work-
able, constitures only a small aad wnimportant portion of the who}u,
for ith of Bhurarcedes, 1 mile, and near to the villoge of Keldeatl,
the canl iz seen 1 strata guite regalar, so dontinuing wnder the villag
to the sonth as far as Ardence, 33 wiles, and ¢ st ard to hum.xl_,,J
Nuddoe amf‘. throneh the Lombee T 1o Purtadeal,——n distsree not
less than 21 miles.  Avdonee is the Hmit of 1% Lo e south, Dut east
it exter u! beyond Purtadesh—haw far T cannot sav, 2s I could not
work my way througho the jungie

o8
5
y
4

Tha whole of this fract of land 19 fene from faults or distarbances
of any bind, Tleinclination of tho sirain §s very casy, dipping porth-
veest, atad Hes in every vespect bighdy favorable for workiag,

ot here amain iza prn'mt\ nassassing within 1tscld she clemonds
noa tigh degren of ceouoraie um\' ) JAI)IL,JUCHW? by e absence of o
cheap comtnnication with a market for 1ty produce,

The suall quant m, of coal that was worked from the shaflt at
Rurhurbaloe was conveyed by bulloaek hackerles to Ssneog-gurrab-—a
diztares of more than 80 miles, ever very bad voads, ot o cest tor car-
ringe alows of eight annss per mannd—a l‘7l"$\, that gwe no chance
of swecessiul compotizion with estds beonghlb up the Gavoes

3.

The quality of this coal s ditferent to any T have seon in India

Humnons, will coke well by the ordinary mede, aed s thercfore

It is
applicable for o greater variety of purposes. It likewise igaites
readdly, lewving a conporatively soall awouat of ashy, o a0 light
Lvn elor,

Altbough this ficld connot be by =z greed deal so extonsive ax thot
of the Derano Jak, the sumener quality of ”1“ coal, the highly faver.
abile conditizr, 3 in which i lis, faad,
the labir of 460 cr 300 @nirers vow resident the reighiourhood
ey be comumandsd, constin it cn ,..,h dns' xvm;z; the artention of
rabui ing specrlators, AN that required is to- vowove the enly «dis
advantage T eonhl discovar, by previdiag proper communication to
ranaform the bartan and almost, poversy-sticken locality, to o state
slf prosperity. :

4

with the 1mpmt| 1 elrenasTang

My atiention in this district was also closely directed in search
of dronrore. T euly srceceded n meoting with one seam: 4 inches thick,
overlyl g the ecal .lu ot L.'l feet.

3

At Kuark mbm'w this seara Iz worked, as also at Kumaersala, near

tor the villaga of Foldeah by the siaelters, ton in numuer, carrying an
the oper ration at Bhun arecedec

» This ore iz good iw qu l ity, am! 13 continuovs ever t‘n* conl intha

district wherever the surface is sulliciantly elevated to receive it bat

mouantity mach too lmited to admit of a mement’s consideration as
eonnceted with fron smelting on the Burepean system, | . -

The manufncture of irgn Is carried on e\L(vr*wIVhJ the i(‘tiv(
in this distriet. D _.tnbutr:ﬁ among the villazes to the =outh uad we
of . Kurhurbaree are 200 farncces al with t)w excopticn of the fcw
at Bliunarecdeeto the east, suppbed with o tetally diterent kind of ore
Iu.mtmt found o l\.urluuh.uvr Tos ove s black and oritwated,
exy rich, l"n sears of ore yiclling 6 secrs of exwle fren, and s obtained
hlth el labor by washing 1hc sand of the Nuddoes; ir iy Bhewise
ceeasionally lwl h":tL\, gawee neans froax the sail on"the banlo

e

It wiH be evident, withoul lengdiened remarlas, that from pro-
earions a supply, even when taken iu covjunction with the cre ab
Kurlkurbaree, 1 would be hapessible to suset the dime
im0 the manufeture of iron on sach o scole
be considered inportant, . -

ud of ¢ \‘mtwn 3

’ e
% -

This locality can, therelore, ¢ th ochl of a5 one capalile of
sapplying conl of exoellont quality, ia |mnn.. almest without! Hmit,
and st a cust at ﬂx“ pit’s moutdy, that, wonld Lear compmison witl the
chenpeost worked eotliery in the c:.mntw

I hove thus endeavored to convey the vosult of vy oleorvations
on the distriets of Sigulvtee and Jnrhiniche ree, entering as mmch it
dewil as the cirsumstances ennnectod with each adia ttc-l and, altlionay
nut within the provisee of my mstruactions, 1think i w u:thv ul retar
that 10 miles wost of Palyunge (that village b a8 omiles soath of
Kurliurbaree) near to the \uh e oof - l»umrn\m L,ocepper ore is to ho
found.  The people at the u'l‘:'m bave u.xhtmx that long aro (;-.)I'sprgi‘
in large quantity was ebteined frou the mina, ”

H

. Thres years sings, a sbafs was commeoneed ar u] curle tn o <Iuplf
L7 feet by a j\Ir. Mackenzia, a1 l! on '\Mllfl-»nul, doanbtless he canse .‘,?u
appearance ot eopper oxe wes not swliciontly favoruble to mduse fotler

[ S S

S ) . 4

ws would alose cotizle it to!
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entlay.  This s eclainly evidenced in what was exiracted [rom fhe
f‘}lc“ vow Iying on the surface.  The distribution nf ore being only
mrtial inoop wrin as the marls, the specime b se ot herewith is o thir

.:ei'l‘,l‘;‘?!.{! of the Leap.
T am not well enou 'V'h acquainted with. « copper mining to offer an
opinion from the prospect presented, whether a “lode” 13 to be expectud
Ay it i rotorious iy precarious, and 1o one Lut an experienced
¢opper miner ean detect the indications of the probubility or ctherwise
of the proxinity of o “ lode”

APPENDIX IIL
REDORT ON THIE BANEEGUNGE COAL F1 Ei"ﬂ WITH SPECLAL RETEE-
EXNCE TO THE PROPOSED EXTENSION GF THE RXESTING LiNE
OF RATLWAY,

Froiw T. Oroiay, Esq, Swperizfeadent of Geclogical Swrvey of Talie, € th
Seepetary o L (- srerneiad of India, Uoice Departine nf,——}n,. 278, dated WL
June 1829, . '
1 heve thy Lenor to forward, for submission to His Fxeollency

the Governor Goneral in Counetl, o report on the preseat siabe and

oub-torn of the Raneegunge coal-field, with cepecial reforcace to the
propasal for an extension of the existing lir of Rilway, a: W i zecord
suce with the diccetions couveyed to me inMr. Secrctory Chapwan’s

Totber Mo, 22, dated 3od Jasuory 183
Tle detailed roaps showing the geological structure of fluv '97 i, an

Tar ag its exupination has been compaeted, ars ia pre ion, amd will

be submitted as sean as p e, ‘

T kave lasther to t'mtu,( that, i accordance with the san f!!.i:h"l

conveyad to me to employ & Survegor inorder to complete sorne [xrnrh'n* 3

“bf tha map of this field, and t«» incur an cxpendit ‘ure | for that ,xp\

por exceoding Bs. 750 l have succeeded in accomplishing this end ot a

nalier cost, Ldme*y lts. .&()i includicg all chargos. ‘

f

¥
Yol's

Tepart by T, Oronas, Eiq, Speiintendeat of Feological A:um,‘/ of Indin, dated
14ih June 1339,

The working season had already considerally advanced, when it
*was made known to m that there ¢ cxisted a pres nw demand for & moro
acewrate kuowledge of the real state of the coz (.eld of Rancegunge
and s viciwty. As scon as possible, however, T« hvtr*l“'i ta that ]mmr
uader the .um ticn of the Clovernment (,‘ lmLa two of iy bast Assiste
ants, Mr. T Jnuuturd ard My W, L. Wilson, who had already’
cornm (*m.c«} \\nlk cliawhere, 11 1:“ very shertly after entered upon tL\,

examination of this coal-field.

Af—:cr a short time it beezme evident that tm,xem.l.n.der d ile
x\'m‘l‘i 1 seazon would not suffice for the c:;rr:iul examinction of the
whole l*w., I therefors -directed that their attention should be devoted
10 the pnmun Iying to the porth of the River Damcoda, irasmuch as

1

this apprased to Le the only portion Learing essentially on the questions #

Ceompleta, a

{9

L]
N

mtore immediately under consideration, namely, the proper divection in
which to carry a continuation of the present line of railroad @« as
mest efiectually to open up this Fich and importaut coal-field.  Thit
portion, south of the River Damooda, remaivs, therefors, as yet un-
examined.  OF the greater portion of the field, the only available map
was that surveyed for and published with Mr. Williams's Geological
Beport in 18350, Tlis 13 a very good ”mvrx! map, and fully eqqual to
the crdinary revenue snrvey maps of the districts adioining, without
however their detail.  Of a small portion of the field at the easteTn G 1,
which belongs to the district of Dusdwan, the revenue survey maps ore
nd theve is also an enlarged copy of thelr maps on the seale
of 4 juches to the wile which p:oued wsefal so for as it went,  Of the
rominder of the ficld to the west, boyond the limits (‘f M. Willisray's
map, ne ]‘»hu» whatever existed. I, therefore, kuowing that the coal
bearing rocks extendod considerably bﬂ'vnn 1 the Limits of Mr. Williams's
rap, ‘lvmluzd for anthority to emplay a ‘ouve;‘(\ to moke o plan of this
part and of ous or tawo other plx"“ which were deficient. This K
accomplishod, and we have traced the coal-Aeld now to its extremo
waesterly houndary, '

J

Sabsequently I visited the field mysclf, and devoled several weeks
o obtaining a knowledge of its general structure.
, b
he examination of the whele feld heing fneanple
5 fy to rescrve all minute ..enln gical detalis for o future

T

te, 1t will be
p’l‘i«‘nl. In

RECes

the present preliminary report, the refore, 1 shell contine myself to the

present state of the feld c-c,ouulmmllv its out-turn, the dircetion ia
which the greater quantity of ecal may be locked for, &e., andas a
canseque nm, tho dircetions in which lines of communication should Le

openad up,

I paid a hurried visit to this field in 1851-52, soon ofter my first
arrival in lhc country. At that time thers were scarecly half a dozen
pits at work in the whole field. Nothing struck me with greater
surprise than the almost total neglect of so valuable and important a
district,  But the scene bas totally changed now. Every known
& :cxlxtv where cozl i3, or has been seen, has been worked into.  Quarries
are seen in full wurk, where fon am]v nothing but barrear c‘;i“fr d.
And at the present time the great dl{hcu.lty eensists in procuring laber
sufficient to meet the increased demands.

At the prrind of my earlier vizt, T esdeavored to obtain some
trustworthy statistics as to the amount ¢f coal then" ralsed throughout
the field, but without success. T have re peated these fi'orgs since ab
different tizaes, but in vain. And I fouud that it was only by eoing
from pit to pit, from quarry to quarry, ond by obtaiming frum each the
average out-turn, that returns, even qpmmlm tely trugsw orthy, could
be p‘rccured. This kas been done during the gn..,l, season by Me,

I\ Blanford, by Mr. Wilson, and by roy sclf. When it was possible,
thn returns, a3 stated to one, were checked by thosp stated to.cr
calenlated by, amother, aud their accurzey thos fested.  Duat it is not
pretended that in a fizst attempt of this kind perfect accuracy Lias been
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attsined. To this veport T have appended & tabular statement showiog
the annual oud-tum nf all the collieries st work in the ficld, excopting
the vory few which lie south of the Lnnms,dd, and which yield bt srondl
vetnrns

From this retx.‘u:n it wﬂl appear that the totsl quantity of coals
whick at the present rate of ontturn would be rased inove year,
amennt o 990, 49,(*{)51 maunds or pearly- 825,000 tons, a very large ol
steadily increasing out-turn frara g siagle field and an amoant of a very
valuable prodoet, “which £ iy _.Lm*nurllpcnsﬁ e fazilities for its zemnoval,

I will hear explain that 1his retura is ealenlated an ke presont
yield of the collieries, and docs nob represent the amount setvally raised
in the 12 months last past. T and satisfied, however, thot it is rather
under Lhan . over the mark as regards the present uut -turn of the 'geld.
But to be perfectly eertain of not overstating the ..(lf'l':, let ws deducs
from this  amoust, ﬂ:n'y 13 per cent, and there will still zcmain
Y7,17.150, say 77 lakhs of raaunds, : .

Of this very large oatturn a very considersble portion iz carted

&Way across the cou MI“‘ to raony n! the stations on the extension of the
}'nc of Railway towards Iugrrml al; ek al:o is still sent down to
Calcutta Ly water In boats on the I‘Hmonxh, while n considerable
amcunt is conzumed locally for the supply of lecomotives, die, &e. . One

thing 18 quite certain that the prese ot 1ino ef railroad duca wed fead
canwob ab prevent) earry wore Uhan abont Two-ifihs of the wiols maowat ¢f
g wlity earried by u‘i during the 12 mooths of

eaaf ratéed, '.lf}ue tt}t"‘l

the year 1858 was 33.16,241 maunds.

It is there fnrv cbrious that at the proseat moment th u)ll lery lnw '

dres ot raes tlw requireroents of the traffie in ecozl.

No doubs a large amocuat of this deficl ency ariscs f
fact that l;l,e 'olimsr stocle of the Hallway s nct yet suf

o DRl o
this <oal trade in sufficlent qum.ntilw, and the consequant uneerteinty of

‘ohtaining cardage for eoaly -preve nt,m pro prmh-r% from gending it to t.Lu
siations, X awm aware lb’st this is - hefvg remedied
venie ntiy esi be done, and that there has been a considerable inerease
in the amcunt of coal coaveved by il since the Tut of the present vear
as comparad with 1hx amount cartied daring the last six months of the
past year. S S ‘

But there i3 another reasou also which must always, m‘xd(‘r oxigts

ing cirenrastances, prevent Mn- full immlulunwnt.nt the traffic in e xl
Mlu.:»' blie },usem‘, line of rail. It need seavcely be reiterated. now
that the present termsinug uf i,l e railroad near Haneeginge, in n.nhw
accommodates gne group of niines vwatlv wore than agy other, Tiis
utidoubledly the case that ifs £ seilitios of frans sport are epen {0 all who
can veach is s sidings, still4hé fact remains that its terminus is upon the
grounds of one compuny and that that company have cavefully socon-
trived their holdings as to cub off any direct communication with the
“tesminus from: most ether (‘uﬂlrnu. Virtually, this gives ‘thera an.
~sdvantage of no little antouats As an instance, the pits at Muau: glapoor
bre not raore than t, vo ailes | ia a direct line from the station st Bavee-

“the chiat

om the sizople
Licient for the
creat demands upon 1t.  Neither engines nor tracks can be given uppr -

quickly as cons’

recent exarg,
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an ng:‘ but carts conveying coal are compelled to procend ulong the
mmk sad, and then by the Government branch voad to BRiancegunse,
nnjun" *m distanee, over which the coal rust be carted, six miles,
instead of two, wiile Shere is @ dircch Cyerroad wsed-by all ordinary caris
without vilerruptivi, ‘

1 do ndt wizh ‘o be understood as chiccting to the rizht of the
Bepgal Ceal Comvany or apy other company to prevent others from
passing aeross theit lands. 1 only advert to the fact to show that even
the collierios in the immediate vieinity of the terminus have a diffenlty
in obtaining 8 means of access to it. MHeow mucl greater tl‘o;‘.::f};»re,
roust be this dif Healty for those whose leeality 1s farther ren roved.

J did et find that there were any well-grounded complaints of
#3 mrads, excepting in the cose (f short distances, such as to
Brrdwan, &e, the rates for wlich were represented as very dispropos-
tionately high; but this fins evidently affeesed the amount of the coal-
eacrying trade to a very slight degree, : ;

. Thmo causes, to a graab extent, Acconnt for the apparently ano-
malous fazt that this lina of read, . expressly constructed as o eolliory
ranek, hos not yet wocuzeld to itself one-half of the total trade in tha
arriage of coal,

The guestion may i-‘lly ke m“'od bere, how far we ars Jmﬂh’u
in anticipating any greal inerease in this coal trade in fatuse vearz ¢ Is
net the prm‘c*x* dernind quite exceptional? MNow, to arive at any fair
conciusion on this peint, it will be necessary to sce what hus been the
incresse up to the pm‘.ent time, In the year befove T first saw tlis
coal field (1830) there were conveyed fo Caloutta from it 22 lakhs of
mands of coals, . 'Fhere was very little bro: ighit o any othor markel
at that time, and "lc"l()t?tm(“" the dust coal, which weuld vot pay for the
tr (’\"]\I)Olu, ard was the reﬂne allowed to lmm at the pit mouths, we may
take this amount, 22 Iakhs, as the total amount mm d during that year,
Tn 1853-58, us we have shn\"n. the amount will be 75 lakhs, or, in other
vords, the amount raised is three aund a half tiwes as wuch oy nina
years since, ‘

Wow, this inerease “has been, tndevcadently of the very creat
deraand which the new projects of tho Eratemn Lengal Railway Cous-
pany, of the Muflah Railway Company, of the exten Jed navigation of
the Hooghly and Ganges, of the great increase in the application ol
n*'uhmcr" to ma nufu(.mrm aad other appliauces of civilization, and of

the stmuy'zmd very lirge demard which, even after the openivg of the

Iae of cxanl Lo North- \\e tern Provincas, ‘n'vL exist for ils ]-ur[
cannot, therefore, see the sl‘rv.m st reasen to doubt that the p
praflic for coal \vﬂlbe CUOTTIONE ; inegeased 3 and T fancy that if it be
estimated 25 -likely to equal eight or ton times the present traffic in a
fow years to come, Uge estimate will be a very moderate one.

.,‘t

That there 19 an abundance of coalin the Damaoda fickl te mect
this demand L)r‘y to corne, has been placed beyound adoult by our
pabior s fleld, .
hm o ]V'l]\‘(‘ﬂv obvicus, T think, that the present
.sxulhtv weel (hiy extended demand,

s

¥
A
[P
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The prasent means of {rausport inr tha ma,l vre the mlhn'u! carts,
and- the Damcoda. 1 think it necds no argument to prove thiat there
cannot be any very gre: i tsp’xmwu of the transit by mte ; the tedicus-
neas of the teanst, thc ru‘:wy cost, and the narrow & mn,.:. thereby i
posed on the cirele accessible from any coe place, at osee preveat -the
systen beiug adopted wherever it can be av ox«lod

The transport by the Damooda is exceedingly pwl:fuious and
Jds mr_\emu The coal must be stered up on the b,ml' of the river for
months ready to be shipped 2t o moment’s notice, to take advantags
of the sudden flaods which e ap down this stream ; and frequent and
numerons are the losses of hoats duzmcr their pwﬁu're down. These
Jdifficulties increase cenormously in the liwhcr reaches of the river,
rendering it a much ruore thﬁzcu}t, expxrm e, and riskful task to dis-
charge boats from the parts of the river near to the Bur mh or than nesr
to Raneegunge. : .

It follows that any really useral extersion of tho existing eilitios
of transpert must be songht in extending the lie of railvosd.

This naturally leads to the consideration of the important question
yelating to which inforraztion was originally requested, vamely, the

w
{ine of ratlread,

To show at a glance, and without any complication, the positive as
well as the present outetura of the coll
map on which the lecalities of all these worlings are mal ked, the
atmount of coal annually raised being given i msonds underneath the
name. A simple iuspection of this ‘map will at once show the truc
direction in which (so jar as the eoud i3 coneerned) any lnes of commuri-
cation should be opened out.  Theve will necessarily be other and very
important considerations o be taken into account before a line be fully
determined on, such as enginesring facilities or difficulties, Bt siill
oue ‘main. point is gained by showing the direction in which a line
designed chiefly to accommodatedhe Lu‘tr est number and the most vale-
able of the collieries should be kaid out. .

At the eastern ead of the field, to s considerable extent, detached
fram the other collicries in the district, there exists a group of valuable
and productive mines, which stud the banks of the Singarrun stream
on either side, and which form a distinet live of productive collieries in
themselves. . Of those which are on the right bank of the Singanun,

he nearest to the present line of railzon are bl pits now being opened”

at L“lbOU\OlC, where the coal has been preved bat which are not yet
vworking® ~ Succesding these to the north are the very ptmLmnw and
extensive mines and quarries of Munglepoor, the property of Mer

i

* The pils marked ontie ue survey maps of this distriel have been
slandaned. fiarnis 11 st achinzira e of the haphazard way in whitk sueh works'
hisve heen, lm’ L!. * nmbt wh, wadertaken i in tlz s field. Noeoal was knowato exist there,
Thave wi e Jound,  No bering even had beer
but an nrpvw,w 3 azine pub up sud two L Lrge pﬂs 2On
Atter sinking 2 cons m'ﬂd w .\\, mui nulhm'v bug sand h;n ing Leen x.xet witdy, the w
was bandoned and the mgmao remgved . :

t~".

v odivection for any proposed exfension or Lranch of the existing

es of thefizld, T d!)"l(‘{ld a

3 1 the ﬁt?‘.ltl).
ing noz thcxly again to these, succee uluz We kawf of the ]f,:é.:s-t Tudia
Coal Lonlpm) ar (,fomna*h*)cor and Bansra, the cld works of tl lie Bongal
Coal Company at Koolnstores (now idle), and then the extensive mines
of Taposi or Tupussee, en the property of the Xast Tndia Coal Company.
North of thess Jml clasc 1o C,hm\ keedanzah there are .‘d" a fow open
pits, of no great size, in the lands of N.:zfm, Al those mentioned

are on the west g:...pk of the Singarrun,  On the left bank, we have the
receatly opened colliery of M n!mr’n‘ or Hurrispoor, fron which a
censiderable amoaas of good seal is now being raised. Ther the vow
coliiery wb Purussecah not vet at work,  Some large open uarrics and
raines at and near Dussul, and further to the north, the valunble mines
of Chowlkecdangah, the property of Meszrs. I\xr ol “:d Sage.  These

at
are the mest northerly pits worked in this part of the field.

Beyond this, to the morth, the middle seetion of the rocks of the
field comes In, and in this division u2 coal of o my alue oceurs. Coati-
dJ’n(‘“ ia the :;: me direction, and passing {o the north of tu~ Acjed
River, the thick snd massive bed of the Kasta conlis nuet. Tt trn‘:.
is ;-;Zmr:m‘d by a long intervening spoce, whore ecal is not kaowa io

~ocent, from Chowkeedan gah,

ch e h'ww

From all the p:t> and workings on the Singaran wl

nmerdioned, thare i3 at the present tirae a total out-tury ¢ 1'1“41;-4& to

annual vw‘ of :.’3,:":9,(_!0’), for dedueting for any uu statemoent of

dmuunb L35 per cont. as befere) say 20 Iakis of manuds per ancum, or
250 tons daily (ailowing \)0 werking days). There is, therciore

tlw presant rate of out- turn, a suff u,wnt mu.mt of ccal raised from mn

mines along thisliug to fll one train daily, and there can be na doubt

thaet, with increased facilities of trunsport (o rarket, this amount would
2 at least doubled, '

Of the quantity wow ' raised, perbaps abort onc-half is conveyed by
rail, the other half being carted away direct to Soory, Sy nthen, ardl
other places on the line of the railroad to Rajmalial, where works are
pm"uwww Were nr'*'xter factlities for tn):q»cu by rail ffzwn there
would certainly be a Tat; ger proportion of the wuols earried in that w iy,

The dircetion ohv'u.xhlv indiested for any branch of the ra'lvead {o
accommodatethese colliories is from at or near the Ondal station on
the present line, through Babocsole, Musglepocr, Topos, to blm.\lww
dangab, T ]‘uo s pothing bevend fhis to fm- north at. pxossrnt which
would ro- -pay the cost of a ralread, lhh distance is about S miles

only ;. the ground is txemh&ﬂ} favorable; thers would not be a single

hww) work on the ‘.'.I 0 ¢ the pro m::fmd e dl pacurally most favor-
able to the project, 'mlhu: w0 aid ond eo-operate in every way ; there
13 capital material for M ast and good stenc on the line ; and ally mgtu o
the wlole could be mesh ceo unrmczﬂl} and rapidly constrected, T am
infortaed by My Turnbull that the estimate is undor £4,000 per mils *
and that the,whele work could e done in znine moaths time from
commencement, <o

v

i

# Only requiring & prolis of £1,000 a year 0o puy five porcon,
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T feel porfectly satizfied, therefore, that a shortihzaneh, legyi
present line at or near to the presept station of Oudal) and passig in
the direction 1 have menticned along “the right bank of the & ingarrun
and nearly parallel with it to Chowkeedangah, would prove a bighly
profiteble investment to the, Railway Comgany; would be a postive
and very g 1 aleng that line; (and

cab boon to the colliery proprietors
cught, thexcfore, o racet with their warm spport) s and weuld be ot
the sqene tine a great public benert in enabling’ o much larger supply
ei coal to be breught to market, )

"There is also another consideration sfiecting this Lranch Lne, that
if at any future time the manufacture of iroir bo undertaken on any
laroe scale in this ne ghbourhood, the covntey immediatel v 1o the north
and west of Chowkeedangah, includivg Bedriol (reported on'at length
by Mr. D. Swith, Mineral Viewer in 1857), offars many inducements as
a favorable localisy for such purposes.

Turriug now from this group of collieries to the more westerly part
of the coal ficld and again referving Lo the map appended hereto, two
lines appear to be iadicated by the pesiticon of the collieries ss shown
thereen. ‘ .
For one of these, the leading guide in the physical structure of
the disoriet wenld e the walley of the River Damooda, Pusgsing
almost due west from the present termication of the line at Raneegunge,
it would proceed betwsen the pits of Ranecgunge Colliery and these of
Searscle, and thence tending a little to the southward, would take
nearly a direct coutse to the mines nesr Cheenncoory and onwards to
1latirma and the Burrakur River.  If carried to the wost of that streas,
the direction is obviously indicated by the Keodesh WNullah, passing

parallel fo which the lino would reach the coal known to exist a't‘

Necrshah and still further tothe west, ‘
.The sccond line sheuld ohvioudy fellow, to a gyeat extent, the
general cowrse of the Neoneah Nullah, It would pass westwards from
the present terminus, south.of Scarsole pits; thence sauth of Jameree in
nearly a right line to cross the Noonealh Nullahnearto the Trunk Road,
whence keeping the left, or soutlern Lank of the Noomesh, it eould
procend in nzorly a straight line to near Bahra Chock, '
S0 far there scems to be no questicn as to its course and no great
difficulty in the line. Beyond this part it should probably proceml ta
the north of Keotie, aad thenee bond: rowad td the south of Lahivazar,
to rench the bunk of the Burrakur ‘with a view to crossing that river
ahout one mile abova the point ot which the Trunk Road now crosses.

To the west of the Dierakur the live, if conlinucd, should pass nearly -

duc west to; or towards, Neershali, and on to uear Gopalgunge.

Of these two lines we shall speak in succession. The first passes
over very undulating country. It crosses the drainage of the country
low down, and would, thercfore, have to pass over such surewms as
cecur, where these stroams are largest.  Besides, it would only tend to
accommodate a small oumber of collieries,® and those “ellieries
sitnated near w the River Damooda by which at present the coal there

* The total cub-turn of thess collierics Ix 9,00,000, -
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vaiscd iy dospalehiod. I{ cazied acress the River Dhurakur, it would
eross that stream at o very unfivorable portion of its ¢
very considerable expenso in construction of the requ

0 tar as the conntry to the west of that river is concerned, it o
advantages whatever above the other Tine wora to the north,

The other line, whizh may be called the Noweesd Lie, wonld prss
over muck mere favorable grounds the surfacs is loss undulated and
broken.  Oaly ona stream of any size, the Neoneah itself requires to
be crossed, and very, faverable places, where the foundation weould be

o

ag

geod and s0lid, can be procered for thiz. The nuriber and vickd of the

ecliteries which would De sccoramodated by this line sre very considers
ably greater than on the other, and are at prezent raure enirely without
any cliicient racans of trawsport for their coal; anlif the line is to La
continucd across the Burrakar, the psint of crossing is rauch mors
favorable than near the junction of thet stream with the Dawmonda.

To the wess of the River Burrakar I think the
litthe differcuce in the advantages offercd by cither I
the grouad to be troversed.

e wonld Le fory
¢, I the nature of

- There appear to me, however, two distinet points of view from
whichi such an extension &s s now propesed of the existing lins of
railway should be viewed!

Ho long sinee 55 1852, T hod tha honer of salmitting wy - deliber-
ate view that a Iine of ailway must b2 at sowe time or ofber earvicd
in a more direst liney from Calontta towards the Novth-West than is
afforded by the Rajmabal o Ganges Valley line, In daiug so T st
at onee confess thot, in coramoen with every one who had thought of
the subjeet up to that tine, T made amost serious mistalie in su phosing
that the passenger traffic would be txifling on Indian lines I fully
admit that the experience of every line open in India Las proved
xactly the oppesite. But T think as the same tinre that this foct oaly
becomes an additional and very strong argument for the sbaslute neses-
sity of a mare direct line,

I pointed out then, T believe for the fivst timoe, the advantagos of
striking the Ganges Valley at the great trading town of Patua, and
showed that the savieg.in distance betweon the twa lies {0 direct one
and the Gangds Valley line) would be about 100 miles ' T would furthey
add, that the maxinnm gradient then anticipated on the Clanges Valley
line was the impossible one (as since proved) of 1in 1,600, and I Moy

Lie permitted to remark thas it wagto great extent the admission of
sace a gradicnt as the ruling principle whicl led to the suramary
rejoction of several projects for diminishing the length, and, couse-
quently, the time and expense of construction of the line, such as thae
More Valley ling, &e. Tmay also add that since then it bas been fonad
ncre espedient to adinit o gradient so iph a3 1 2 264 on the siver Han,

- In 1852 T indicated, withent in the Jeast intending to peiut out
cxactly, the voute for aline which would have connected Pataa with
Raneeguuge, It is highly probable that a better route in ths s
general direetica may Lo fourd, Lut every suecteding year baz eon-
vineed me nore fally and wore strongly of the moprietly of secking fur
and coustructing such w line,  That the geound iy favoralle frous the
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present terminus ab Raveegunge to a poiot near to the conl field of
Kurhurbali is known; that the ground is equally favorable from
Patua to the foot of the hilly ground isequally known; and there iz but
a small iutervening distance which could Le carefully examined in the
space of a fow weeks; that there would bé ample iraffic for both lines
1 am convinced (the direct line aud the “loop line” of 1he Ganges).
I Lelieve that the advantare of having the use of the bridge, whichis
at present being coustructed over the Svane, aud the absence, thecefore,
of any neccssity for constructing another at scme other poiut of cross-
ing, at once determine the preference of a line to Patna, rather than
in the direct course of the Trunk Road to Benares (which would not so
very materially shorten the distance). -

And with mcre special reference to the coal fields, T would insist
strongly on the great advantages which would result from such a line.
Coal from the Kurhurbali coal field would then be landed at Patna at
the sawe rates as coal from Raneegunge i now delivered at Caleotta,
and in cood order and fresh.¥® : , o

Ner wonld this great advantage be confined to Patns, for all the
stations bigher up the river would, of course, purticipate in the benefil
to the saine extent, : . |

The demand. for fuel at Allalabad and above it, andslsoat the
several stations lower down the river, has now become most pressing
and serious,  And inasmuch as the geological structure of the country
does not hold out much hopes of the discovery of coal in the immediate
vicipity of those places, every additional facility for the transpert ef
this essential becomes enhanced in importance. I anticipate that, in
future years, the supply of coal for Allalisbad and  upwards will, be
derived from the vicinity of the Nerbudda, but for all the stations below
that ¢ity I think we must look to the coal fields of Bengal and Behar
as the probable source of supply. ‘ .

1f, therefore, these argunients be admitted, and thera iz o probabi-
lity of such a more direct lice being carried out within a few years (and
1 confess that, o my mind, this is no mere probability but a positive
certainty), it is desirable that it should Le kept in view in laying out
any exienzion of the present line. . '

And viewing the question of the propesed extension tothe west in
this larger way, I think, there can be po question whatever that in a
general way, the line I bave speken of above as the Nooneah line, sws?,

Jor the greater portion of the distance, be also the general {ine-adopted, if a
direct route be constructed. So faras Bahra Chuk, this would, { think,
be the case, in consequénce of the character ¢f the surface of the dis-

trict, and so far; thercfore, T think 'thiz is an additional and a very’
coment reason for the selection of this line, From some point near;

Balire, if the railroad be continned in the dircction of Patua, the Yne
must diverge to the northwards avoiding the River Burrakur,

. * Coal isnow (June 1859) sclling at Pates . at Bs.  1- & per waund.
e ” s at Bepares - at 5, - 112 » .
-y . » at Allahalad st ., 2 O ”»
TLe latter price is equivalent to nearly £6 per ten 1] while the price of thesame coal,
Lt fresker by sbout sis moutls, is iu Calentts, only seven nnnas per muund,

(¢ 167 )
1
So far, therefore, asl can form a judy

went from a conmderation

“of all the facts before tue, the, position ef the collieries, the nature of

the country, the facilities of construction, snd the connection of the
more lhnited scheme of aecellicry Lranch with the moere extersive plan
of -a direct line to the North-West Proviaces, 1 have no hesitaticn in
saying that this line iodieated in general direction by the line of ths
Nocneab is that helding oub greatest premize of Lenefit to the public
aud to the collicries, aud ot the same time of prefit to the coustructers.

" The tolal yield of the collieries alonyg this lins between Raneogunge

ol

and the poiut indicated (Babra Cludk) or Seetarampoor including Parilar-

€
. poer, &, 15 now equivalent to nearly 13} lakhs eof maunds per aonum,

aud this could at ence be doubled if increased facilities were given for
Aransport.

It still remaing a question whether such Fne should, at the present,
be carried to the west across the Burrakur, Apainst this extension there
would be the heavy cost of a bridge overthis xiver, the fact that it
would accommodate a field not yver epened out or broughs into profizable
working,  There lsan abundance of ccal i thispart of the field when
onenad out o demand railroad accomraodation, but 1 think it may firly
be suppesad that the epening of a branch line up the Singarmn and of
a line to the west fowwrds the Buzrakur will increase the present facilitics
of transpoit sufficieatly for'seme years to conae,

I fully believe that such an extension to the west will be yoquired
sfter sotus time, but T do not think it s of preeent wecessliy. Tt mizhe
be destrable fo carey the line up tothe bank of the Burrakur River
This wanald eross tha high ground occupied by the fron-ztone meazures,
4 g0 open up their resources; but it weald invelve the aksolute
necessity of @ stasion of somne size at the river bank, which would, in

all prebability, be afterwards needless if the direct line to Puiaa were

pitulate briefly, T believe thaf, so faras the tnereazed {oellities
for the transport of ccal are required, the following  will racet alk
neeessilied g v

1st—A branch line up the valley of the Singarrun to Chowkec-
dangah. This line would be about eight miles in length; could be
eenstructed for £4,000 par mile; could be finished in nine months from,
the date of commencement, and will afford divect axple acccmmodation
to collicries now yielding annually 22 akbs of maunds of coal, and to
cther pits now being sunk, but silich bave not yet yielled coal. This
small branch, T weuld wrge, should be constrocled af ouee, as the pro-
prietors being all motwally faveruble to the prejecty would hiard over
tone grouad without delay,

This branch in itself would be of very great and extensgve Denefit,

ad.~-'That the present line be ecntinved from Rancegunce 1o thn
west along the same gencral direction as the Nocneab Nuddi, at least
as far as the neighbourheod of Bahra Chele, if not to the banks of
the Burrakur. So far'T think there can Le no diffeulty in decidin:
that thisis the best and mest suitable line.  But before extending ¢his
1 world suggest the propriety of a full consideration of the protpect
of o direct line to Patna being cacried out, so that the part which would
be common to beih should Ve arranged accordingly,
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Srd—That thore is a vory lerge and imperlant Geld of eoal lo” the
wesh of the Bormtur extordiag beyond the village of Gepalzunge en
ez Trom' Road, or akont ten miles froin the banks of the Burrakur, at

or reor Taldangah ; that this field will, whenonce opened np, demand
railread accommodation, but that in all provability the opening ef the
linca above spoken of will give shandant accommodation forsores years
1o come, while it is at the same time most likely that questious of
further and more distaut extension of the railroad will come uncer
eonsideraticn,  And that thia pertion, thercfore, of the eontewplated
extenzion may abide the result of such further conzideration witheut
injury te any prezent Jdermands for extended accommodation,

As soon as the geclogi
district be completed, they will be snbraitted. . .

I connot conclude this yeport witheut wrging the most serfous
attestion to the tereifiec drawback to the full developraent of (his most,
valuable fleld which exists in the very lawless and disgraceful manner
in which somoe of the larger propriecers in the field, and more ospe-
cially one firm obtain or seck to obtain their objects Ly force. € a
boundey be dizpated, if o voadway be required, the first appeal with

theze poarties is in no cose to the courts of law for o enlm and ®

unbiassed investigation of fasty, The ground n dispute s forcibly
taken possession of often with logs of Jife, and the Jorer is then per-
mizted to scek his remedy by a precess of low,

T Ead frequently heard of snch things, I had mysell heard one
of the cldest proprictors in the ficdd state, that they had, doring the
carlicr vears of theiv establishment, spent Ra. 1,20,060 solely in fight-
ing for the protecticn of their nudoubled rights, or in retalinting on
theiv opporents. During my recent visit, T was led to coleulado that
the awcunt paid for laflials by cne company was very memly eqaal
to their expenditure for the goneral superintendence of their vorks.

Wikle in that neighbowhood, I heand of moze than one alfeay
with Joss of lifo.  Shortly before, the agent of one compony wey
stopped ca an open roadway and attacked by the bludgeon-nen of 4
ab company s his horse spoared, aurd he eseaped only by the speed of
the apimal he rode. OF the intention to make thas alfack he hod
reczived the warning which he discredited,

' Servants roturning from the publie bazer have been astacked and
Laaten 5 earts conveyi: rara for horses stopred, and their loads aplied
chous the road {showing that it was no Josive of roblery that origi-
nated the attack). ) =

It is aliogether forcign to my parpese o say who ave to Dlszas for

such lawless proceedings 5 but it necds v : : S

o

t 1t needs no arguments to prove that while
such eutragas do take place, it will be sfmiply impessible (hat 1his
Iaabla vrinaral fald o " srner] o b i o
valuabls runeral field can ever receive ur altract proper atiention
sirel 12 the nresnoe 10+ ST - ive \ ; 3 £ N
sueli iz the prezpect which every new sdventurer must hold before Lim
A A0 T . N A o Lt P ) o
Where such cutrages are permitied to oceor, where life is thus i
a ::.J__ property unsafe, vo man who may not be fully prey

to'sivular proceedings in self-defenco, will venture,
T am compidled by asonse of duty to

ak strongly on (his peing
fiad, becaass Tived conidont that suelieould b repressed ) and secondly,

gt
Pareg

al roops of this intrieato and important
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: i N . . - N NN
bocanse I am porfectly assured that nothiog will prove so offective

a police arrangement as the existence of tho proposed lines of railway,
; AL Lot X R . ok ‘Lion
which will give a roadway open "to all, which will rendcl_” e.n.c}{ p‘mtuz
of the fickd more sclf-dependent and more accessible, and will at onc«é
put an end to aimost all dispates to right of roadways, ;}nlvxlegus c
-y, &e., which have hithert i€ ruitful o source
ghats, of watcrway, &c., W Lich have hitherte proved so fruitful ¢ g
of dispute and contention, .
" If no other ead thaa this, the establishment of poace and security

to property, were gaived, T should think the whole sum likely to Lo
Y . Dl ? i
devotend to the proposed lines well cxpended.

. . i oty Yol Frn: cwntaie Colllepins
Stateiieul of the j}'i'(?b’t:.‘dl"y»'f‘«%;yl‘gf oulsliri ¢f G:uu,,f«»}; the veriouws Collicrics
of the Rancegunge Coal Field,

1.—MIxgs oN TUE NEIGIBOTRIOOD OF BANEZGUNGE.

Covliertes, ‘ Troptietors. Qat-turs i Macels.
1 ror ! Bengal Coal Company ... 19.00,000
P L. Baboo Gobind Pundit ... 1(5.'){’),'1)‘,”-'
3 1 o ! Erskine & Co. .. 250,000
1 Gol‘iinathp;mr e Ind’a Coal Company L0000
5 | Dumeslia " L Dengal (oal Compony L .1,]»(;.@;1;*:
6 | Jamerce o § Babeo Gebind Pundit ... 2,00,000%
!
* 1 PR
: Total .. 41,560,000
Mines in progress, bub from which Coal had wof boen vaised fn dpril 1559,
* g | Neemnkah wee I Hongal Coal Company,
8 | Harrabhiaugsh ver '
O 1 Tupusses ™ 3

IL—~Mives on 7us HINGABRTN VALTEY.

Collieries, Proprictors, } Cui-tutn in Maunds,

aul Oy

I Corapany ... 4,00,000%

10 | Hartdapoor

11 | Muanglepent ; - Krdkine & Co. 8,000,500
12 1 Jcte Jankee ve | Baloo Woylasnath Roy .., 15,000
13 " v | Baboo Chatteraath vor 40,000
14 ¢ Tupussce vor | Bast India Coal Company ct:r:aﬁt,(jﬂ/)ﬁ)
15 | Dussul Quarry " 140710
16 | Makowudpoor Ditte .., { Babeo Sugraai Nondy o, 40,000
17 | Chavkeedaugah oo | Messee, Nicol and Bage ... A 50.000
: . Total...22,30,000
Mines in progress, bub from which Coal kad w0l been vaised in dpril 1859,
18 | Bahoosale ver | Bengal Coal Company.
10 | Bausiah - | East India Coal Company.
20 | Pursseah ... | Babeo Kovlasnath Roy.
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L —Mivrs oy e Fasr Braxcr or tuy Noospasm,

Collicries, Proprictors, o ia Manuds,
21 | Purihuspoor +oo | Bengal Coal Company ... 1,59,000
22 | Samsoonderpoor «o» | Baboo Khasst 10000
23 | Churspoor o I Mr. Jackson £0,000
Total.., 330,000

IV.~31xss o8 THE MaiN Srresst or THE NooXEAt.

Colideries.

‘roprivtors, - Qut-twn fa Maunds,
% ) -

24§ Kelpatari wr  Tarachunder Paul & Co..., 50,000
25 { Ninzah oo | Buboo Gobind Parsad ... 2,00,000¢
25 | Gooshicl . ' EXEAR]
27 OEDIOOT o DRahal Thus e

24 ihgunge s Danssonath

29 | Assensole e 5 Ramauath

30 L Mawanugger »  Debhidia Sookul ..

| Sath Pokuria
i Tit opposite ditto

{

v | Baboo Koylasnaih Eoy.
o Ramansth.

2,00,000

Total .. 6,20,000

Mines in progress, but from which Coal fad nof been raised in dpril 1850,

V. —MixNg

5 of Tur West Brascrr of tas Noownur,

Cotlieries. » Proprictors, Qut-furn in Muundu.'
33 | Fultipoor o b M. Jackson L 2,(}0,()1])
31 ! Garooe - o 60,060
35 . ‘o | Baboo Debhidin Sookul .. 50,000
36 | Butra Chuk vee | Mr, Jackson GO0
. Total,., 3,70,000

Sitarampoer

v ] Rznee Sarnomonce o

[7ies o progress, bud frone which Coal had nof beon raised ©n April 1830,

* Betures enly approsimate,
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¢ Proprietirs, Oat-tarn in Mavads.

)

(‘heenacooree
Hativol
Doomuceorduh
Chawmuh

! Woorhebad

E

t

t
a3 ;
)

S 2

i3
1

42

[

Aoa

{ Ben

West. of 11
)

M
B:ng,

al Coal Company ...
-5, Brshine & Co ...

4,030,000
100,000

sl Coal Compuny ... 1,50,000

Tetab..,

G,50.000 .

I}TC(.C"D]E"[) IS TOE ATOVE.

< Collierics,

Praprintors,

|
i
.!_,‘
|
’

L altazar, East of Darra- l
kur, Nort of  Cirand
Teurk Read ol
i - - ~
44§ Heorsey Q Bouth of 1) p
45 l Chuld § Damooda ., g
» ETL T . N . .
A6 Kasta 2 North el AdiLL. §
& " i }

‘ L

1,00.3g0
200,00%

N OO0
l SUAKNY

. 4,20,000

Mines o wok Y 1
i duprogress .o 9 AL,
— 1 it
Total ... 457 IV,
w| V.o

”

. Mines near Raneegange

and Barmloar

. VII. Oier Mines

Maonds.

ey ARA0000

on 8ugarun 99 36 100

o ver peape ‘

on Wooneeh K. Branch ., 330,000
on . Main Sream .., 6,000
P S W. Branch 3,790,000

pear junctiou of Damcoda

6,320,000
e e 4,290,000
< Gzavp Tormin e | 90,790,000,

+ Feturns ooy approsimste,



APPENDIX TV,
OLFICIAL CORRESPONDENCEH RHG:.L‘R DING THE DBXISTENCE OF
COAL AND IRON IN THL PUNIAR,

Oroin B i1 Iﬂ’x‘”tfq 1-3\,, Y2 ;-
fo the Government of Tadis

f’.'f(n e ll u/“‘ .l)c uilmf”t, L,m('"‘m--l\og
)
1816, doitad Talore, Gth Awyusd 1859, g

T am du mtﬂd ta enclose inoriginal & lelter, and its enc
this day addressed by order of the Hewble the Lieutenant-Governor
to meca‘v.m 0ldharg, of Caleutta, relative to certain rescarches ‘fur cual
and i iron in the Hills about Murree, which His Howor hos recently
caused to be instituted. The qpncimom Lave Dbeon foerwarded this
day to your address in two separate paciets by banghy post.

9." T am to request that after the eaclosures have been perused by
His Tscelleney the Viceroy, they may be forwarded, w ith the spéci-
raens, to Professor Oldbam for analysis..

3, Ibis of great importance to hove a speedy reply from Professor
Ollham, the t;ommmﬁe now being on the spot, and the Lieutenant-
Goveruor tras

:is thera may be no > dot ay i Lis reporting. S .

Frome R H. Du‘uq Eia., Seerelary 2o the Government of Punjeh, to Prorai-
s0n Qrouast, Calvutm,—n\ 90 1818, duied Lahore, Sth Au’/ltat 1359,

The Hon'vle “tha L‘cutex\*nt-(m“'cumr has recontly ap 1nmtod
e Committee for the purpese of examining and roportiog on the ex
jstence of coal and irenin the Hills about Murree, 'The CJmmmc
have just furnished theiv first report, a copy of which T hawve the heonor
to annex. The speciraens have been ferwarded in two sepaxate packets
to the Seorctary  to the Government of India, Pablic Works Depart-
ment, \\nh a request that they raay be s frwarded to you with this letter,

9 His Honor will be mu wch indebted to vou if you will ’l[ld])‘;,(.,
{licse ap(‘omw'm aud communicate sthe rasnlt ab the earliess l'
possikie. Should the specirens from the north-east face of Mewut 2
prove to be coal, as supposad by the Committee, it will bs a gre lt in-
centive o vigerous exertions. Tie mouniain 1s on the banks of the
Jhwlum River, and there is water carriage within a fow bundred fect
of the lccality. ,

rertsambonetnanscmerasen
Proceodizgs of v Commillee assembled by order of {hs Hex'ble S1»° Rorurt
MoXTGOMERY, K. C. B, Lizuternaul Governor of Hw Puzjal and its DL;wnch)c;,
20 examiie and report wpon certaii depusits, bs puiges of ..z.»uu!mna cround.

4 ¥ '

DMurres, stpposed 1o be conl, 4.
Prrotoosy 2
Masor A Roesrrsow, Ofy. Supdt. Lakdre and Pcs,m sy Boad. o
y YUY

LEMEERS:
Carraix . C. Jenwerens, Sureeyor Desajlat.
” . P. Daspiar, dssistant Comaiasicicr Murree.

7. A. 8 H. Wirsoy, Esq., desistuund Engineer, Offy. Erecwtive Engiazer
Gogjrat Dw,swn, Lihore and Peshawur Road. -

*
The Committes having assembled pursuant to ‘order at the village

“of Dugla, sbout 12 miles froz Murrc ‘on Wednesday, the 20th day of

July 1559, and having received the attached instructions frem the

boen the centre of conslderable disturban

( 113 ) -
Seeretary to the Penjab Government, *"('H]nn(f from the 95th to the
29tk .mly in visiting vazious locaiizies whers the deposiis had boen
foun 4, and 1eport oz (,HW WE 1= - ,
l.s'—--r ne deposits under the &'1Lm_§e ul l agla, two in number, and
+x0 others in the same .‘C:l‘l]l(‘ but some r*xi =5 further down, and all
'ﬂi»‘ ‘n % short distance of the bottom of the ravine, were found to be
small jzolated irvegular masses of a subsiance which the Comraittee
consider to be lig nite ; all the s specimens, with one exception, were cou-
1‘\, ely dug ent. The ex ptxun, a small irregular mess in the face of
a el was so similar te cthers dug ont that the .,omn‘ltrw did not
deem it noceszary to ncur the ¢ xpense of Dlasting it.

2ind.—A speciraen, gimilar in all rosme:t to thase abave referred to,
was completely excavated from the :fide‘  the ravina hetw;un the vil-
lages of Bail and Chuckke : i

um—-[ nder the villages of Bul nmm end Buaun, ia ravines, tw
othor specimens were o ;n]l tely dug oud thzie the Committes 1 3
consiler ligmite. .

B 152 —AY ery thin vein, not exceeding one inch in thickness, and
abéut 30 or 50 foat lon ng, was examined ab out o mile to the north-cast
of ile wvi Hlags of Kotleo, -Ttis 1 the face of asandstone cliff, and
wad 50 1 ificans that the Committes did not deem it necessary to
Incur expanse in blasting it out, .

Sth.—-On one c»f the sp'ur;s, of Mount Nir, under the willage of
Thoon, o deposib was found 1 the face of an izelated reck; it appeared
so similar tu othary d ug out that nothing vias done with it

1 of the specimens sent into Murres led the

».3

Gi~The examinatis
Carmmittee to Jook with reash confdence to the depesit on the south-oasy
side of Mourt Nir near the village of Kundole. ’\lo ot MNir szems to bave

2 "he main portis an of t‘l;c
movntain is formed of alternaie layers of sandstone and clay in nearly
horizontal strata, having only o slight dip ro W, 8. W, A lower range
close o 1t o the scuth- cast has ﬂm strata dipplag to the north, almost
st an nglc of 45 The vanges to the nort h pdmllol te Meoupt Nir, as
far 23 and inclading the Marree Range, bave the strata dippiag also to

the roxch at from “0" te 355 wlile the mountains (o the cost across the

Tl.rhzm River have the stada divoing only siightly to the east.

D the east fL"e of Mount Nie* abont 800 or 1,000 fzet above the
level of the River th-lum, and at no groat
distanca from the river, is sitvated the dq)o-
sit above referred to. If is in an jregular
vein ab the foot of a sandstone cliff, having a blue ¢ley beth ahove snd
Lelow it. The rmain {uxhon of the vwein is abeut sevea fect loug,
of an irregular form, L0 nches wide at the centre, ..Dd 8 inches at tho
cuds, thugee ’

* .-wat 20 miles south-eust
of Murree,




1 elaws again irvegularly to ﬂ\- right and left, }m(, v'\nc{l thinner
and eltogarls u«t(mb 5 far as can be seen sbout 89 feat i length,
The uop.. sit is rabead with slate, and appesrs to she Canmillze m;-' La
cond of o fair cunlity, : e

No Member of the Cor u»uﬂ,l,m Poss

(‘ﬁm.-i b knowledee of

geology o prouounee si opintoa upon wha e exprected from fol-
lowingy up the veip, or whether it ismest advizable to push the investi-
sntiow Uy further spateh in the line of the vein iﬂ_mv 1(, or below ir
nor bave they thep .‘,.h&{ 07 ranh. ppd dl"l‘, hill debiaitely Lo provounce
upcn '1! vase.cl the JL;M )t Tha test they ‘m o popied, sad
apon which thelr epinion as to its being ceal of f.m* goali Wy i3 based, i

rag which burns wﬂ a white oleay
cold diseover, no trace of avelic

Paticn, weder whizh it yields
Fam: 2y A d coal A Inh g faraa
aeid, . '

.~ Guthe ne orth-eazt gpus o
tha sits of the sbove deposit, bab mueh Wgher g, o deposil 16 re
m th 2 face nt tha s Istons e The spm:'utn an was bronglit
the Copmmitiee hal laft, [t. hos the apouiranse of canacl wonl or e,
hoing hard and plished, and ret so dm«" the Land, :

The Commiitee wodlderecoramend that the accompanying spoci-
mens of the doposits from qﬁnunt Wiy, with the shove desoviption of the
acuttain, be seat st once

apinion of the specimens and advice as to the best means of corduoet-
g the soaveh bo solicited. Bleantinie the Cemraitles rocomuncnd that
n hering bo vosde from dLuUw,, and about 69 fect back from the faes
of the cliff, ot the fout of 'uh;:% the veln exists, 1o a scettain whether
the vein extends buck, and i so, if it increases in thicknass . The
Clomraitbee sra also ing to {anw g the gearch by s;iulwnrf s'im(m
a8 ti.\‘x leok for thickar « y {ound below, b ih ©hepe to e
grided S this watler by Professor Oldhaad's opinien , -
'?':i: ~=& Jarge vein of black depusis is repe ted 1o exist i tha bed
Sf #he Juolam River, uoder the vi of Kotlae, at present nnder
i.mt.eu, Lat - loid bare in the cold westher; this :,Loum be exseained B
soor as the river falls. ' ' :
l/‘.—- Wh orever the uepu-l‘f wag {cumi iu roek, the roul v l,«i s AR
: v orhe wash from the vefh. Th thﬂ Commnittze bediove
m"*ﬂ(u ple.‘mxu cf some ol the gedts of @ lt},lS thase
]ho\.»-:x bly the sulphuret. S ,
The Cemmittes worldalia odd that in ke two latter
referred to in parageaph 1, what they consider iren pyrites i
avad in the wadsicne clase to the vein o the ensh face of '! o
sroces of what they consider wica weze disceverced :
IR RN T Lmnmx(.(i; b opropose proceeding e visin :,fh»*x Spis whero
deposits hove been found, nhd will furnish reports o cordinuation,

e monntain, but a sb

ik e

r",

e}

=

. « D smrremenmia s aln o e o

Frove W HL Day . BsQ., decratin 'l( to tie Olowe u"h’h! "’
encies, t3 PROTESSOR UL}.)L.;{\[, Caleutio-—Na. LL“,
o st 1956, g B , .

ant, I am
i tha
100

In (’r\‘tim atien of my lewter Mo, 1818 of the Bth inst
divected to annex coples of two mera reperts n( the Proczed
{vmaitten 'lp;v;mtc o Lo ,;.scutcmmn the ésistence of coal

[R1%3

o Professor Oldham at Culentta fand bis

—
FA Y
S

i the U abont Mrves, The speetvers thercin reforpe f0 hove
Deor, covwerded o op 4!_, stg b h Vil trabn to the sddiess o xhh
Sacretary w Government in {he Foblic \‘uw(\, Depavtaent, theough
whom this ottey will Ly forwarded b you

2. The Hon'ble the Licutonant- Frovsrnor ey

e o good 83 to exawmine the spe

st that yor will
Lnons pow sont, and give vaur opinion

ot them at as carly a date as way be prastioable,

?((.vf:?[.'?!’ (N") l’l Uf‘ a Uomrifoe (!“«s\’m e (r:,.lp’ ordap {: i‘;:'
THeihie Bia Ronzer MONTEOWERY, X B, Lie awt-Oonerpir ¢ the
Pucich and its Dependencice, for the purpuse of eserrbciniay the bl onee of!
Coul a "/? Tron Mives o ive Marres iU, '

C DIRSILERT

.\mm/,uw;s tary X

0 Nl Foators mond Feglhiaeir fioad
Aaron A, Donsmosox, G0y, Supdt, Loiore znd Pealitww Flowd,

Alenarns e ’

Caeray 3L CL Jennstone, Daapded S
1.1 Tonssst, Aecisiond Conitivs

e My ece.

» ., , ]
The Commitice having re-sssembled ab Dewdieto Dtaoa mn
Tuealay, the il day of Ai"ﬂ'm 1850, continned their exmamaiions
of waricus o b5 sapposend 19 be ux(, angil the Dele Agosy, aad
ropovt the vezuls ss {ollow
VatTae Comrnitten examined a deposit in ¢
between Derakote and Chalavera, ,!..,Ls Way

2 hettom of o raving
small cutent, and

cppented of no value -

, andlu the great ravine nrrc@r Chelovera, tf;,c Clommitioo e
wnined Two st mx:'\uk,, prg abont 400 faet up the bank, and the :
i bhe bettarn of +he ravine - Both specirnens ware ol the G af

ona gtrata ‘t‘w:‘na &xt] ata von neardy so? ot enst ared northewest, end Jdip
5 the southowest ab about o angls of 752 and the two spoeiram :
in Lwas of sandstone only abont b 200 ot - pat, and separased by fayers
of by aud indarat ‘_lw - The upper gpovinien Was 1ol ia {5
of & vein, but mooan ritlar hole m the zock, almost as right angles
lo tha fine of the o ol a1 ke drp 51 Aok of wimﬁ o ;mmi £

Jie Comraittes a in aach of a tree i o 1*(‘ ontal position, suaounded
h- adepesth reserabling cord. Wl lranch e brelien up ie extrasiing
i buz the ple spether with a specipen of theerock awd e
axtrronnding Jaz'!:-os;l b, are berewith sont, ’

1
t}

<

The lrwer deposit was fond ip s rvegulne vein fram cue ineh
o enaches Uidok, wueaing paredlel o, the <drats, hut braken oad
veey A -,;. Hary in some 'pf‘u o, one veia only being visible, and o
nthn parks twa .m«l thrae parallel oacsg the whole exent ovpose!
wes aboab 30 feet in fepghn Tha Jdopisit was i ceulact with elay,
sovpa of which appoors 1o the Co ummh ate ceutaln 10OR 5 Spaciiacns
of “he depodit cay, contigaous zocl, &o, fe, anccmpang.
Bref The pest deposit was Gand <lase to the village of Bawdic,
a caasidesble distance up tha i, and was completely dog onts spovs
Cmens are subeittod, . : "
3 .-~The last speciaacn oxamined  was ander the viflage of Cho-
wnah, An the ’in,n.to,.u of the ravipy, found in exeedy the same deserip-




( 16 )
A )
Lion of 1ock 25 the second and third specinens, the direction of the
strata Leint the same, but almest vertical instead. of . dipping to the
soutb-west. The deposit was found™ in an almost square hole . about
18 inches on the side afid in the line of the strata Specimens of rock
ard deposit ore submitted, The Committee would explain that ali
these specimens, as well as two vefarred to in last repert, were found in
one, ravine or its branches, raising near the village of Ketlee and run-
ning in N. N. B. direction until it joins the River Jhelum, under the
“willage of Chiaganah,  The ravine is about eightesn or- twenty Y]
long, and seven specimens have been fowed -along i, oll with coe
exception neayr the bottom, ' ~
The specimens examined by the Committes ate all eisher isolated
razsses, or the yveins o meagre, that, in their opinicn, there is Jittls
induccment to incur expense in bering, or other exataination, but they:
consider Prefeszor Oldham should be ccusulted on the subject. ‘
The Conimittee have now completed the examinaticn of ell speci-
mens of supposed coal discovered and reperted, and they purpose
proceeding to-ncrrow Lo exawine the iron mives at Bukkote, &, ‘
The Commitiee are of opinion that specimens fof coal). shonld
e fomd in the Hills on the Kaboota Tubseel, and wonld suggest the
offering a vewazd in that Tubseel, as alse in Huzava. '

- .

I of @ Committer aseemblzd Ty ordze of £he
POAOIEERY, W O B, Liewtenoalfeevernor Gf e

Supplazsentary Proccedings (No,
Honw'ble S1v Rosizy M
: pend:

Pramial and ifs
Coal and Iron Mints on the Murree I

o

Prustnpent

aros A, Roszrzsex, Gfy. Supdé, Lakore and Peshawur Boad,
! y _ : :

. Meusnes: )
Carrany . O Jorwstone, Degjhat Swevey. = 0oL R
. . . Bazpaax, Lesiviont Commissioner Murree,

The Coromittee ocenpied frora the 13tk 1o 17th in examining the
iron deposit at - Bukkote, This iron is found in the limestone forma-
tion s 15 in the form.of nodules embedded in clay; the clay appears
an isclated deposit, not in the form of a veiny and the Committee
do nob feel themselves qualifipd to provounse” an opinion &3 to the
supply, but no doubt Prefessor. Oldbara will be able to do o from on

exarnination of the specimens accompanying, and, the Commitiee are

. N N " . 32 by
prepered to furnish eny further information he may requive. .o

The Committee olitain seme :information regarding coal (newr
S . SIAGTILIALID, PR @Ay st A
Batkote) and two specimens Lerawith subraitted, one of which much
L s N & i g YRR 5 ET S -
résembles plumbago, ‘but the Committee did ot fellaw up the search
at the present tiwe, ag it appears nonobice hLas been g
peo

: dven o the
ine Huzars, cand they therefore thought it ackien to: diskae
further . résenrches wntil such timo ag the people have heen told thab
rewsrds will be given. ' The Committee have taken upon s
offer o reward of-five

T

lves 10
L ( . rapees bo any. individusl who prints aut aoseam
or vein, not less - than twelve fest long and. cneand balf ivch thick,
They also+ parpese, with* flis Eloner’s sanction, giviag swaller reviards
for any deposit pointéd ut, - e e - S

© Note of Avalysis of Lirvec sy

e, for the purpose of useerlaiiing ¥he vvisfener off

“exagzerated and dacorrect idea of the quantity of ash arrived at,

The Comraittee will continue thieir rezearches as soon ¢
further information,

)

T TR T
3 thay recerve

The Cemmittcs submit spreimens of quartz found associated with
the iron deposit, 7

"

simena of Coal from ¢ the Hills alont Mvrpec”
weeerod from the Under Seeretary to Govevpment of Tndia, Q0 Avanst 19580
By Jo Gl Mepacert, Beg, dssstaad G charye Cleoloyival Swrvey Ihiice,

Wo. L Coal. 36 . of volatile matter,

a6

v

-5

N
4

per esut, volatile.
37 carbon,

oY)

The specimmens are nuwbered 1, 2, and 3, respeciively, for conva-

nience : but the original labels were 2o much rulbed away, and injured by
moisture during their transib, as to be aimost entircly illagible, No. 3

ab spreimen of which a very small quantity was sent in an envelope
labelled © Cannel Coal Moant Nir”

2. With respect to Fea, T and 2, there ought to be no difficalty
in recoguizing the specitaens o which the araly:is refer, from the great
quand nee of this greater quantity of

tv of asloia No. 2, but the pr
azh probably . arises froro, the manner in which the spectinens were
selected.  Np. O bc;ng‘.evxe;l‘z-,nl,ly’clz‘ox;en sc as to iwclude, slong with
what is really coal, a thick layer of shale. i

3. This shaly part was of course reduced to powder along with the

rest, and an oaverage of the whels taken for analveis ;) and thuy aa

4. If the shaly portions of No. 2 be excluded, the composition of
the remeinder, or tree coal, resembles that of Ne. Ios clesely asif
they had Leen broken frova the same mass. .

B8

5. Ferall practical purposes the accompanying rough analy
elaberaze ene ceuld, if necezsary,

will prove sufficient, but & mere
e mada.

6. - The volatile maiter as ahove giver is slightly exsessive, fon it
inchades the water, as also a sraall portion of the carbon, which latler
Yy oo e - pp—— aArnanr mr S 1 v -
eleraent will of course appear proportionolly less than it ought ; the

~errors, bowever, due to thesz sources are very slight,

i

-



7. The natore ¢ f ul e ;’uh*ilr 205
Lave the several ing

ses hag nob been Tnvestigated, nox
wen eitimated, o

8. No traee of vﬂp]'u r was detected, and the blacks of coal haes
cariied vory well, crumbling very little, though from tha worn conditi:
of the wax cloth in which they were mnt)i ”P they had heer avidentiv
ranch shoken about.

Eypos Covonet L Batrn Sazrr, Ofy. Scrcddary @ the /‘mm sragent o Tud! 'u_
TWor be Department, i"~ :/n’ \3(,(’?‘(”11711 (i the Goversment of Pusiah—- N, '3‘ R
dated Fori Williaie, 97th September 1659,

With reference to your letters Now .u.)--l 519 and 40 lu---l‘ ff:v
dated 5th and 22ed Wltimo, T am divected to forward; for the
tion of His Honor the Lieutenant-Governor, a copy of the

reccived frora the Geologieal Survey Offize on the specimens o

forwarded with your lettcr of the 5th Angust.

The repor RER mzecuraging, aad the d seovery will b of :"1«‘!1
taree if the coal is in werkable quantity, thal His 1‘ e len o
averncr Clenersl in (,,( aucii has r’“w{«ed on havin g ths l v":ahtu 3
ained oy a competent and s slogrist, whe wili ke able to
i the Government with definite and reliable infdrnaticon hoth an
the scientific and ccomomic conditions of the deposits. - His Kacellency
has thewfore solected for the duy Mro H Medlicolt, the Professor of
(u‘() 05Ty 'm the Thomasen College, a gentleman well cuniificd for the
wotk, and in whose opinicuz on such a qm:::tx on His Lovdship hos every
confidenca, S - .

4, Mr, Medlicolt has beon direcied to pnr"'u* to Muarreo
os practizable, and there to await the instractions of the Lie utenant-
( OVern o,

v rhe Uder

Ehd Vo
EAY RN

Froae'T, Ox

:S'c Hey

rta, Esq,
;u/ fo the

4 20th August 1858, and
er with  the (‘uu-s]mndoru

No. h- 5, illl d »JTh Fupt"mb« 'y (,()‘
iy of

furwardad therewith relating to the “discov: ary of ceal in the v
Murrse, T lave now the henor to r EPOrLe—s ‘ ‘

%, During my absence on duty in J,Luir-v" fn 01 wl«mm I have
caly returned a few “days, Mr, }l(ﬂlmui then in charge of thiz Uf’n.-s-,
took fmmediate at epa to «.-mnpl} with the 1 request of tha &
tho Government of the P! um; \ 4, for an analysiz of the spacucns of
forwardad, and in his lettar No. 4 dated the 913t wltins, coamunis
cated to you the results, adding o fow remarks.  From shal comuranica
tion. yon will have ]:nuu\ul that so far as the quality o the minerals
forw arded was concerned, they represented good viseful mel, o e winle,
better thau the ave rage qnahtv of Tndian coal, S

3, Mr, Medlicott did net enter on any disc noef the probible

okt of supply, which world seom to be the most ix l’m“’v pucsiion

e 2015 Liarge frog

—
e

fnvelvad, Oa 't‘ta?-:: poing, Liegrel e mel: afper o tareinl

Al the Clommine peparty, 1ocot ot held ot ony fvorabic
ves whatever., o their cruert the Committes very nlauly and
suzelvotly give the fact, thar to 2lmost ey ery. tnszonce wicre such conld
was observed they bad conpletely dup ot the sigaa, such a5 1t was,  In
the only instanees in which a vein or Ded were scen, these were Lot raore
than a fow inches i thickness, and very limited jo leagth, From all the
circumstances statod, it appears to ree obvious that in all the ploces
visited, the Committee have only et with repeated instances of whe
they thenmselves very justly suppese to have been the fact in onz case
nanely, of detache A branches
mulations of vegetalle natu_l, tmbeddad in the sandstones,  In almoss
all sieh eazes the bark of the tree is fourd converted inte vicl spark-
ling coal, the stem or woedy. portic I being often inpregrazed
with coaly matter alse. And v ) thai it is from snch ]1,()1\ that
the hest spesimens of coal now forwerded have bean oblained,

ey
Bl

X 3
cor stems of trees or small tselated aooi-

4. There is not, so fav as 1 can see, anything in the reports of tho
Coramitees to warrant the -cupun"iti(m that true bede of coal exist in
that neighbe urhcod. Theva iz, therefore, mn«:m su, nothme ot presaut
Enown to justity the expendibure for shafts, Lo Ly i ragedted,

‘)“

itlons occur in sioslar
a and Sivek Rivers

Iy l‘wnﬁrn that precisely siwdlar eond
kg, ob the foot of she Silikim , 0 the T
MY notes, Jouw: iatic SBesicty Dengal, Vol XXIIL (1854)
s d,n(l L m]n» of trees are th
ifu‘\)«:vl_l-:i in the sawlstor Xp“:, from’ which coal of very promising qoality
was obtained, bus which preved o he nothing more fLaa Zsalited 1o 1wgg;f§:,~.
of no e..i.wm.

J. On the other hfmd, L.xv re is wothing in the geclogical facts of
the caze to render it impossible that widely sstended bods of coal ~h\m} 1
exist there, and it will Le very desiralle tmt the .LH("rmn of the
Natives shonld he divected fo the importanzs of the ene wiiry, and tle
Co‘mm;mrr.i‘.im of any knowlaed vy oo tho s u]qx,\,, of the o : rense of
wurl coal Lz stim Ll.Jml Ly small rawards, T wonlkl Leg that T waay bo
Hepb cernarr ped with the results Nom time to time, Ard should um:.t‘-;
?J.,,.u v thine to sestiiy o well gronnd. zof useful fiel baing found
;'I:'::,;\:;.I I‘. l:-fz or [,‘.ur.;l, wn .lr.vrﬁ the orof the Guvernor Clencral }l;
..o'.(,z::_:;l,. O toh eng of my eoleagues rieocead. nyyself o
examing tha loc ut that nothing yet reported on

iy, I m centide
vearilad- justify th sepditere of dme required for steh an examination,

8. 1 would beg the faver of your forwarling this feter 4o the
Beerctary ta Govern wient of the Panjaly at year earliest convenicnoo,

Frcam 7 '("LI?HZAH Laq., Bugperintendent of G
Under Ses iy Tt the Ghvernment aof

. Vo, 851, dafed 1980 November 1550,

Yirvey of Iz, 2o He
Warks I AN

. < " K . . . B - - - '
, Thavathe b ‘,»wr to ack nowledge the seeeipl of the speviniees from

_— I S e S oo
:a'h wree of conl, Se forwarded with gour Ltter No, 7588, dated 13-4
November lb-);

i
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These specimens have been exa ained, although I did ack thiok
that any of {hem demanded o chemical aralysiz; they are in. all res-
pects similar to those formerly reported on. : :

The specimexi Iabetled ay “supposed by the Committee to be ¢
pertion of a tree” i so. It is a portion of a stem mmpregnated wiih
silica, and so petrified, with minute strings of coaly matter attached.

From C. A. Ovomar, Eso, in charge of Geological Swrvey (hfice, ts the Trdoy
Heeretary 1o the Governmend of Indie, Fublic Works Departizent,-—No, 333,
dated T Decernber 1559, . ) )

In the absence from Coloutta of the Superictendent of the Geaolo-
gical Survey of India, L aro instracted to forward to you the secompanye

) o ‘ . R S NN n M

iny copy of the report furnished to the Gevernment of the FPunjab

o "-~, . - -

by H. B, Medlicott, Esq,, G

Murres and of Kotlee,

rervememmtaiasa pans e N

From H, B. Mroricort, Ksq., Geologiccl Survey of India, to the Swr
Governthent of the Punjad, dated Camp Murres, Tth November 13

Owing, as T conjecture, to the grear cesire. of Government, that
coal should ba found within British territory, what raust Le considered
as the real business of my burried depumation to the Punjab was not
put into my hands for sewie time after ray arrival at Marreg - For the
first twelve days I was engoged in visiting the loczlities exanined by the
Coramittee appointed by kis Honer the Lieutenant-Gorernor, as well as
several other places veported by the Natives since this Committee ceased
to act. Al these localities are in the Hills of the Rawul Pindee
district between the reridian of Muwrree and the River Jhelum, My
resesrehes here proving sltogether unpromising, T asked to be shown
the report by Mr. Calvert, an Assistans Engiveer on the’ Panjab
Railway, on a place in the Cashmere territory nob far frora the Jhelum,
in wehich repert I was told Mr. Calvert asserted the existence of regular
seams of good coal.  From this report and the file of papers connccted
with it, ¥ perceived at once thir the coal in Jummoo, and the rocks
with which it is assoclated, are entively different in character from what
" T had seen in the hills cast of Murree. Had T seen:-this répors in the
Brst instance, I should have been satisfied by a much more cursory
exarnination of the Murree "rocks, but thinking the "conditions .of all
wore alike, T wished, in'compliance with Mr. Oldham’s instructions, to
loave no pluce unseai, With the permission of Government 1. there-
fore proceeded at ones to esaraive the coal deposit necar Ketlee in
Jumrnoa, - The discovery of ¢eal and - ths-statements that have beeg
published of its abundance in these hills, origivated from Mr, Calvert’s
report. I may then preface my account by a concise relation of the
circumstances connected  with - this - discovery. Mr. Brurton, Chi=f
Engineer of the Punjob Bailway, accompanied by Major Medley and
Mr. Calvert, went to Jummoo, in May or - June 1853, for the purposc
of -enquirir:g% into the “possibility of procuring coal in the Cashmere
territory, . The Maharajah so far aflorded them every - enconragement ;
ammong a number of saraples eollected by his orders for their inspection,
one was reccguised as good coal, the othexs were Liguite.  The examine

ary to

legical Survey, on the reported coal of -

( 2l

“atton of ‘one Jeeality of this- lignite at  Akuoore on the Chenaly was

suflicient to satisfy Mr. Brunton of the nselessness of further euquivy
respecting it: it occurs i very limited patches hwbedded in ninzsive
sandstone; and is, no doubt, similar to what T have seen in the Murcse
Hitls. Mr. Calvert was deputed by Mr. Erunton to examine the losalily
frora which the one good specimen ”was procured near Kotlee on the
River Poonch, a tobufary of the Jhelum, [ need not repoat the
details of Mr. Calvort’s deseription; it was sach as _to  satisfy
Mr. Brunton and Major Greathed of the quality and abundance of the
cotl, so much so that the latter officer recommended that no further
survey or enquiry should be made regarding 1t until an exchonge of
territory or gome other arrangement for the extraction of the coal
conld be agreed upen with. the Bloharajsh, lest His Highness should
becorne wnreasonable in his demands. ;

i !
Before discussing the coal formation of Kotlee, I wish to explain
the case of the Murree Hills, and in the bope of satisfying those who
ave not familiar with such subjects, yet are uvwilling to relinquish the
hopes that have been raised, I would very briefly state the faw shmple
facts upon which my cpinjon is founded.  First, respecting the chomical
or mineralogical question=—the guality, The fossil substances used as

“fuel, and most of which are knowa by the generic name of ¢ ecal”

present every shade of composition, from that of wood to that of cher-
coal, which s approximately pure carbon: the process is one of carbo-
sization, or wmore properly the escapz and mwedification of the volatils
elements of the vegetable substauce: the varieties thus presented arc
-known as “peat,” ¢ lignite,” © cornmen bituminons coal,” and stone-
zozl” or “anthracite ;” is iz muore or less abitrary at what points of the
scale these names are severally applicabla ; for Jignite and cosl propen,

"1t s wsuad to draw the Tine between the coals that do, and those thas do

not - yield a hard eohesive coke, and it has Leen found that this proper-
ty of coking does not_exizt, or but very lmperfectly exists, whea the
velatile ingredients excced shout 25 per cent., or more gencrally the
heating qualiby of coal is in proportion to the degres of carbonization,
As an attendont fact, .in lignite the vagetable structura is still more
or less visible.  Lignites, bowever, form 2 valusble fucl, when letter
eoal eannot be procured. - The genlegical facts affecting the guuntily
are. equally simple. Vegetable substances become fossil (buried) iy
two ways, by accumulation in the place of their growth, and the
covering . over of such. azenraulations by sedimentary matter con-
sequent upon the slow changss of lovel of the earth’s swfacs: or
else, vegetable subatances becowe shi and deposited with  othes
sedimentary’ matter. The moest regular and continvous deposils of coal
are proved to have-been formed in the former manner, The facts by which
a geologist is guided in a search for coal are directZy by the nature of the
recks, and the presence in them of vegetable impressions ; and indirectly
by noting. n series of rocks in which coal is krown to occur in one
locality, and- Uy its position in that series he can infer the prehable or
possible presence of coal in the same group. of strata in other localities .
moreover, be is enabled to follow out any partieular bed by stadying the
amount an:l direction of the dizlocations to which the series lave Leen
subject since its formation, -

ot M




The Murree coal i3 Ih,:.vm s oagond  specimen of it Mi*'ﬂ,';:ml in the
* Yaboratery of the Geolk ogical Survey “of Tndia gave 36 per cent. of vola-
tile matter; in- all l’e* \.],L(‘:ll'lﬂlu the wudv fibre is xecoguizalle, I
Lave esamined 18 localities, widely scollered through a consid pr\ble
range of kills, and they all 1-: esent the same features,

'!'ha» eon) in gach consists of the stems and roots of trees itabedded
in the thiek beds of =oft ¢ L;nd-swm, of the lower Siwalik formaticulox
the middle lertiary pern od of geolesists, When the stern has been
crushied, the whele 2 to & uu‘hw* thick is lwnm in other eases, the
cora i3 mostly sil hmfn—d (petrifiad) wood, the bari al me Leing pure imu:tm
1 did not see any place whers La‘! a rae und of the sabitance cou‘d be

e}.m.).':(.e‘] ‘
Tt is wlt'l‘nly not di wwwuh ﬂmt .\t some place in the group, a
sufficient aceemulation of .,u:-hl anteriais maay have been formed 1o make
it worth werking but to exdeust this pessibility would be the work of
FEAIS the spacimens are not confined ta any definite positicn in the
forrnation, but scattered throngh a great the Tckness of strata, so that it
“would be almesd a Llind ; e:xr(L ll.u,w 1 the whole.  For such a scavch
no rocthod coubl be so good as that 01‘. offaring a high rewaxd smcuy
the inhobizants, whese d,uly occupations make Thern [ Jainted with
evary l" ttion of the gronnd, [u) the dise very of a uvrlm que entity ¢f.
conl. As fcr boring or trenching b would sin iply be fremring expense
o the strength of the Larest powibility.  Forthisar baslone we mxgkt
1 thiuk, rest npen the 14%’"»:1’*1’&1 y affordad by the uniformly urprmvmc«v
character of so many 3y dely <hstrx|jlxtpu lwahtlea, bt *ﬁ‘t judgment is
Jnucheo afirmed by the cxfemn e axperience of thesa same rocks through.
“out the length of British Himal wyas, where attention has been turned to
e pumt‘ and with the same resuth, [ c.me u?':lC-\'«' Tﬂa[l}.'-p]u.-(:ﬁ.: in the
wewer Stwalik - rocks, between the Suatlyj and .N epal, whare prev::lsc-ly
AR t::st‘, of lignitecan ke seen,

n

ﬁ

&1 :
T now ceme to the Kotles eeal, otain Balb: ).gzs' i n=! 1h 'uj seme
trouble in finding the locaditics mentioned in Mr. Calvert's report, owing

to an LS "(mnmb e miztake ade by that gentleraan in bis sket sl m ap
i and Mohara is placed on

avine of the THills vmh Prond
the west. instead of ore the east of the Poonch, the roaln yiver ﬁomn
past Kotlee Anwcl.lb Dundeia, however, we had no_difficulty in
recognizing the raain features expressed in‘the drawings. Tn examining
this ease, iwmb as far as pessible, to aceept Wy Calvert’s data s there

in which the

ara some fow spots:
not discover on thm nn»uml 1
. The rocks in Hx»ﬁ oSS mhlmb‘ v |:..m»{.y of Trandely are thin earben.’
aceows shales and. grits, with e rthy forrnginous” lnwestones ;- among
them is “the bed or seam . of coal or m’[‘n"wnc varying in thiciness
" from one inck to nearly two feet, w hr\.mn ¢ in chambers or bunches,
mere than ina eonbinuous even soam.” This is Mr. Calvert’s Jdeserip-
tion of the spot he selected, fror which to talke :his ’»ampk»ar, and it
may serve as o favoré wble type, of all that is setually visible. Now,: as
1 remarked above, our: & prisei knowledge or direct obsery ation (.J)M
of actually seeing good heds of conl) ean he but verv vague; the rock

euumt.nfmimum duubt guch as are fre quently ass eiated mth eonl, out

pat' this hardly affects the gensral question,

t

tpmarked on his plan as anthracite, and whxm 1 eoul d ‘

¢

i3 ‘}

it were contr ary to 'l“\,\”)‘ tience Lo estahlish a general ruje to A*'m*“
effsct, There is s kind of #ECESERTY COTmec fon hetween ths phe u‘y‘. nen
and numerous instances ave recovded pf sueh r; :cl‘s hunw (“"L!’;] L:MV
earbonaes ﬂu: 25 i this case, \mthﬁut, proving of a v value Uu-»
Ehess faety alone, therefore, T am convinesd Aﬂmt no gpulm t o 111
confrra Me ..ahe:rt 5 cone lw ion*“ that .Mm-d er explor ation mush ws,ubl't"
i the didtovery of good beds of coal” Amenz vrkrown rocks ti)o:«;
facts would cm’buuly sugaest a further (,i"]')‘()m,t,]un of the s . t‘.:-:" f](,
svithout zuch a -@nﬂlx rezulring in some thing more pu»mve I ii;',ui'i‘
conzider an X mmm~ oper ihum a3y Ismrm-,(-r} })y Mr. Calvert toLll* 3 '1;1
;pwazmx ited eXY «Andxtu“ of meney Bat it may hu.ﬂ at, [r. Calvert
{’;1’]?( i 3 "i"”“‘i’n JP“ 1‘1 Atglt‘ dadirecd ld-m('-* whig }1% as I said, of
1partance.  He ‘puL.A of the rml vocks hetween Koileo and
Dundeia as “naw ved sand-zto: n.,’ and of the rocks ‘ hi h :
ot e fue-homn, TOC in which the: coak
poew sarbenitercus steta” and mouptain Frae-stene.  1f this be
e qf:.ff:l;r‘q,, Ilc,m”mm' say tnaL »]Lla facts are muwnm_t, and his
e NSO w2 overy strata he deseribes are thic Iy strewn
with fossils edaracteristie af' the "’mlwﬂf(m~ foruiading, which s of the
lower tey tiary period, and do not belong o a Paloazoic or Mesozoie
group, s he asanmes ; but even if Hw 8¢ 10cks were of the u:mtbvu}»qnlx\
I *‘l‘mfl it were very rmh, at suehoa distance from ang nlwunwi
measures of thot age, to speculate voon el « 1'1 Tng c’-l’ ‘I"l ) "i:i
of fact indirect Ml«loxw i3 entirely on tha ot REN (_!-m-“-.‘ LI:])qclt
compaziscy of Lhese rocks, with the deseriptions aive 0 u; Dr. T 1 “11/1);;;:
report on the Salt Bange (pulblished in Vol, 22 Fox 1653 of {he J;c:u 1'1?3.1’
A S, Bey sal) 1 have no doubt that thess conl measures are the su‘fm
as wh.xt is there (p. 340) described as « ligrite or $alt Range ("m’ " I
g% no indications to nul«.‘ me kink th'- measure hald been morn
favoral ly developed here than there; the resen wiwace is borne b
even in some roinute particulars, D; Flernming's acccunt is mr“:
urm’m stantisl; sufliciently so, 1 should {hink, ¢o =ettle the f’:'IP! al
fquestion of value, Turnu hout adength of 130 miles the (:'mmhv-;u
are wifornd, oune or two irregular discontinnons seams of (,;'!I!‘il\l
C"‘rhon‘ eons alum shales.  He gives somae jnstaness of attem t t
work' it, and his report would be a mest useful 2id o sny -ong flll(] -1;:

taking farther experiments,  What was at Grst but a want of Fositiva

evi dﬁ'um’ in {d,vm of useful beds of coal at Dondels, thus becornes a
case of ‘dacided probebilify against i, On every point the comparizon
13 equally against any oqm,rwub.l Dandela, Fven 1i“~°ithuli
were of established value, the genlogizal conditions at Dundela iu
as would wake the extraction of lt very 1'nm;x(,111] : th(m‘ res lm ara

aly : tha g 3
saly brought to the surface there slorg avery n: A0 line of clavation ;

18 . o u
hes lxluf{u Strata are € crushed up . at the yon of any indvidual bed
E;-un not be depended on for ten vauds at atime.  Ceograplically,
'“f: e is mere inacceseible than aay part of the Balt Ravye, and it 1s,
moreaver, in independent territory.

L respect of' gempasition, it is not Uuprobavle that in this place,
it may have atiained a higher degree of carbanization than in the .-nu

Range, but meck ”""'HJ’ it seems to have suffered propectionably 5 1t iy

in dl Very f:-q.vr’n i ary state. i }:l’yg ret del .‘L‘J‘rd my repert until 1
bw drom m’nt“m w Reorliee, wiake a proper amlysis of the coul,
ut [have forsan kd Lwo speciraens to Calewtta for thiv purpese,
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to be kad ; e chief dithenlty will he to free the ecal from: the ..}1,.19
with which it i¢ assosia ted, and into - whigh it gradaates ; il the price is
Yow, no trouble will be taken to effert Us}* mnd the first, © l ject
120 might thus be {rustrated. '

Before any experiment 1t regular rining is undert ,.u.c'n, chould
“suech heresfter prove advizable, 1t wers mosh desitable in the first
inadance to have a detailed g qu::u:)i exnmination. and wap zuade of
the entire. area.  This would 1 requixe zome considerable time; and I
da not think that the Geolagionl Survey of India is prepared to andar-
take it during tm~ SO Hu, ihbe
“roent of entrusting such ay expariment toa man whiss only qual:
cation roay be a fumilisvity with the use of the pick, or esperiente in
the trade of shaft sinking. T lhave 2 often in India seen rmeisfakes

of this kind reade that I (th it my dut ¥, a8 a sebvant of (lovernment,

to give a caution when I have an opportunity.

In the ﬂuermmgf re p< rt, 1 have throughoat eadeavored to n:;a,.kfe
my facts and reasong intelligible to those nos familiar with such &
jects, belisving that this Wiag expacted from me ; it would hava beea
easy Lo express my opinion in as many hes ss [ have taken pages.

Having no W, In 4 Inaaner, mnm,olwtn:«'l the several diract cormmis-
gions on whieh ¥ was deputed to the “Funjab, T retarn 1o the werk I vas
previously engaged i

Feoa € A Qroxany, Esq., Lesictant in charvye Goological Swrvey Optin, fo the,

PR ,-gﬂnrc.‘ypu !o the Goverwment of Tadis Pullic- N'»M.r e pa,r‘mam‘-«

Moo 362, lated i“’:’r December 1865, : i )

1o the absence from Coalentin of the Superintendent of the
Clad 1(nquﬂ Svey, Toam instructed to forward t0 sm t..m @mmm&éf
roeraorandnig fof  the analvsis of two addition: i eoal
peceived from 1L B Medlicdtt, Faq, The gen :
coal is that of a hard anthraci T

Anelysis of tog s-yecsi;sw & o;‘ t')cm‘ Mm Kk ea, Prajob.

poh No. L . . T\m. 2
s Crbon o 803 1‘5’1'(41' ( iy :»dl"bﬂﬂ e S0 per cent,
Volatile malzer: 40y “Valatile - Com ;fx‘ T
A;a‘ Ceae ﬁ r l! : ,, ‘i" A .A.okl B : "':’l 4 S
RS RN E _“.'....,;k...._; , ‘
APM DIX V. |
J.hmomr,mrum tm lhe resulls of a mrs'z*rzf examixation m the &als Raw gey

Cands parts of the «,,19‘,'“'0“3 of Bunnoo and Kokad, with a speciad viemw
o the wineral. resolress n}‘ those districts, By T, Orouay, Esq.,
»Snfj:a'rm “7"c'n|’ v‘rcowy i A',"W»i"t‘f'il q} .l'u.!aa, daled 304k ‘Lzr'zé 1864,

M anfm. ‘then . Txm-mwo Engipeer in charge of the salt mives
f.';anu ui ’ soﬂ.a in ths d,l{-v}\:xnm::, .mvr'rd ('i"lfl{hulhcdtx‘.i!l- Lringing

i -
i

of the

1 xwvnactmll' to watn thé € ‘sro‘“e“ n-

Salt. Rdnrm where His Honor thea was in camp; J.ncl I had thep

"AJ: th« commem*evant of the pres mt year (155«’» 1«) I rerdived: frem

~~
—
L
s
N

Lo my notice some interosting facts vegarding the present slale of these
mives, and also cornestly divecting my attention ta the fact that coal
had been found in that portion of the Sait-Range ia which he was
more immediately engaged at many points, aud in considerable quantity,
Mr, Login expre: sed an eager desire that the whole area should be care ﬁ*’w
exzmined. In reply [ was happy to furnish Mr. Liogin with the results
of analyses of the’ spf-mmen s hie hiad forwarded, and with my own epinion
a3 to the value of this fuell 1 a!,n stated to him that cnmr‘gs‘mbrt\. had
Leen nearly wmpktod to epable the Goevlegical Surver oy take up tle

cexamination of mc Bali-Range in detail during the cold sea o of

3186483, before which time I hoped that the maps of that portion of
the country which bad now been for some years in the hands of the
engraver in England would be completed. T had lotig been anxicns to
take up the dl.,tnct frouy & convietion thab it wonld not only prove
of ‘great interess {and possibly alse of great eccnomic value), but also
thar it would prove tie key. to tha shuctme of many pur of North-
Western India, where there did not exist the sawe facilities {or -
ravelling the relations of the foeks,  But as no maps were avsilable,
on whicht to record the ehsery aufms of the geclozist, T thaught it wiser
to defer this work for a time uztil it cculd be properly dore.  Aud it
did not appear to ras that there was anything in the facts mentioned
by Mr. me, which was L-.I:‘m.r so povel or su important as Lo call for a
hasty visit,
Subsequently, while engaged in the geolegical examinatic
portien of Bvl zr, in the mr‘y part of ﬁrl‘rru&ry, I was dest

u of a

by His

“Kicellency the Uovernor Genersl to comply with the earnest reguest

of the Hon'ble the Licuterant. Gavernor of the Punjab that these
ds might be examined and reported on'at cuce.

Delaying enly the fow hours necessary to break up my carip, and
to procire the necassary waps, dre., I procesded at once to Lo
I found theve that, by the kindrness of the Lieutenant Governor, exe
leut arrangements had Leen mads for my getting on at once toth

of Clolouel Maclagan’s wo*np;.n for this part of the raute, T joined the
Lieuteraat Governor a¢ Bughanwalla ca the st March, ard for some
timz I had thaadvantage of 1 wmoving about with hi mmup, Subzequenty

1 separated, and proceeded s F-amly along the entire Salt-Rauge to the

westward, visiting every known InrfahLJ where coal, or any tinmr like it,
had boen noticed. At hm't'naﬂll I crozsed the Iudun, and pushed on
to the west scme distance into the Bunpoo district, to visit sormes places
where coal had besn reported at the foot of the Chicholi and Towa aghur
Hills. Thence turning back, 1 marched through the Chichak Pa,.», and
right across the Exo!: s distriet to Peshawur, makirg such detours ag
weré x;a&,ss:uy Lere :md there. i -

To the several Distrist Officers I am very g:r"nt v indabted for their
active and taost friendly aid, as well as {or their m[m d and hearty
personal kindness.  Flis Il:mu the Lieutenant Goversor had bean guod
enough to commuments my arvival Lo ixem and without their asslst-

ance, Iishould kave been wuuble 1o accomplish the task I kad

vndertsken,



-

(128 9

(W)

Arriving thus late in the year, it was at orce clear that ne detatled
geclegieal esarnation of the Range wag practicable within the remain-
Ger of the wor king season. ‘I therefore determined to contine muysed
to a careful examnination only of those spois where coal had beon seen,
Fror the fact too, that the Natives had all been siimulated to a carefal
search for any such locality, T knew that thers was very little likelihood
of oy hndn‘O‘ auy place ‘which tAm] had not alrcady L nown of, and if
T had devoted the necessary time to gch detail in any one place, it
would have been impossible to have visited many of the other Lu‘al ties
bzfore the hot weather had driven me from the field.

- Premising thus i'ar,‘.[ shall not feel it necessary to enter liere into
any detailed discussion of geclogical peints ; many of which, aud of the
highest interest t and 1m},‘nmuue, have arisen during may vm* bt ‘shiall
confine myself to a simple detail of thc lﬂC‘ﬂlth‘:} 1 visited, and of tiw

fucls notieed at ench. -

This so-called Kalt- R'mf't" coal has - ho*\'nvor given rise to ’mw-h
aad very irrelevant di ~casswn, “aud it may Le desirable, therefore, to offer
a fesy general remarks before entering on wuy detail.

“Tt has in the first place been freely stated {hat the fict of the
oecurrence of this minersl fuel was discovered within tlxr- Jast few
vienths, or if this were nob alto-*e her & new discovery, that new locali-
ties where the coal coewrrad under far more favorable - m‘n] Licns  than
Lad bezn noticed elsewhere, had recently been brought to hight.  This
iz alzogether a mm:d\.,. Tha so-called coals or v*mtus of the Salt-
Ivm'm were noticed in some detail (besides casnal Liotices by others), so
long since as 1843, by Dr. W, Jameson, now Sups arintendent of the

Botanical Gardens at Szharuupore®  Thiz was many years befoie the.

country had passed under British rule. More, recently D Fleming,
in his earfier sketeh of the Salt-Range, its goal and other miner ﬂ:,
putlished in the Journal of the Asiatic Society of Ler"“\l ‘-u" Navern-
Ler 1848, and in Lis mere detailed report in 1855 F m:tx'-ed this ligpite
atJength, and gave a list of many localities where it bad been esaw

sither lw Limself ox by kis abie colle w es, Mr.: W, Fardon and Me, W

i

Hiﬂu\".,u Mr. .i'h«.zolmlu lumn( h sul )>L op 1.41]{1” (1'3.) l) noticad these
‘dem sitgof coaly oo : .

Ree: .Myi 10 Naltives of the ixill =:irl< e l,u.wu ) :nn"mecl o giva

muove careful’ search fer such beds, aud have been sumwls lf:«il by the

pre v'phct of rewardy to bring te. uutl«.-ﬁ tire occurrence of- auy such conl
vh(r('"*er ﬂ*ev } wln see it And incon ,Lqu?nm» of this, a few lecali-

o, chiefly iy owt.oi-the- way, and difieutly neceszible, phm Lave: Feew
made known whwh had not praw:usly ‘m en n ntlced Sl T

* Joarpal Asiatic Sodiei‘y, Eengal, 1843 .p 1‘S'5

: + Journal }\simt‘m ‘h«iv!y
Digh eredd o D Flawing and Eis oo lvaguus‘ -The mutp, compiled from original survey by

ned .

e

gul, 1853, p. 250, %e. . This valuable report reilocts v"é“y

Mr, Pardon, i3 2a e’wvilcnt guide, slthough too small to adwit of such detail, 1am ob .uwd .

to differ from Dr. Fleming o3 sore, lx.,pmtauf {f‘:clcr:'w*»l ymuts, but o far as the coul is
concerned hia remarks exe: oxcellent! Anﬁ l have geriv ccl at yery :mc-l..r concivusiony after
exnminstionof these (me s TS I .

1 Journal Asiatic Society, Ben'hd 18.;4, p 651, & G

.

. where an active and zealous

‘ , ( 129 )

Without a sinzle exseption I may -state t Tat thmn locali are
not of the s";i‘rhlcsb value 08 2OLICES u! fuel. And all th plase

wh e T ‘('o al’ is now known 4o exist, a ud where there appears 1o Lo the
lesist chance of such feoal’ being obtained in aay quandty, have been
lmown for the lastten years, if not moré, 14 s, th ~wfnm:, a mis ‘npliu

caticn of terms to ~nml of any recant disooveries either by mysell

or ¢thers,

The inereased attention recently directed lo thes deposits  wa
simply oue of those cases of every-day cceurrence s gountry,
. cfficer comdag aswly to the districs aad
unaccuainred 3 with what had previously been done, zzeing thesa deposits,
mest propexly and most nz turally brought them at onse to the nntu_ a
of nthe», ard thus attracted attentwa tn the mam;e:r. Similor resulis
must aivays hbe ‘*'l'., case with regard to suel H‘i*ll‘f"l.l wealth so
long as the country has not been carsfuliy examinad and raspped
,.,r..duglcahy s and it most strongly and forcibly illustrates the necessity
for such carefal exarninabion aad record ot the earliest possible date.

Such roaps and redords would at least bave the high lus of
}nnv{,utmv any waste of mcoey and time witheat mh sut cone
sideration.  The present iz not by any mcans tha ooly case T
conid refer to. Tu renlity, in a country of the vast extent of aren
which India presents, and rvegarding the siructure an:l mineral re-
sources of which so ‘mk has been hitharto known, the value of such

h'C(»h;'u al informaticn willy in b, faxr the majorisy of , be the
. quasi-negative one of preventing use.ess exnenditare in misgrided
directions (and this it has dene m many iw y'ni.m*t $), ratber than

cacovraging exerticn in the few instances where such s likely to be
prepe rly rewardad, ‘

Thera have then in the Salt-Ranga no new di isover 103 of coal
worth anything within the last <e

W )'(E:Z;I'S. -

Muel: hLas zulscv been written and and "'L argrarasnt bas
been expended, in discussing the supposed m;!'r‘le'm‘ etween iy mt's atd
coal; and rauch that is erroncous in principle, and exroneous in fact, has
baen urged on either side.  In a practical enquiry of this mnd I H ink
such atte'np‘s at minute dtntlmtmn‘ in a mineral 80 varted and so vary-
iny in character as coals and lignites ave, and whish pass by iraporcep-
1ibe gradations one mta the other, u)Lml out of place, aud withou®
any wseful result.  Provided o zood useful mineral fuel be oblained, i
matters little practically w sether the streak left Wy seratching tais
prindral with a koifs be brown or be ‘black, The primary quastion is
not whether the fuel be equal in qaelity to other fuels, or swhesher it

- contain & higher or lower percentuge of ash, or simply “whether it Le

better or wworse than other fuels. Thaese qno:txou s of comparative or
relative value are all of unquestionable importance, Lut tha fivst ard
rain point to bz established is, whether it be a fact that the fuel exist
or nuh, and in whas quantity, Acd this fact in ne way whatever
depends npon the mineralogical question of whether the el be a lignie
or a coul, whether it b2 of textlary or secondary or other t;r.o‘n" cal
age, : :
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Much of the p;m; ogieal reasoning which has boen put {orward has
been based upon the state cf g,wlxmcal information of quarter of a
century ‘I('L",,u‘)d in scwme coses, even ot an imperfect xr‘ ception of
{hit, 3 long since ﬁ‘\'plndvd idea that useful miseral fusl conid only
be obtained from rocks 1)(:h(*nﬂw g to onz fixed geslogical Losizon has
been boldly appealed fc«. and wost confident asserlions aave been mx‘:«.d
npan th

neariy on this geological herizon—hepes which half an hour’s in-

spection. of “the rocks en tne gzuund \vnuhl have ghown 1o Le utterly
failacions, ‘

The preduction of c*ol, or nﬂ:,ew mimﬂx"l‘ fuel of the genexal
character of coal varying siightly in composition, is simply the result of
certain physical conditions :;,u:',n,;; on -aceumuloted rassses o vegetabio
matter, and pr oducing certsin ehemical changes and decompasitions in
that vegetabl rmtfu‘. Aud thare is not the slightest growad for sup-
posing that thmu conditions mzy not have oxzs*n:d, and have nos existed
ia diffarent pl: at very different periods (geological). Xa truth, w2
know that this has been the csse, and the facts awertained regarding
the geclegical history of one country cannot be adraitted ;'lpplh-ml le
0 the succession of uenxs in" anotler axﬂ perhaps. distont ad. Each
mist ke w n::wc‘ cut for itself.

1t may be perfectly true thai all the useml deposits of cczl in
Northesa .b..\ wops belong to one lnng‘-mnhnu 4 Lub cornected period in
geclogical histovy. This facs has, for that portion of the earth’s

1

b

surface, besn established by such careful and wids-spread indvction

that it may be admitted as a law for that area. But it would be
erroveons b0 a degres to atteraps to =pply the sams law to othar
“uountries without the sime careful juvestgazion"ef facts previeusly.
And very probally the result of  this mve%(,i' ation would be to show
i) xunpwhmw)hty of the law. A single iastance may suflice to ghew
fm~.. It the reasomivg I have ';huu- o were adwitted, it would lead
o the conclusion the X no workable or uzeful coal had yet been found
in India: a conclusion 15 whick 1 faacy the.wenlthy o aal” preprietors in
. Ranecgunge and other dstrices would ywu a very eurh reply.  Yet
i telerably certain, that these deposita do nat be long exacly 1:) the
same geologieal period or hoxizon as do he English conl tacasr
1 19‘(*1’[ therefore, altogether the reasonings which hay boen S0
cargarly put forward as geological, that if this fuel ,in the .o.xlt lum'm
ba of the geelogical age, to which it has been roferzed (and T beli

(2

cerrecily mterred), it must 2herefore be useless ; or if not \:.::-le:;s, mat &L
st ceeur in such small and meg,ul;u ly deve lopfvd quaatities 1hib it
will be unprofitable to work, Sueh veasonings are,not based o any
sound Be ological  co nsuie:ui,loh;., and repres PDL a state of geclogical
caquiry from w hmh the selencs. hu long since emerged.  Cranting thab
these beds ia the Sal t,-fw.no(, are of tertiary age (geelogically speaking],
this ac., taken- zlone, gives no good ground for suppesing that the

“coal” should be bad in itself, should be limited in quanticy, or should
b drregular in its denmpment. Ard yet it may be cuite trus that
sucll' is *u‘rea,hty the caze,  Still we have nob yet .1»""un..uL1th saflicient
focty to base vpor them a law of induction that it will 1 be 5

¥

Eiven the most delusive hopes have been held out to induce
further search for coal ia these districts among rocks which occurred

, th.m very comyplex conclusion of a sim

TWe have not veb sufficient knewlec dge in f.lwt Ah of the peculicrities
of Indian X'(LLq(/(IhdﬂL[}- nor has our infermation o thes pgmfs
been sufficientiy sift zJJ s arranged h enpkle us to draw {ro: n;ln faop
facts which we have been accumul\ =d conclusio ons fllL\.L\ni” Ly L{x.,t
they will be applica Lh, with any cortdinty to ditlersst 2| azis of <hs
country. An excellent irstance of this mm‘ln he found in this very
eoal of the Salt-Raoge. It o 1"1(\uwtv<\l’y L)(;..()Vv“ to th:x e \}.dt. -
raulitie pexiod of peologists, and én‘this range, it atso mmm \,.e(.g]y {un:;‘zw
only en one fived and well-defined horizon in that great pe n(‘ A Hxe
araination has recently proved that the so- called coal ot “_.r vaal in
S::in-ile:, occurs ab the same })um,(u, zEnJ _ 12 .;.u:(‘;mp _ER by m;.:u,@

altogethier siratlar ia- chazacter. It is 1o fact probable that au an-
terrupted, but, cn the whole, a L‘OIl"lllllG\‘..‘i and antual connexton wxl%
hereafter be pxnved to exist between the 1ocks in the Sale-R '\;154 anad
those extending through Scinde to the sea near Kurrachee. Acd
when this is the cass, it is pert fectly mem bl to reascn from 11“1‘3
characzer of the depesits in one place to ibs l»thLb]\. «!1,3& stan 1o
ancihers  But there are in India other Yoazlitios wher “(‘(»’l § 00T, 5';,_{
the same general pmwl ceclogically, and yet very widely separated in
time of pxo«luumn as well as in space. “This rummulitic series i uf
vest thickaess, it may he divided into av least shree well marked g
all charac od by cistinet forms (,»f'li:‘:z,‘mpl
Ialm" o: tl s in ics formaticn,  Some of thase Lot 1 nu.-\:r_,,
@5 i tlm Salt-Raunge, ot the ve: :], Lase of _?:I:n; areat se 1«3&: others at the
very top (f not of & meve recent datey.  They ave zecompa ated by ol
depesiza of a totally diffareut charseter, an: 3| bave altoget »Lszr“e« 0 e
cumulabed under tofally different conditions. To Lase, therofore, any
reasoting regarding these beds on the singla fact ( fevon it this were

“
3 . b s
pstatlished bavond & dnul\t) that they belen gad lo the swme ge

epoch would be fallacions, ~ Aund, watil these varintions are kuowr 1o
some greater dev.a,u than wow, 1t will be tput 2 unsafe (o reason frora the
<mr'l* fact of colncidznce or supposed coineidonce in geological ags te

ity in the rasulrm'v ceposirs,

=

B

Hyary such casz of the ocourrence of beds of minew 2 fuel,
in 2 ntw ccuntry and widely & narated im n ottier localiti
gealogical imtfn‘,' of which is kuncwa, mugh be d'*tﬂ':mlzned frorn an
tnvestgation of the focts of that cose itzell and not from any genersl
reasoning supposed to be applicable m it Yy 1_ Gy -,onz; who Lave never
S )»:1("(» ) ‘

T H nle it right 1o put forward these’ views clearly, becanse 1 haee
n very positive sieternonts Lo Lhe uppn«\,xtv cflect ser forthin & very
auathoritative way, vlich statements ied to e based upon geolegi-
enl reasomings of fuets. 1 ean only express my own en tire diszent from
such, and ray helief that 1l!e Liove arisen from o mwistaken conceprion of

the facts, and an 1npem Ut, and unsatizfactery indoction fmm i
facts,

!

o . . 3 ‘ )
; Tt was wich such views that 1 did not admit that the previses -
vestigations inte the geology of the Salt- Ra, ¢ had boen sufficiontly

tuiled to determine whether such fuel cov 1d e worked wi h profit or

» The ceal” found in small quaniity rear Flr*a Ciharee Fhan and in z2ucg ofhac ;h\.s
Traze-lndas tends to show this cominuity of dopo '
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not, altheagh ‘i auite adznitted thot the szemow al wre of this had  baea
SPpRroxXims “(1 tmum«\] S ] .

) Fghail im‘.“ Eriedy )30&.{3, b1 succasaion, the several Toealitios T visited -
and I shall taks thesa in the ovder i which they would be met in pro-
ceeding from the castern end of tha Rarge vear Jelalpocr an the Hn-,lum.

to Rl al..,._h. o tha Tedws, I sholl eonfines vaysclf Lo the very shortes
zrzmc{nt af the faets in ‘;,‘22"}3 ~ense, aud offer ¢ auy geneeel nm.ulw “tnn
vaards, Lo o SR : = :

1 'D,J‘ HANW, l]VLA."‘“"‘B"'ud)l‘y‘““ 8 a .111"1;,9 'about. s~3,~"."<m‘i:e,m

snifes from Piod Dadun K ban, and about eight miies frem Jeluipoor. Tt
s situated close under the southern .5(~mpuf the Salt-Range, on the hanks
of o m(\ll strems. of fresh waber, which here issues from a ‘gerge in the
hills, . Passing up'this gerge énd over o suceession of red sq ieds tones snd
of tinostazes for ahont two miles and 'x, hali, the watcrsh is reached,
and the ;* hma} thew descends towards the northe={thits watershed hore

1o the sonth of the highes " part’ of the' rm!"‘) the dmlnzge
earried oub: t’muﬂh adeep and rarrow gorgs wiich euls
i the massive heds of the lioescons {mm mul Jx") 'md thepn winds
throngle the de atped masies of the madstones,
Tha ecal i éw, HIN the gorge ab a di istanee of wucet three wil
from Bogharevalla v (0 the northecost. snt ohe voad to it s
| BeLs MUMDTHIN Py b, ‘{M@ml!ﬂ“ fortthe gre part.of the way alogy the
16 0f the f«‘:nfdft SEreAms, vkmh were’ for the most part ary when 1
: s the I
hetter road 1d be fannd srom the coal’ e.itaicethwerds » 30 88 Fo Toac
_Uf(t 1&4 Vi

~the Faeb ar by the valley of the Emmm {or Phncm 1) '\HN«L!\.~

— 7 The eoal it;
i hl‘ ]:.’ d\l"’]':' (()»
Cheen ent bac

1 and n asseciated hads all dip here L)‘t e north at o
b and s the gorge L hrou gh whicl-the dizinage prses has
ks, jus >t at {his 1“)1_131_, g 1he line nfkt‘u* centrs uf a sharp

- eorve or bend o the stratas To the west of jﬂw; sine the limestono s n'{
jgmu gaal dip at 58° to the' )“mwws:, » slrilee being as noarly

,.,.
o)
,?.
'.

:fnﬁ‘.-wet.*:; whm b0 the ! east H.uz reran beds strikoe s o tha

west-north -wess and dipeut €63° to the mfmh. With the excepticn of
this very marked Lend, the ',».um hold stesiily enougn to the cast of the
Tittle wm,uu wirse for hali a mila nu(nim the outerop belng-only brcken
inte by, the exceasive denudation o, wh*m all tha rocks have besn sub.
yld o To the woitalso the ¢ cond Lolds oa with eontiderable tu-aumem,
~dnd rady b traces winding in aud sub of eve ry guily snd nnmo on tl,w
h.ll nle o: 3.!;9“13 a mile w] i m]f ELC‘Q it iés mzt

oy

T r“emxhr als

A ’ R4 1‘4\1

pll think, thicker than
2 of coaly matter havinyg gielded
yesslon, and. b(‘m squagtred. ini the

(leesa ywidn.r and legs o
eury ed,  Tho o"’l Izmeatom
."111 l-) tﬂ ‘\0 t«“"‘”
is Q‘(mmpa rec with the ehormouE
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apwl de of betp gy raneh impr ()'.'M rd possibly ‘),ﬁ

>:. httle mtc,( cmlrve f‘ue "hed r‘ Cesal iz ¥ "m 5

e ranee el having been. muth -
(‘ILL{‘T.

aks ‘s‘,”?,f.»i“’c.l‘(‘i alonr' thu Renge, Ltbw :

the mwiddle or noar the raiddle of the ¢ coal’ 2 small L ayer of sha

ihe limes stens alza, snd Levieen it a ad e red sandstones of the Tawer
recks, there 1§ not Lw- wore thin o thicknes: of some 20 ! aet of beds
in all,

C Fae feoal” i greatly jnir;te«l and erackad, crd produces, therofore, o
large ,ur"’un" of amall coal in cat ting.* When exposed alsa to the
atposphers tuself, the lar ger blacks wlhich are taken cut rag pidly disintes
grate ¢ aud fall to pleces.  Crystals and fakes of gypsuin are commaon en
the fissures of the ‘ma? and iron-pyrites is abundant. The decor-
peaition of this on exposure g gives vise to a spar atanaeas ignition of the
feonly) and mush care musf Tho taken i€ this coal {or indzed any of the

falt -hn B crmU Le \;vor wed to L.e««p the gaileries quite clear of dust
an\{ smail-coal.  The heap of dust and o i thraern oub of the smaall
vpomms which had been made here Lad tuken fire spme days belove ¥
visited the place,

Good tndsses of bright 7 coal) hu‘,‘. ever, can be oltained from this
plaze,

The high « Hp i?) 1) will render it neseszary to work this coal in
SHCOeESIY S rmlu,rm:, cie’ over the other. 'l G whole of the coal con
readily be exh acted, and the walls suffered o excep  gradually together
afterwards.

The Web &

v

), the wnsolid natara of the co al, the tendevey 4 f
}'g;ni"i By snd the irregular admixtore of earthy ]utdi @3, are nH serius
drawbacks to the protisable werking of s bied sof “eoal or lignite,
There i, navey hndess; % ku]m:)l te amunt of goold waenid fus 1§ hare,

The inaccessibility of the locality is of cowrse o question boating
rather on the ecst of transport, which will te naticed faxher on

2 Krunae—Towards the westzre side of the wide andopon
which occurs above the Keura gorge, and not for from ﬂxsz main
of the pumrmaalicic lmestone walch forras the outer =dge of this hosin
:). bad of cenl has been epened into by driving a amall h suding indo

© The eoal here is very poor, full of iren.pyrites and with Jayers and
mww] ar imoosges of olay ioterbaddad. - 1t is altogethex )::ﬁy 9 oot
11 inches thick, and both roof an }anz are bad. It rests npon
Blueish clay or shole with septaria-lize concretions,  This bed isseen
in a fallen mnzs of the recks, a large mass of lwestone aud associsted
beds baviug shipped (‘0 wh along thu softer beds below, Thereisno pros-
pect here oﬁ' ANy coal Leing ey md with any ,,dvanta;*e. Theore 3{ 1;;
W dl‘ 1

——r

snpears ta be continuous and tolerably regular; and which
bisd, of £ coal’ into two. '

8 Pipon Prap~eTn the lands of the sila o of Pid, and nat o
{rom o huagalow evected thers by He. Pavdon, some ‘conl’ has been
apeued into lt is seen on the steep slopiug zide of the il Ixr*i,ur H 2
south, tha bed mmnn-‘f to the notitl er into tl o kil at 60° to 647 (2
l‘; The oatzr edge of the bed of coal has slipped down s w.zrly 50

3 Lo produce a smaller or flatter dip than this {about £07 for the frss
fww foot., Above the coal sre semis 15 inches of grey shale, and it
TOsts up o a darker eolored blackish shaly, ia which are strings of

ceonl,  Thase are mers abvmdd(‘.t in partz of the ‘wl, and tliey show &

t"n(knry to form o second bed of cozk The coal itscll is about three



¢y

feot .hzd\, Lot has namerous la y ra and small patehes of shale miced
with it.  LThe coal, when pure, 13 good bzwhf fusl, like  the athers a
good deal broken up by nuwerons oracks sud joints, and rapidly falls

. down into smsll % \‘;'mﬁms after r*xpmme to the air. - There is not mntﬂ
20 tauch pyrites here as in other ploces,

14:»ca,lit;' i in some res pvu.s { zvxn"ﬂw ; it is close o a grod rond
and casily scessaible, and probably a fair ATOOVL: fof finel ceutd be aad hers,

Hat it 11[ be expeasive 1o W rork, as s¢ L le cof the bed iz saposed, ang I
the whele of the “wanl extracted must ve ed to the lavel of the ant-

crop forsorye time at lesst, © Porssibly the Led mighr be traced wuond

the hill side toa lower lovel, but l‘hmu is n thick covering of debris in
,m?)sa places, which prevents this being dove without detailed ssarch.

4. Dtmnnorr.—wl"v sing across the wide plain spread uut on top of
the numrantitic Lmestone on which 1he village of Dundhe :}
and dr repping over the scarp of this limestone to the west
"‘upm of the luH side, in a deep gorge which forms cne of
slx‘u 1 ies, coal has bt“‘!l fonud ; aud 5 sma Hl exlent, ot’ t’k’m,
ad beer exeavated hora, This coal is scen Just on tL edge 0f a g
i.x Ak for slip) which has brought the mzmtm Hie lirpestone, .md 1(>
associated coals be lov, inte imvoediate contact with red and greenish
ey W arls of the sali series.  The junftion is cleaddy seen £

O 2206
900 fzet in thickucss: the coal has bosn brovght up 2 lun o the au}t for
@ fitd lﬁ flvw, 1ce, and is also soen Just beyoad it. ~ The bed “hare s aboug
two foah six )llfh(ks in '( hu,t\;m:n, cuvuc_i lnr grevish shales ar nﬂ restng

“on blackish i, i.(} Ve, no extent
rll' } is: 1i is on ly a nnmﬂ lm i s nf xn:' = .md :ugzx, and iz uz

rhings

EIRT E

A

}J 0 ]nm Ly' 2350 1n wLy in::u:c

5. Denpions--As mmli; er Jocality ahous a raile furt
wonl 1w e
portion the main soarp (,f' lh" lirnestone baving fallen, o Calipps = ouy
hnn abave L e roada searp ety ecotinwaus along the h’ I sidecabhout 2
ta the cnst, jn small underelisf el has been
aehare tL ha : it 1y by a Land of sandy shale.
" imn is scine (3"(‘« nt Tuel 515 Coth abive and belew 15 5, b
Sihey . are foo thin to be l:mhb Aive~from 15 1o 18 inches and from 10
to 12 juches.  The feoal’ beds alse ara sq aeazed out and die away i il
south, w hm, to tha-north they are suddenly eut 0‘1 The whole 1z
chviausly culy o fallen mass of no great extent. . )

, 6. Desviors.— Coal’ is again seen fuvther to the norih drd west
at the top of a lory drainage gorge which passes up from the salt vallo
below to the rasta scarp of the n u wumilicie limestoue, wheeethis conl i
visible, © 1t is of the:same general character, an.I of} 13 0 preater pw.w
prect of successtul exploration, . '

av novkh

(34 l;:-

8],

@

740 Nipa~Close. under ‘the. nllage v{ “‘hh, ceal is seen Jst

&y D

this vitlage: s placed. " The coal is poor in quality, . dips here 307 to 85
i the south-east. L g in precisely the same general pesidon in the
sertes a5 at all H o ofher Joe alities,  Abave it is grey shale flbom; 8 {aet
wle, sver which are hard ferraginous gritty shales, hmmédiataly above
ww..h s tlu, nmnmtm-~ Hmestone - f.th k ard muassive,  The coal

B

ATE, Been ( Ix* n]nw :
abiove, st ship fauly

has been carried, the bl

“on the con

o, dipping to the wass, dna smal) wderelif produced by a-

Ix the steep el of nummulitic Limestone, on the ton of which -
I p F

maore than 15 i"u“wr»' Lhick, amd belcw -t t"srx‘o cre abont & fest of
blackish shales with thin lavers of. flaky coal, urderasath which s s
5, yellowish brown eodearenvs sandstone (fossi liferc 03, :

8 Kurtil-—Ne ar thie

».snm}:ll‘ Ve
with siralar aceo :

2 i Taas
awost undes a thick oy
s here oecarred, and e the toft of
mais tha vJLx ge of Kurgli s placed, T the seuth of this tha 3 Z
and associzred beds ave sean in nnesion with the n::,l n nls haviag

- nepr, Tha ©eoal is wesless, as welbl oy lisaiced
slioped down gver shera, The “eoal ta weeless, as well 2s very limic
in estent ‘ : . :

4. Noonpoon.~—Nooy the nothern end of the "u.rd gorye 'nl ich
passes up from the plaing to I\mrvn»wr, end under the high ol of
l..h.x(.,\'.lll(? alonz tl r_usm]v vertical face of which the salepateol voud
: sh shales and assceiaved real ave sean. This
coal geems to be in very small quanticy in the shales, and the whole
seerns 10 offer Little ltn':).‘spact of any succsssful workicg,

=

10, Sowagnar.-—As ab other loealitias, tha weide scams are fonnd
under the numuplitic Emostone, sssociated with ch mn) ; :' clav or
shales, and 1 I(’TIU"HML s beds, This powmb is ‘iu 3toon the rxdrv af e
siip fanlt, whick has brought the limestone dewn ino conx ,ci, with e
red and purpte marly beds of the sale These latter are bLoro
nearly horzontal, qu {»mg onty slig htl, to the srest, while (Lo ﬁz;u::et:n.‘e.z::

brary dips 45° ta 507 to'the N, N »ar even MNLE ;) the
fauds Tine Iy hq g to the mmh awpstsouileenst, A very ].,‘,)gg 2 pineent’
of debrls hos fallen Lers,” and to o greal extont it conceals tha section.
Tae whola i is, however, grestly Lrebon up, and iz of ne t;‘.slﬁ)')f)t, beiny
only a portien of the rocks 8, far rerasved {rom its nataral pogition,
shade was foand
from Dehiwal
dito bewithin its Toundaries. It 1- perfectly nseloss as
a s § fuel, as 1t i: only a sweall mass included in a bmg. ol duebris
af 1l kinds, and aver if it afered prospect of vielding snyamount
fuel, this conld only h -"d,) a.JM ab the pisk of Bfs aqd limb, I is
o n‘,' a ety b i lengel froto en tach or two Lo ]
feat in thic

1L Denpwar.—~A Litte pateh of < eeal’ and coaly
in cvz of the M\vmr spare of the hills some 1". sl
villngs, bub

12, Koerra-—Under the Chamil Hill, vear its base. oonl occures.in
eirvumstances very similar to these we have described in other
This had been to a cortain extent workad, and an smount of the coal

Ied been u-mow-uf)r barring bricks I believe, It is said t}m,t tha
disturkad - h- of the countey in 1857 pub a stop to this work,  The
ceal is sean at the 1).3“;'3 of alarge oliff of the nowamlitie Hmestone,
which has '*‘wpo 1 dowa nearly to the base of the hill, and ix within a
fow feab to the v z5t, in zetua] contact with the rod mzul arnd sand-
) i ot the ._.,J.L gavies. The whele mass of lhmestone s cenl

- nncernsath isa good deal broken,  Tha loeality s convenient from its

Joxunity to the plains, but there is no prespect of ary coutinuons
wp; Iy.. ]n‘!vul 1 am dmm dd te think that »J.mc 4 *1?1 tae coal that




' :I;x:x(a:' heen heu,?y

rved, thig is
3 zmtur.:l [ mmun,
lu-)h A

i ,mﬂy 18
:Lml Enmt.u} inex

hm, uf (:}nl-v 1

: formea presty
va basin . below, srenrd
'ﬂm Yoealiby is very. intorests
. _-'*!um aud the as:
) in the ouly: ‘pm("' i thiy p'}r*
& & wlisoeiatad .-h...Ie:.;n & 2
be' interesting ,'h!il'f'f()(v
A,d 2, a8 dihmlllﬂ“ & good e of
Ao Lcn"ml to tl A*,eat% and:
“ ;;,ul.:r wad “gready - in m;), 27 o
tecling all minor litholo );.,x»*m m:t;.:lu It
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sy p i tha

ahont ore mile to thewest of the wil se of Arar, o the

Cof tha salt ser

0T 55 114
tha hizhest

Eul we ree

1 vor proseed farther ce tower in the
1 belo

trace of coal is the racks soen hore ats g =
i gaulerieally.

1t owil Lo seen that wo Lava bere very
ion of he eal inlo fwo beds ar rather

Frem the above
distivetly roasked the sepaz

‘gronps of beds, a sc ]xir:xt en which we slready notizal as _iM en ol
Treura, as raore distines at Pid) ‘n’l then wore =0 at Dhund i ate, Hers

hods with mm s of eond, MH fect i
s wnder thees sos eight or nice 2ot of sandy bads of varied
or, and then again bencuache another groay of \,lmu bods with dis-
s of eoal. Tt will also e seon hera thar the lower group of
.,inl«f 1 vicher in coal than (he wppor,

here 1 above a areup o she dy

So for, however, as any pract teal resalt can b looked for dhere i
sact of whoworkable eoal, What thers 1y, iz g
o oob 12 duehios i thick MM. J”)mx o

; ]y Hr (‘m a1k ne sof 200

here o PO

Ay use
1 4 ,J‘im, bt searas of § or o
ther o be regnlar, would n ever ha‘y, ¢

to 400 solidd havd rock arabte
alecady stated, oaly 1375 bt ot
ikere 1 ne workabla quantily of
1 Stnepe-waw —The pext locality pw cding westward, whers
eoal was was - up tin" Sungle or

cam,:gm awan. Toe peiition 1s
e

3 fi‘ l"l,‘é

whizh has here hae 1 v'xx t] m 1<‘h tha Lmerone and other vecks  and It
cloze to o sraall arglet called Ihiiali (frem the frecs
grow neat i), o

The Bignue bods ars szen ab the
tha strearn, L':'m'f ealy & small pateh we 1 roa la
the foot of tha hx;f,h scarp of limestone, Taere me two tins
the npper G inches the Lower vbout 10 1o 12 inches, with Pacld
clays hatween, {,m dip iz to south-east at 307 A broken
l*l:;\i«:lslz ferrnoineus shales covars the coall The whole iz, how
culy one mass of bmmn nebris, cliffs of wiich, without any
of m‘ly 130 feet in thickness, are szen above the liznue
beds are scen, not far -x‘:, in a little water-eourse up the s
taluz, Liere also much broken up.

~

There s here ne extent ¢ of these beds, sver it they held out any
}»rr‘peci of kaing profitably work

. which they Jdo not,

i

C1aS - A, or Unp—-Far avay belew t his baastifully situated and
maont inferest r o nll e, Amb,—at thﬂ bottom of cne of  the deep side
‘\’LLLej’G whi ite with the main-gorge. ever which the village s
1)*4‘. ad, 2 sall fallen mass of lﬂ‘lﬂ!ﬂll[]llc limestene, with a perticn of the

haly end coaly beds undereath it has been hunt 9 up. the whole
wazs ean he readily walled round, as it xosts clearly on foe red madds
s below. Tt is not allogether more than abeut a hurdred
yards: long, and rot ffty fn width, and 'lmdc‘r-m\ly acswall portion of
t‘u~. o Hm coaly b oda oecur, of no value and of ne extent, »

SThis is tho mozt weszérly Iaeality in which the so.cailed “eoal” hiad

 Beon noliced v the eost of Tedus xiver, Trans-lodas —zimtdar depesity

3



Tnd also been Pound . in - several places nnder the bold ddifts of the
Lowaghur and Chictish Ihll 8, some of w;mh I thﬂs

16, Karanacu—In the bill hehind t’ﬂv pn*mly situated and busy
\li‘mf- of Kalnbagh, waall irvegulor strings and patehes of coaly matter
occurin the bads of slum-shale or <xol’ (which are <o Torgély worked
for the manufacture of alum, 5. branch of industry which hLas been
tocated al Walabagh for ity generation
group of these shales -~ But these irvegnfar patches of conl have never
been sufficient to induce any attempb to- extract themw s coal, al-
though théir eccurrence in ‘the shale makes the lattér more umly
voasted and worked,  Thoe ‘coal" of JuL‘.l, sagh e ;:\])d}.l allude to
presently. =

58

At Kalabagh the nomruulitic luestone and it associated Jnl
and beds, which are not seen for some aistanze frora the Indus to the
cast, cornn in again, Under this Liaestore heie, in exactly the sune
pusition as the coal occurs in the more eastera peortion of the Salt.
,Rmm* we find a thick gronp of beds of slum-shele, with sl and
irregulor strings of “eoall  Thewe rest upon a rasss of bighly colored
and variags ted sandstone and shaly beds, which ave here tet loss than
80 feet in thickness; undear these again comes another group of similar
black and pyritous shales, with strings of coaly matter. ‘Rol' or
alum-shale is exfracted Lxrffe[y {rorn b< th o thess groups of Teds, . bug
chisfly frora the lower e

%

Fast of the Tadus, and under Sakesur Hill to the :.mih pn ginely
similar bads are seon, ll).ey are not quite: so largely deve L»psd bt
the stroroly marked colors of the beds show vepy disti he
the strovgly marked colors of the beds showr very distinctly inthe
varions scctions to the south of the hill,  Alww bas baen xtracted
hers also to o limited extont.

T, Keorgn-—Passing on to Kelld, at the sonthorn t’ad of !Im
.m{'iuxh Pass, we find thers the same marked gronps of beds of alumi.
nous shales eceurring under the nuramulitic lireostone, avd  with
precisely f}m same general characters.  ¥ore also strings of .ceal and
Cconly m;ﬁh*; CoouY erubnh tliese alum-shalos, and, as '1 otber places,
“more in the lom v thon m Hu- npper bc‘h; ~

 Crvsiired—In dm g ﬁ‘()r’”‘(} which forms ong of the many

mhmxaﬂ(ﬂ chianuels aleng the fae of the hills sround Chushrasu, and

Ligh up in the gencral scarp of the bill faco, some thin sears and

irvegular '{"urhe,g of eoal were noticed fHa the suno alimsshdes as

,bolnre Thiey oceur jo nests and irveguler strings in the abua-shale of

wo thickness. . The coal is not-bad in quuhtv buf inrm i5 ne prespect
¢ of any profitable werking. ~ -

&S

19, MestasnsyL -t p the streara whish fssues frem Lhe kills closa
to Mullakheyl, and jrst at the bight of the great cwve which the
ange bere mskes 1o the south, some irre mlar strings and nests of

“eoal W exe noticed in the beds, which Here represent ile upper alume
shales, © Bul they are useless, fiow the sl qu m‘ltg la-owhich they
Coceuy, as avy perteancut souree of fuol,

), and especaily in the lower.

Donrne

Karasaer avo Kot~ There still romain to bo votieed as op
three othor localities where conl fins Leen Toaad, ot which have b
5 :\1‘1‘1! for menticn here, inasrouch 2s they belous 1o an cndively
difieren g;‘mh:no'ic'zl age from those beds which wo have just beon
uuimm;. These are at Kolabagh and Kotki
: Under the nmnmu?jtic series In the wastern portion af the - Satg.
Range Hmt rct exteadice o the cas : ) thers oectes o
rop of beds of sandstones with a fow earthy shels, ard 2 fow ine
perfectly ealeveous beds, In omany of the bads masses of jot-dike
ceal ovonr, Which have o besntifl lustre, and a consheldal foevire,
l‘l i which the W(-ml; stracturs 13 setly preserved. These ore

eapee tally abundant in one bod of shelos (boat 11 wild west of
atabs 'w,h,. d from his Bad the < ooal of [\,, abazit has hesn exiers
ed. ’ solo ly of Taesa somizad rassses of vwool, theve is
no regular bed of eoaly matter, bubt thess masses are oxtracted fiom
tho shales i which ”(, coeat, As might be aunticipated from the
mode of their <,A:<:’itwn('n heing 2]l “woold cavried or dvitted
e the pood which now forms the gd in which they occur,
and in which they arve all found prostrate (not in the pesition ol
growth) aad feagmentary, the distribntion of these is wwy wvegular,
and even where thay are ozt shundant, they constitute only w
fractionsl poriion of the entire bed.  Colarel A Taylor, who examinsd
this localicy in 1803, estiranted that th sz o conl did rob fo T
more than one-bwentioth part of the Lo, Fven this T considar
toor faverable an ostimaze, [ will er the probable qua
jrocurable heve further on ‘

Ny
S
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At Korgy, masses of prec isely similar Cconl” ars fornd tra sandy
bod of yellowish color, which is exposed in ore of the sile ;Li‘:»x"
whi in into nl*e main Uh n of the Chichall Pags, close I‘t" 'hw‘ :
ol Kotki, This bed is at preseut very inncecssible, and the :&u.wtm
seen 13 nob lex.lil(:' ent bo justity aay expenditure o in zpmu:' the
comuntniention. )

At Mowtaroeve also braces of mass

s of coat in a sinilar nosition,
are seen, bub only in o vary smaall quaat

Some of the heds associated with those, contuining sueh inisees
of coal of earbonized waed, condain a an abundanze of foseils
{Belemaites, Anvuonites, &e., &e) which ut ence Cindicate theic
geclogicsl age to be of the Qelitie pericd, and therefore widely se-
pzn‘a,nlkmm the Dads above, which are connceted with the lower
tertiary or nummalitic liuestone,

“We have thus very briedy passed in succession the saveral locali-
Lies where eoal has been hitherto noticed in the Salt- Range, and in
the adjoining porticns of the rangss, Trans.] vdus. A fevr generul
remarks now will suflice. )

Ore of the most inferesting facts connected with these de pn‘;i*:
the reroarkalbls constansy with wiich the beds conbaining this codl
appest to hold their- position from ths extreme enstern emd of the
Salt-anee to the furllest point in the west, to which cur rescarches

3st
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extenced.  Recent researches in Sindh, . and tha dscovary of snu
beds of coaly matter wesb of Dera, Ghazee Khan, avd in other places
‘l"t‘i.‘(":'ll‘, potnt toa farther extensiod of the same fuet.  But while
thus continuous in one seanse, it i equally cortain thas there i3 a con-
sidexable variation in the thhl(h‘[:) and cvn‘upo::i'”on of these beds
And at firss looking to these facts, that the bads wera, on the whole, con-
tinuous, and ai the same dme :ulJof t to considerab lc) variation, 1 was
led to suspect thas possibly the few, and in some . cases distant, poin'ts;
at whih these bsu were seen would not be ab all suificient 4o pi'ovn
what 'the general character of the ¢ deposits raight ke, And shat sseing
that these localities , in by Lu‘ the m,.»m v oof cases, wers t.-rly in
places where fallen messes of the. hill sides had siipped bodily down
frem their true position, hh might be the fact thar, by caresul ssarch in
the intermediate p:zrt thu ma_f«_, dnf} judicie o of the
more favorable peoines as to dip, &e., l-ml:, might be found which
would justify a.hope of yiel ding o large and continuous swoply of fusl.
I bolieve,however, that ﬂn‘ is nob the cazs; and far these <
The total thickness of the whole group of vocks in which the (’H(l[ is, atb
: ]nuw'\ lia, does nos exceed 1H() m t, and thers this e i one w P;L
2d bed, with enly & slight adraixivre of earthy matter. It we
new pass te the magnificens escarpment of the Chickail and Lowaghur
Hills to the weat of “the ln(‘ ug, we fnd that this 'same gronp of l»--u
has & thickness of fully 8,000 feet, and that th s &(‘"xl}ll d ‘eozl oecurs
in twa very distinct beds or ’*l(ﬂlp‘s of beds, widely separated ln s0ms
hundred feet of thickne d beds of bright oo o
veilow, red. arey, live-g avly black, ﬂmnwh g
pressions of rootlets an ms ocem here and there, Tliese r'm'; b
taken ay the two extremes of tha range over which we have sean the
ecal, We have already given sother <9Pt1un ntermediate Lnt nearar
to the east end of the range (at Ch: w4 there 36 was seen -thab
the ecal occurred also in two bed: .-n:c;d by seme feet of inter
calated beds.  Again, further west, if we take the section seen to the
south of Sukesur Hill, we will find thas here the beds infercalated be-
tween the two groups of shale beds, in which' the & strings and layers of
lignite occur, haive o, tained a ve ry considerable lhlultmw and form by
their very Lright and (,uuhahm,\.,r; colory o mack ud faature on the
hill sides.® - T ‘ :
When firsh noting the A{)E»Mm ree b the Keum seam of cosl of
~ & thin layer of ghale Intercalzbed in thé bed, I did not soe tmg £l im-
portance of ‘the observation, Passing west to Pid this f2ature in-
cressed &t D*m«lrmte, the “beds
(?():L]. ocenrred Lad incressed to between 2 to 3 feet. ' AL Chamil these
Leds were fully eight feet: - Under Sakesur they cannot - be-les,
‘one hundred, 1nereasing to considerably more as’ we pass westwards,
Thus we hiave, then, eontinuous evidence { that the single bed of some
threa fuel thick at Baghanwalis, which iz tolerally free from ecarthy
admixture, becomes splm up into two 1 bieds aa we, pass westwards ; that
these lwo beds:become gt id‘tm},l; thicker by the increazz'of the wnount

* The atawe-shales, in wh % the conl cecars, have been workzd da & pzal exient fox
abaa uxlor Sakesae Hill: - 0 L i i

AT atin 2 the two 1»' yers in; which

than

of carthy matter or 'u‘t"]' end rrmdu z’] - alio m‘l ve widely separated Ly
the m*w]npx,u nt of sandy rml el ,‘““ ealearecus bods betwe e,

~li y'
"ot B v have the zis ,
uhlﬂ ((;\ .m,l t,]__(l viest of L the fance, Lwe have the singls Ded o
: e e L ﬂ\ cle, re prosented ly ﬂl- Two
& "”l" ol b d“ Ll‘“ Ul]n roand l““l-‘*} 'l]lli'vl-ﬂr'l:‘*s °xwl.m * g
M el [ S 5y a0
Hm Lne\, "of znors than ,0( feot, and qr:vrmnd. J.I :1 in th ,3( ::”{‘(' B
of bads which themselves are ({HJ}’ thicl, A, d (1)'.1:1 ol o wzl“
Lhnaceous shales (alizn-shales) thore is hf‘re ‘m T ‘1 . the
coor layer of coaly (vegetable) matter ] U]‘ ¥ ond
weter of 4 dencsits 13 4 con ] ,“ B 5 W ”
acter of tha uepulm i 4 continumns n] a B s i
9
l

sty
c‘h
-(’J, 7

SN
coupled w ﬂ

no doubt that there is a regular steady and
tion in the amecunt of the coaly satter i r,]‘“ TR e edie

an equelly eantintous nercade in the smonnt of the e g Faliish -
“wyasg from bhe enst to the west, lhv fuct bei n,: Sy
think there can be 1iztle hesitation in yejocring any hope wiljs ‘*1 irhy
have suggested itself ol the discovery, at po Mnts intermediate petween,
ths Jncalities T haye notieed, of Leds of superier guality, and Joore
favorably placed for working. .,

3

l
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i AWe

e

There is no question that Dr. Fleming and Mis colleagnes were cor-
t the b»( near Baghanwalls held out muel betier

rect in stating, tha
prosnects of successful work then'any others in the range.
Quariry or Feon—The quality of rlw sa-called ©coal’ is an traport-

ant question.  Spechmens {aken from the Lghanwalla bed, from the
‘vn't‘l pits av Pid, from Duidhots, from lt. Wabazh and other lecalities,
hav 4 ly,‘,() and th)wb the rezults have, as might be
411, 'rp.m (‘d rarizd g(}ﬂ‘al derak: E,, thera s Btlle  uestion that cthe
Bverags qualisy. of the * con I Toprese uts a good useful fuel, It is rfor
he mest pert rather diffieult to ignise at fisg, theowing cub e Tuge
fuantity of denso socke 'md i oraost cases wizh a 11.11]0(1 sl
phweous odeur), but when muu_x,l it burns well, ith u‘humm‘ﬂt
dame, does ot cake rouch, and with ordinavy e lictle
clinker;  Thled practically in LL;e focometives of the Punjals Railway,
beth at Labooe and as \[ro’tm, ioproved very saeeessful 1t vas
found fo -answer well beth in ;:;(’(*nm‘ up and maintaining stewa
for ‘an ordinsry txain Tnu«Um;‘; bwenty-five wutes per hours At
a‘.vlgu:l;.m Mr. Nethe 5 thas it answezed well, but

sole, who tried it, states <
requires screening and the foreign watter picked onty there was ala a,
quantity of dust frora the brittle usture of.the coal, and the fire bars
required attention.

In all these experiments; it cught to be remer bered, that if such
a ‘eonl as this were to be po TYagr. .m(h' usad, co ::rzl};uc nodification
in the arrapzement of tL furn and fire bors wonld ko reguirad,
end that it is scarcely falr to take, as trastworth ults, the experi-
ments tried with mma,ué.s. specially adapted for burning wood.  The
voal has also keen tried in the steamcrs on the Imln.,, and a very
favorahle npmmn of itg qul ty oiven. The Enginece in one ealeulated
that weight for weight it was four tinies as effective as wood.

¥ Toere is no necessity h< re far giving any mizulz details of menssced sections
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ontinary fave and

Jée i the wmode of ‘-t“ls““" &e., this

“goal’ would prove o very Lﬁ'*t’tno ful, i) hough i cannnt be eonsi-

Jered a first-rate o 0. “’ Bandoabie l'\,’ s, batter fual than woeod, and

weight.for weig oot fr g ater err_», and this relative valus varies

efteetnbout 250 to .}‘ t’.‘ ]’br one nmmpl of thiy ‘coal will be eynral in
o Ok 0 25 %0 D g o ordinary wood, '

There 1s, thes cf e, {lu..‘fm” that, with
“attention (md wilh slight chs

3
=

SARTITY,—The r
ull‘h:‘ 2

] I‘;“:t t,?, r@r‘h% I h'no "wm 'ﬂmw, T put out of .the qxw ticn ony
1.0 05 QCh

oy ‘ties where coal ‘has been said o gccur and which Le to
€12 west of Pid, dossibly a staall quantity of coal will be chtained
nonder the Dundhote scarp. But I think it saferto raject ‘uo
‘-‘"ﬂl*i‘l‘“d“h of this, which s =t bvst ;«mu!“n.,,!, al, and whicl will
e tt\un‘ui.‘omy yield a liroited supply. * For local purposes some might,
“I'F)th(’*ﬁ, be procured, but. Hm feoal’ oceurs in such small quantities
that/is will never pay to extend th workings to any leagzth,

.y r“"" Taking Paghanwalla, then, as unquestionably the mos it promising
of any of the localities, We ean here’ gm,lx a rmmi appresimation fo
mp gusntity of ‘coal’ which will be av;a.ll:}:l;-lv at a mod ')1[13 cost, that
is, without going to any great expenditore for machivery or athex
. ‘ucb apph'mvm. I putoaside alt 'mmhu' any caleuiation of what ma 5
accar (and T h‘,-}}- we doss oceur,) Ji pih to which it raost muu(\u,a,
‘would, ot pay ta deive the w ulqnma for such a coul ag thiz,

At Baghanwalla, the seara, when ouh theough in the' ALCT0NTER,
wad 8 fest © U‘du:.‘. thick, oecasionally n litde taers,  This I mvn
alrendy given my reasons ﬂ‘r considering to be more ih:n‘ the regudar or
seneral thicknoss of the bed, © 'To the west, the bed halds on stes l.chly n
direction, but gradually thinging ouv for more thon a mile { to e east
it can be seea for more than quarter of o mile. Wemay, therefors, take
the whole length ag about £,000 yards, a o we may take the, avernge
thickness as two feet six ; nchas, 1he rp*):twr) which lies shove the water
tevel, apd which is the e re Toost readily secessible and could e warked
by adits, without pit siking, miy be taker on the average us 100 feot
thick, We would then bave 6,000 % 25 % 100215 15,00, HD{} cubie fees of
coal; take from this ten per cent. fo allow for mr'ral.xm,\. of heds, and
we woild have 13,560,000 calde & Gty which m:vr mtmb!*' be token aa
e(msvz\lrnt to taaunds, . Thiz would be equal to abows ‘E'% 008, tons of
conl  If the workings were csarried down, sa ¥ 20 feet, below 1,1 e water.
level, and I searcaly “think i wonld pay to go much fm ther, vra should
Jiave, in addition to the quantity given be;on,, 6,000 » 253 % 20 =
‘3()(] 00 éulic feet, or deducting  as bv(ure unc-teuth r«qlwl £0-2,70,000
cubic feet, or ma.unds r.ai ¢ t,oﬂ wa xma, a ‘Lonl of 16 OGGO cuh.c feet

et maund% of - coal, ‘

- Froma t}m, af }&*N ona-fenrth mt f bv taken for 1mst9 small wal

d\lot Imuwities; leaving 12,15,000, or inround numbers 12 I'Ush‘; of

“maunds of caal.®: 'T‘h:s quantity caght, T- thigk, to ba :umh\h heve.

#72,00,000 mannds; equisaliot to aboat 40,000 tons, s howevdr a'y yusutity s ins; Zuifia
ant; that the pmc:pect of .,mh a xcbﬁm \\'oum wt \;x:‘;uq even &y sueall expend dizuve tur
,mec}umcal ap;mmua. e : ‘ .

ext question of inportance is what qnantity s

( 142 )

There can be 0o question that a consideralle arasent of fued can Le
procured. . _

[ do mf think it nceessary to go intoany closer caleulation, and
indeed the data for rendering such s l wetory are wansticg. I thik it
qmtc sufficient to keep to the voughest appreximation. Fverything
tends to show that sach an approximaticn is more likely +o Le above
the truth than nnder it, and I do not think it necoseary ¢ YOI W attem L
this rude approximalion for any of the other localitics.

The natural point of supply for the Indus steawners, for which this
fael would prove most valuable, wou'd be. at Ialak; ru or frow snine
ether lucality to the west of the river. At Kalabagh unfortunat- h,
Boweyer the gupply s very vhort,  The m»»f‘n of ocenrrence of the f caal!
here has been alreedy notieed. The bed in which it s &0 irregals wly

dstributed is cut off to the west Ly a fault, (7 &lip) which Lrin: s ot iy
ditferent beds inte contact with it tronsversel v while to the east the i;« h
is rradually squedzed out to nothin ng along he arest folding or contortion
of the rocks here.  The tatal ‘mwtlx here seen i3 net more then D00
foet, while a eonsiderabls part even of this len “th must bz deducted us

@ Ou either side of the small stream which Lins exposed i, the
beds rise considerably above the level of the watercoutsa, 1 lave
already stated my helief that the stoms and portiorns of trees now
altered into eoal which cc eur distributed in this bed, do not constitnie
muck more than aue-tvenuy-fifth of the whols TGS, Toking these
facts ns the Lasis of calenlation, the qnantity of ¢ nd. which eould Le

,(ah.wm(‘d ware the whole of the bed, which is now above water-lovel, 1o

e excavated, would not Yo more thaa 20,007 enbic feet. I the works
were carrisd dowa below that level, say for 20 feot, an addition of
ahout 10,660 m‘iuciwt might be U]JL(UH”LI say a total quantity of soma
53,000 cubie fect, which w t' may rougnly t ake as equivalent to maunds ;
take 10 per cent. off for waste, (onhn renetes, &, and we would have
some £50,009 maveds of coal as the tolal guantity which there 15 any
pr(‘b,mm -y of being able to obtain bere al any reasonable cost.,  And
vwing to the naceas Kmly wne ertarn distribution of such pleces u! coel, from
the very nature of their d teposition, 1t 'is by no means certain (hat even
this qxu.ntn; would be cltsined.  What the consumptioa of eoal for
the steamer tratlic of the Up per ndus may be, I cannot say, and T
cimnst therefore form an estimats of how fong :.11(’"11 an “mouvn’t of coal
eould be ealeulated on for their supply. Tt wes stated that a contes b

was atiered to supply this coal at the river Inm al the rate of throe

,m unds for a rupee. At Hm, ate 1t would, o long as it lasted, be de-

eidedly che. Apot than wood, whicl hy &t Kals brf‘a 1z sapplic d to the
sleamers at lve maunid I for t]n;, ropee. Bot T am adis fied that this rate
will nog pay for tho {\\'tmdir-'y}x,i 4 txmnzport of the' coal, excopting
for the first fow months, when the ccal is caz iy accessikle,

b do not see that there is the eighiest prospect of any large supply
Leing obtained here, or any that wondd Jstify m}:cudxtuu, for auy
ma&hmexv or other dpph nees. And 1 would thr*r fore guggost that
the Natives be encoursged 1o exvract and bring down -4 the & river what,
H'antx‘\ they cap procure for the vse of the stesmers, They cannot

iy MG the ovespet of anv fntwe workines, and they may obtoin sorno
- fo )
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vseful fuel, which may po: s*"J ly be sufficient to supply a demand
Dal i 2 ¢ 1
Tike the prese rh fer some years ro-come. Ths coal might pessibly be
LG 4
sously reserved for the use of the steamers on their pazage
1 ,h‘w] to Mukkad, “’n ra Lk lu]w power is required than iu
the lmw ¢ yeaches ni the river. :

'l e beds ¢ tJ\ot‘ﬂ and t:lm *(:.'?'n,lsltlrg‘ma ‘u.r too far from tha river
back to ba of much vss even if thsy were not so nnpromising . av t',n‘}{
are belisved to ba, There too it is possible Hut Native la k_*r_n?:r(}z.s_ r;;?gg.ll
be eucdnraged to extract an. 4 bring to the river bank a small supply of

-

coal.

In conclusion, ag 1*(w1rd rhv o antit ¥y 1 reay re-f‘t:r to zmr_nt.he;’ ver}:
important cons sideraticn m all such’ encuiries s 1.'dm‘f coal, T« Er\x’nn
‘gea the remotest chanee of other beds, either '1'1]“),0 or below those to
“which T have been referring, being discovered.  The ‘.-.%’Lt},x_:l\_:u :,‘( tL»:a.L;I—;Il_fs
are theronghly exposed, an_s_,i not d_»:-,uux.‘a‘b\‘y even a shrub ,] and }ixl
aay such b(lds exist, it 15, I think, impossible “Lo imagine t..‘m_i.” fo.y
would not have Loen npmed o some one of *z‘ra many deep ‘zg()!.‘:f‘;l;w
lech 50018, the Lill-sides ' B ‘

i

ET AND DEYARD~—There is no [c::zu deman: l for this fiel in' the
. and the markets to which it ntst be gsent ara'as p :znt.
Wr i drﬁxu_,ni The grest demand first wou. H be for fne. 1\\0 .m(f of ]vnie
vailroads ia the Pmpl: aud {or the s.t,x.me,crs an the Jns:yx . ,(I:c' f} et
market iz thorsfore at onee indicated at M \)w]‘“xn. At .ij,u!xyllta (‘,‘lv:l! e{
Swould of course alsa bea considersble demand for such (r;(::il,é n it «.-u\:q d
The bwngz'lit thers' at 19"5(1:;.1,‘ lcl_{.;d.’gs,‘ bt ﬂ.”n—,}-lnmv,ami datfficuls -l xn;
‘rarriage’ at once bars {his, ,ln order to yeach - 3 Lmn, Hns vwX”w;u 13
first be carried cn camels, or by m;hcr‘ means to - the ba :L; o t tha dhe xxrfzx
at Pind Dadun Khan, or ‘whe Taver it maght, be fru.m most convanien ;
'u ,h) it, and there tr‘m‘.-‘fc.xr u o hu w, iz w-xt M it wou i proceed,

dn"« A 111-~Mo oltan.
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.l. :l"ﬂ worry to say [ wis wask lo 4o arr ve afoan A trustwerthy aon.
E ! glusicus as to the actual cost  of suel transport.  The dats on this s point
‘given by those who ought ta have known the uxqmaﬁttsxn_naa were 5o
'npmxed that,: witheut: the- local Lnu““hjc ze-which 1 did not possess
T eould ot reconcile them. By soms 3t was ‘said that pre -:Lf}t I{lif’
of freight op the Jhelum and Indusw c~rr' auite except o’mxl cuvﬁ,m _oy
the great demand for h(utl; o earry away the cotton crop. t)) }‘(i‘:(a;
board dud that, therefo would b quite unfair ta c.slcnlh‘c tlu Los‘.
“oof trangp vart, of the coal :at, mnlx t’t‘s-s;.t’ It was also iml( ll‘al {»
taking advantage of certain seasony of the year; when the demond for
tonaags v'as not $0 great, t’h&: u}.a.] eonld b( sent «¥uwx] .1t lower rates.

b On the'oth erhanni it was rcmd 11 ai thc: rasent increased rates }.e:rv
by no means dug 3 "Iy‘to the trv'zpor:u' demend for v.itt\m ixvivn‘,
“'bur_ t:o ) ge naeral, increase of the “traflic on the river, and that, to what-
ig i1 1'1% was due, there was little chance 'of a retum” t«?
; .11“0, k)j lhom) hul«imw {his view, th m;rl t, that no
dem Ho 4041 du‘m m v al certaty

( 1)

In this divided state of opiatons, T
would be. I think it certaim that |
. case, t‘m atlernpt te send dnwn ERY
the" Jhelara would ine wLm;, resuit an iy 3, 00% 8 deer
the chorge for freight.  And T thick slso thas ©* he fv‘m(; ¢
" boats should be mars specislly devoted to the h ade, than s
wenerally ('mtmnpl‘zte, l:ulﬂ(‘r, “eoal’ like this
mlould be sent away as quick

nanihle to say

q u:e.uli"",' 0o Con

e thﬁ-
as possible after i was ralsed, and it

would rot answer to sesp it standing, for perbaps monthz, on the river
bank.

Y do not, therefore, so far as Jigs
arrive aboa conclusicn, sce the slight

s

eral constderatizns enable
el of any diminet

e {9
Loin

Prosy

the Sost for transport of this ¢ coal’ to Mooltan,

ncc«mlm'v to the racst favorable calenlations tlen, i, appeares
that this cos] ccmll not new be delivered at x-]cultan for less than 192
annas per tasond, this L elng chorges s J sly for and nict ineled-
ing anything whatv e 1nr the cost of tl:sa ¢ Ly ocest of superine.
b'm €ne, J):a(”, visk, &o. I we add semethins” thesa, the cost
at Mooltan cannck, bw t.Js en ab lees thon T4 any per rozund, if it Jdid
net amount to 5 repee. According o other caleulations this nest would
excecd one upes per maund, We way ose that this sest wouid
be constont so long as the rupply  of coal lasted.  And i wil
ther he sy 4o ses whether the coal will, in p of ceenoray, contend

with, or be Lupericr o, wocd. One wsand of <21 coal 1, 2y be corsi-
dt.srenl a5 oquiv alent in effective work to about thres mduml, cf crdinary
vood, The price of wead vories so l.,xm ly in different pha‘m, that 1t
vould be 1dle to enter m o details, Bot 1 may stale thA there ar
few places within reach of this coul, whare thy
cannot be had for a Tune

g rzunds of fair weoad

1 do not, therefore, antici patz that at ths g
- FIOVE mach raore econoniical than weod, Along the line of countiy,
wasre the Jargost demand for this coal will exist Ior some time to come,
iz mxormm that there is now an abundance of weod, and that the
supply isample tomeet the demaad for sar Gyearstocome.  And further,
the "r"e— extensicn of forest conternplated by z'nd belny carvied oat wader
the lLU.JJ.h wovernment will, after not very many 3@51‘7:, tend to kesp
up this supply of fuel, :

Ay conviction, therefore, is tha very limited deposits of
nineral fusl in the L,Alt Rapge can onl 1Ly bP Laoked to as supplementary

to the ordinary supplies of wood fuel i the county v It may, therefore,
be an trportant question, whick, without greaster leeal know lcd"ﬁ than

T possess, T eould not venbure to fll*u-lﬂ.---\vl..f.sthm the coal beds would
be more effectively brought into play now, or some o Zht 9 tea yearg
benes, vhen the prezent supply of wood “11] be very mat vally dir-
aished, and before any new plantings come (ully into apexation ,u the

supply of timber and fuel. This is, however, worthy o carefnl
mvmh;_ ation

The tx)l’(""ﬂ’t‘ﬂ br)of sketel of localitios whare coal is kno wn in the

- Balt-Bangs and it the Trans-Indus disuic adjoining shows that thers

i
"
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116 piaces o mederate mpp!j of tufomhm fuel, thal this is. of fair
quaht) everywhere ehbarged in greatey ar less degree with iron-pyrites
“{* brass” of miners), and that i - will therefore be sl Tiable to spontaneous
ignition o ex vposure, that it iz greatly jointed and very frayils, rapidly

and cwri} braaking wy insanll piaces, and that the loealities where it
occurs pre diffienlt of accsss, and 1l @ ‘eanl mseif at incoaveniently

of

high any ,,,} es, . ‘ ‘ :

L Tadeed, T would add that whi ::] have dlr?xd‘ r"v,;. sed my own
opinion, \mdt the “coal from some of these localities ean be 1o a cerlain
extent profitably utilized, T feel certain that itis onlv m countries where,
a8 in the Pcmz':'h. the quostion of the supply of fuel has become cne
of the very highest » sud most vital m)pu)?'mm. 23 affecting the most
ordinsry improvement of the country, that such -deposits of liguite
would ever be worth working st all. }'At“l‘f caze of this kind has
However ils own pwcuh'z,r wpnct ar*d here it reay, and, T th ml g, will be
wostb while to ceonvmize this ceal go far as it goes.

C Bapp~Ay attenticn was also " dire cted ‘bv the Hon'ble the

Lisutcuant (rM'en.u) af ila j.’LJl]J.b to thwv’ﬂuaLe galt Tines and
quarries -in the distriets T visited, with o view to suo esting any im-

provements or alterazion in the systern of wofLmrf wlop{,d.

The szt deposits of the Salt-Rave and zm}rumzw distriets are onp
of the most remarksble and wonderful features in 1hs co*mtry Nd.
- where else in the world are deposits of ench vast extent aud purity
known to exist, From the ’mhes? ages, to which cmyn'fz:'ords extzud,
~they bave formed the souzcs of zupply 'y of this valuable article to all Lhe
adjeining country, and &mop ‘chev have passed under Bﬁtish cantrol,
tha amsg ant raisad frora thess minos huS v sthy docreased. ' Durk g the
year 1362-63, & total yoverwe of Rs 30,51,555 was cerived from the
Salt D«f']‘barrmﬂm; alone, from the mines of thw walt-Fls Lge. SR

-
The leurfmm, of a careful and well devized sysiom of we r‘ldu;sf

these minos is therefore evident,

Suppr¥.-~The supply of salt in . theso dis mct» may be cns side -wl
pra.ﬂ,tp‘mly e xhaus tlb[e 8o far 43 n:m,mat\; 8 concernatd 3 bt while
this s ﬁx rasg, iU mast also be rernombered than avery . 4Lw.a Labor
teads to increase the cast of obtaining this ¢ supply, avd ﬂx 1, therefore,
-on this ground alone, # not on bigher ground, itis most ira norkant that
proper ecenazhy chould he exexcised in the extrantion of Ao salt; and
thatl proper precantions .shnu!d be talen to obviate the present'excess
waste of so valuable o material. It is clear alsp that pl‘mtr steps
should be taken b hecure thc safet ty of the miners employ cu? g0 far as
pmetxmbie ' .

And further th'xt avery fnuqr should be given o thb merchants
“or buyers 10 ebtain the. (.cmmudxt for whxc‘x thcy come,  without de Ia;, '
or zmy \emtﬂmm inter fcrcnu
_ dn cmx,dermﬂ the
,;-}lvorkm'f”md t}m consequent safety of the miners, T think it ot
‘essential, that two vary. dxﬂr\rmt ﬂmxga, which hay«ﬂ heen confonnded

1vE

- ‘a ’ﬂzrrn is muf:h lesg
,chu‘ dm_xp s tictsy

‘x‘ of this i i the ‘d*:y :.imat; of the }‘u:.‘ch{han Jin Be:ngal ‘arv
R N I A : L -

> mines with, rowml m Qh\ pu,f,. nie aystem of

in ol the papers 1 have seen on these points, should b kept porlectly
distinet, namely, the present stage of the mines, and
of werking, It has, 1 thick, Leen nuch too hastily uad, Lhat
because the present state of some of these mines is dangerous, the
present systemn of worldeg s radically bad,  Now the present state of
these mines is in o very small degree dus to the cporation of the
preseat systern of workirm  The immens2 wnsupported openings whizh
exizt in some of these minss, and in which there is unduestionably
soraé risk of mlm iz, are not the restlbof the present system of
working at ally they existed long before the minas 1"‘14; ed icto Bricish
m m,xm-'no.:nt,* JM were forined under the S 1orule, ereven at an
ecxlicr pericd. Andf or, tl ese the Salt Department is in no way re:pon.
sible s wheveas under the present :Vvsie:'n many of the gallories and
hezdings waich ave now ‘ * mism 2Aty are os Swell put i,

k)

and o3 wall worked as in '1‘1‘,' ming ia-s

b nresont wyalern
. £ d

These o me\lw se vauits ave the grandest and roost soriking exeove-
vons I have ever seen,  In sud extent they far exssed any op
m any mines 13 the werld, and ”"‘a!i vather the imracnis chimber
such beausifal caves as - Adels berz, than the ::‘7;%5(1:1
ml‘mﬂ dustey, while ke ‘pzm 2 purity and brights
when freshly broken, nroduce ths mest [(Jv«_.i‘,' snd harmonicus efieets of
(:obt:u irg.

There are undo abde aly parts of some of tha runes wh ic_‘n Gre Cat-
gercus, and whl.,re, slips and falls may cozur, bub this is the cose ju overy
raine, and it iz u'ls, to avoid such, and to coviate any fe: seidonts
by arranging that the work should net ve carried on in thos:
places, .
‘When the mines first pa-. ed under British mansgoment, 5t s«
from the descripticns given by those who bad sisited ther, that the,
na greatly more re"']:f(.ted coaditicn than now, and that oy were
i et tnlv accessikle with considemble difier Ity and risl. The adwica-
ble works constructed 1m< ar the direction of .Hx. W Porden 1554 and
following vears, by which the entrorce o the mines was opeted oag, the
sireams bw dged, and o good road made to Pind Dadua Fhan on tho
Jheivm, were the first great improvernents, aad theso tended to nerease
the trade in sslt immensaly.  These all repwin ard boar lastine fos
moeay to tae skill with. which they ware dasioned, and the ability with
which thev were constructed. And it i3 vas stly to be rwrre!todtlwr
improvements of a similar kmd hove not bzen steadily and svateradi-
cally carried out siace. ,

Thave siid thot the prescnt state of the mines is net due to the
present system of working, It may be well to see what that svstom is

L‘

All the mmvr are dirsctly vnder the eont .vl of the (ol 11 clor nl
Custorns, . He, dircetly ot thyon gh nis officers, gives pe:
cutting and removing salt, and peints out wbn.:w i ois Lo be e

the pru'l, to be paid to th‘, en en 1 settles all the min\“r;’ ¢
and to h w they all lock

+ * Hee Jamewon on Geclogy
p. 133, &e,
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mines on the other hond, and, by a much questioned but assamed
right; inside the mines aiso, ol wor ks, raads, bric gos, &e., are underthe
Exzcutive Engineer of the distrizt, and come, therefore, uader a tofa Hy
different, « J'plrtm nt. The right of the Enginesr to interferc as re-
gards the working of the mines may never have heen actually dispute f]
but from the fact which 1 ‘m,vu mentioned above, it is perfectly obuvious

£

that the rainers never will fre nbs“y' hig oxders, i he gives any, inase
much a3 they look to avothes h. ad. altogether,  And, more over, he hos

no potver whatever of enforcing those cxrd_er.;. nor -of punishing any
infraczien of there.

Oun the other hand, the Collector of Customs, althongh held res-
ponsible fer the proper collecticn of- a revesue smountug to {nott)
£300,600 per anmum, never has had permission given to hﬂ n t'i spend
one sixpence in the improvement or even for the zafe ey of the mivss, un-
lesy after a tedicus and possibly wns ucce:ssful series of references { rorm one
authority to another. [t a pillar gave way, if 2 road were stopped, if @
bireaca aceurred anywhere, Le bad oot .u;:tbumty‘ tcx expend sven five

rupses iu removing the obstruction or in securix s the safety of the:

mine.  He was bald responsible for obtaiuing the f‘nl} supply of salg,
and yet he had no power to adopt 3ny m ans, althongh f’:d!_‘y aware
bow urgently such means were required to facilizate “this result. The
position was, in my mind, an absurdly anomalous one. And Iam
comypelled to think, that a faiv estimate of the difficulties under which
the salt officers have  labored, neglected, unsmppvrtw] and  even
thwarted, would bring into strong lrv"v the Cl‘!'dh due Lo them for
the stepdy and’ continuons seal with wlun‘h thev have labered, and
labored with eminent success, to increase the revenne and maintain the
supply from v ~hich ulldb revente has b(’ an derived.

Tt iz, I think, under the circn rn.;tm es T have poticed, qmte clear
that there is caly a choice of two systems o attempiag any improvenmient
of the present—either the Collector of Cus stoms and the Customs
Department wust be rmade responsible for all, and facilities
to him o carry out the woik with’ proper anv)ha,n"e., and aid : 1,;
“he must be relie ved n fofs of any xesponsibility of getting the :,cdt,‘u.nd
be confined solely and entively to rvealizing the Jdnty on salt obtained
from. the roives under cther conteoll ™ It is qmtn unpossible, it is simply
‘contrary Lo human didare, ik .gt, Jv.::) totally dl"]nre‘m de paxtments;,m with
Sdifferent officers,” different” randes ‘_‘oi conducting  work, © different
ranks “aud grades, can under any circam stances be. Lmva’ixt ‘to work
,h"xrmfrmm“.ly in such o place as'a mine. If there be a0y place roore
than another in awhich ' quickness of decision and detexmination be
requisite, thab p%a«.e i3 a e, "I‘vl.e*u, must there be but one controlling
‘power—ons head.  And few other eraploymenty demand more (arpfvl
L experience, and umg continned attention, than *uch worle, . Tt 1s fuz]v
to place any ons iu charge of such wmk.,, to gwo him pechaps a favr
~taonths to bechme a vquamted with the peculiarit
the work, and then, to move him somewhera else, and send a‘nothprmaw
t6 ithe district, new to the mines, new to the miners. Let any one who
“has’ ot beew in the m‘qu‘ﬂnt habit of ‘visiting mires endeavor simply to
" find his way through one of. tixﬁs,e lI;D(E,t'X(‘Cﬁ«}'ClCIl.', and he will soon

1

i of the place snd of

+ preezat

S EE

B ¢ ommud of the Il“(‘!“wlf.‘ of 1 l\f*’e l\um"I adoo of the

, locality and
15 peculiar conditions, be fuu' e o an undertuke any work,

I believe the presont systarm of :;mmgu)g; these mincs to ke fanliy
in a high degree, and T hava sheve briefly supgested b It mt!u '
of whials woulc;, I think, be a groar impmw‘ et on the pre
These =zre ’nrlw,——-‘al.e* the actusl working of the mines a,r:_l the;
exiraction (md supply of salt entirely out of the hands of the Costorns
Officers ; cr-——give the entire ceatral of this worki tg to the sarns Officers
wilh proper aid.

Bither of these plans wili ucr*efs'an v involve some
penditure.  If the first be adopted, & se parate establi
entertained for weighing over, delivening, and for

ok

additional ex-
nent must ho

soring the salt
godawns or enclosures whera it may be 1;‘,})1 must be ezeoted and caye.

. tal ars 4 appc:r ad whe shall wateh the salt, kath while in the handsof the

working es abLlsI rsent  at the raines, and of the Cusvems Officers befors
deltvery on pay meat of the duty. It xe squires, T thick, Lttle consider-
ation to see that all this will invelve the necossit wof a considerabls addi-
tionsl ontlay, and the prokability, if not the certztinﬁy_, of centinned
bickering and \1151 utes botween the two establishm “st;.

IZ the second pnu be adopled, it will csentizl that o
mining Engincer ba appoiased, att .'uhml to Hm ( ugim 5 Departroont,
whase sole dut v it would bz to dicect the workings, o see to the
safety snd preservation of the miners, ard of all we »rLJ within e
limits of the sali- n*mc-'--l‘om daries, but nothing beyond, He : ould
have power to expend st once, and on his owa respensibill .'n, (mlu
o small - perce lage on tl @ return of the salt for the safer fm«l
improvement - of the minss: aad for aay larrer woerks, nn.pmmr- a
heavier ou(lay, he should, I think, be olli; fu to refer directly to (Lo
Beeretary 'to Government in the Public Warks Department, “and to
obtain the sanction of Government® For all mﬂterx requiring
diate attention, and whicli should be undartazen withoas any reference
cr othar del: ly, a small percentage on the ont-turn would s1fitce,  But
tlese works maust be pliced b.,olute.l under the immediate
of the engineer on the spot,

i/

imine-

control

- This pi e will also invelve addizional c»'(pendlt we and perhaps o
tittle moze than the other; but m Ima tlu trong recommendation that
does not (so far as I see) mvalve certainty of dis sputes and
diferences, and does not bring the d“l artments inte eollision,
Under this system, 1 think, the rc’rfu] rity of the workirn &%, the safety
of the miners, the full s sapply of saly, would e asily be securcd, wasrn
wonld be checked s and preveated, labor be Lconuml_.ml znd :3,11’ o
pm::wd hirmoniously. o

=

I weuld not be misunderstood. T am quite satisfied that the ;

; f» ut

tem of working these mines is cs apable of be,w Vi, tl) lvrpmw.l

* To inluce such an engineet to remain ag k 3 posn, ¢
of increasing experion 2, he ou; ht, iz my mind, t‘\ bo rerm
went, sad by 1 (de pcmlvut of eourse on gred rom,uc‘t
should steadily tise at a fized rate and to a fixed Timis,
fully gualified man eveid be induced to entor the sor vice, a.‘

-5y R 500 per month now—-%o vise by Fs 50 per n :
ten yeure’ work Le shauid hiave Ry, 1 om 'Ihn to Le permanens,

tefthisy Jn. r(kslllk
wvely low ratog at the
er anning, 80 that after
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1 weuld alse bm,r very steong lestivaony to fhe wonsder]

Salt Department has labored with xeghrd to their w arking.

A few words are demanded as vegords (s mivers. T foond thera
all wlong the range thscmff’m:tl. They complained, aqd to soms
extent - jusily, th at the price allowed them for hewing and removing
the salt fall unf-*quznlv cn them, racher than that is was wo fittle. Tt

| is diffcult to avoid this. I do not see Low it can be ohvitated, unless
vk phr- of sefting each part of the mive hy public bididing to e cut
at w}: & rate per 1")1) mainds be :uqu, ted. To a great « oxtent too this
inequality (xdy’ self.  They complained also of the loss of cerinin
privileges of ,m'mmff or of grazivg, which they had hitherts always
epjoyed. . The justice of this claim Y am woable to rh(,‘,,k to. 'ﬂvv
had, 1 believe, made some threat of Ic;mn*mr- mine thLy did nol
obtain these assuned rights, but thelr claims had brxou rejectod, and
they were told they were m crel y coclivs or unshilled Inberers emp Joyed
“as required. 1 do not prwtezul to offer an opinica on a matrer whic
i not corse before me in datail ;) such ol sims, hewever, urged by illi-
terate men, who kaow listle of 1e~a,i distinetion as to r'"'at s, invariahly
have some fonadation.  Andalthough their skill as m’vnrus i neyoof
the highest order, 211t is such as has takea time to acquire.  Every
cne of “these miners ang; as it wers, served an a wprmh»’esinp to hiz
Ctradag and o pum’t, which in all the papers Lsaw on the sublect appenr
to ‘have Leer L-m,mlj overiooked, but which s of mn hufmnzlmr 17,
that they are only e ’m}owﬂ as such  unskilled laborers, for oree nalf
~the year, . If tlwy arg expected o rewain and core back 30 their work:
aferthe Japse of si<months, dnrmp which they rece ive no puy whate
“ever, jt.does appear tnm: tolerzbly certain that they must bave, or have
kad, some o mts or privileges teuding to secure this -atse mlmru. The
congragt: to give six onths’ noetice before leaving their. work, now
exacted from. ] eod nllu,, seerns fo me) i not ilagal, bighly irapolitie;
i it were not that 4 is known by the men to be useless, as there is no
penalty attached 1o w breach of e engs geraent, . The employer does
not, moreover, contract to give Ahis ] faborer mmp]u ment, for the six
‘*xonﬂ:s, though he déman ds - - dotice uf quitting, The true and only
- gafe way: of re%emnur the se rvices of such men is to give them a fair
retanaeration for theiv work, jand: ﬂn 1o will then be o recessity in
thise miney, any:more than, there is in, any vse;l regul atu.l mines in
the world, for any Fuf'h £ontra. as or engager u«,ma 2 :

AB rﬂgalded the trade in salt, I heard much ccmce-rpinr som2

diffieultics .and’ absiructions under ‘which it ‘labored. Sema improve

~ment might at once be made in the systera f»t bringing Ahe salt from
- the m‘mth of the mines to Lhe weighing bonse fmm “whic st s finally
| passed. inte, the hands of the buyes I think under whatever deparf-
- ment the workings b placed, the purchaser sheuld bave nothing whal-
Cever to s ay 1o the :llL unlxl ]1 n‘uewc'l ﬂrw qum;mty lie .Cq\l;l, : from.

. '* It wan, 514!4'*(1 t:; me- t?nat t‘:\el whole amous £t off wovey valse tnvalvad in this los afid
“eontinued disputd as to the Eights or supposed rights of catting grass ov graziug was about
N4, 400 ‘per domum or thereabouts’: This sura dhn‘a ot n}\'menf muah more than anectwlf
hourswmhm«r »:nf the m-as'uf ‘Em x.;m»m- e B B S ;

dy good condie | ihe Government welg

tion of the mives I .mtml, consid: "mw the difficultios uudu which the

, ‘mi]tl’() aches

hing-house. This would make no d_\:,hercm:,e: 115
s of revemue to the Government,

the cost to the buyer, not t*ma il any los
whilz it would greatly simplify the trads.
laint, Lowever, was as regarded the frs ,‘J['\)’t af
vosy nines i the range are o :

pear Pind Dudua [han, OfF the immense supply de rhm‘ ir(; tn L’ru:-‘.;
raines, nine-teaths ne arly pass over the bridge f»f ‘(mt. Pt ":(szh t\ln“ﬁz:})
Jholum ot Pind Dadun Khao, and is thence rl*"hlbubeFon r I.d
Panjab. Under pres }<,‘1,\tn,i, this walt goes s ‘(‘xf U?.hk;lf“jlt i(':,‘]
ocessionally even to Delhi}, wacre the x.mz?..»,p\w.a:u ot alt meets 1b
eoual terms. . : .

lhu immanse supply for this very exte srded area all passes over the
ats 4t Pind Dadun Rhan, and groat and loud covaplaints
tolls there levied, and, so far as I can see, mest justly.

The main comy
thesalt. By forthe larg

bridge of be
are mada of the t

: S + +his b ; ; esume, fixe
The tolls egiatlizhed at this bridge have been, ‘I presuae, F ed,
with o view to ensure a retmen sufficient to cover,
and its

cavnel, a

25 in other places, :
and rmore then cover, the espense of maintainiog the Lrid
5. In this way, a certain sum is demanded for a laden ¢
ladan bullack, \L\,,‘m d a certain mmuch smaller sum for an unladen er erapty
camel ot ballock, & But in the case of salt the charges are « i ;utf,
and an additional toll of balf an anna per maund of 21t i chargs :{
mvl bu\u, these fized rates. A (:ax'nicl, fox 1!’1\.'"l we, carrying
lead of ¢ vain, no matter of what e rr;‘x‘z, 15 charged Uu annad,
the fixe d J“ for a laden camel ; but if tho some camel return g zain vith
a load of salt, it is charged Tour apnas plus ball an anva pec maund for
A It. T cannot sce un what princ ple of justice or Lqm"“t e nature
of the load can Lo hmd to authorize tAm additionn] eharge, The o Jury
doue to the bridge is the same;an &, further, i the load be chasg o]
or scr-amtch, tha beast carrying iv should cortainly Dot be charged for
as laden, bub as cmpty. l(,n not protond o ”'u wheiher r')"r Z2UDAS

a8 u
be o fair C‘Lvu, for a1 comel” when laden, or wih H.u’ hat f an aaoa
: of (m A2 0re

Sper -mannd 1\»‘ a fair charge for the pas : are
net the questions smder consideration (noz conli T ,r\v hers, Laving
_rodata before te), but it pecds no v asbigation €0 z‘mlem 1) 1z o
u:;ngn botk the animal carryzy b.:i ax 0 laden beast, aud o
cheree also for the load ho cornies atzary o all principle,

-

.. e . ] e

In conserjuenca 01 ins mM« of charring toll, and to avoid this
Leav y demand, the . antwals eres w bridge are moust eruelly and
1“mm"o‘lsxy ovwloadui and car e to muv deouble, or even more
“than deuhle, thelr 01dma,1‘\: loads, A camel is made to stagger along
under 12 to 14 mauuds, ! l\_lE’ZLw 6 15 o good Toad for it, and o bulloclk i3
made to carry roore than a ¢ ael ordinarily does.

Thiz charge is in fact a trausit dnty on s salt ever and above the
hf‘av) tax of Ra 8 per nmund which 3t had already pn l——ud duty levied
in the most obje f-tmmbhz oy, aud levied further, 1t must be cll(},
sarently {ov the benefis of the i ridge contractor n’cns. The bridy o s
(overnment at a m<t of about Rs. 2,000 per month

Keep

o

e

maintained by
\"hilv‘np(‘n police ab the cost of Government are p]n( red thera m

£, bras ‘:,_
erder 5 an’ e mbh&‘nnvrt Lept up for 25 repair 5 ard the contra his

- 1



only to collect the tulu,, aul pay his anuual reat. Now the tell ou «alt
alone (the qu arml, passing the bridge 13 casily ascortained and the
amount therefore kuowan) gives s contractor o clear rature of gorae
R, B0,000 o year, iv «}‘ endantly of all his receipts for the tolls on the
avimals carrying the salt, anddiom the other traflic, which together must
awount to 23 wuch more. I s easy 1o ghow ia fast that minus the
mere expense of collecti g the tolls, the returng will give him over hus
centract rens at least R, l),{)fJf_l a year, and this without any risk.*

entirely reject t he ides thot'this contract was given to the pre-
vut bolder of it from intarested motives, .11*1‘( gt u:cL g ment
was freely made in the district; but Izm convinee d that, in sanctioning
such an agrecment, the Gov vmmm\t must have been @i ignorancs of
the facts, It. 1s clear, in any case, the matter deraands re-investigasion,
aad that the tolls require re-adjust meity ‘m'] nob mevely reduction.

Wheeled carrisge now comes up to ths left bank of the Joelum for
this salt, and the superior ecoromy of this mode of trauspert will lead
to the stendy inorense in the nurber of carts se employed, It would
- be highly desirable thab o good eart rooa should "be made feoro Find
Dadun Klao to the mines at Keura, nd thus .ml tate thizs extension
“of a more economical transit,

The preceding reraarks are intende l to” apply more particularly to
the wmines at Is.wm'n,'?{my Pind Tradun Khban, trom which by much the
Lup:c,r porton of ths ::ant:]y of sall is obtained, but to a large extent
they are exqually applicable to the others now epen in the Salt-Range.

At Maree, appdsite Kalabagh en the Jndu.‘,* galt is quarried. not
mined, being eut {rom the cpen face of the sock salf, which farms the
_wholu, side of the hill. The mode. of working 1is ez able of . great
improvement, - Inde ad; it con searcely be e‘rp"otr’] that the poor miners,
‘who receive only three rupiees twelve arnas for each hondeed mauveds;
can afford to open out properly, er to mr‘a;muv on any geheral system,
the salt rock.  There ts 8 heavy covering of clay and pe Ehles, scme feef
in thickness, which Las all to ba mmmul at the expense of the minors
‘before they can get ont the wlt | Galleries or mines have been com-
wencad; here, b at were ahly a few fzet in when 1 was there. I
doubt the ex }”E‘dmm‘ of the change at this locality.  The workings
at Kalakagh on the oppesite sida of “ihe Tudus have been closed,

“The greab want hare, as at Keura, is the want of a little power on
the part of the officer in charge fo spend small sums in cases of urgency
for the m;-rowmwut of the Twine :s;.' It is not td rto expeg b the miners
‘to do these thibgs. S

WA‘SII:.;—«HW?, B at nl IN’ mme tlu_ mun’c (f salh wasted-is
vew large, and the ¢ '011 sequent loss Is very con ﬂdCh:JJh This veeuars m
amore ways than one, Fiest, salt -which “falls frota tha roof; and sides of
. the galleries is frequently. Yefi: ying on” the, floor, aad . then becomes
trodden aad dirty, and uml‘ vvhe] eas, if romaoved af first, ibis quite

48 good ‘53 any otlier
» prn],omorz. i l Lrt hp

T am indebted h, M
Vright, (he (.uh cta of Lmtﬁmzf: =

all iho "'m! h.ﬂt 'wl ich nrcess,nval) Lvesults from

Uoging Lite ]"(Pcutl‘?(’ Esgincer Fut"'lﬂd Draddun- a2, aed to

thn ..t‘\f»'v‘ nu

any . cases, "this amounts L0 a considerable -

e of cudting, blasting, &e., s latt o be destroyed, end when
the larger larmps ars ronght to the )1& raouth with great lubor and
htm*w, the buvers are not satisfied 10 toke these Iump; ns thay ara
'u.gh out by the miners, but invariably trim them in o rude way,
¢ stones as haramers, into nicely rounded lumps of & poriable
and forna g all the sraaller pieces ave rejected, and all the small
which they pwlucea Ly so trimming thesa blocks, s lefo en the
to ba trodden cu and wasted.

thie process

al places ” a* the araount of zali

T estimated on the £po b at sev
¢ the whols amount removed !

wast ted was on the average one-tenth

MNor iz this iramensd :1‘ untity culy wasted as zalt. It impregnates

-l the waters ()i drsinage thorou ghly with s »d., and these waters then

becorne highly injurious ta all the lands ta which they resch. .
/

The quantity ﬂm’ lost is in several cazas moze than the whola
ameunt annually obtainzd from sorae of the largest salt mines in
Vumpo and even s Zl’!”’l“ streany in &orac casos, if *n mwrly eoanenised,

“would there roake the fortune of many & sail proprietor.

Perhapz, when tho hoavy tax of six shillings per nxmml {80 e
very nfanlv one penny:pes ¢ 1b. 18 demanded, it may be said tast th
l,uy: iz jestified in taking only the very Ddest salt, and takiag this
anly in the mast portablea ad durable form,  But could not the inferier
sait be scld at a lower rate? 1 am aware that T was always told <
the pmeh( sers would ol fa}w this sm al U salt, ont the slighiest
showed that this was stmply beeause they could for the sazce roto ob
the large ln.mps which were more portakle and durable, bus that
reduction mace ba-the price of ths inferior c"dt, a. very large
it weuld be willingly taken. 1 cannet venture to decio {e how fax
gysiem would e “desivable. 1 arn wnsble to ses any practical Jiffieulty
in the matter. Ahd T confoss it is painful to see so valuable a 1ainewal
net only geing to waste, but becaraing absclately and largely and widely
injurious. .

This waste ie_still grester and more melanchely in the extensive
wines of Kehat distriet. It isper waps wrong to call these minaa at all,
for there it not a single under-gron wd working in the .\'hd( distriet, ail
Leing open qnmmm, ncczmunaxtv but s 1r'\1‘r. slightly under-cot, In this
Pravs-Indus district the ta x levied is vely.x.u:u.l as compared with tha
Cis-Tndus salt, varving at different moines from fonr annas to two annas
pet rasund, and never therefore ex ceeding ene-twellzh part of the impost

~levied in the Cis-Indus, Although the F st ape therelore in this district

is more than Ceuble what it is in the Cis- {ndes mines, the actual raoney

valua (as prasent rate) of this Joes is greatly less. Stll in the aggre.
gabe it is *z conziderable loss. The greater portion of the salt frova the

1 ohat mines is also carried long distances to the west into Cabul and sl
thr‘ “d;omwﬂ' countries, over wud and rough roads aad passes, an:d it i3,
therefore, more important for the dealers to bave their salt imas }‘c e
table and desirable a form as Lxu) be practicable, Al the =alt bere alss
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t earried ey in open hets made chis ‘ﬁ‘, froum Hw deaves of the small
dwarf-palii sofcommon o this distric t, and for whicl: it is essential to
- have larger Inmps, whereas ia the Pind Dadun Khan district, and in the

Sall- R;m«m gexnerally, ik i almost all carried away in close bags, made -

= of cnmls Biair. - Thiy latter malterial is however just as plenty in one
place as Lho othet, and the sale of the emall salt ut a lower rate than
iha (‘T' ‘Lump'z vc‘mﬂd 1 ﬂlmk, seoa lead to its adoption,

In many ¢ ri’f‘x'f wnx].m;.;x in 'fmlﬂ Ie= heaps of rubbish turnad
“over in' the prog yress ' of quarrying s and to clear the salt from the clay,

&, vach reyts’ un iby-ware fuuml tt‘ be made up of fully one-falf salt
v"hleilv in luwps, rany of whie rre six o nine m"l,e across, with

"11‘Ml°l" ones. Many Hundreds o’( ton= of salt sre mu., an 'Jmil) wasted

or, worsa t.h'ln W as tF‘d

Inthe wcrl\mﬂ of thieso '11&111 KoLat mines no system whataver

Bt ’aﬂu;mmd “the rainers are allowed to cut the salt wherever (within
certain hmt’tu) and. ho"rvvex they please. The buywrs ga to the mmcs,
afrree with the wmlmen for the alt they req aire, load their camels «
tailocks,: and then® progeed ‘h!,l ¢ walghling ]uru...e cften sone miu.—;

T RWAY, _\d LLef«, pay the tax ortoll on \ﬂ 120 1H=J imw taken,
L The s xlt huu:vh T mly of 5. differen t, tut :,f (‘vior, s quite: as

good as th at ui the: (.»l‘i-'lud as rocks, -

Ir is: nnt im‘ l.:u*‘ n'tr‘r m*u any corsideration of the politic:
sons whic h raay, hove led (and 1 have no doubt justly) to the
differcnca - m 'rlu:‘a.nwul “of- Ll eustoms  duty leyied in th
“districts. s Hat 2 strongly 1o H“"( ithat ‘the pr
maat@luf mu]-’cmll nmd..‘of vr»rk'm'r thess v«.luﬂ')h den
: <n=wrmm rf veory c:u‘f*!u'l w-m e:,t:mum « 'iv_, b .

b

=
jh

, nae, 14» bv a4 they are uow,

A the sals, |1 s to sell dirset to

1]16‘ buyers 4 allow 5 i ivimtw g. aining with the miners

(\}Il‘lhv right’ of propérty. in ‘the sale is - entire ‘denicd).  1f, on the
cther

If the ;;uve-m n
tlm w]"e;‘"

the buyers wre alluvv od Lo, purchass fxum the miners, it would
batter! to al How thens to make what lyan‘u),m‘ they could, and not to
sre by J*tmuptmg“m egiriate ﬂn., price, reserving the Government
'ren{v : w].!« *tmg of l]w authon ad -euslorag L]m’j on

| ,\,:wa stie. in thx\" httm‘ v*my,’ ihe mtm ezl - of
uld compe aips were
;;‘ivblu, th u.rxssb uf he merﬁh .mt or_buyer
“f x').tf,, umi he W (mfd Im w*l ing to

e G crnmvnt appmr “tc» me: io bﬁ in’ the ano-

it and ye the salt (for others

- preventive duties of the Salt Departioent |

- tremely limite
Hwo. This earth-oil is at present used almost selely for medicinal pur-

tthey “work: the muws ﬂ,nrl vet), do nob work the : I
B ©posesy ad an appl "'a*ﬂoxx for gore bz cks, &c., in came

m‘lu‘z.the a'i, aml vet alluw ‘
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isider ib necessary to enter hore on any detalls of orguniza-
‘tion, T am satisticd tl.\, Cellector of Custorns, in coramunication x,,t‘x
any Mining Engineer, would bz able rapidly 1o establish such 5 ayvater

in” detail, as o"l:l obviate all the :msunh ctjectious, and Lrivg e
whole into ;;‘.n}:,l working order, - .

T donet coy

To simaplify the arrangements for preventing t""p ass and unautho-
rised reraoval of salt, a plan proposed by Mr. Login, lately Executive
Epgineer at Pind Dadun IKhan, of making

% a road right reund each
alf ‘rukl’ or mining area, szems very

s
arving of atteation. The
hen be Ilmited to all
withia this eneircling read, and the boundacdes would thus be for mere
mﬂwvuvdv and siroply marked out than they can be by imagvavy lines
drawn frem pillar to pilar placed at corsiderable intervals,

\WaTER. —-9\,‘ et water is in the salt-country one of the most im-

portant, considerations, and very much remairs still to be done toimprove
and . ecenomise its supply.  Under Mr. Purdow’s able dizection, a very
sinple but very effective plan of corrying cut the s*.veet waters of the
nill stream into the plains to the sc nnlh, by taing off the supply above
these parts of the sweam course where the sali-marls are expesed, and
carrving this sweet water in open. troughs, has proved of immense
service to the country between Pind Dadun K han and Ke ura, and hLa:
enabled the trade in salt to be more than deubled. There are wany
cther places where a similar arrangement could be L(i’ovr'.crl th marked
advantage aud at trifling cost.” There are also many other cases wlere
the water lmuing frem the hills, thoagh not salt, br'mas», mriu
absorkbed in the decp gravel tales o Jhlt,"l flanks the hLl,,anrl 15 w0 lost
to the covntry bevond. In these cases, a similar pian of carrying the
water in s watex-:ight trough over the abserbing beds ont to the plans
beyord would be of in aleulable value. The pxeat want of this discries
iz waler, and yes nothing whatever (excepring by Mre. Purdon an Kaura)
bas baen d(,xm fo ecenoraise and wilize what Little supply there is. A
plen similar to that Tspaak of has been largely adepted st the foct
vf tLe Kumaon Hills and elsewhere, and bas there changed the face
of a large tract of country from au arid, uninhabitable waste to wide.

spread cultivation.

‘Frreorvoms or Miverat Tar-—At ths request of the Honoratle

mo Lisutenant Governor I also visited more than ore locelity wmhm the
Halt-Range and in the Kohat district where this C‘El[t"l oil is known to
zude. In all ca wes it is brought to-the surfaze i springs u!‘ water
h) #hly charged with sulphuretied hydrogen. The petroleur or asphalte

‘. ((nr it is miore truly an asphalte) floats at first in detached su,ba es on
“the" »«Luﬂx ce of the water; these aggregate, and a coat!

ng of the cily
matter is formed. The supply in nl’ cases in these distric's is ex-
1, and it takes monlhs to sccumulate even & maund or

Iz, hulle ,1\,,, Ly(’ or
whan these Animals are afflicted with ‘cutanecus dise (manzy, .Ln ).

The sulphureous water, which accompsnies the pet rolotimn, 15 alss
2

- .sdmu istered mtmmllv with the same medicinal object,
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1 see no prospect whatever of any such extension of these springs
as weuld render this produet commercially valmable.  Some little
iprovements might be made in the ‘mode of collectivg the mineral.
At present it is collected in the rudest way. A Lesp of stiaw or grass
Is put_into the petroleum, and turned about; it is then removed, aul
the adhering oil is roughly scraped off into a ghurral by possing the

hand tightly over tha straw.
Gelliy

.

_ Adter careful examination, Tdid rot see anything to Justify much
- exgenditure in atterapting to open out pits or wells with a view to
increasing the supply. It can mever be, I think, more than locally and
limitedly uscable. ' T ’

Small deposits of sulphur are invariably found accompanyiog these
salpbureovs springs, and. these yield a tmited supply ef this mineral
to the Natives; the amount obtained could be inconsidersbly inoreased if
there were any demand. SR

wrveoanene ety

Reported to the Right Honomable the Secretary of State for India, -

i letter No. 101, dated 3rd June 1867.



Mesmoraudum Ly Me., Freo, Cnas, DAsvers, o Indice Coal, with scfirence 19
their ermplepinent ve fuel for Dndizn Ralleans and Stecmsrs—Ditle? Judic

p
. Eo
¢, Loondon, 10th November 1507, “

i v
Dy Oldhata’s very valuable paper on “the Cond Resotrees andd
'E’mfiu,“"*" ef Indin’ dat H‘i i L,J.Cl Tast, famn x»l:e& fsz‘»zzg‘st. other
o u{gm,, i, & stabe 'x et of avalyses made at xwum\, times upon &0
diffiropy fvarietice of Indm) 1‘041 obtained from the princ Ixu coal fields
throughag i fodia, Theresuls shown by diveet szsay ef the raiveral can-
nog, g CUUIsE, be secepted in all cares as conclusive, but fn the absence

of more reliable information derived frou the practical use of the coul,

¢ they may be fairly accepted as apyroxmm‘cely true,

s

In the =bove-mentioned report, we are informed that the average
composition, as detertnineld from .'L assoys of Ind x:m coal iz os fol-
lows :—Fized carboia 58¢, velatile ma tter 319, ash 1575 unl the
resulls of sunilar ag wys of five specimens of Eoglish o ul 3, such g3 were
snleable in the Calenbta market during the last ‘thres yeurs, 5].0» ed an
average corapositior, of fixed earben s 10, volatile matter 20°20, and
ash 270,

The relative duty or eff: sctive power of coals may be taken to vary
mr-mﬂy as the amount of dxed morbon they contain ; and, says Dr.
Oldbam, “taking this test it will be seen ih.d out of the whole series
of Indian coals enly one or twa come up 10 ﬂm average, nr in other
wards, that the very Lest eounl of Inidigm fields cw’/ foneles i ameraye nf
E zr;’z% couls,  Tf, on the Mm v hend, we take the velative amoant of
ash matter, whis b deos vat contribnte to the heating powor of the
coaly, we find that the average of Indian coals shows Lo legs than 151
per eent. as against less than 21’ par cent. in English coals,

. “ Proctical trialy on o large seale show the same v \,‘1 t. The two
rost heavily V'{hm d lines of mails ay in India, namely, the East Indisn
dud the Great Indian Peninsula, uss, reRpe etively, Indizn and Fnglish
coals - And rhur relative consumption iz 150 tons per raile fa the former
e cempared with 75 tons in the lattor. It is, thorefore, cerinin that
Cludian cosls are not ca ymif’ cf more than two-thirds, in most enzes not

" more thin one-half, the duty of English ccals.

. “The relative amount of ash will also materially affect the
of carriage, If that amecunt be an the aves ge 155 per cent., it is
obvicus ttnt in cvery ton of coal cartied, more H;:m ene-sixth of v
less waterial is alio carried. And  this Dbecomes a very taportant
Elenent when space cr stowage is concerncd.”

The c,xpa,rm;u* obtained by the British India.8team Nevigation
f‘nmp"my relative to the use of Indian coal in sea-going stearers, Js,
thet, peverslly spealdng, abour cne-balf wore is quuuNi of Tndian
"tdall of good English ceal to produce a given heat. l alwa fermsa
alag "*hwia blocks up the bars and ;zrcvcms ventilation ; and the ash

- and clinker turned out being wbout 30 par cont. greater than vesalis
. from the ues of English mal the staft of firomen and coal trivruwers
bag to be increased in a cozro*puurhrzg ratio.  Rubble cosl alone is usdd
for ileqmers, ;:;mal! ceal will scarcely burp, being so earthy and jiapure,
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The feregoing shows what & considerable arastut of impurities is
contained in Indian coals. These mxmlrxtu—. consist chiefly - of LuH!lV
matter, mechanically combining wit h the carbon, and, theretore, ";t"””'
of L-.emg mechanic ally separated from it. - So as 1 bl o udge
from the particnlars e umm"d ia Dr. Olthern’s report, and fid ™~ fm'tbrr

1
information cu the suliject which T oblained f from De. Qdba "y iman!s )
to ]»' lv i

just before his recent departura fa¢ Yudia, there would appe
"mﬁu ulties, by the e mumymeu! of well konown :‘tpd.f'm.,,wq Shtain.

ing from the Trdian coal felds o fael” ‘nearly as pure a3, and -y g gaach

‘

. Tess cost tha un, Englsh ccals, for use on the r:xilv_&ga and §itwymers
i Iadm. ) ; ‘

T ce of coal was ho gh extensivel 1](‘ tod i in France,
The }‘mﬂwe of t"m washing, t .mw h Lru nsiv v adep n b

kPN
Belginn, and scme ports of (z‘::ml,*nj 5 on! y just now be.r'nn;'.n'r to lm
generally iatredueed 1)v 11 e “varigus cwl owners in this countiy, ~HBev-
ers] years age a Bour d()n'& coat-washing machine was brougbt o {r t?
< this ¢ ounuy, but 16 was only f‘).l;.l!lt ved by the person who introdue L"
it. .The pateat has now expired, d coal proprictors, baving seen tiie
advantages to be obt aincd by xt UEE,ATS LOW l-rmmmu'r‘corddopt it,
Coal wc.bhmcf is already extensively pr‘zctz sod at” the Ebbw, Vale Irone
woiks for the small stalf which was formerly lost; and this makes  such
excellent coke that 3t is us d in the furnaces for making Besserner

sleel.  Another of these iaschines has also rezently, boen s,aned at
& L])})\V ! r.i»‘l:‘-)

‘Dowlals, . The following is desgriplion of thefone. &b
taken fxoux ’uwuwer ing L
C O« The fine conl is raised-by & Jue o‘n ‘1dder to tho iop cf the
washing tanks, and led by separate spoats into ‘each cof the four coro-
partoients. These are of cast iron, sbeut four feet square, e'mt’nl at Il*(:
top, and hopper bottomed to pe rmit the escape of tHo slate and xlf' x;' ier
matters. The mmp.,thm zre kept nearly. ‘11111 «of jm*m “W”h. b 1;,
churied up snddown throngh, the ccal by ‘racans of four : 111{

- plstens; wo aking with o d.in c-ls stroke, in a3 many open tor"] e L? n-
dr‘l‘ at the md@- -one piston to each compartment. The sk al f, rﬂiu L .
&, soom settle tu tlu» bot%um by their pxcwlar welght, o :u arul 41{014
‘ 4t intervals by opening a valye, zoms of the water €LCaping anc ‘m‘)?:i
bcmg then added. One: mm‘x'»nnﬂ ma ch‘xw with iouj (11)1 {L‘J% Zm
washing - tankg, is wwlwl by a small engine, Z\"l)ll is attende th Y }v.\

L tnen and six girls, Tt will: wash 200-tons in 12 hours,” at l{ cos UIdt 3
than 8d/ per ton, all told, the wages sraounting to hardly | 1158, fa, ?5
What was onde wasted is thus (:onvertml when tfol\m Anto; L.l(‘m;t;h us
a.blP fuel, the coke from washed (‘OJ]. slack “Leing purer than t hat from

the: largP coal of the same plt,.,, inas muvh as mos«t,

phut 15 washed away ™ o .

2 T order to’ capply this wi
Ahern nearly equal ml‘m‘tllw w

ha first ingfance, that the

' mxté’n}cn) 101 coal slack \:;v being broken 'very “small, ' ‘the s{{nuUe'r il);;
“better. U After Was hmfr it “ouid by Do MEANS of /nace /‘;sxt,))d (i)LU“ w; ‘;,t
all the coal ‘should: be converted mfo “coke, but it wou : fj{x reat ,

' ‘i all intended for use by locometives or steam’ vessels: s\u({

: ey, “yrould s br f‘l’ldbtha to bvux thc purc,t iozm o

\

-,

ashi rf'“ tﬂ Ihdmn cmlx
Tnolish conls, it woul 4 h"n i

f c"npre*wd fuel leaves only six to seven per cent. of ast

~Th

»c.mbo; 165 per r'ent of hydrocarbon, and 25 pur cent. of ask

‘pmztw‘t, Lave =Lo*;n o supériority of this fuel over the &

if not YU the suls '
al; ‘ frem (‘,dr«hft amovntmw to 10 per cent, weight for weight. Tha

to
potnds of water per Jpound of fuel in regular practice with locomotiv

bt o the cons .
y shox Al all be reduced fo the for passenger m(ub, in which this fuel 15 us

CInstated to ba'o rn“(‘@,.ab Iy below that of £ the sclid ¢sal drawn frox the
» ~’tm£- pxt'a
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cavbon altainable for their purposes. That portion, however, whicl
it might be desired to kesy in the form of sheule be cone
verfed into what is generally kngin by the name of “autificial
that is, the swall coalshould be o 010 sed again into blocks, the
heing rasde to adhere by the emn! o;mcrt of a very small per
of gluten, f"l‘ 0‘0*101 .nm‘ le cemint. The best mazerizl Lithecto

' Loasaresidue in
for other vur-
& oot perecat,

x

i
Av

i
1
1

i
13;
.3

'l*mnuh"t\xL ot : :;ch.‘x, ',.L(i whv Lo is alraost vy
poses.  Lhis can be employed in quantities oot
of that of the conl duss (o be compreszad with it: ¢ b leaves ro ash in
burning, and what 13 still more ropertant as comparad with the ready
of coal tar, it does not melt at a high temperature, so that its
luvulm - effact i3 not lessened when exposad to the heat of the fire.
I"%w greay mary speetmens of this actificial fuel ta the Paris
Exhibition, and m‘mv of' them seemed to be of excellont quality, the
fracture presenting an appearance somewhat resembling the fricture
of pig iron, only with a coarser grain, The pacticles when pressed and
mbbed hard with the hand did not “'l"l) separace, aand ltie or o
dust was mx‘lﬁ by it even under rough usage. The character and
gualities of thess kinds of compressed fuel dopend npon the nature
of the on nmdl coal frora which tf e | rodueed.  The Belgtan coal,
and that ¢ Rtienne, which a WEYE XE pure-\' washing on seecunt of
the pyrzte.ﬂ, snd other impurities which it eofitaing, must go through
this process before being vovmuz:‘swi; the coal from screcnivzs add
dust from Ostraw, on the other kand, is so pure as to n.quixw:: only
cementing togother to make an excellent fuel. M. Felix Debaynin, of
Paris, states that his M’LLiI)"‘ Ovhich is a modification of one by
AL Esrard, the Y‘Jp’ln er of the Conpagnie f‘.\mxl yuie r'lr-"* Hueilieres
de I, Chazolte, near St. Ltienne), produces per houar,
with & motive powsar of 80 horses, The whole nwch,nu waighs about
rf'v-'i tous, with all its accessories aud gearing, including the steam-engine,
The coal bricks are sl ,:v heavier than natural co".l acd their calerife
effect has been found ful Iy equal, and in some cases evea superior, to
the LlH"l‘ The process of wath g reraoves abont 5 per cent. of the
wm«*l it of the coal dust, represent n;: mcembustble 11‘1pnutu>'~, and the
es.  Fhe come
ed fael of Chazotte leaves cmly four or dve per eent. of azhes

e

tter s -made from -snthracite coal containing &1 per cent. af

v

b

pras

Bome 9‘1]%‘1}1&(’{‘11 nade by the 3 essageries Dpéna

, and by other
Toeoal

Novtham Jw:y of Austria has o production of 15,000 tons por

anpein. T}e Eriguettes used on that line evaporate 71 ¢ 72

sed 1 preference to coul The
ng edst, taking the roal dust at its selling price as the pits mouth,

In Eug,Lmd t]h, Patent Fuel Company manufocture & somewhat

#iraijar matexial npon ﬂu; pricciple known as Warlichs patent, This
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fnel is made from the bs cst W elsh steam ‘coal, ml g made into bricks
by ")}dkLl"IC rv Y\]‘JC‘X EXerts a pressure of "iner'i ang tathe square inch,
These veicks are afteryards baked in relorts ypto o heat of fmm 00

103 ‘:SLJH tnbterumt, ﬂvlm L has o the ef !ra"f of rﬁrfuxvmv* any sule
‘phyr which tight prey icusly hinve n,il.-*m in the conl, o;:,et*u.r W ﬁ.h a
< large pert‘t"ﬁ'x:,e of the water contained init. The cement used is princi-
‘ Pullj piteh, with a small pr: aportion of tar, Tn the rqvut on experiments

made with varions kinds of ecat in- Portsmouth Dockvard in Apnl 1858,
~one pound of this fuel is stated o have évaporated 528 pousds of wate v,

and the regduam, after combustion; was foand: m consist - of 188 ash,

and 168 clinker, or & tctal of 356 per cent. of ash and clinker comhmed

“The East Tiidiau thuh v carzied Gown to ( alentta d aring tld«,war
1863 6,279,207 wiavnds ¢f'coal; . This was ln(habl y ehietly drawn {rom
the R.m;htmc e coul-Held
830 {0 85°%0 pet cont. of ssh, the average on 30 specimens referred to
in Diey Qléham's repo \H being 1568 pey, amt,, 30 tha, of the atove-men-
tioned qrantity of coal Luﬂ‘t“v(’d by the ,:\bc Indian Railway Corapovy,
it.is nov nnreascoabla bo suppose “that 78,927, or nearly one m illon
waunds; coasisted of wnserviccable ash.” The cast of couveying this
vamuum af rubh*sh distance of 181 miles, at the rate o* l}f! pu - ton
p-‘ﬂ' mile, musi Tave exc *d 22,4 ilUW, 1 S
Supposing this coil to have been fire? freed from its nguntm. in
ﬂze manner 'rbu.c referred to, se that cu leaving the rines it eontained

"n:c« bean effzcted amounting to nearly 15,0007, equal m Yoo 4d.) a ton
on-the whole sraount hrough t doswn Ly the railway; and  judging trcm
~what has a,ln- ady been stated regarding the, cost of sirailar opu'zmr»n.s in

Europe, this would probebly be an ample margin o allow for washing
aud muvmhmfv the cosl eitherinto coke or artificial fac I, and. thus a far

Ty

- purer, fuel might Le set dewa at Caleut {a (warth considerably more tha
.fls.:d‘u]. a ton. hr- ond the value of the cos 1as it fain ity rmmm} state)
Ay railway from mw Ranigunge “eoal-fields for the same pucc at ;which
: : mﬁdw is.naw ohtainable there, L

se it Tedia of « roal. exported from B f:i‘l>t:’1ti, avaraging
s ol its arrival aboul 24,7105 per ton, is:a .submct
‘ .L“ 0us mm pration: . Tha Im]mutr( g contained in thr= lmlmv
“caal ‘miw eniploved Ly some rf the railways must act as a serious draw-
- back 1o/ the ecaromicn 18 worlting bf those lines, notonly on accaant of the
o ull afus seless mattes conlain: e in the 4h£ but alse in - consequence of
< ‘ihe 11‘]mmu-: ‘offect {ithose
~ upen the ! dezomot “thiems ,cl‘rm,3 hy tho formation of clinker, thch
:ai 50 Deces mnlv entaile rinch sd onml Lmvur for its temovu}

3

; '-:i‘ho supvﬂy ﬁﬁln mn f.:;lhr ays with ;_'md and ch mp fuel is a euh;ut
. of ‘as great importance to the Gloveromont 53 it is to the Railway - Cora-
" paniss “thers ‘since cheap and good fuel Iaa,da 6 eeenomy in one
b hw-n.rli t.mt by np means an animportant one—of the working ex-

i It.is impao ssible for bad  fuel to be absolutely cheap,
‘a'{ﬂmu;rh under thaun ‘conditions it may be relatively sa when cow-
pared ;wﬂh +the tast of eonl sent - out from Eugl anrl for its” use is

necet arily’ ‘ttenfied wnh nmnv zmd seuo.u dmwbac«:sg "llﬁ!“rleja,f}ing‘ te

The mmu"d (rom shat Qisteict couhuu from -

(X

1 five to six per cent. of .h,}x. a saving in carriage leoue WO ald -

Dy
drapuritiss which they largeiy consist of have -

r‘w‘urd of mzrnu perations i ot wtained before t

t\*ep—*l,mm, which wonld nik e ve: ] tired where tc‘nd coal Lm, was employed,
and which thus make the low priced inferior avtielz abeolataly the more
expansive in the long mn,

'lI Ve ST \II‘)[W

’

-

Lieteact from the Proeeeldings of the Goversinent of Indi w, Poublie ”u Lo Frevaits

siient,~= No, 3308, dated ECr.Z Aprid 18

Bead again-—
FPutiic Works Departzuent No, 5IR, dated 17th Janzey 1867
Read also— = |

Home Deparument No. 3075, dated 25th Maveh 1867, with enclosuras,

OssERVATIONS —3Vith this letter 1s forwar lc'l & memoerandum on
the coal resources and products of tudia Ly the 8 Superintendeant of the
Geological Survey, tegether with eopy. of a u,rr»*sp(mdmww on the
«‘m‘ut Dr. ()Id]mm, in his letter No. 470, dated drd June 1863, and

ain in Ne. 557, dated 26th January 12:!;4, reraerked on the Jh,um-
(‘1 reliable information on the suljeet of the’ prod of coalin nd
aad the out-turn of the varicus collicvies now ng worked, and
ssecd an opinion thes iovestigations should ke carried out, and
statistios compiled, i order to kesp inforvuation of tnu Lind up to 'mn-
and to the level of ”:e. advance of the knowledgs of the gue
structure of Tndia, : )

2. In-suppert of this v, it was urgad that it was raerely
necessary to detash a sing istant of the (;wo]rﬂm‘ L Sarvey, who
s ,o'u'ldlde\ ote his whole Lmle to the duties of reeriy ‘ing ratuwms from
ﬂl ¢ raanagers and proprictors of mines, and faeilitating the supply by
thera of inforration by personal eoramunicarion, and also L'y cacertain-
ing by personal enquiry the amount of the preduca of the varions mines,

3. The expense of the propos sl would, therefore, be Lmitad to
the ::\.Lxxv cf cne Assistant on the Survey and his travelling exponses.

3

negatived in the Homna

This proposal was, when first made,
prep

\T‘e*p'mmwnt it being thov 0‘]11: that the information to he aw Lm‘ed

ould not be worth the c‘ipoudlture involved.

5, The ¢o 1*«==,1>cndr»lmv is now forvarded to the Public Warks
rtment, with « reraark that the question will not be re-opened
unless'it be ronsvkm\ desirable in that departent. .

" 6. The Governor G(l ralin ((;uux il i this do partuzent fully
concurs in the foree of the remarks made by De. Oldha i the 3rd
parag graph of Lh etter, dated Svd June last, anl is strongly ef opinion

Tt i is better that thess matters should be started on proper basls
whila winiug i yet In s infancy in the covutry, even thouzh it ey
be 'ddub'ﬁ. vihether the mﬁ)nu.,‘,tx\)"l obtained ab fesf vill i ibsell }

ok

of g_l‘e at aporbance,

cA gv eal doal will have been gairoed if a vegular and sysionatis
se operaticns hava

}.L nded *mtur’z- “han they now do.
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S 5 Hxoelle Nf'j' in Cowneil in this de pactuent
considers bhat the suggestion of Dr. Clikany might with advantage be
“carried out. and desizes that Hw'qm stion \Lou 1 his re-considered iu
the Home De wvmpnt Bk

1
s

_()RU&»-—O!‘dered? Hmt thesc o'im.se ':;,tmm be communies utUl tu
v the Home Department for'information and further consideration.
Fram E. C. Baytisy, Bsa., Secrefary o the Gorernment  of Indic Home Deport-
aeid, 2 C)ﬂmamzu S;'pumz(«mi’eﬂrl of the Geolugical qmreJ of Ir.u(!,
< Ko, 621, dated Simla, Z7th Muy 1867, .

~R<=,terruw t@the;letter from this uozwimm( I\a #451, dateld
' the 8rd of July last, to the address

Public Works D:*p*.mmmxt, No, IR,

dated Vith dazaary 1867, Cf Dr. Oldhzun, Lam directed to for-
Hote Depurtment, No. 8075, dated ward the accompanying copy of the
"“L Maseh 1867. resglutions marginally noted, and to

. ohserve, with teference to thé- TEASUNS
+ adduced by 7 the Public W arks De patt-
nmen l., th'n’( 1o time s .,nnuld be Jest in organizing scme proper systera o
o’cmmmu correct mineral statisties. Tn this yiew I am djrecred to
vequest, that you will submit a dstailed erae, with a tabular state-
rnend of the pu pn M estabhishment and confingent expenses,

e e S s g b i . .

O Public Werks 3')c=hu(*;wu| \' 2 JQQR
e‘.“ml 2‘3) 4 Apm 13 :

Juzm H En, ‘m LL‘MT I,. 2y 0"rﬁrnma Begpen L of tie Gealogical fﬁ'ur’w;
Cef Tadid, to Secmmr-'z‘n‘kb Gouru ment of Tndie Home 1'}"‘7\17:(’}11,, Sinla,
w200, C-»h, duted 1824 June 1867, o : o

T have the honor to. zeply to your, Tetrar No, 621 of "’It"n M-zy
1%5(), ¥wmm_;nw instruétion regarding an estimare ft,r Lhc regulat cui-
lion of correct ‘miners] stat ):;L.\L: for India. : |

Im revomnmr&mg, on vaxiow 'U(.-Q'lbl!une, t‘f\c, qw(emmw obser-
‘ ‘ztnmrnﬁd registration of mining statistics,” Dr. dmm has already,
ina uemir*ﬂ way, indicated the megsures he would *m,pme; 1 emn'd)
(*om,ur in the sughestions urged by U, Oldkam, and 1 will endcaver
to’ put "themp in a more de,tzu}ed form.  The fitness, 1 might day the’
necessity, of having this work affiliated to the Geological bux'Vey of the
country is t00 obvxouq to he hutlu,r ‘commented upon ;. Lowill therefore
tike for my gride, the’ latcsz of pay et presend sanction sed for. the Survey,
mnffor an addition t6 its staf., "1t would no doubt: be desitable, that
the systam ‘should be initiated by soime one ahe;.dv v dl ac mmmtml with
the coal racks of India; but it weuld mest ::euou.sly crippie the progress.
of ‘the. E:’ drvey {o have one of its bast officers pérmanentiy  detached on
‘_3pecu‘ duty, and’ ' perhaps ‘the olject hqm jndicated would be
1:y the um' diate ¢ x.upervmmn D" Clefhan Wnulcl himgsell
wemem of the ptuj et Lo :

2t présent u;lv vnvmve the mrm,cs of one
1&’1 a snuil office: osmb!mxmw " The, knotledge and -
mru te& ‘mh tum duty (\{!e tlm Oﬁxce

Tarvey and with a progspect of aleing to the let prads, A

£
>

?vm’l, No 410 of Gth e ne 1265, ta your wddizss) condd net he chrarged
3 rate of remuncration (h;m that aow senc “v,m:i for the grade
uf .\‘ sistant Geologist, r) e dnd grade on the giall of the u-rl\.x:u al

ould also be grantzd as the same vate s bo the other officess 0‘(
Murvey.

4, The dutics of such o post would entail mete frequent and rapid

trav elling than is nec vy for the regular feld work of the ‘mn Vs zmd,
i ricqn o iy, the experditure nnder this head weuld be haavies in the
ensa- of the ‘imww Geolagist,  To o woubl ap At in the nsual way
Bs 4 or 3 per day while ont an duty, oras rai eray cr ciner fare bills,
or m raileare. | I shoald thiok dhat a swnetion of Ks 140 per mnz‘..‘.
all the year ron wld would guite meet charges for szavelling,

5. One intelligent. clerk wwould probably be sufficient for the
office work ;Lt the ¢« mmem pment. 1 should expect that Re 50
per menih wonld say this clesk and meet :“‘ neenssaty ofitee espanscs,
This estimate like L!u, last woulei Le cheexed by the actual iters.

"6, .iw:'r field s,-sstubh:s,u:ncut I Lave taken the suma sllowed on the
Burvey, Hs 25 per month.

7. 1 do net consider thas there need at fivst be sy contivgent
BXPCNECS. ‘ ‘ '

%, The totzl annwal expenditure thus Incurrcd weuld ba az shoawa

i the annexed abstraot reme

)
Moty iz cheroos, I Annuad Barges.
............... ST G
‘ G s l Jz.
Ose Minjog Geologist, sslary ! !
CHa 800G, ne exceed I, 1 I N
wirg hy Rs, 30 each yeax { ) to 1000
k. need ; vos . 130 ;
-1l Elstablish ‘rueu?‘ ' P 25 i
(}'di‘:“ LT . ey - ree o ! Ll(_’ H
" : i PO
wvelling ‘charpes oo i 10
Torie &35 o Y355 1 16200 w 16,250

.
i

‘

9. - Ulu pnmm’) husiness of this office will be the ccllocticn and

ﬂm ation (v the mineral }»ro‘\m ¢ of Tudia, as Jore In {ho Mivin
: \'mu Office in Fngland aud in other Furopean covntrics, and of wli

3
X ‘Ilb'

Coapproximate idea x *ndy be formed upen the retayns recently sent in by,
o Dy Oldhar. Tt would sl be the d: uty of the Mining Geelogist to ex-

2MiGe the P Ttz with o view to M)I,rm PIT the °\’~t 2 of \Vo:’:um“ nd ts
ake 2's acind s‘tudy of the minaral de;mu ts, =with a view o the axtes-
mrmm aperations, mud o the snoze precise Jetennindting




In f.x.c-i., Le weuld atteapt for India what is
(uxvxphs!wd in England by the lr»; al Inspecters of Mines; by hr.
V\ arrington Hwmyth, the Mmm o Geolegist to t‘:w Geclogical Hurvey of
Great Biritaing and by My, "Robert Hunt; Kedper of the Mining
,Rm"mls It w'il not b snppased. th.:t such o postiezu be a sinecure,

or-that me work, if i;ml) ascom r»hm 1, can-ba unprud uctxw.

B tha resources of the fald,

i 10,‘ I witl at oree Pomnum~,a* to D, (ldbam the 1r0=wszu that
has now been made that he may maie enqu irieg, fora raan fit for the
duties in question, and 1 would s (,lu: tcmiy mwrmmtmn cf ay deeision
on tbe ]\a"tut lx(fverhm aut. . .

i

€ (;h.‘)l) dated 5”‘)‘1. B J‘" < 1NOT.

il C'. R

‘F(ll"?f_'a‘.{*f{efzé.;i;ﬁf ﬂ)« !mx *wm] Depar trmrm wnl the pg.[ era neted in
e ‘ o+ the margin, fox
BT upm a3 ::.en,u (:4’::[ el 1’- rwv, !w 4:". dated 8rd Juna 1-:,1. ; coTl siderat jon

P i Led Fuly L. .
Froig Publie Wor! X Treg a:‘txnvn!, Mo, {;2&, q,.m.d hrh Jumsw 1én7, dnd e and )“d(‘ T3, €3pa-

 elosared. cially mlh re-,

From £ :,.re“mtsndun! (m(v!,ié'::ul E'lrwy, :m. i & M(l atnh Taumary 187
and enclosure, : . ,l f(‘l’t. qnoe 1o the

}L"P‘.A"im; 8o, ‘i(mlcmb’d %t h ’\l m‘]l 1887 “detod . f

. Pullio ‘Nor&s Jepartinent, Woo 8502, date i Apddl 18E7, s e )
R Fm v;: lu 631, ‘,,nn(l ‘vh Mag, cost o ‘ ae pra
posed  scheme

L »e‘:mtundtmt uc.. gic
wmparel with the wsasl scale of pay for Assx.,tant on the Guolcsgwd
ey 5 .md thv r~-mm ox thu papnm requeszed. S

ﬁ:ﬂ«z memas bJ E H. Lm.l{n\(;lub. I:JSQ,', ﬂ;réc’fzw‘f/ to the Governineat of Tulin
H: . Finaneial Dvluzrt ent, J\m. L 96, lu‘mf M ey uﬁw Augas tl-»(»?
ad ‘“‘n d hx‘" l‘vﬁ'? the

i T
oy,

CWith referm"e to docleet N (;.: 2629, da
71?: dv“man"d has the homor to i
pmp-xﬁfﬂ)f the ppcmmumxt
r»x]wn.«-‘ for salpry. abd establidl

inent, Of Heo IU "‘bﬂ rising to Rs.

16,2 bﬁﬂ,ha bwn eferred to the:
anthe ewjnt of: ln's‘.,.m)rdn.v

31

n, Dr, Ql¢ dbar, who is in England,

B it
B RN SIS ’

X ﬂm"‘e mwtmup& docket

Th original pdpnﬁr s Teceived
Vi ‘hmm» : .tf-oml Lo

rith! retuned ; copuza lu.

) p)mlf&.
t 3 ]\o. 6546,

i

. Copy ;forwa
of th lo;uc&l ‘-wm

Vs

form the Home Depaxt uwrl that the
aMiniag. Geoldgist, 4t an annial

: -('*‘.»mr ‘of State, with o requpst that,

U‘:le :in .

( 163 )

Ealract from E’rncwuz,,.“ ef the Governonent of Tudlic in the Fonenesal Depore
mentymeNo. 193 dated VAL Jeaaary 1265,
.

Liead the fellawirg despaich e

From die

Ton'dls S Starrozp H. Néarmeorr, Bawr, Seoels i oh State
AT Iie Epecticary the Ri-he I .

f’()i ‘.jr. ,(l: to fls Fure ux’t‘u.-;' tar IH hi Hon the Gaverizr Geacral el

Ladlia dn Cowpeil =N, 133, dated Indie Gflice, London, SG3rd Novemler 1857,

, : o 3 -
The despateh of yvonr Lxeelleney in Conacl in the Finaneial
Dey 1,11,‘11.?1,11,, Aated 2nd Angust, Noo 131 of 1867, forwarding seme
papers relative to the proposed appointment of tle Mivi i Cealoy
at au dnnual charge for s and establishme ; X
a {?M P n le‘ for s a::*y.‘_m&] ».rstab.‘gh-lrg:.cnnxu of Rs. 10,260, "rmh'-
v R, 620, has been coasidered by rae in Counel, *

o - 4 ,
2. In reply, T have o e::pw:,s my approval of the proposed
arrangerants, sod will reg Jwi Sir Boderick Murchison, Dr. Oldasm

having returnad (o Tedin, to selec t a competear person for the post.

Oeprr.—QOrdered, that a copy of the above Lo furnished to the
Home Department, wxrh z(-'f zrence to OF i,((_ l’n"l“’\nl‘al; jum ['tr»m tb“i‘;
department, dated 2nd August 1867, No. 1784, and also to t] Co .
troller Gencial of Accounts, ’ e

<

Nos. 326 wad 527, date] 2Ub Jaanary 1808,

Edoreed By the fToine Department,’

. C"u'u forwarded to the St aperintendent (wﬂlr-mml Survey of Indie,
i PR NI ’
a conlinmation of endorsement No 1744, datad Dt cszpwm her h,

c

aund to the Public erks Department, with reference to its No ‘
ce to its No, £83,

dated 30th vltnme.

S 5 S b T"f e N T3 T 3
From'the Bight Lon'ble 818 Erarronn H. Norzmcors, Basr, Secrclory of Stogs

Sow Tadia, fo His B cellency the Bight How'lle the Gorernov General of Tudi
i Coumed! v'y"“&‘!’(}. 19, dated 31st Ju nucry 1858,

Tn u\nhru.atmn of my despatch of the mi of November las
New 158, I have to inforra your Exceller ey in ( fonuetl that I vun'n:l'n.
cated your letter, in the Financial Departmont {(Education, Science nd'
Ary), dated the 7th of August LmT No. 151, sed mclosures, (o the
Divector of tha Royal School of | Mines, and requested him to select a
“'“D“te.lt pesson f'or the post of Mining Geologist in Tudis. R

mo, of

Mark

Qg A agials ; :
'hw{' . Sir. Roderick “Ul‘(,hl“ on, in a letter dated the 16:h ult
}3 N i )
whieti 1 enclase a copy for your mfvrumhon recorarnended  Mr.

o Fryar ta 6l the ag ppoint ment, and [ have accordingly nominated that

{'[:s
«tnljl« man to the post in (mew.ma,«-thu termas of his engagement being
orthi in two lettors to his a Hms», dated, res y'fvuu_lv the 6th and

“ Fea
| n::tf:ll'] astant, a copy of wmt'h I also forward for the information an
idance ruf your Kxeellency in (muncn] ‘

(
L.

eyl o o o. . .
eyt R :)JI will reach Caleutta on ov akout the ddnd of Apai?



{ 186 )
¢ Frow' @ir R Eo Mesemisoy, fo Lono Cuayrey, Ke, So—Daded Goologleal
P bw'uj l’z’?’:“‘. Jw*m"n “;t‘/ 168h 4 “(:.ulrr"‘ 1567,

In. consequence of the request comveye o ta e, by y the dires i‘\m af
Sir Saffoed Northootesin your febter of the 200k Noveral. ary 1 }mw,
taken due paing to select o colnperent pezson to carzy oun eficiently the
d' wies of a Mining Geolagiss on tha Geological Sm‘ vof India,

I‘h s‘Lm*Ir*mm who, after mich enquity, T teeommend for thiz ncw
wst ia. Mr, Mark }‘r‘,’a,r.a pmvmc \l l\hunr ]mnm4:»:~1, new xosident ad
‘Lmhmn, near Brig fd SR ,

M. 1*1‘\'&1?- wag i _early hiv engaged in ol hs‘n aper tations i the
nn:!h af !mghn 4, and hog been teccms aenided by Lord Rave nzwaorth and
“ha Hun ble Augnstus Liddell as a pmgel p(,m« b w be one of Her
Maajosty’s ngmw.-, of Minss, » j
: Iﬂc, hes sinee been enrol )J'M 10 inspeet sud T ui it 1“m tie eopy et
~1 ivon roices i .‘wzvm, and 1o inspe Vt the 1

: d.j.

roleunm upr
flanks of the Carpathian Mo\m)hxm; CHe has alao! heen engagoed,
H L i
,,«ipg- of the Vieeroy of Egy pt, inosurveys inAaclend Thessaly, fr;:u,

South- Arabi A, 2 A the West Coaat of A
.auzmxal produce of those fxacts, _
)
T findthat Mr. M ke im;':u will m’wcp U‘P '31 I »mfzan ntm anestivg
~om the terms offered ¢ but, Laving a.wife-and three ehiliren, he wishes
o know if the Tndinn Governmant wonld, bezides his own passage, pay
anything towards the passage of his. trmnlv to India.
P, §The cfficial . docnmends. acec wpan; ying your despiat r-h 23
retained for a short tine, i mdﬂr tL.Lt. \11 lumr rany he mgm .i.UiU.d.\lflt-‘
ed with thielr (’(mtlvnrs.; a , ;

Y may add that Mr. }:ryar“
”—md Ji« _,cuu‘sx ot qno. ’f

,e:sr; zmd has rszportud u!;u;m the

B :

L

.,..."“

;Lm (,. B., {uz i»w«m*tr“ c, '!ﬂ'e’ S Bidie, 4(.

.lv{'ou; I{. "ermnr,
: T.v'um'u 1HES

; ﬂze I)m*dm: of the Tmy Ll’ 8 Nl‘mﬁ! n{' Min g
ot for the post s of Mmm;z %iu »Lw. {m 1};9 hmf!m;u':l ‘st n‘e, ul m«{,a
any dltrc‘vpri i L ntom; 3(1{

: ppm’xtxmnt
twhcfh er anything wo
s munly 0 .h)
uﬁ*u’u nf me lu !m n

:xx! ihe’ pruERg
hat it s aob the |
for this pur fh wm,“}
aciconnt uf YOALE «mth nd y"xxsnm_ Mf
},r{,(xm for:Calentla atany sifee within |
i1 Yr»m dmlary il datee frot th

, ‘w (wws-mmenf

}:1"}, monlhs
W of ouy
Tdis, @ eorn-«
’b\r fm.' £o0#
3 5 "4.\11

"3‘:,,

BER

:\ilhs}zfﬂ#‘nh

renies fed ‘\r‘ ! {m

~Gealogicnl Burvey, and Pablic Wels
2 mlm' e

: 1‘“ Em‘:"vu? ta ,h\unp 'u{’x}mp’m,ui by L

T

Ly ) 3

Sir Rodeviek Moorelison s dould made vav negiaiuiog with the
duties sttachivg to the appoiutment which you are alaut to habldy they
are, speaking generally, as foliows o collect and tabulats the winerad

MM:N of Lndia; to mine the coad pity, with & view io Laproviug
the spstem of working ; and to make o special study of the Sineral
depesizs, for the purpuse of extending mxmn 3 operations and deteruin.
vz more pracizely the resgurces of tLs fiel d

g

Leow J. Cosyo Manvien, Beq, Asidetant Dader-Secivtary of Sfute for Talix, 1o

M. Favan, Ksq, dated Judia Gffiee, Loadon, 20 Jauunry 1864,

1 aan di.uctml, »3 s to acknowledge the veceipt of your Jout raf tha
10k b tant, xem Lo the s lowanees attacting o the poit
of Mining Geo Rofrise fu Tudia, to which you base Leen fmpmmeu.

In 19{,1\ T am 4o infova vou thad your nederstadiag as o the rate
ar which your salary will in i3 cumm, vamy, by Rupees 80 poy
WeLREIN from the commencement of the sccond yeur of vour appoin’-
mment, vttt sholl seach Rupees 1000 per racnsen.

As regards the allowances of Bupeea 120 a maunth, to which vau
advert, and the travelling allowances of va« ag 150 per mensera, it g
u( quite clesr, from the correspondence forwarded by the Government

F india, whather they ave to be didbaved to vou L,t*ii alone, or to be
'anzm by the as ‘abh,} rent which will ba allows 'u ta yaon, Te will Le
left to the Indian Cavernment to arangs the detadls as 5o the allowancas
in question, S ) :

¥ am o add that, en your arrivol ot (_'7:41‘*1'

poursell {o the Becretary i the Governmens o Indly i the

piy

- LN .
, :"vﬂ shan d report
-

inauoind

‘ bcmxtn eut Uﬁ.(iv "’F)mr, Seietice and &t

i '}\m. 1311-13, dated 124h Mar 1568,
Krdoraew by The Home Departinzi!,

h,pv forwarded to the Finsncial Depaurtweend, Superintondard
Yt Department in confiuaiisg of
N ul, Ne, - Jdated 24tk Lm’my 15085,

-

T 8 4 e P A N o b ¢

(}N)UJ SIUAT ’I'UUI OF Dus. I(‘ L Uf AND STGLICZEA, AND 18
; sb LTS

From - dhe- Hinit . Honlle e Bovesror Goneval of Fodla i Cows
Cdtephte fon'Ble Tiscownt - Cranlavse, S
ll Lot ,.;f;f]l Maeeh YRET,

oy -
TH, 1‘0 i’/u‘

D
redary (;I Sty Jor Laidioe—No, b1,

lnd o the cirenrastaness explaived o the accompanying  ecpy
CeL B o af & cenusunieation * from ci ¢ Supiria.
S), {'ad\;'«l‘lﬁdi }.!:xi-::hl&i:‘:?. e sndent of the ()m\hi” muu} of
PR lhdm,, we havo s (‘ftxz.t:xt_rr:s:'-;i Wi lm‘n‘» i

! 3 w(dﬂt I}' 1&‘\5,!\ ok l,
o duty. eonnected with tae Gaalogieal Barvey, for a poriad of i

t

months, . The apra; 1g,emem vou will perceive, ‘.Slldlla Lo exize expegse

wpon the ?ﬁtxit‘n

-



« .

lent of" (he Geclogival Survey of

S e T OrpE,) Bag, 1T B Sn?n’i'in fgs
A . i N N - .4 - . "
' Judia, 1o the )w:l')‘l’f/"l'l} fo the N‘rzur»‘ b of Tndhz Tour DEraBmMEsT~—~
,Z‘-n.u‘ﬂ u.cu’cu’ 1323 (2 reh 18T, e e :

i 0One of the mmf. \x-»-'umx.r(mfcm tes which, the Geologi ical Surve v
h& ,Y ad Ly ('d}nt.md wl,,l: in this country. has evey b(u 0 the want of
: m,a*ﬂ collections for 'eowparison and reforenca.  Sinee the establish-
rnent ofithe Geologienl Musquoy, rauch has heen done to reimed y this
e"]l. ‘But there s*ﬂi remain, of COurse, ANy gaps-in our series. At
czent time, in fmmeédiate conneetion with ﬂw description of the
OV mn.cre?avvous gastropoda, we are ;_1{:5.(,!3' nampered by the w.xu,'
oi su ~L, ond in fact we cannol bring oul ‘-r‘:,,n'un,f:m?ﬂ,f the papers of
the Survey ‘due ‘al the end of the year without mmparm«»n 0: same . of
gur Iu.mumwmwm with standard collections in Mmq . containing
uquua sextes which ¢ mnni. at any cost, be ohteiaed for thiz country. T
“do full justice to this inves tlmtwn it wmud be essential to vis it the
“eollectigns now pruerwd at \'xsm.m., lurm Geneva, Caen gNUUhadd‘
iMunich, Londen, Mascow, and. pessibly St I‘wtmshxrvh This must
fe done sconer or Al«;r‘er, a.m it is mphl d@q;z 1“‘5 it \alxuul d ba duh(’ b

LT c»lriiom‘th.,{tmxif’k an emminmm and. commrmcg mvnn‘t be
Crnadé w;chout serious and hesvy cost; thongh; i it be pmntmzuh}« i
iy way, it ought 1o by necomplished.” i discussing, thevefore, the
maatter t\z]sy thh Dr. Stolic zkn, our E’.Ll?\m;*nhz;xst, i lnm ageertained
that be, ey well 'as myself, iy 5o ansiotg to be able “ta ¢q pmpars th
stumpum callections, “that he-would be willing to pr«guod to’ Eurape
forthe purp’ne, at his own expense, provided qoly hig darng sv be con-
“sidered “on dut_y‘ and that he be permitted - to be- abseut an this- duty
'f'.»'r six taonths I thiak this & proposal verg g catly for r]w radvantoge
: Geological | Survey. and of th hn.e:vnf‘mut Cand falio a mast’
aral ofter on the purt of Dr. Hepli ' rlow rata of pay will
reiv enable htm (o mw( the neu,:.xza ry cost by expending a whole
at’s WS ‘ moriha' i Ho ‘“ouvl p rocerd in g April,
g Lr ore lhe wld

zeaimxﬁ é eﬂ:mvm uf Dr. Rtuiwz}a:x b e am .x‘xm s
only the ong fascieulus of the Palecntologio Indica
na't‘r.,‘ i rﬁ'ady, bitt the whols four faamu;h ouly

N.uesd on'the firet day of that year,  And,. further,
‘stice ecl1m parts, that(with the
: he information nevr {lﬁbt 1{; Toe obta m:d by pm;o;n,;}
arigon.of othe lections withouf which it cannot be s, “complete),
ifflfé]nttre volumié for the year 1868-69. cauld 'be ready in three months”
T ‘abundant; proof of i how ‘thoroughly aud efficiently Dr.

itrka  has devoted himself: tg ai 4" in the pusctual, pwpzmumn of
d fhﬂt the game tepl would dmuvuﬁh

nbire year can beiss :
ess ‘haa baen: made dn ﬁm

ke sar a6

",Wiﬂ enable me to m\u‘plwi 3 A
Mr BB Medlicott, Deputy Superintendent for Bongal, would (-‘

-

Quau‘rer. axa mmpir‘(’c:,m\d the peris for the “‘\t,m‘

sof Yruhw, o t“’u* Com Hu\u 1
= Qs sequen

14 )

1'1‘

@ ]m‘m

- PR o vl ; ; 1

howeve Stoliceka witl ot i ot tine stated,

: 1 requred 5 oand we et elTher laalt
)

SHId E

Shortly after the establishwent of b
i--r;,]:‘lu 1o ‘pi’li»LJ:J to
ad.

e on the same torms :i:a’ﬂv
aid fo take with mo ap Awistant. Wa then v
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From W B Wanp, By, Ofieiating Dnder Sovctomy to the Quverivrent of [adia

Howr Dera *'Mn,a " 3 do bhE Superiutedent :;.;" the (Zeuiagieet Meroay of Fadon,

o Do 264 dnied B2 Wured 1567 L

n reply to yorr Jetter of the 10t instant, No. 289, L am directed

to inferm “yon thal the (x\m*mur Genessd 1 Couneil 3y pleages :
Lio pame ;Jmpa, ) to peocesd to Har ne‘ accompsnied h" vour Assistant
De. Stolicuka, on & aty eonaseted with the Geologic Al Burvey ; your
e 1o L'l“‘(. for six ot {h*‘ and terasinating before th“ l,wf};_;um'xm of
th;z ue.ﬁt field season,

]

h 9 qvhi 3 ar Flg ':;s:“?(lt,, 'ix; ki:i:ﬁ{z‘uf}g f};,{gg(?{) y;;—{{{ o (,siil no ':'zxtrzt expanse
uz»\m ﬂ o State, ' R P ;

: R cmmJ o th o teh r’(zt ii Wle the Secretnry of State for Tadia ia
Aetar No, S4doof ]é mw {;“z ,uh zh, TR

. v;&‘ﬂ»iz* s Braxvoxt }1 fm'm:‘un,, B 'R“r:
".4'7l Hoon'ble (38 Cloveriop l‘«’érsm‘ae( ef" Indd
Eah W wl‘ lﬂ}f ) e : :
The (‘ ﬂ‘ahn of ~Your Exe i Congietl, dated S8th March,
New, 68 af 2367, ﬁ*.itm{z“ thag hnw pe emitted l?'r i)iri‘xwﬁ the
’ip(,tmt(’ndé*n“ of the Cenlogioal muw} af Tadia, with hish Assistant
Rh. Sreliczka, 1o procedd v Bivops for g period of six mﬂnthu on duty
I’s,x;‘a%trd \m‘x the Survey, haz bean ccasidered by we in Coupail.
NN raply, L bave toexy LERER O approval 05 ﬂ;e‘ta aerangements
prder Cihie ncumi nu,s m;vm ved iy Dr. O {(,.Im Ay ,] r w your
M»rrm ry‘v R N S RTIE
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i the e‘:‘ma; " lu Iw (Iut‘emnm"t ar f'm..w .--u‘v R (SU dawzl ’ ii",h. Dec-eum
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iczks during. s’ ecwd visit, we
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X by aid from
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to G‘mww wheum‘. ;.i‘,;. mxit-d Aha ki

Roemen qxl‘fxd Gog' ‘
d ¥ hirLly it

e the fong colebeates

ywas engaged for many hours d‘,u ¥ i geing over e coe
Caud raost earefully.

'.“i“wu‘ ably.
©del: !

» : .

o only teceived us with the meal marked and eceednad frrendlive
bt st accompanied us to the imporfant sootions | ;
bourhood, aod feeilitated our restarches in eveTy poms
D.(E"d{]’t we visited the Jong rated mindily contre of I
and than passed on to Halle, where Prafessars GIsbi and Girard opence
their. callestivns 1o our stndy. AL Leipstg we wers fertunete enongh
ta meet Professor N t’nn::mw wwhose {:éac:z,{‘cr}u:s are woll known to all
g1 Py T 1 St ]

geologists,  From Leipzig to Iw Im. m! w },,, iL s e awl
valuable eollections. l‘som e
and Hanover, to sl

La iy,

: ’zm* ni D k"*tm 1‘!1":'
‘L mv'm'm) oi ﬁua‘r\.n:en, and from that to Giessen.
g A e - 2 bA

Hrom fnuw;en to U)lurrnc, and theuce to Bonw, the elassical series
which place oce uprgi our careful atlention for some days,  Aachew,
where the criginal series of crataceons fassile doseribed by M ul««*r an 4
by Dehy are preserved, next engaged ws; and from At da Ohe wpelia
we proceeded (to Maestricht to study tho highly 114.1,‘-(»*»{1.5‘; ~.m{

very valuable collections ol Bosquet and of Binkhorst Vop Biakharst,
We abso wisited the sections tn the neighbourhoud (St Peter's I\?om.
tain}. » Fyom this we passcd by Antwerp to Loadon,

1o Lu,mmn, at the Geclogieal Sacwety, is preserved the very valw
able of fossils from the districts of Trichinopoly, origivaily
deseribiod by Professor B, Forhes, A carelul sy of shis il L port.-
ant colle «{n being ona of cur chiel chje ols, we devoted tor w and
the other colleetions i Loudon some weeks, during wineh e Stolieals
ey individus

—~
e

LP'nmg}' Tondon we proceeded tu study the eollnctinn vod secticas
in the feld fu the clussic ground of C Normandy.  From Ceen te Pars,
shre we vecsived valnable aid during our i\r;s‘f xtw from Profes
?‘{dh.,un,. Tfebart and Davbree, and were eozlied to compars their

; xs.,(m.l le coliections with goad results.

© From Faris Dr. Stoliczka proceeded to ’ﬁnmrh, Eroeegard, Salo.
muc,. anul again to Vienzo to complete bis work there,  The Muaich
enllentions of ﬂ silt cud minerals. axe rapidly be z(:nx:x,,x,@ wost valuabie,
.m@ wader the able managernent of Protessor Zitted, will ]‘zi"b‘?b ¥ osoom
Bre the figest in ]bum;w They are alsn of high interest 1o the Lndicn
Gieclogist, as containing a large vumber of the origizal collections of

the. f‘mnus Ea\r]‘l:lsimm eit, all of which were ¢ saveid] y cxamined.

i w’n lc,‘ refurned to London, fo furiler arra ugemunts for the
) Jarge cellection ol fossily, rocks, and mincrals,  When
‘.;.‘:4n E found the estensive collections raade by Prefessar
m'duxny;; nearly qus ster of & eentury for sale ; sud thinking
sering s wounld” pxuv: an - tavalahle .Luim ition foe the Caloe ("

t*i‘* lmn:», and, fucding that if not secured at a ~.,.Mv date, it weuld
Ph' to ather hands, I did not h»:sn © T md(‘x b aveld
Hzit sancticn fruu the - Right chvnmbhz tha Seerctary of
H‘ld, in, Couneil 4o treal for HH'; sertas within oerfain Hoits

hmc, aad full f’(;tmﬂl,ah( o with other Gaologisls ar et
it Dl ef s hem strongly sapported my 1rrv’wm*u sndaris 3
Il_gt«d s § fiate 2ltes 1y reporis: demd gy pudogsousg




Ly
tg seenre this valuak !v m]lcrhovx for: Jrﬁm, at a price ot exceeding
{exelusive of costof packing  and transport) three thousand poundn;
and T owes  dire 'm! Jif pl‘l‘Ch'}.\f‘Ll personatly” to superintend the
packing and depateh. S

Fhis sanction reached e on the ?ih September, and on the 8tk
I started for Chessen, Raving meanwhile req nested Dr, Stoliczka to
“ioia me there azain. . T'devoted vwo d.ays gn route, to the study of the
collections at Brussels. | At Giessen we both went over the whole
series of Von Kliiyst@in’.: c'i'zl‘lcctim s in ded]’ zach doing this separately,
and withoot. ing o separate estimate of the
wvalue,  ¥Fin lﬂj LCI)'i] ring these *‘*m L-.h'mzntru.\; ard fading that, with
.. the mos t tmf ing differences, they essentially agreed, I succeedad, after
some GifRealty, in agreeing to purchase all for the sum of two thousaud
and four ]mnurm pc-unda, hﬂmg six hundred less thrm t’im fall amount
sunctioned.

i This w:cfu] examiaation .nzd v.zhmw of tha uolledu,m oaenpied,
some: ten days, and we had still to bave the whele packed and
ﬂ DPM(?{!“({ ) . . R :

~Among the most rewarkable portions of tlis collection were soms
entirely unigue and very valvalle fossils, Tong kuown to Palxont l
dats; and’ long classic calin the Listory ut geolngy n Europe. ; Amag
ethers, especially the ooly known shull of e disotherinm a: n{ af the
dorcatheriwm . These the R]srh* Honorable the Seeretary of State had
suggested fend Len tirely coineided in the suggestion) should be plaeed
“in sale bes bm«r in some of the Target collections of Great Britain, where
“ihey would be freely accessible to t}n pub ie, while our Indlan co’lp(-hun'tj
- should recsive the fqmuiuxt value m money or x‘(.L.(m;_;,u of specimens
: dnd costa m ﬂx\, ()Nl’llld]b, o : c '

My frst care, therefore, was to sec these lqll{ spacimens packed
i and: de spaﬂ‘h’d to Londo iy .ﬂlov.m;: tima for their . trapsport. I
paid a r.*pld visit tothe Museums of Durmstadt, Basel, and Fern, acd

s

- huirrizd to London ,‘ and finally arrangad to band over ths ubique speci-

‘ mens to the B 1(1“”1 uiuscum, rewnm@ for il u’m i:u, valic,

*i‘__i}'{‘ rémamdpr of thm collection pro-

"\fcm .ﬂnl« tlm pac Lm'f
pe won Al J}r’nntrmd nee, who during

"ffre ssell under ]lr, Stoliezka’s

‘_'im, tinie visited the collections a’n Warzbang, 'th(.‘.b.n? z*ra.nkiﬂ“, ,
Wieshaden,: 8¢, the last . box was closed, at Daxmst.idt on.the 21s3

O(-m!.r'r' (thh collection alone (mup:ed wore than eighty boxes of
diffe

" ta Genevs, where we devotad some time ta the. valuable collecticos of

he did of Professox uxamuuda we went carefuily over she noble ~:,ri;-‘.i;
of fou\_‘ds;; thenee o Milan, to compare the hi ghly interesting originals

"f,c*ru*a. «f» rtebrated  fossils. there praserved. We  weie ther
on 1o Brind wlisi 60 cafnh tlm steamer Loy EuL{'u, :

](n ’“lpfore;;ouu“ brief. surn mary of our u'tvcn’f‘nls:' seve r.,J places
omi ttr‘ﬁ‘ as f!wf' enly z:c'ml ied ws for a lr o hl urs, ‘deveting

+
Hol

ant sizes) 3 and ]e,.,m'* shese for dcbpatch, we pft":L(Ai( id at once

me‘esscn' E’At\,t and others,  Thenee we h arried to ’1'x1xg~., where, with

£:the Jabors. 6f Stoppani and Meeeghini ;- and. thenee to Belogna, -
‘I were the carnest aid of Profossor f\lp cllini enabled ns to examine th i;_

future.

. ‘
the mornieg to & visit to the colleetions, and tray elling on by nizht to
some other place. I will suffice fo say that upwurds of Mifty collec-
tions have heen e‘i‘mmm, spetial attention in all cases being devoled
to such points as were of special interest in Indisn geology.

From rany of these pmc&"; 1 obfained valuable donations ; in
some T took advantage of the frizndly co-operation of the Professors
te purchase several things much- xlcf‘ied £0 srpr‘lv deficiencies in our
collections., None of fh(:. sc have as vet arrived, and a detailed list of
them rmust, therefore, be deferred.  Altogethier more than 30 boxes
{mrhpendcuﬂv of “i Klhpstein ’nlr‘cf'm\) have been alrcady ies-
};.&L(,Lex_l, zrd there are many more to follow.

T gave spccial attention to addisg to, and cozapleting, our most
valuable and extensive serics of meteorites, and I amw happy to be
alle to rep'r.zt that T have reiurnad with mo less than 50 spetimens,
ronresanting 33 dif i"rul' falls, TLL. ave rot all new 2o cur Luhu
colleetions, as we already had representatives of 10 ont of this number,
but 1 bave been able in several to obtain better specimens than we
prevxruglv Lad, while 22 or 23 are entirely pew to our series. A few
of these were purch“wl but the majority were received as donations
or in exchange. This addition again reaintaing the Calcutta series of
aserolites in 1ts position as the most numerous 1n existence.

o

Y regret mcomm 2ly that time did not admit of our visiting the
collections at 8 1’etcr~bur b 'm'i Moscow, which have a special
interest for Indun "cclwhts from . the geographical position of the

localities whence many of them have been abt ained 3 but it would have

been impossible  to have accomplished this, exece I;tm':, by neglecting
other places.

Without anticipating mere detailed [ists, Tnmv note, as among.
the, more  important donations,—from Vienna, a valuable serics of
trachytic rocks from! lh‘;ar}‘ and sorne good {)»i\ﬂ- from 3unich,
a2 most important . series of eareful casts from the originals of the
Sehlagentwelt Himalayan eollections as deseribed by Professor Oppel;
‘from Professor Hebert, Paris, an excellent series of Normendy I*s\,xb,
from the Royval Schocl of Mines, Lendon, a good collection of carboni-
ferous limsstone fossils {nearly 400 .spr’r‘mx'*lh), also a good scries of
niinerals ; from David Forbes, Esquire, a number of rare mil*(amls ;
from Dr. Gemitz, some bes atiful Diyas tossils, wr'., Le. Of all these,
detailed lists will be prepared on thoir wrival,  Several valuable dena-
tions of books havc- also been received.

There have thus been obtained (quite *independently of any
parchases) very large and %aiuab]\, accessions to opur collecelions, both
of fossils,” mb le“.l‘» and rocks. Several of the standard and typical
seview and sections of Burope have been m'np.u(’u; anl in addition

to the iinmediate and present adventages, relationships of friendly

dntereourse,“and of seientific bxr'hﬁn'rc .uu] co-operation, have heen

established with many new institutions and fallow-lahozers in geology,
which cannot fail lo preduce most impertart contributions ju e



The resuit of dH thiv carelud mmpawm' af standard Fucapoan
types has been highly satis ;hw;.(fl'v \vl‘zv mueh ‘n,m hemn se eh and
lenrnt which eould never have been a0 4mx\/d from (]t‘*"t’l;&’ ‘s alone s
anid while it will be necessary to ma \q,, in couseqnence, o fav o chang
Cin the identifications of Indian . fossils, by much the s.n.%js:wi(,y of ¢
alterations will he in the European deseriptions,  The mast
evidence of the general seenracy of almost all the covelns
pmvzmhl\ artived at has been ohtained, f ‘

e
satrataciory
one we had

- Beelng that these valuable results have involved no .«ddit}qnﬁ,)
cxpendnmv whatever, and have been obtained during a seoson sher,
wwing to climatieal causes, na field work Is practical llz“m Bengel, I u'mt
that His Excellency Comxcll 711l consider m!l e that they are most
k.mmv satisfactory, :

T would hear the atronvresf testireony to the untiring "m:} aud
dcwtzou with which Dr. Stoliczka gave himsell to the task before hir,
“and to the liberality with whick he never serupled {o mcur ey pandstum
in travelling constantly and rapidly in erder to save time for other

‘W()Tlm.,m(.’,‘ipt‘l{d\thl(} which his limited p v certainly co a?d :mt have

; euﬁucd to muat , .

£i'om A e, lluwym‘, }:ct; o Under Bupelary €o the Guuers
Sureey of  Tudia—

DEPANTYENT, & t),e- 15::(/6’[!/1’“)!/!6’!:7 of the Gzl
~\.f. 1}.14 J«lf/’a, }f;( Jhﬂl"?llj }“i’!)& f S RER

T am directed to aanqwl"d se the rermpt of yo w letter No. 503
dated Uth ualtimo, ;elame to the proceedings of Dp. Stolicaka and
yoursclf i your ree uT fzrxakmnatmn of ssandard geological co]lnhon
m furepe. ._ P

2 In rcpiv, 1 am directed to state that the (mwrmr General in
Council has read your report with meeh inferest, and Lam to express
to you His Txcellency in - Council’s: high appreciation of the e
wuccossfully displayed. by Dr. Stoliczka and vaueself fu ohtaining spe

grens and ao qumng'mformatmn o!‘ wleat m!u ta the (wnmgn ad

Hburse) of I ldlﬂ..

: . B . it )
i ; . .
[ B . [ o, -
, At B .
Viis TR . s ,

U R R B ' R
13’7@‘«@&1‘:/{73 qf‘ t'-,?e.c Govermment of ‘ndic, in the K mnmml’ Dﬁ}varim» stf e V0 254,

<0 daded 3EL daniiy 1668

- From t’l@ szi’zl jmn’h(&\u drieroun H thmco"cv lum ;S”ev-iw(u-‘y o State

anr Tudic, to His Freellency the K itk b IfJ.. e the Governoh !f}e;zrml of ndia
’;)1 Lmz/m? »—»—1‘#:7. 1D, f?ami 23prd Noves vwer !S-b" ; :

T forward hvrmn*{ for wu ufomm‘.u n

e tidh i, i 1 s (
g“zJ l‘.ﬁ?i\:‘:veﬂi,t"n.m,? ani wu .,,w,e, (,\"pf, V) me
s ;-h me 1647, R B 1% T Oldbam, ou[mumm‘ eyt of the Geo.
Tartters to Dr. Oldbam, dited frgieal Survey of odia, rv!a,h"e to the. pur-
! Mh ‘lehirmhr n)u}.i“;“a(ic st frans miien ta ;r,d 3 ”5 Plf)fﬁ‘%(‘(‘
cand minerals,

= Klipstein's collection of fomils

wadenre with

Foom £ Onoaray, E2Q, 1L By, Sagerivlendént of the Ceolog/rel Seovey of Fodla {o
the Dadew Secveldvy of “)Lu‘dt J

.

Cid i Dhated Faadom, VIE July TW0T.

I have tha bonor to sobeit the faver of yvour submitting to the
Paght, Hon'lle wie Soeretary of State for ) udia i Clovnel!l the fullow-
ing statement for ovders, . ‘

~ B owill be knewn to .JP Roghe l{nn I h 5'«'\%*'17\' of State, thal,
secompanied by Dr. Ferdd, staiczka. | Lxl.l unf<= gist o the Geologiond
Survey of Iodia under my o mrge, I have been antiorsad to corae 1o
I Aeope, during the racess sonson 1 Ladia, for the prpose of compai
ot such hmup.um coflections a5 canmot be made available in Iadia
bt of which a careful etudy i3 essentizl to. tie proper understan n’
éwo‘ of Tadiow fosalls and recks,  Such sceastonal visits muest ever repu
sysential to the scuud progress of ;fm-iomuul knowledge in Tu,n
mm swe have been abla to hring togetharin rh'l& country collectiong
and libravies of reference sufficlently extensive ;01 general vee,. The
i, therefore, of such series bhas been one of *the main nbu\m o7
weh, W bave already vigited all the museums and  geclogists
A ﬁ“nm, Prague, Cracow, Breslau, Dresden, mezm‘ Halle
Beslia, Branswick, Hanover, Gottingeu, Gies "1, Bonyn, Aschen, Maez-
trickit, oo &co We have mvariably met with the mest hearty aunld
friendly 2id from the mony distinguished minesaleo ard paleonte-
logiets we bhave moet ; with all we bave established elations of exchange
sud po-operation, whicli- will i future years prove tnvaluable s frow
sevezal, 1 have already obtained donitions of gelected fossils of carity
and interest which it would have bevn impessible to have nhtained "
ether ways, and of which the raece maoney value is very cousidaratle,

?

w

Tiw

Awoag other collections, we spent somue bmoa in th
very astenst fc and valuable collzetion of Professer Klipstein in (,[, S
Thie serfes is of the bighest interest, containing the
mwany of b x‘oﬁew € Ewlmm in's mthc deseriptive iL sers, It
resalt of five and. twe.n‘*' years of contianed thun ; it Is very
sive snd in good order,

tudy of the

Family reasons ond pcctmf: v diffeultios have induced Prcfosin
Rlipstein to Joffer the whole of tilm axtensive Jh clion for sale ju one
tor. 1t contains bwic fly summarized the fuﬂm\m 1 ELLTES (e

VIE‘ FBRATA.~ Lnciusive of the Sp “eudid he Lﬂ of the dinctheriug,
the originals of many other descriptions and a fine series of hones of
Lirds, there are from- ' ‘ ‘

) Sracitiens,

Tertiary :}upo»xi»: of North Ger nmw

cee 3,800
Ol lu‘ ditto Citto e

e 180
Tertiary deposits ¢f Soath Ger rImany 1,614
A ese B3R
Older ditto ditto oy
j‘mln whher ceunbiies . s
tis
e Totud

it aboub 400 casts uf rare spocios uob now pmmu’d L2
3,65

Waline o g - 2 _' ; A o ; . N
Abuking o “O’u!‘uf e thasn ¢,000 specizaens of ths vertebride farile ylons




1

Mot m’%\.m()f Hm farge wiu the coltection containg ne miv 2,000

B i m.l ns.} n( these w suwanary s,
MoLLUsea. ] b v, Funts foseily
Qecendary Tertiary from W wrlese A very fme- sOres frmh the Weatleran,

berg, Bavaria, Tyrol, e L IBERD . g Hﬂq ni o shont 1,600 ¢
Sohengan Cretace L e
Bobemian Cretace o Ta addition to tlm foz
- Bohemian & xhl"‘ arn. i %3]

“Vienwa F e L B0 collection contains—71st, o systematic
T Aloy, Shna, C nmth., &Ko L B0 qe(ﬂ():;gi(_,'al series with 8'to 8,000 cr,n.,
o 7 . s} il - .
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