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I l' In a recent note by Mr. J\folesworth on iron manufacture in 
p nc 1.a, the possibili ties of the development of any such industry in the 

UuJab were brietiy but clearly sururned up. After going throug h a 
n;~tt mass of. references and reports on the subject, t110re appears ~·ery 
tw e to be said beyoud amplifying what lms t!rnre been c~ncentra~c~ .1~to 
f 0 or t~ree paragraphs, and as the very limited econom1cal poss1b1ht1cs 

? buch iudnstry in tbis IJroviuce are pretty generally known, there 
is ut. small satisfactio11 in enlarging on what cau at best have but a 
ne~at1ve interest · but it may sti ll be usefu l to bring together what 
~vailabJe inform~tion on tJie subject there is. Admitting the ex
iste~ce of cer tain iron ores in many parts of the Pl~njab,_ the great 
and insuperable obstacle to the establishment of any iron mdustry on 
: scale sufficiently large to be profitable is. the want of. fuel. In the 

0~s~nce of great forests from wJ1ich a plentiful and contmuous supply 
cl ' tunber or charcoal miabt be drawn, the only hope would be the 
thscov~ry of a workable s:pply of coal, and any review of the subject 
t at rl~il not cousidcr the coal possibilities would be incomplete, The 
wo nuuerals may therefore be considered together. 



2 NOTE ON COAL AND IRON 

2. A very slight acqnaintance with the geological formnti?n 
of the wide level Punj ab plain will su ffice to limit the probable d i·si 
covery of either to the surroundinC7 hill ranges ; but in a lmost every hd 
region round, i ron exists in one fo

0
rm or other, and in some cases ores 

of singular purity. I n a few, the m anufacture, to a limi te~ exten.t, 
bas been car ried out for long periods; t he only reason t he rndustiy 
has not developed, being the before-noted scarcity of fuel, and, rcccut.ly, 
the competition of E nglish frou, which has driven the more expensive 
charcoal-made iron out of the market. 

3. It may be convenient t o consider these r egions with r eference 
to the principal mountain ranC7es or g rou ps into which they are 
physically divided. 0 

4: Beginning with the Nor th-Eastern front ier , iron ore is 
. found almost a ll alonu the S ub-Himalayan

1 Sub-Himalayan Range 0 h R · 0 s'oua 
I ron. group from t he J umna to t e av1. cca 1 . ' 

specimens of the red oxide or red brematite 
have been repor ted ; but the usual form is a ma"'netic and rnicaceous 
? re, often described as maC7uetic i ron sand and ; hich app·ears, accord · 
10

g to Mr. Medlicott, t o b~ found in rocks' of metamorphic orig in, t he 
most noticeable and extensive deposits occu rrin"' at or near the ba~e 
of the mountains. I n most of the sites exa~ined, these magnetic 
ferruginous grains seem to be derived from the decomposition of t he 
schists forming the mass of the rock above. Decomposition operates 
sl?w~y, .and of course mainly at the base of the ~ountain where. ~h: 
debris is more exposed to the action of water , either from th~ 1.a1n 
or melted snow. I n some cases t he quan ti ty obtainable is very limi ted, 
t~e decomposed schists yielding so small a percen tage of il'on as to 
~ive a ba~·e retur.n for the labor involved in washing, while. othe1:s are 
comparatively n ch, and sampl es examined by M . Marcad1en yielded 
~~om 30 ~o ~O per cent . The separation of the g rains of iron. or~ froro 

e rnatrrx. involves poundina and washinr.r but t he process is simple, 
easy a d . . o o1 . bl il lT ' . n inexpensive. 'rhe schi sts are usually very fna e, cas J 

q~arned, and water-power is available near most mines , in which the 
nuueral can be washed, and the crystals of oxide, beiug heavier than 
~he earth, are easily separated. Of the excellence of t his iron therf 18 

no .doubt. Many mines have long been famous a rude met hod 0 sm~l~mg having been handed down for generations : an indigenouf 
anticipation of the Bessemer process involvinC7 an extravaaant u se 0 charcoal b t d . ' b 0 11 a tcd ' . u p ro ucrng a metal of the finest quality and we a ap t~ ~he nati ve 'vants. 'l' he ore is eminently suitable for t he manufacture 
~ Won of the Swedish character, or for what is technically known as 
. ootz, " a fine kind of steel. Excellent specimens of manufactu red 
iron have been turned out from Nahan, Mandi and Kangra. S pecimens 
Mut Home from the latter place in 1858 and t ested at t he works of 

.e~srs . Sharp, Stewart and L loyd For;ter compared most favorably 
: i t ~h~ best qualities of English hamm~red and charcoal-iron, the 
/stsllVl ng results superior to either. T his form of iron has been 
t~~°p1:t ma~! places throu~hout the range, as far up as J ummoo, whe1.'6 

. PanJal. may be sa id to begin, and wher e t he metamorpluo ~eries changes into tb,e sub-metamorphic, 
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5. There were ancient works at Kalsi on t he Dchrn ~un sid.e of 
the Jumna. A t Nahnn the Hajn. of Sirmur lrns esta blished iron 
blas t-furnaces and in addition to a foundrv, recently conte~pl~ted, 
bxperi~ental ;.oll io

1

g-~ills. The outt~rn fro{u the foundry 15 gH"en 
Y 1\!1. B all at a bout oO tons per week. d 

6. In the S ul-ct D hami and K ot Kh<li States, a t Rump,urdan t 
Sl1el · ' ' · I t hn,·e been wonrn a ~ in the J3ashnhr Sta te, are mmes t rn . "' · . a Gcolorrical 
one time or otl1er. In the Jubal Sta te, M. l\Ia1 cad 1e~ , s feedino 20 
: ui; eyor, who wns depu ted in 1853, describes 3 ?" t rlll~incs in gthe 
~~ 5 

.smel ting-furnaces in villages uear, ~nd 6sim~ l~~fes pnl'ticulars 
r and1. State wi t h n umerous fur naces . IU . t he siiaies are giveu 
i~garding wh ich, and the percen tage of oxides. 1~ 9. ' 

the Selected Punjab Records, -;-.lo. 117, for 1
: ;~n ahaJ Valley and 

}( 7. The well-known mines in the Chot ·ke~ at least from 
tl 

0~~ in the K ang ra District, have bc~n .~0~ to Government i.n 
l ~~ t~\ h times. Dr. \Var th, i n a report su ~1 M hlarcadien, in .his 3

, instances 8 viJJa,,.es with 85 furnaces, an : all each turmng 
l'epor t of 1853 several° others wi th 116 furnh~ces ~bis ' if the figures 
out on an ave~·aae 4 maunds of iron mont Y· l ly' Dr. \Yar th, 
·ire 1 · o 200 t ns annua · h re 1able, woul d amount to about 0 

owever, puts the figures at only 2,000 maunds. h ' ts near Dbarrusala. 
8 h . OOl' SC l S d · ~ · Proceed ina north some rat CI P . h e been worke m 

' Orm d o ' d mmes av R . 
tl ~ the snbject of a repor t ; an so.me . r a. tributary of the av:1. 
Oltel Chamba State at Bhandal on th~ 8IU~/.'~vc1· 'oo miles above JuruSrutoto, 

lers f • nlll at L-.,J,~::i > - • h sarue a e · o more impo1'tance o:::cur ag,. • ote rn t e . 
iu t he Rashrnfr S tate and one or t wo of less ; ' nch r iver) concernmg 
ochc.u1· at Sorif Kuty~r and Punch (on t beh t~'e ores are of the same 
"' tch · ~ 'I' l 1 st thou.,. ch 

1
nl0rmation is scant . ie a ' . p p pa11j al. 

aracter , a"}Jear to belonC7 rather to the ir D'strict a rich red 
• 

0 
. e Hazara 1 ' hc;c 9

._ From Bulakot, on a spur Ill th . 
U?atite has been ob tained. . Kulu . but of auth~n.tic 

l Q c · d to exist Ill · ' d larcre quant1t1es 
info , .. >.Jimila1· ~ines ar~ sa1 Mr. Calvel't report~ al :c the annual 

f, . 1 tna. t1ou t here IS very li t tle. . : u States fo1 s e 0 
Jt•on b h 1ahbou1 w,, f . as roun-ht in from t e ne <> f 

airs ; but fro~ where is not stated. bt add to the numbe1l· o 
1 . . . rrbt no dou ' more or ess 

ti l. F urther examrnatIO~ 0010
• b' t l ike the above, . s to which 

lose locali ties wi th simi la r rom~s ' u 'nu Jofty mountaIII 
~•favorably si tuated, being buned 3~~t1~cks. . 

e on ly roads are often the merest foo t present., it i:ziay be 
. has "'011e a h le of tlus range 

12. As far as all o~serv~t1~: no locitlity in thel ': s ~ou11d, and geo-
OoaJ. s~\d·~~e~v~ere a. supply o;I~d~icott ment ions two 

1 . o 11 f anv. l\fr .. l ' been made ; the 
go.gists unite in opposing all h oped ~oa l discoveries b~~ e beneath the liruc-
i:;,: 

0~ Ps of rocks in which ~upposJ the black shal~, roe 'cer tain nests and 
~ n stones of the lower Li ll ~ an the hi O'her hi ll:.. ay be a loca l 
bto~es of the zone t hat fri nges and i: places thre ch~us he comes 
a ~u s of lignite admittedly oc?11T1"' roauy scores 0 se 

ccuillu lation; but after e.xaruww,, 
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to the conclusion that in the region from Naini Tal to tho Ravi there 
was no true coal whatever. At Silani under N ahan some seams of 
half an inch to 3 inches were discovered; similarly some small accumula
tions in the Kalan(ila or 'l'imli pass at Dharmkot near Dharmsala and 
Gopipur in Kangra. These have been indicated on sketch map N?· l, 
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. In 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 Punch and the Sanjar Marg mountain, have been 
indicated among others as favorable; but if even coal existed, the 
positlon 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 Na?an Stat~ may be taken as a fair example of the 
p~ob~bil~ties of this . becoming a commercial success. The Haja bas 
w1thm bts 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 ilux. are at present 
brought by pack animals along hill roads, the former 24 miles frorn 
Chaita, and the manufactured iron is 24 miles from the nearest rail
way. 

16. At Kangra, 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 so mew bat inaccessible 
localities; the approach to those in the Chota .Bangabal Valley is .by a 
foot-track over the Solebtar pass ; height about l U,000 feet· but a 
moderate expenditure would, it is said, make this good enough f;r 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 
a~ outcrop in t~e Bangahal Valley, more or less continuous, over a 
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 th~ ~tandard. 'l'h.e mines were mostly open quarries, without 
any true mmmg, but occas10nally real miues had been worked to some 
depth, although the risk from falling in was considerable and accidents 
frequen~. Good se~ms of the kind often repeat themselves ; and Dr. 
\~ arth rn a cn:lculatiou assumes that as many as 10 miles of such seams 
might not be improbable, thouvh the difficul ties of transport to any 
?ommou centre would be great.° For the production of one maund of 
Iron he estimates about.20 cubic feet of excavation as necessary, and 
that nuder favorable mrcumstauccs ore might be obtained from the 
supposed lO miles of scams t.o furnish material ou this scale for the 

I ' 
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annual manufacture of about I , 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 w01·king of an iron industry 
on any justifiable scale. . 

. 18. The cost of the iron as now manufactured, in rough lumps, 
is given at about Hs. 135 per ton in Kangra. I t formerly realized about 
Rs. 216 per tou, but is 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 Bangahal Valley and the slopes 
of the Dhouladhar ranae in Kano-ra. are covered with extensive 
forests of chil, rhododendron and o~k, and under proper supervision 
there miaht be a future for charcoal-iron on a moderate scale here. 

0 

20. A railway is now in progress to . Pathankot, fr.om. whence 
the Kangra Valley cart-road provides a fair lme of commumcat10n. 

21. Detailed reports on the working and manufacture will be 
fo.und in Colonel Paske's Report of 1873 and in Dr. Warth's pa~phlct 
with some suggestions for the improved manufacture of charcoal-iron. 

22. The iron of Bajaur in the hills north of Peshawar has long 
been famous. The ore would aj->pe111· to occur 

w!~.~n: hills north of PesbU- as a black magnetic iron, sand simiJ~r to that 
in the Lower Himalayas, and the non to be 

obtained by a somewhat similar process. It is mentioned by Mr. 
Powell as sellin o- in Peshawar at from Rs. 81 to Rs. 162 per ton, and 
is said to be in great demand in Kabul, to be used in the manufa~ture 
of match-locks in Kandahar ; and in Kashmir to com:nan.d three times 
the price of locally made iron. The greatest quant1t_y .1s r~ported ~t 
a place called Bm·o1vl : but, regarding the ex~eot to "'.h ie~ the ?re ls 
obtainable or the cost. of manufactLH'e, uo mformat10n is available. 
No coal of any kind has ever been reported. . . 

23. On the western frontier the information regardrng t~e iron 
d l Of the Sulemlin range aud hills be-

I an coa . .1. • b t t 
ron: Sulemtl.n range. tween the Punjab and Afghamstu.n JS tt scan y. 

From K · · th W , · hills iron is largely exported to Kabul, 
amgorum m e azm . . drawn for Dera Ghazi 

.and large supplies are, or at some t ime weie, . 
Khan. The ore is described as a brown hrematite. 

. ade by Dr Stewart, who accom-
. 24. Some observat1.o~s w?re m r1 duri~rr several days' march 

]Janied the Wazfri expedit10n rn 1860, an It so also reported on by 
observed evidence of iron manufacture. t .;agiven in Mr. Powell's 
Dr V h · 1867 nd some accoun 1 · erec ere in , a th t any competent observer 
PuuJ· b p d t b t ·t does not seem a . . a ro uc s, u i. h . · no informat10n as to theu· 
has yet visited the romes, and t eie 19 

extent. b · d B · , 
. f . ilnr ores have also been o tame at aJaur 

and !~·er S~ie:::i::st~is 9ft~ntier, but so far nothing of any val~~· . 
p l of the Suleman range nummuht1c hme-

26· On the eastern s opes( f th ene period) occm· mixed with 
stones o e eoc . ' . 

Cont. sandstones and shales undcrlymg, and m these 

Sh l h. . f al are occasionally found. In the Chama!'• a cs some t in seams o co 
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Jang Valley, about 75 miles west of De1:a Ghazi Khan, some specim~ns 
of good quality were found ; and in 1874 M r. B all, of the Geological 
Survey, was deputed to visit and report; lie however fo un.d n.o sea;ns 
exceeding 9 inches in thickness, and all had a very rapid d1p. 'I he 
majority discovered were small beds 2 or 3 inches thick, and he r epor ted 
none as having any commercial value. 

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

28. In the Wazfri hills, at the above-mentioned K anigorum, coal, 
. . as well as iron , has been r eported. Fl'OIIl the 

. Coal and iron: Wazin description of its nature and position , i t would 
hills. b h · il · h t · to seem to e somew at s1m ar m c arac er 
that at Chamarlang. O ne seam is stated to be about 3 miles east of 
the villaae of Luagar Khel, and this or adjacent localities have been 
r eferred to by various observers ; but there is 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. 

29. W ith 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 
! rm:.: Arvali range. at the commencement of the Aravali range, a~d 

of Mabrauli on the borders of the Delhi D1 s-
. trict, and at two pl aces, Jhir and Paton-Odepuri of the Firnzpur Tahsll 

in the Gu_rgaon Distric~, the existence of irou has been long kuown, 
and smeltmg was descnbed there half a century ago by Captain Boileau. 
B efore the Firozpur 'ra~sil was annexed in 1836, charcoal-iron smelting 
seems to have been ~arried. on on a somewhat extensive scale by native 
agen cy. l\Ir. Cbanmug \Httes that there were then some 22 or 23 smelt
iug-furnaces in Firozpur, each capable of turnin O" out 2 maunds of iron in 
18 hours. In full work this would have rcp~esented an outturn of 2 
tons per day. Abou t 7 maunds of iron-stone and 6 maunds of charcoal 
(then valued at R e. 1) were required for each mauncl of iron the 
cost of man ufacture being put at about Rs. 63, and t he selling price 
about Rs. 81 per ton. 

. 31. The a.djoining hills were for merly clothed with thick dhak 
Jungle, from which the charcoal was made, the jungle being conserved 
for the purpose ; but after annexation t he mines and the bills were 
ma.de O>er to the various villages, the jungle was quickly denuded, and 
th.e ma~ufacture, being unrcmunerative, was abandoned. 'fbe ore is a 
fa1rly n ch brown hrematitc (hydrous peroxide), and is found .close to the 
surface, but there is no information as to the extent of the deposit. 

32. In September 1874 His Honor the Lieutenant-Governor ex
pressed a wish to have tbe iron localities of this district examined and 
repor ted on by an Officer of the Geoloaical Survey but it does not 
ap~ear tha~ this :vas done. The position of the' miues is advan
t ageously situate w1th reference to Railway transport ; but there is no 
prospect of any fuel except impol't.ed coal. 

-
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33. H aving thus made the circuit of the Province, it remaius 
S 1 only to notice the Salt Range and minor hills of 
at Rnnge. the Sind Sagar Doab in the north. The iron and 

c oal of t he Salt Range have, for many years, attracted notice, and 
hopes of useful supplies of both have, from time to time, been raised 
only to be disappointed when full investigation came to be made. ' 

34. It is now pretty generally accepted that the Salt Range 
possess no iron ore of auy consequence. The whole 

Iron. range has been closely examined with this view by 
several competent observe1·s, notably by Dr. Flemming an? .1\fr. Wynn1::, 
who both repor ted unfavorably. 'l'he latter very fully examrned t.he range 
from one end to the other including the Tl'ans- I ndus extens10n ; and 
the results are given in ex tenso in the Geological Memoirs (Nos. XI. 
of 1876, XIV. of 1878, and XVII. of 1880) . 

35. The only known ore consists of some nodules of e~rthly 
hrematites found in one or two places as at Mukrach and Karauh, and 
by repute more extensively about 30 miles south-east of Bann~ iu the 
Trans-Indus part of the range. .This 01:e is said .to be in. considerable 
demaud at Kalabagh for makrng nails, cookmg utens1~s, &?., but 
curiously there is no mention whatever of any such mrnes m l\fr. 
"Wynne's monograph of these hills (1880). 

36, In the detached barren range of ~ills ~all1ed dKehr.a
11
na i

1
r
1
odn 

undoubtedly exists ; and rn an 1so ate 1 ca e 
Iron : Kcn~nn hills. Kot Kernna, just within the boundary of the 

J utch District, Dr. Flemming reported .an abundant supply of. hre~
atitc, and some experimental ~etal ha~ srnce been pro~uced . . ~his hill, 
height about 1,000 feet, the highest pomt of a small n?ge nsrng most 
abrnptly from the plain, is mainly a coar.se. brown ferru~m~ous saudst~ne 
traversed by veins of white quartz contarnmg a mass or n ch o.re wbi?h 
he estimates to yield 70 or 80 p~r cent. of metal, and obtarnable m 
considerable quantities, bllt which does not se~m to ha~·e attracted 

I t t f on as a source of iron. Dr. li'lemmrng ment10ns also a 
muc 

1 .~ e~ 1 
anese as also obtained An account of Dr. Flemming's 

_peroxi_ e ~ ma~lgl be found in No i. of the Punjab Selections of 
lnvest1gat10n w1 · h b · 11 · d 
1854., but the locality does n?t seem to ave een specia y examrnc 
by any Officer of the Geological Survey. 

d h . i·ttle Salt Range coal that has caused so much 37. As re()'ar st e ve1 Y 1 • • • f b 
o cry, almost evel'y spot exh1b1~rngd tmdces o ctard on-

Conl : !:nit Range. aceous matter has been examme an repor. e on. 
. ft ·ds Sir A Burnes, submitted a 

As early as 1833, Lieutenant, a berwai l f ne.ar Kohat and among 
h t · osed to e coa rom ' r eport on w a was supp b · tanced Dr. Flemming's in 

the principal of the sub~equent o~e~ mal Te ;~sr's on the Kalabagb coal 
~858, M. ]\farcadien',s x.n 185~, D~· 0~~rec~ere's. in 1867, Mr . Lyman in 
in 1863, Dr. Oldham s ID 186 i, · .t t'on in 1873 and Mr. Wynne' s 
connection with the petroleum e~P10! a ~878 and 1B80. It would be 
elaborate geological monograpd s ml te the observations of all of the 
u l t t fi How an corre a . 11' se ess to attemp o o h 1 ady been given rn Mr. Powe s 
above, as the gis t of the matter las ~ rM Ball's volume of Economic 
P unjab Products and subsequent Y ID r. 
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Geology published in 1881. The locali ties refer red to by M essrs. Flem
ming, Marcadien, Taylor and Oldham have been shown on a small 
sketch map, N o. 3, 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 mi neral 
hll:8 been used, it .has generally been repor ted on unfavorably for econu
m1c P?-rposes. In a few cases a fair quality has been obtained, ?ut t he 
9.uan~1ty ve~ small and usually deteriornted by admixture with the 
1~fe~10r qnahty from t he adj oining beds. A guorl deal is n ot coal ~ut 
~gmte, a structure something between fossilized wood and coal, cont~1n-
10g much sulphur and iron pyrites, rapidly disintegrating when .ex
posed to the atmosphere, and very liable t o spontaneous combustion. 
It burns quickly withou t coking, with a l arge quantity· of inflammable 
gas ai;id large proportion of ash ; so would appear t o be .ill adnpted for 
s~eltmg purposes, but as a fuel would, no doubt, compnre favorably 
Wlth wood. Experiments showed tha t for locomotive engines and 
s~eamers one maund was equal to 2t to 4 maunds of wood . 

3~. Th~ mi?eral is found, but only in detached masses, in ~"'.o 
geologlcal sen es, m the shales and sandstones of t he jurassic or ooht1c 
beds confined to the western portion of t he r anae which as reaards 

1. . t:> ' ' t:> • 
qu~ ity, is the best, and in the eocene beds of the ter tiary series in 
which seams have occasionally been found 3 to 4 feet thick. 

. 40. Geological authorit ies offer a theory to account for tbe 
diff~rence between the ex.tent of the carbonaceous deposits in t hese 
!ertiary rocks and those found to a considerable extent in similar rocks 
~~ ~orth- Eastern India, to the eff cct tbat the present climatic con 
. l tlOn of the Punjab of little ra in-fall and sparse veaetation, if exist ing 
1~ tertiary t imes, would have been sufficient t o acco

0
uut for the absence 

0 the materials that in Assam contributed to the fo1·mation of l arge 
seams of coal. T he theory savours somewhat of beggina the question 
~s regards the Punjab climate in such very prehistor ic

0 
t imes ; but so 

1~r .as research has yet gone, nothing beyond t hi n seams or the most 
imi.ted nests of either coal or lignite, have been dis

1

covered in the. 
tertiary rocks of the Salt R ange. 

Oldh41. An attempt to estimate the quantity was made by Dr. 
am~ and the following precis from his memor andum will give a 

general idea of the resu lt :-

Trans-l ndus.-In the older jurassic rocks. 

Mullaklzel.-Ir regular strings and nests in m any places in the 
alum shales. 

Kotki.-:Be~~ containing coaly matter at the. south end of the 
Oh1chah Pass. 

Kalabagh.- Carbonized ma~ses of wood in alum shales. P ossi
bly 45,000 maunds could be obtained 

CiF-lndus.-J urassic and tertiary . . 

.Amb-Coal of no value and of limited e~tent. 
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Sunglewa.- Two thin seams of 611 and 10" r espectively ; dip 30° ; 
could not be profitably worked. 

..d.t Cltamil Kutta and four others, coal, originally of very limited 
ex.tent and mostly worked out. 

N ila.-Poor coal, 15 inches thick, clip 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. 

P id.-Seam of good quality ; in places 3 f~et thick; dip 600°. 
From t his and a place called Samund.ie about 2,000 tons 
were extracted between 1863 and 1867. 

Khei01·a.- A seam 3 feet thick, but very inferior, and mixed 
wi th shale. 

Bltagmcala- An outcr?p 3 ~eet 6 }nches t hick, exten?ing for a 
distance of 2 miles, dip 63 . Dr. Oldham estimates t~e 
total 'amoun t available here at l ,6.20,000 maunds. This 
m ay be taken as the most promising of the series, and, de
ductina the necessary percentage of waste, a favorable 
estimate might assume 40,000 or 50,000 tons of fuel. T_he 
examination, however, tenqs t.o show that such deposits 
exist generally, t hough not contmuously, along the. ran.ge, 

. especially towards the east, and fur ther exammat wn 
m?~l~t result in the discovery of similar beds in other places 
;~;sibly now concealed by the d db1is t i.rat has fa llen from 
t h as 'Ociated rocks above. At the same time the soft shaly 
na~u ;·~ of these .rocks, combined with the fac

1
t. ~halit. t hetcoal 

b erls are generally overlaid by a hard nummu 1tic mes one, 
will always render prospecting both di fficult and costly . 

42. In the Chitta Paliar Range, which connect the r;nou~tains of 
southern Hazara with the Sufa1d Koh, the 

Ooal : Ohi tta Pnbar Range. tert iary 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. l\l r. Ball points out th?t carbonaceous beds 
u nderlying the nummulitic series can be traced 10 .many plac~s, and 
that these locally incl ude nests of light c?al. Atten t10~ h~s ag;m been 
recent! called to the subject by the Engmeers .of the I UUJab N o~the:n 
Railwa~ Mr. Johnson of the Attock bridge, rn. a recent r~port, JS d~s-

osed to. attach great value to some beds examrned by him at C~1r, 
~h~ · andhar Dheri and Baguilab. H e speaks of seams 5 to 8 fe~t thick 

J 'f f· 50 to 60 feet from the surface, but which t he 
at a depth o i om . . f tijer . that he bas alreadv 
presence of water prevented his explor~~\ ur wo:·ks and supplied 10 
used some 1,500 to .2,000 to~s ~0. ~~e ~~i1w:Ji'e most favorable results 
~ons for the g~s works at Raw~ P~:t~ei~\s now under investigation by 
m the product10n of gmi. 'ih dia but it appears the strata has so steep 
order of the Government of/ 1 '. nd it will not unlikely be found 
a dip as to be almost perpen IC~ a;hi~kness of the beds, but the mines 
these figures do not represent t e 
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are mere pockets of no great extent. The mineral of which a sample 
has been received, has every appearance of the ' inferior Salt Range 
lignites, and from Mr. J ohnson's description of its rapid disintegra
tion i s apparently of much the same character. 

43. As rega1:ds the prospect of any iron industry in either. of 
these t~o ranges, it may be said, with the single exception of the iso
lated _hill at _Kot Keran~, ~he~·e is no iron, and any coal is not on~y 
poor_ m 9uabty, but. s? _ms1gmfica.nt in quan tity, it might be left out in 
cons1denng the feas1b1hty of any rndustry on a large scale. 

44. The first of Mr. Molesworth's conditions for a successful iron 
• Co_mlitions f_or successful industry is, that the manufacture must be on 
HOD 10tlustry. ffi . 1 1 1 d . b of . . . a su c1ent y arge sea e, an 1t may e . 
mt~rest to briefly notice what that required scale would be for worl~s Ul 

lndla. In the case of Beugal, this has recently been done by Ritter 
Von Schwarz. H e points out that not only must works be on a la~ge 
s~ale, but for the manufacture of wrought-iron in the form of rails, 
girders or 0th.er heavy ~olled iron or steel goods to be successful, as 
larg~ a 9uantity ~s possibl e must be produced in a given t ime, in order 
t? ~hstnbute the 10separably heavy expenses for workmen and super-
v1s1on over a g reat outturn. ' 

. 45. ~n ~ngland and America the average outturn of a single rail
rolhng: mill 1s about 440 tons of finished rails per 24· hours, ancl, 
exceptionally, in maki?g double headers of 80 tDs. per yard, 6.00 tons 
ha~e been tumed out m the same time. Von Scb;ivarz bases }us calcu
lat10ns for the Bengal iron-works on the modest outturn of 200 tons 
of.rolled goods per day, an d estimates the cost of a siugle rail-rolling 
null at Barrakar at 24t lakhs, viz :-

Furnaces and machinery 
Buldings and earth -works •• 
'fr~m:vays and Railways •• 
Brrngmg out 70 Europeans .• 
Working capital •• .. 

. . 
• • .. . . 

Rs. 
14, 14,000 
5,80,500 
l,70,000 

35,000 
2,50,000 

24,49,500 

~itb a_ factory on this scale in full work be estin:iates :Bessemer iron 
r ails might be turned out Rs. 19 per ton and steel rails Rs. 28 per ton 
cheaper than similar goods can be obtained from Enaland at Barrakar. 
At a_ny po~ut ne~re~ ~he sea this small saving, which" depends on fluc
tuating pnces, d1m1mshes. It would increase t he greater the distance 
the ruanufac~ory was from the nearest port, and so obviously would the 
~ost of machinery, &c., aU41 t he cost of a similar mill would be materially 
mcrease<l in the Punjab. 

4G. The Bengal iron-w01,-ks were ori ginally constructed with two 
blast-furn aces capable of producing 40 ton of grey pig-iron or castings 
every 24 hours . If they are to be profitably re-opened, Von Schwarz 
~CC(Jmmcutls arrangements to be made to rajso the prorluction of cast
uon to 80 tons, suilicicnt to produce cnst-iron sleepers for about i a 

I 
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mile of broad gauge lines per day. To do thjs he estimares t11e impr~ve 
lllents and repairs to the existing works at Rs. 6~ lakbs, to wL1ch 
would have to be added the value put on existing property, about Rs. -:1.i 
~akhs. When this Company first opeucd iu 1875, t hey prorluced pig~ 
iron at a cost of Rs. 65 per ton, English pig selling in Ca lcutta at&. 
60. lu two years the Company succeeded in briogiug down the cost 
~o Rs. 40, but English pig-iron had fallen to R F. 29. I ts pre ent price 
Ill Calcutta is J.ls 35, and of cast -iron sleepers about Us- 5!1 per ton . 
Von Schwarz estimates with his proposed improvemen ts and keeping 
up the steady outturn of 80 tons per day , the cos t of pig-iron might be 
brouaht down to Rs. 25, and of cast slcepe1·s to R . -1·7 per ton, 
but this is excludina the important factor of iuterest on capital. Eng
l ish prices at Barrakar would run about Rs. 4 7 a~d :Rs. 65 respective
ly so that the difference of t he Bengal made castings would be about 
-R~ 13 and Rs- . 18 per ton cheaper, less charges for interest, &c., say 
R.s. 3 to R -s-. 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 quantit ies, the Barrak~l.r river 
a longside, and an existing railway connecting the works with the main 
trunk line . 

• 4~. Owing to the increased land carriage on imported iron work, 
a Pui;iJab ~anufactu 1:er would be able to take a considerable higher rate 
f~r compar1son, but m every other respect he would be at a very serious 
d1sad vantage. . 

. 49. I t m~y therefore he said that, as far as our present infor
mat10u goes, neither fuel not iron could be coucentratecl in sufficient 
quantities at any spot in this Province to r ender a large iron industry 
of commercial possibili ty. 

. 50. Charcoal-iron of superior quality might, b!. car~ful supervi- . 
s10n, be produced at K:'\uara and some other locaht1es rn the Sufb-l 

· " 1· ·t d d doubt u Himalayas at remunerative rates. To a more 1m1 e an B 
d · orue other as a-

extent at one or two other sites. An concenn og b· -t . t fu~ther in-
jaur, Kanigorum, Kot Keranu, and the Gurgao u 1~ nc ' 
quiries would at least be of interest. 

(Sd.) E . E . OLIVER, 

26tli JJ1arch 1883. --
Enclosure. . . 

. . J' . f coal aod iron with reference to prwo1pal 
l . Map of Puninb show10g locn it1es o 

mount:.in ranges. 

li. Plan of Salt Range showing ditto . lh 1 V II ~ 
Sketch IXISP of part of Kitagra Valley and Bang 11 a e • s. 
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