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SELECTIONS
RECORDSOFZTHEGOVERNMENTOFTTHEPUNJAR
NEW SERIES—NO. XXI.

NOTE

ON

COAL AND IRON IN THE PUNJAB.

Ref erences —.
Punjab Selections, No. X., 1854 ; Report by Dr. Flemming, 1851-52.
. . Ditto No. XVIIL. of 1862 ; Report by M. Marcadien, 1853,
thcm] correspondence, 1856, i
"'ic_l"sures to Public Works Department Resolution Nos. 1848—65 R of 1874.
Punjab Products by Powell, 1868. :
lemoirs of the Geological Survey of India— !
Volume II1., Part 3. the Sub-Himalayan Ranges, Medlicott.
XTI, ,, 2 Salt Regions of Kohat, Trans-Indus, Wynne.,
3 X1V., Geology of the Salt Range, do.
w1 XVIL, Part 2, ditto  ditto, Trans-Indus, do.
The Beonomic Geology of India, Ball, (1881). ;
Pamphlet by Dr. Warth on the Charcoal-Iron Industry of India,—Govern-
- ment of India's Oircular No, 11 F., dated 6th July 1881.
OLe on iron manufacture by private enterprise, Molesworth, 18th Augast 1883,
teport on iron-working in Bengal, by Ritter Von Schwarz, 30th _Jmm 1882.
R“l"'l‘t by the I«Inginchcr-iu-(}llief, Pnnjab Northern (State) Railway, on coal
Seams, Chitta-Pahar Range, 12th Augast 1882
T In a recent note by Mr. Molesworth on iron Dmnnuf'actglre in
Adia, the Possibilities of the development of any such industry in the
Unjab  wepe briefly but clearly summed up. _Aftcr going through a
]g_reat mass of references and reports on the subject, there appears very
ttle to he saig beyond amplifying what has there been concentrated into
€e paragraphs, and as the very limited economical possibilities

two or thy
of such 1ndustry in this. Province are pretty generally known, there
18 but small satisfaction in enlarging on what can 'nt best have but a
Degative interest ; but it may still be useful to bring together what
availah)e information on the subject there is. Admitting the ex-
Istence of ceptain iron ores in many parts of the Punjab, the great
and Insuperahle obstacle to the establishment of any iron industry on
a Scale suﬁ‘iciently large to be profitable is the want of-fue]. In the
absence of great forests from which a plentiful and continuous supply
of timbey op charcoal might be drawn, the only !mpe would be the
18covery of a workablo slfppiY of coal, and any review of the subject
that did not consider the coal possibilities would be incomplete, The
tWo mingrq]g may therefore be considered together.

»n
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NOTE ON COAL AND IRON

5 2, é& ]w?ry slight acquaintance with the geological formation
e Wlf e level Punjab plain will suffice to limit the probable dis-
:g:ie:g ;Joue;ghe_r to thf: surrounding hill ranges ; but in almost every hill
i & e ,érg)tu emlsts n one form or Ot}.'cr’ and In some cases ores
e carfieal Y-t . na few, the manufacture, to a limited extent,
e dﬂl; for long periods ; the only reason the industry
e eloped, being the bcfore-poted scarcity of fuel, and, recently,
- competition of English iron, which has driven the more expensive
charcoal-made iron out of the market, R

to tl?e pll‘inrg:;a{z lbemcc?&l:f;ﬁnt to consider these regions with reference
physically divided. jiacr (1 etoukspinto Rwiich e R
4. Beginning with the North-Eastern frontier, iron ore 18
alayan Ranee found almost all along the Sub-Himalayan
© group from the Jumna to the Ravi. Occasional
have been reportod - butsg_ecunens of the red oxide or red h_:cmatite
ore, often described’as 2 r:e 11_511:‘11 form is a magn_etlc and micaceous
g 10 Mk, Molinolt, 1o, be fons 1o e o S Wik appears,, aocoihy
most noticeable and ext i ound n rocks of metamorphic origin, the
of the mountaing 1 v dclmsltsloccurriug at or near the base
ferruginous eraing sc 0 most of the sites examined, these magnetic
schists forming thescem fohe derived from the decomposition of the
slowly, angd of?cour:;ass, of the rock above. Decomposition operates
ébris is more ex OSCdmamly at the base of the mountain where the
or melted snow. Pln & to the action of water, either from the rains
the decompOsed Schistson}elt‘lf_tms the quantity obtainable is very limited,
Ve a bare return for tl}'lclf]mg R .2 iPeresniage LofRODASENG
“Omparatively rich n{c abor 1nvolved in washing, while others are
rom 30 to 40 per cjea. y ,if‘ml‘]es examined by M. Marcadien yielded
the matrix inyolyes ?;u 1'he separation of the grains of iron ore from
easy, and ineipeusi!vc qu‘l;g an;l_washlug, but the process 18 s1n1P}c,
Quartied, ang re . The schists are” usually very friable, casily
Iineral can he wy lplwel 18 available near most mines, in which the
the earth, aye easils 1ed, and the crystals of oxide, being heavier than
18 mo doubt, any separated.  Of the excellence of this iron there
Swelting havipe he};nmll;ms have long been famous, a rude method ©
anticipation of the Begsoxﬁ_edmdmvn for generations : an indigenous
to t ¢ l_mt producing a me%;)al f)‘i'silslelléVOIVmg R Ol
¢ Dalive wants, The oye ; i nest quality and well adaptec
ot ron of the Swedig] h 18 eminently suitable for the manufacture
“WWogts e aan I-in:]L ?mcter’ or for what is technically known 2$
ron have hegp turx‘led Ot fs t eel. ~ Excellent specimens of manufacture
sent Home from the Ia(i?]t1 Hl)m Néhan, Mandi and Kéngra. Specimens
. Sharp, Stewart ‘;1;1(111 zlijoie n 1%38, and tested at the works ©
With the hegt qualitic oyd Forster, compared most favorably
tests givipg results Tt English hammered and charcoal-iron, the
ound at many placessut[;f: 1or to ecither. This form of iron has beet
the Pir Panjil may be Oslilg(lllout the range, as far up as Jummoo, where
Beries changes intg the sub-llnetg)mgfgfxli]c’: ST Ech o

Sub-Him.
Iron,

—

— T

IN THE PUNJAB: 8

the J um:[;hm‘c were ancient works at Kalsi on the Dehra Diin side of
blastqj‘um,a_' 2 At l\_:lh:m _tl'lc Rdja ot‘ Sirmur has established iron
mel'imcnﬁ?b;. -'Illll_d, in _uddm?n to a Ioun‘dry, recently c&ontcg‘lplna_ted,
¥ Mz, B:lfl ‘ltO. lmg—n}x]ls. The outturn from the foundry 1s given
4t about 50 tons per week.
Shels inIL*:lthC §ulcct, Dhémi and Kot Khii States, at R:TflJJ‘Jll'eraud
one time o Bashahr State, are mines that have been wor fe ] a;;
SWryeyop Qr other. 1In the Jubal Smtc,‘M. Marcadien, a Gc?loglr‘:)a_'
025 s ;‘ ho was deputed in 1853, describes 8 or 4 mines fee(_mgtgt
Mang; gt“'g-fn}'nnces in villages near, and ‘Slml-lﬂl‘]}’ mines _ml e
Tegardin t'flit? with numerous farnaces 1n 6 \l'lxlluéiresl, p;;él(i?ivz;?
in the Sgi which, and the percentage of E.\ldeh. mqt e shales, g
elected Punjab Records, No. 117, for 1862.

7. The well-known mines in the Chota Bangghal Valley and
worked at least from

» iy 0 the Kdngra District, have been )
ttli(; bﬂi{h times, Dr, ‘\“\"urth,siu a ’report sub:uittqd to 'Glo;'.erumiilnthli:
l'Opor’t nstal‘PFS 8 villages with 85 furnaces, and M. Marcad 1cln, e

of 8§53, several others with 116 furnaces In all, _eacll tg:rmreg
are ;zllli,%tll average 4 maunds of iron monthly. 'l'hllls, if Dtr:e “-"32&,
‘OW(—:‘;G; ¢, would amount to about 200 tons annually: :

> Puts the fignres at only 2,000 maunds. . 4

form ather poor schists near Dh:.a:n:ls.li :

d the subject of a report ; and some mines have been worke

the ¢, : i v of the Ravi.
ambg By iul river, a tributary o
Othop, ba State at Bhandal on the Sl:iili:?.:‘i:fgo miles above Jummaoo,

Of e 1 " a % st
coony I(as?ﬁ:l%f‘ggﬁl:a:szc:;l;:: L:E;‘:: Zf Jess note in the samgmit&:e
Sorif Kutyar and Pinch (on the Piinch rlvcr)ofcczﬁc samg

rmation is scant, The last, though the.‘?lres are
> appear to belong rather to the Pir lfun.].?D.. A
hml’?at'iteli;:sn})g}“]“ko‘i,. on a spur in the Hazéra District |
e . put of authentic
¢ tities

ik . s Ly i
Similar mines are said to Cfli‘t li rI\;SOI-tcd large quan
Mr. Calver tes for sale at the annual

Pl‘occ?er]ing north, some r

N 10
Nigy o €
o 'ir(;:‘ﬂhon there is very little.
ire . 1S brought in from the neig
Ut from where is not stated.

doubt, ad

t}mgelll' Further examination might, “°l~1— the above,
unf‘ Ocalities with similar mines ; but, 1\10 Al
?)v?r“bl." situated, being buried amO: o2ty
Uy roads are merest foot-Lr .
s are often the resent, it may be

. at :
i As far as all observation I]?sc ﬁ(i)tlifeiu tth:)w]wIeof this 1l-angc
Coa) i re is no 10CALE i 1d, and geo-
b 2:[1"]}(115112;‘:;]]61'3 a supply Of-[c,o ﬁ}cftgolllllleu:‘.ious gt‘wo
OBlsts Uhite in opposine all hope of an¥: Mr. -i\ ‘ifwc been made ; the
g‘m"l]s of rocks ir?}:vliicﬁ ;upposed coal (llscmrm]'lfs.oc‘ks beneath the lime-
zlt.:dstunes of the lower hills and the }’]h.lc%: S:mh}illl‘s Certain nests and
nes of ¢ : the highe i ] loeal

: 'inges P : may be a loca
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Lcummatifm ; b‘ut after examining maby 8LOIES
: : X¢

hbouring Sta
d to the number of
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to the conclusion that in the region from Naini T4l to the Ravi there
was no true coal whatever. At Silani under Nahan some seams ©

half an inch to 8 inches were discovered ; similarly some small accumula-
tions in the K#léndla or Timli pass at Dharmkot near Dharmsila and
Gopipur in Kéngra. These have been indicated on sketch map No. 1,
but are only interesting to the mineralogist, and may be omitted
entirely from any economic consideration.

13. Mr. Medlicott, in reviewing the whole question in his mono-
graph on the range, while anxious not to deter any explorer from fur-
ther investigation, points out that the result of experience is unfavorable
to the prospect of coal being found in any useful quantities.

14. Tn some of the tertiary rocks of the higher Himalayan range
there is of course a possibility of development, and one or two localities,
as Dandli on the Pinch and the Sanjar Marg mountain, have been
indicated among others as favorable; but if even coal existed, the
position seems beyond the limits of any economic working, It may
therefore be assumed that an iron industry in the Lower Himalayas
can only be confined to charcoal-made iron.

15. The Néhan State may be taken as a fair example of the
probabilities of this becoming a commercial success. The .R4ja has
within his own territory both the ore and the flux with somewhat
extensive forests for charcoal ; but there are serious impediments to
making the undertaking pay; both the ore and the flux are at present
brought by pack animals along hill roads, the former 24 miles from
Chaita, and the manufactured iron is 24 miles from the nearest rail-
way.

16. At Kéngra, again, where are far the most important of the
mines hitherto worked, attempts have from time to time been made
to develop the industry. Most of the mines are in somewhat inaccessible
localities ; the approach to those in the Chota Bangdhal Valley is.by &
foot-track over the Solebtar pass ; height about 10,000 feet: but @
moderate expenditure would, it is said, make this good enough for mules.
There are several others on the flanks and spurs of the Dhouladhar range;
5 or 6,000 feet above the sea, but more conveniently situated as regards
the Kangra Valley cart-road. %

17.  Regarding the quantity of ore procurable, Dr, Warth estimates
an outcrop in the Bangdhal Valley, more or less continuous, over &
distance of 4 miles from Khod to Diot ; but nowhere did the workable
seam appear more than 2 feet thick ; and 1 foot of good ore might be
taken as the standard, The mines were mostly open quarries, without
any true mining, but occasionally real mines had been worked to some
depth, although the risk from falling in was considerable and accidents
fl‘equen?;, Good seams of the kind often repeat themselves ; and Dr.
‘V_:u'th in a ca_lcula.tion assumes that as many as 10 miles of such seams
might not be improbable, though the difficulties of transport to any
;::)on;nl:](énet‘:te.ntre \!i(‘)l]lld be great: For the production of one maund of
e ilm'af;ea .1Jout_20 cubic feet of excavation as NeCessary, and

, 1t under flu.m'a.hlc cireumstances ore might be obtdined from the
supposed 10 miles of seams to furnish material on this scale for the

=
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annual manufacture of about 1,100 tons of iron for 30 years. As will
be hereafter explained, Von Schwarz would consider this total little
more than sufficient for one year’s economic working of an iron industry
on any justifiable scale.

.. 18. The cost of the iron as now manufactured, in rongh lumps,
1S given at about Rs. 135 per ton in Kdngra. It formerly realized about
Rs. 216 per ton, butis now practically driven out of the market
by the English iron. Improvements in the process of manufacture
would probably materially reduce the cost.

19. The mountain sides in the Bangdhal Valley and the slopes
of the Dhouladhar range in Kdngra are covered with extensive
forests of chil, rhododendron and oak, and under proper supervision
there might be a future for charcoal-iron on a moderate scale here.

20. A railway is now in progress to Pathdnkot, from whence
the Kdngra Valley cart-road provides a fair line of communication.

21. Detailed reports on the working and manufacture will be
found in Colonel Paske’s Report of 1873 and in Dr. Warth’s pamphlet

with some suggestions for the improved manufacture of charcoal-iron,

22. The iron of Bajdur in the hills north of Peshiwar has long
Tron : hill . been famous. The ore would appear to occur
war | llsnorthof Peshd- .o o plack magnetic iron, sand similar to that

in the Lower Himalayas, and the iron to be
obtained by a somewhat similar process. It is mentioned by Mr.
Powell as selling in Peshdwar at from Rs. 81 to Rs. 162 per ton, and
1s said to be in g;reut demand in Kabul, to be used in the manufacture
of match-locks in Kandahar ; and in Kashmir to command three times
the price of locally made iron. The greatest quantity ‘is reported at
& place called Burowl ; but, regarding the extent to which the ore is
obtainable ‘or the cost of manufacture, no information is available.

S
No coal of any kind has ever been reported.

23. On the western frontier the information regarding the iron
and coal of the Suleman range and hills be-

Tron : Sulemén range. tween the Punjab and Afghdnistan is but sgnnt_\r.
From Kanigorum in the Waziri hills iron is largely exported to L:}b}xl,.
and large sfl)pplies are, or at some time Were, drawn for Dera Ghazi
Khan, ~The ore is described as a brown heematite.

24, Some observations were made by Dr. Stewart, who accom-

. 3
ani e o 1860, and during several days march
Panied the Waziri expedition 1n o wasaalso reported on by

observed evidence of iron manufacture. was ! )
r. Verechere i301867, and some account 1s given 1n tM;' Plf))WOll s
uujab Products, but it does not seem that any ‘cong_pe en _‘f 5:{“'{3?
has “yet visited the mines, and there 15 10 information as‘to their
extent,

25. Specimens of similar 0
and other points on this frontier,

26, On the eastern slopes 0
Coal stones (of the
A sandstones and

shales some thin seams of coal are occasiona

res have also been obtained at Bajdur
but so far nothing of any value.

£ the Sulemin range nummulitic lime-
eocene period) oceur, mixed with
shales underlying, and in these
Jly found. In the Chamar-
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lang Valley, about 75 miles west of Dera Ghézi Khan, some specimens
of good quality were found ; and in 1874 Mr. Ball, of the Geologica
Survey, was deputed to visit and report ; he however found no seams
exceeding 9 inches in thickness, and all had a very rapid dip. The
majority discovered were small beds 2 or 3 inches thick, and he reported
none as having any commercial value. :

27. A poor hard lignite has been found at one or two places 1
the Dera Ghézi and Dera Ismail Khan Districts.

98. TIn the Waziri hills, at the above-mentioned Kanigorum, ceal,

h . as well as iron, has been reported. Irom the
hil(ljs? al and iron: Waziri description of its nature and position, it woul
; seem to be somewhat similar in character to
that at Chamarlang. One seam is stated to be about 3 miles east 0
the village of Luagar Khel, and this or adjacent localities have been
referred to by various observers ; but thereis nothing to show the extent
to which coal exists, and the geological probabilities are against any
considerable deposit, while the situation would heavily handicap any
possible industry. :

20. With the exception of this place, concerning which it might
be worth while when opportunity offers to institute further inquiries,
there would appear to be but little hope of either coal or iron in this
portion of the Province. :

30. In the southern part of the Province the only hills are those
at the commencement of the Aravali range, and
of Mahrauli on the borders of the Delhi Dis-
- trict, and at two places, Jhir and Paton-Odepuri of the Firozpur Tahsil

in the Gu_rgaou District, the existence of iron has been long known,
and smelting was described there half a century ago by Captain Boileau-
Before the Firozpur Tahsil was annexed in 1836, charcoal-iron smelting
scems to have been carried onon a somewhat extensive scale by native
agency. Mr. _Ch_r‘L'nmng writes that there were then some 22 or 23 smelt-
ing-furnaces in Firozpur, each capable of turning out 2 maunds of iron in
18 hours. In full work this would have represented an outturn of 2
tons per day. About 7 maunds of iron-stone and 6 maunds of charcoal
(then valued at Re. 1) were required foreuch maund of iron, the
cost of manufacture being put at about Rs. 63, and the selling price
about Rs. 81 per ton.

. 3L The adjoining hills were formerly clothed with thick dhak
Jungle, from which the charcoal was made, the jungle being conservec
for the purpose; but after annexation the mines and the hills were
made over to the various villages, the jungle was quickly denuded, and
the manufacture, being unremunerative, was abandoned, The ore is &
fairly rich brown hwmatite (hydrous peroxide), and 1s found close to the
surface, but there is no information as to the extent of the deposit.

2. In September 1874 His Honor the Lientenant-Governor ex-
pressed a wish to have the iron localities of this district examined an
reported on by an Officer of the Geological Survey, butit does not
appear thap this was done. The position of the mines is advan-
tageously sitnate with reference to Railway transport ; but there is no
prospect of any fuel except imported coal,

Iron : Arvali range.

o )

~ 1much attention as a source of iron.

7

IN THE PUNJABR.

33. Having thus made the circuit of the Province, it remains
only to notice the Salt Range and minor hills of
the Sind Sédgar Doab in the north. The iron and
coal of the Salt Range have, for many years, attracted notice, and
hopes of useful supplies of both have, from time to time, been raised,
ouly to be disappointed when full investigation came to be made.

34, It is now pretty generally accepted that the Salt Range

el possess no iron ore of any consequence. tI'he_who]e

: range has been closely examined with this view by
several competent observers, notably by Dr. Flemming and Mr. Wynne,
who both reported unfavorably. The latter very fully examined the range
from one end to the other, including the Trans-Indus extension ; and
the results are given in extenso in the Geological Memoirs (Nos. XL

of 1876, XIV. of 1878, and X VII. of 1880).

35. The only known ore consists of some nodules of earthly
hzmatites found in one or two places as at Mukrach and Karauli, and
by repute more extensively about 30 miles south-east of Bannu in the
Trans-Indus part of the range. This ore is said to be in considerable
demand at Kélabdgh for making nails, cooking utensils, &e, but
curiously there is no mention whatever of any such mines in Mr.
Wynne’s monograph of these hills (1880).

36. In the detached barren range of hills called Kerdna iron
undoubtedly exists ; and in an isolated hill called

Iron : Kerdna hills. Kot Kerdna, just within the boundary of the
Jutch District, Dr. Flemming reported an abundant supply of hem-
atite, and some experimental metal has since been produced. This hill,
height about 1,000 feet, the highest point of a small ridge rising most
abruptly from the plain, is mainly a coarse brown ferrugineous sandstone
traversed by veins of white quartz containing a mass of rich ore which
he estimates to yield 70 or 80 per cent. of metal, and obtainable in

considerable quantities, but which does not seem to hat_’e attracted
Dr. Flemming mentions also a

peroxide of manganese as also obtained. An account of Dr. Flemming’s
ivestigation will be found in No. X. of the PqulJab_ Selections of
1854, but the locality does not seem to have been specially examined
by any Officer of the Geological Survey. : ‘ !
7 7 i f e coal that has caused so mue
e regardsth?::erzlllgzlsise‘:}:rgaslllit exhibiting traces of carbon-
acﬁms matter has been examined and reported on.
afterwards Sir A. Burnes, submitted a
coal from mnear Kohdt, and _among
be instanced Dr. Flemming’s in

Salt Range,

Coal : Ealt Range.

As early as 1833, Lieutenant,
report on what was supposed to be

the prineipal of the subsequent ones may : 4
185§j1§£111\'}1a2cad?0?1 i3 inq 1855, Colonel Taylor’s on the Kdlabigh coal

in 1863, Dr. Oldham’s in 1864, Dr. .Ver_eche}'e’s inﬁ 1867’(,l hﬁi{r. L‘yvman iJn

connection with the petroleum e.lvplo_ltatll%r}; Sma ;31?,3;8 - é' e lﬂgn% :
labor. ol nographs 1n ).

:sz})t;satteo ftic;ﬁ;?:é f?ltl)owbang correlate the obsprvatlpnsa\ {of aPll of ﬁ];c

above, as the gist of the matter has :'Llready been} gweil in ] fr.Ec 3};‘;’1 iz

Punjab Products and subsequently in Mr. Ball’s volume o
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Geology published in 1881, Thelocalities referred to by Messrs. Flem-
ming, Marcadien, Taylor and Oldham have been shown on a sma
sketch map, No. 8, accompanying.

_ 38. The substance of these reports shows that an inferior coal or
lignite occurs at 18 or 20 localities ; but at only a few in any workable
quantity. Several mines have been opened, and though the minera

has been used, it has generally been reported on unfavorably for econo-
mic purposes. In a few cases a fair quality has been obtained, but the
quantity very small and usually deteriorated by admixture with the
inferior quality from the adjoining beds. A good deal is not coal but
lignite, a structure something between fossilized wood and coal, contain-
ng much sulphur and iron pyrites, rapidly disintegrating when ex-
posed to the atmosphere, and very liable to spontaneous combustion.
It burns quickly wn;h.out coking, with a large quantity: of inflammable
gﬁfﬁi‘?d large proportion of ash ; so would appear to be ill adapted for
il l‘tgoliurl’%s_es: but as a fuel would, no doubt, compare 'favorably
ges d. Experiments showed that for locomotive engines and

‘€amers one maund was equal to 2} to 4 maunds of wood.

I - .
g90103ﬂ?(.:a1 i‘he mineral is found, but only in detached masses, in w0
Fod s eries, in the shales and sandstones of the jurassic or oolitic
T_cou.fmed to the western portion of the range, which, as regards
?vlﬁ ‘ﬁY: is the best, and in the eocene beds of the tertiary series in
¢ seams have occasionally been found 3 to 4 feet thick.

differ‘%:g'ce (%)3‘210?;1031 authorities offer a theory to account ‘for the
tertiary rocke Wefill }the extent of the carbonaceous deposits in these
in NUrth—Euztan tllo;c found to a considerable extent in similar rocks
dition of the Pem' ]ﬂ( 1a, to thc_ effect that the present clnp:mc' con-
in tertiary tim ~hjad of little rain-fall and sparse vegetation, if existing
of the mas;erialeb%hwou.ld have been sufficient to account for the absence
seams of coal S,mat 1}“ Assam contributed to the formation of large
as regards the P 5 ,:;“391"5? savours somewhat of begging the question
far as researeh}un']a climate in such very prehistoric times; but so
limited ests of léliiﬁ;efi gone, noth.mg. beyond thin seams, Or the. most
tertiary rocks of the ;Sa.lctD l;%m?é'e.llgmte, hiaye hson. 4Ly e

41. An attempt t i i
ol Pt to estimate the quantity was made by Dr.
dham, and the following précis from his meriomndum will ygiveﬂ-

general idea of the result .
Trans-Indus.—In the older Jurassie rocks.

. Mullakhel —Trreo ; ; i
u gl fﬁ.sﬁhifé:?ular strings and nests in many places in the

Kotki.~Beds containi '
Chichali Pass‘mlﬂg coaly matter at the south end of the

Kalal[;fg"’;__()arbonized masses of wood in alum shales, Possi-
. ¥y 45,000 maunds could be obtained.
Cis-Indus.—Jurassic and tertiary.

Amb—Coal of no value and of limited extent,

g
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Sunglewa.—Two thin seams of 6” and 10” respectively ; dip 30°;
could not be profitably worked.

At Chamil Kutta and four others, coal, originally of very limited
extent and mostly worked out.

Nila.—Poor coal, 15 inches thick, dip 30°, and 8 feet of
blackish shales with thin layers.

Dandot.—At three localities the thickest 2% feet thick. Fuel not
bad, but no profitable quantity.

Pid.—Seam of good quality ; in places 3 feet thick; dip 600°
From this and a place called Samundie about 2,000 tons
were extracted between 1863 and 1867.

Khewra—A seam 8 feet thick, but very inferior, and mixed
with shale.

Bhagmedla—An outerop 3 feet 6 inches thick, extending for a
distance of 2 miles, dip 63°% Dr. Oldham estimates the
total amount available here at 1,620,000 maunds. This
may be taken as the most promising of the series, and, de-
ducting the necessary percentage of waste, a favorable
estimate might assume 40,000 or 50,000 tons of fuel. The
examination, however, tends to show that such deposits

ally, though not continuously, along the range,
jally towards the east, and further examination
discovery of similar beds in other places
possibly now concealed by the débris that has fallen from
the associated rocks above. Af the same time the soft shaly
nature of these rocks, combined with the fact that the coal
heds are generally overlaid by a hard nummulitic limestone,
will always render prospecting both difficult and costly.

exist gener
more espec
might result in the

42, Tn the Chitta Pahar Range, which connect the mountains of

) southern Hazdra with the Sufaid Koh, the

o 2 IR e tertiary rocks are again exposed, though there
is said to be a marked distinction between the character of the groups
and those of the Salt Range. Mr. Ball points out that carbonaceous beds
underlying the nummulitic series can be traced in many places, and
that these locally include nests of light coal. Attention has again been
recently called to the subject by the Engineers .of the Punjab Nolfthe}'n
Railway. Mr. Johnson of the Attock bridge, in a recent report, is d;_g-
posed to attach great value to some beds examined b; him at Chir,
Shujandhar, Dheri and Baguilab. He speaks of seams abto 8 feet thick
at a depth of from 50 to 60 feet from the surface, hut which the
presence of water prevented his exploring further ; that he has already

i 2 on the Railway works and supplied 10
used some 1,500 to 2,000 tons ‘th the most favorable results

tons for the gas works at Riwalpindi Wi ¢ le
in the )roducgtion of gas. The matter 18 now under investigation by
! ; the strata has so steep

t of India, but it appears :
grgi‘i: ;?: :gebec}gflilgz?ggrp%ncliculm‘, and it will not unlikely be found

these figures do not represent the thickness of the beds, but the mines
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are mere pockets of no great extent. The mineral, of which a sample
has }Jeen received, has every appearance of the inferior Salt Range
1§gn1§cs, and from Mr. Johnson’s description of its rapid disintegra-
tion 1s apparently of much the same character.

43. As regards the prospect of any iron industry in either of
these two ranges, it may be said, with the single exception of the 150~
lated hill at Kot Kerdina, there is no iron, and any coal 1s not OH}Y
poor in quality, but so insignificant in quantity, it niight be left out 1
considering the feasibility of any industry on a large scale.

44. The first of Mr. Molesworth’s conditions for a successful iron
imgoitﬂi;i?; for successful industry is, that the manufacture must be Of
. F5 . asufficiently large scale, and it may be ©
interest to briefly notice what that required scale would be for works 111
India. Tn the case of Bengal, this has recently been done by Ritter
Von Schwarz. He points out that not only must works be on a large
scale, but for the manufacture of wrought-iron in the form of rails,
girders or Oth'er heavy rolled iron or steel goods to be successful, as
large a quantity as possible must be produced in a given time, in order
to fllstrlbute the nseparably heavy expenses for workmen and super-
vislon over a great outturn. 1

.45, In England and America the average outturn of a single rail-
rollmg will is about 440 tons of finished rails per 24 hours, and,
exceptionally, in making double headers of 80 ibs. per yard, 600 tons
have been turned out in the same time. Von Schwarz bases his calcu-
lations for the Bengal iron-works on the modest outturn of 200 tons
of rolled goods per day, and estimates the cost of a single rail-rolling
mill at Barrakédr at 241 lakhs, viz :—

Rs.
Furnaces and machinery .. .o s 14,14,000
Buldings and earth-works .. o .. 5,80,500
Trz}lm.vays and Railways .. .o oo 1,70,000
Bringing out 70 Kuropeans. . os e 85,000
Working capital ., o oo «. 250,000
24,49,500

With a factory on this scale in Jull work he estimates Bessemer iron
rails might be turned out Rs. 19 per ton and steel rails Rs. 28 per ton
cheaper than similar goods can be obtained from England at Barrakar.
At any point nearer the sea this small saving, which depends on fluc-
tuating prices, diminishes. It would increase the greater the distance
the manufactory was from the nearest port, and so obviously would the
cost of machinery, &c., ang the cost of a similar mill would be materially
mereased in the Punjab. '

46.  The Bengal iron-works were originally constructed with two
blast-furnaces capable of producing 40 ton of grey pig-iron or castings
every 24 hours. If they are to be profitably re-opened, Von Schwarz
recommends arrangements to be made to raise the production of cast-
1Fon to 80 tons, sufficient to produce cast-iron sleepers for about % &

z

_trunk line.

-
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mile of broad gauge lines perday. Todo this he estimates the improve
ments and repairs to the existing works at Rs. 6% lakhs, to which
would have to be added the value put on existing property, about Rs. 4%
lakhs. When this Company first opened in 1875, they produced pig-
Iron at a cost of Re. 65 per ton, English pig selling in Calcutta at Rs,
60. TIn two years the Company succeeded in bringing down the cost
to Rs. 40, but English pig-iron had fallen to Rs. 29. Its present price
1 Caleutta is Bs 35, and of cast-ivon sleepers about Rs 59 per ton.
Von Schwarz estimates with his proposed improvements and keeping
up the steady outturn of 80 tons per day, the cost of pig-iron might be
brought down to Rs. 25, and of cast sleepers to Rs. 47 per ton,
but this is excluding the important factor of interest on capital. Eng-
lish prices at Barrakdr would run about Rs. 47 and Rs. 65 respective-
ly, so that the difference of the Bengal made castings would be about
Rs 13 and Rs. 18 per ton cheaper, less charges for interest, &e., say
Rs. 3 to Rs. 4 per ton.

47. This is under peculiarly favorable circumstances in - Bengal
with the raw material, a rich iron ore, a limestone for flux, and good
coal, all close together in unlimited quantities, the Barrakdr river
alongside, and an existing railway connecting the works with the main

48. Owing to the increased land carriage on imported iron work,

a Punjab manufacturer wouald be able to take a considerable higher rate

for comparison, but in every other respect he would be at a very serious
disadvantage, .

.49, It may therefore be said that, as far as our present infor-
mation goes, neither fuel not iron could be concentrated in sufficient
quantities at any spot in this Province to render a large iron industry
of commercial possibility.

50. Charcoal-iron of superior quality might, by careful supervi-
sion, be produced at Kéingra and some other localities in tha S[;‘bi
Himalayas at remunerative rates, To a more limited and dOUbjs.u
extent at one or two other sites. And concérning some Otil(fll"x-tlegr i;:
jdur, Kanigorum, Kot Kerdna, and the Gurgaon District, fu

quiries would at least be of interest. )
(Sa) E. E. OLIVER,

96tk March 1883.

Enclosure. I
1. Map of Punjab showing localities of coal and iron With
mountsin ranges.
g, Plan of Salt Range showing ditto,
8, Bketch map of part of Kdngra Valley

reference to principal

and Bangahal Valley.







