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During the first few years of its tentative (•xistence the l\Iinernl 
.Survey of Kashmir printed none of its reports but was inr!cht .. d to my 
old department of- the Geological Survey of India for publishing in 
their RecordS accounts of certain mineral occurrences. Since tlwn five 
subsequent reports have been printed by order of the Kashmir Govern
ment. The present_ report on the Coalfields of Jammu l"rovince is 
therefore the siJ<.th of this latter series (see list at end o£ Prnfncc). 
Like its. predecessors it appears under my name, and the responsibility 
for its contents and form, and for a gr.cat part of. the field and other 
work on which it is based rests with me. · 

' Nevertheless much intrinsic help in IJ!ap work, pit sinking 
and drilling, and in determinative (and a certain amount of analytical) 
work was supplied by my colleagues, Mr. Joti Parshad, B. A., F. G. s., 
late.Senior A.ssist:;nt Superintendent, and Messrs. Labhu Umn Bndynl, 

· M. sc.,, and: So "ani Ham, B. sc., Junior Assistant Snperiutendont•. 
: Latwrly. lf",r,. •. L Zutshi, B. sc., 'A. R. s. :r.t., F. G. s., assisted as Mining 
Engineer in p. oviilg the Ber-Goa area. The l'lldustrial Chemist, 
Srinagar, bas c• ntributed nearly all the recent coni analyses, with the 

. exceptiOll. of. a w done by the Geological- Sur__vey of India. 

. The pres ~t published account will be follo,v,d by others on the 
metallic and non-metallic minerals, and on the precious and semi-preci
ous o-emstones, ornamental o!:v::!P.~. etc. 'rhesc, it is hoped, will appear 
as .;on. as th~ material can be put up ailap:.s.~~d through the press; so 
tbat,bef.ore long, the economic minerals of Jnmtli&1!nd--Y.<t.<l!mh· wi!l be 
permanently recorded, so far as at present known, for generni"intormn-· 
-tion. 

Subj,oinE\d i~ a_ list of all the printed reports on Kashmir miner
als that have so far appeared since the Mineral Survey started work 
in 1917 :-, 

(1) 

(2) 

Note on the Aquamarine mines of Daso on the Brnldn 
R., Shigar Valley, Baltistan, by C. S. Middlemiss and 
Joti Pnrshad (published in Record• Geological SurtJeg of 
India, Vol. XLIX, pt. 3, 1918 with plates 6 to 10). 

Possible occurrence of Petroleum in Jnmmn Province : 
"-"l'reliniliiary ;note on the Nnr-Budhan dome" of Kotli 

1 



(3) 

(4) 

(5) 

(6) 

(7) 

( ii ) 

tehsil in the P~nch Valley, by G. S. M" 
(published in Records Geologz"cal Surt•ey of ifldia, 
XLIX, pt. 4, 1919, with plates 13 to 16). 

Lignitic Coalfields in the Karewa formation of the 
Kashmir Valley, by C. S. Middlemiss (published in 
Records Geological Survey of India, Vol. LV, pt. 3,.1923, 
with plates 28 to 30). 

Abrasives : Note on the Polishing material of Risin 
Spur Khunamuh near Srinagar, by C. S. Middlemiss 
(printed by order of the Kashmir Government, with 
plates 1 and 2). . 

The Graphite deposit of Braripura, Uri tehsil, Kashmir, 
by C. S. Middlemiss (printed by order of the Kashmir 
Government, with plates 1 to 5). 

Ochre deposits of Nur Khwah, Rata'~ar and Jhuggi in 
.the Jhelum Valley, Uri tehsil, Kashmir, by C. S. 
Middlemiss (printed by order of the a-s:lirtri:t'-.(l;ovt':m-. 
ment, with, plates 1 to 6). 

/./~ 

The GYP_sum deposit of the Lachhi~ur , Bagna, Islama
)xrd, Lm~bar an.d Kat~n nalas, Uri t sil, Kashmir, by 

/ C. S. Middlemiss (prmted by o..t ~ of the Kashmir 
Government). / 

/ .,.-r ___ ,--.. 

~-~te deposits of Jammu Province, by C. S 
• ' Middlemiss (printed by order of the ·Kashmir Govern

ment, with plates 1 to 17). 

-C. S. MIDDLEMISS. 
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A Resurvey of JAMMU COALFIELDS: 
the KAL.q..KOT, METKA and MAHO
GALA fields (with notes on the Chakar 
Chinkah & the newly discovered Dhansai 
Sawalkot fields) by C. S. MIDDLEMISS, 
C. I. E., F. R. S., F. G. S., Superintendent, 
.Mineral Survey, His Highness' Government, 
Jammu and Kashmir. 

-o-

INTlWDUCTION. 

~HE coal of Jammu Province has long been known. 
'ill EarlY Investigations : Several geologists and prospectors have 

Conference in 1903. examined it from time to time, and its 
age and position among the other formations are fairly well 
known. About the year UJOO the attention of the Kashmir 
Durbar was especially drawn to it, and the outcrops, often 
hidden by surface material, were opened up at a number of 
places, preparatory to a conference of geological, mining and 
engineering specialists which took place in 1903. In htOl 
General Raja Sir Amar Singh, K. c. ·s. I., Commander-in-Chief 
and Vice-President of the State Council, had taken special 
interest in this work and he had carried out a tour of inspection 
of the coalfields and written an enthusiastic diary of it. 

Concerning these earlier investigations it is sufficient for 
present purposes to refer to Mr. R. R. Simpson's published 
report (ltlemoirs, Geological Survey of India, VoL XXXII, 
pt. 4, 1904). 

Mr. Simpson was at that time Mining Specialist in the 
M R. R. simpson's Geological Survey of India ; and after 

repo~i; 1904. enquiries and conferences on the spot with 
Mr. R. D. Oldham, Superintendent of the Geological Survey, 
and Mr. E. L. Hope, Manager of the North- Western Railway 
Company's collieries at Dandot ; and after several months epent 
later in examining the Jammu coalfields, assisted by Me~sr6. 
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Godwin and Stewart (who carried out the prospecting oper
ations) he compiled a full report of his results in the above
mentio~ed publication. This has remained the standard account 
of work done on the coalfields up to the recent re-~amination 
by the Mineral Survey. 

Unfortunately the volume of the_ Memoirs contai~ng 
Simpson's account IS now out of .Prmt. 

Now out of. print. A summary of his conclusions is, therefore, 
P"iven here, and further details referring to the resurveyed areas 
~ill be liberally quoted in subsequent sections of this report. 

The coal areas included by ·R. R. Simpson in his report 
coal areas examln~d are practically coincident with those which 

by R. R. Simpson. I have shown on the outline map 1 See 
Pl. 7 ) with the exception·of the Dhansal-Sawolkot continu
ation of the Lodhra coalfield, which is a new addition, 
discovered in 1924 by the Mineral Survey. 

Mr. Simpson, for field purposes, worked on the old topo
graphical sheets of the Atlas of India, 

Map available. 1 f 1 · h to 4 "l 1 d on a sea e o me nn es, en arge 
twice; and on one small plan of the Jangal Gali workings on 
a scale of 1 inch to 800 feet, showing the excavations, shafts and 
drives made by Messrs. Godwin and Stewart. 

His most detailed results refer to the Jangal Gali and Anji 
Detailed examination o! Valley areas, I ying to the east of Riasi, 

Ladda Held. the two being grouped together under the 
head of the Ladda coalfield. This he concluded to be tbe most 
promising locality, because ( 1) the continuation of . the coal 
underground had been proved to a considerable extent, (:!) it 
was, in its southern part, the nearest coalfield to Jammu, along a 
~ine viii Muta~ and Tik~r~, (~)in its ~?rthern part (Anji Valley) 
It was convement to R1asi ·vul. the AnJI Valley, an~ 1 4) chemical 
analyses and practical trials of the coal on the mil way had been 
made with good results . 

. The rest of the area of the Jammu coalfields wa8 described 
·Remalnlni areas. more cursorily by ·:Mr. Simpson, the 
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results quoted in his memoir being partly derived from 
Mr. T. D LaTouche's published work: in the Chakar and 
:-:iangarmarg fields (See Rec. Geol. Surv. of India, Vol. XXI, 
pt. 2, i888, now out of print) and partly from his 
(Mr. Simpson's) observations and examination of the pits and 
shafts made by Godwin and Stewart. 

As a whole, this monograph by Simpson showed (what 
Mr. Simpson's ·conclu- was for this part of India) a reasonably 

sions. good supply of available coal of good 
quality, but it was not made clear that extracting it for use on 
the North- Western Railway, or for the projected railway to 
Kashmir, would be a sound commercial proposition. . . 

'After some criticisms in detail and a few experiments 

Mi 
· 

1 5 
with brinuetting the coal, made 

nera urvey. "1 
. subsequent to the above report, the matter 

was allowed to drop and no further action was taken by the 
Durbar. When the reorganised Mineral Survey under my 
direction began work in 1917, I had to accept this general verdict 
on the coal of Jammu; and, in any case, I saw that our 
knowledge in regard to this mineral was fairly complete, com
pared with that of other minerals demandin.,. early attention, 
and could not be improved on with advant<tge at that time. 

During recent years, however, discoveries by the Mineral 
Renewed lnteresl In the Survey of ores of aluminium, followed 

coal. very recently by those of copper, zinc 
and lead (in addition to those of iron already known to some 
extent), have caused me to re"'ard the coal of Jammu from a 
new point of view ; because, fo~ the development of these orcs, 
coal will naturally be a great asset in the processes of roasting, 
smelting and reduction, as well as possibly for power at the 
mines and for transportation purposes. It seemed advisable, 
therefore, to begin n fresh survey of the coalfieldS' in greater 
detail than hitherto, so as to know our coal resources better and 
more quantitatively. Incidentally also it might be found that 
proposals for working the coal which iu 1 !11)4 did not recom
mend themselves to Mr. Simpson as bein"' commercially sound, 
might, on revision in the light of the above new facts, appear 
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more prom1smg. Thi~ aspect of the que~tio1' l:as alr~ndy lcen 
partly discussed by :Mr. A. T. Arnall in his Memornndum on 
the " Jammu Bauxite, Coalfields and :Manufacture of A lumina 
and Aluminium" (August 1923). 

Hence a serious beginning was at last made in 1926 of the 
resurvey of these areas, and it is being continued fr0m tirr.e to 
time by the Mineral Survey a" opportunity offers. 

This report aims principally at ehridating the less well-
Aim of Ibis report is 8 known area west of the Chenab River, 

new stock-taking o! our and · especially the three connected coal
coal resources. fields of Kalakot, ~1 etka and Mahogala. 
Apart from these three latter well-defined areas, much large-scale 
work yet requires to be done, before the resurvey of the whole 
of the Jammu coalfields can be regarded as accomplished. The 
present time however. (when we are engaged in taking stock 
of our recent mineral discoveries and publishing the results' is 
propitious for compiling this report, which in the main amounts 
to a recasting of our views about the potentialities of the>e 
we•tern coal areas based primarily on the entirely new large-fcnle 
maps that my survey has produced, and on the excavations and 
drilling that we have done. The Chakar, Chinkah and Dhansal
S>Lwalkot fields will only be briefly described. 

It is hoped that this resurvey will be followed up by 
Underground proving detailed and exteusive proving of the coal 

an~ d~ep boring to .follow. seams by underground work and , : eep 
drtllmg. Durmg the present cold· weather of 192f:, "1r. L. 
Zutshi, A. R. s. M., F. G.~>., 11ining ·Engineer, has begun the 
former, and the latter may be undertaken later on should his 
results justify the outlay and transportation of a heavy steam bor
ing plant, capable of exploring to depths of 1,000 feet and over. 

For details concerning the eastern areas, with the exception 

D n ! b 
of the newly discovered Dhansa.l-Sawalkot 

eta s o ot er areas. fi ld h' h 'll b b . fl d . e , w 1c WI e r1e y e~cr1bed in the 
sequel! we ~mst still re~y on the data furnished in Simpson's 
memmr, un\1l those area.~ m turn come under detailed re-exaruin· 
ation. 
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Concerning one other isolated field in the eA-treme west, 
Dandll neld : namely, the Dandli coalfield, we have but 

Mr. c. M. P. Wright. little information to go on. The Minernl 
Survey has not yet begun any coal operations there, 
and Simpson did not visit it. The little there is known 
about it will be found in the brief note published by 
C. M.P. Wright (Rec. Geol. Surt•. of India, Vol XXXIV, 
pt. 1, 1906) and in the jubt published memoir on the geology 
of Poonch State by D. N. Wadia (Mem. Geol. 8urv. of India, 
Vol. LI, pt. 2, 1928 ). The northern flanks of part of this 
possible field lie in Poonch State. 

Good coal is always an asset as a basic source of power, 
Importance of coal lor especially in a world whose reserves in this 

all lime. line are rnpidly dwindling and every day 
becoming more precious. This large-scale, dose delineation 
of some of our coal resources has, therefore, a value · in 
itself that will not become less but greater . with time. 
The position of these western coalfields (as railway communica
tions at present stand) is not perhaps the most favourable for 
developing them apart from certain metalliferous ores in the 
surrounding country, though, relatively to other parts of His 
Highness' dominions, their position is quite close to the edge of 
the hills. Whether the intervening ranges and dun-like valleys 
will be opened up presently by extensions of the present railways 
and roads, or whether other forms of transport will ~e initiated 
in the near future is not yet clear ; but in either case the import
ance of knowing much more exactly than before about our coal 
supplies is self-evident. 

-
GENERAL GEOLOGY OF THE COAL AREAS. 

The Coal Measures of Jammu Province, unlike many others 
coal Measures nollault- in India and elsewhere, are not as a whole 

ed troughs. of the nature of gently inclined basins 
or troughs, dropped down by faulting below the ordinary 
level of the country ; and with reo-ard to which a given 
seam has a more or less uniform depth at which it can be 
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struck and whose area is always limited by the edges of the 
basin, 

On the contrary, the Jammu Coal Measures occur on the 
They occur oankiDg . north-east and southcwest flanks of arches 

elongated domes. or elon!!ated domes in the geological 
structure of the country. These elongated dome structures 
are strung out over a length of country the greater portion 
of which is shown on the Outline Map (Pl. 7 ) and they 
comprise (1) the southern and main group, consisting of 
the large Riasi dome, with the lower reaches of the 
Chenab River cutting thrQugh it from north to south, and the 
three smaller domes of Mahogala, M etka and Kalakot; (2) the 
subsidiary more northern group of the Dhansal-f:awalkot field ; 
(3) the Dandli field, which is an isolated distant representative of 
( 1 ). This last is not shown on ·the Outline Map. and its value 
is at least doubtfuL 

These coal·bearing strata are inclined for the most part 

d II It 
at moderate to steep angles outwards from 

Hooutwar m. • th d h £ h the axts of e domes, an , t ere ore, t e 
depth at which the several coal seams can be struck increases 
with the distance from the outcrop. Consequently the outward 
limit of these coalfields is undefined, or may be stated as tlnt 
which is necessitated by the corre~ponding depth at which the 
working of them would no longer pay. 

A remarkable feature of these elliptical domes is that the 
The domes expose old elevation of them has also brought into 

rocks at the centre. view at the surface and centre of most 
of the dome areas certain formations, stratigraphically of 
lower· horizon than the Coal Measures, which are considered 
to be much older than Tertiary; and so they present the 
phenomenon of old (probably very old) massive limestones 
and other rocks protruding through and among the Sub
Himalayan zone of younger Ter.tiary rocks (the Murree Series), 
a phenomenon that is exceptional as far as is known all along 
the similar zone of Siwalik foothills of the B imalayan 
ranges. 
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What the particular cause was, that induced these dome 
Their upheaval at a uplifts at certain points in the Murree 

geologically !ale date. zone of Jammu Province, is not known; 
but, that it was geologically very late is indicated by the fault at 
the southern edge of the Riasi dome. · This fault appears to have 
been generated contemporaneously with the uplift, and it is 
certainly later in age than the formation of the Siwalik rocks 
which are found immediately to the south in the neighbourhood 
of Panni (See Outline Map), for it cuts across their folds and 
outcropping strata, abruptly trunCRting them, and in a direction 
almost at right-angles to their line of strike at that particular 
spot. 

Whatever the inciting cause may have been, we owe to it 
the elevation and bringing to within easy reach of or at the 
surface, not only of the seams of coal now under description, bnt 
also of the various other useful minerals that are found in the 
underlying limestone, breccia, etc. 

A short statement of the sequence of formations which are 
Formations associated practically always found in association 

wllb the Coal Measures. with the Coal Measures and which are 
exposed in this chain of dome inliers will now be given, together 
with a table arranged in natural superpositional order and a 
few remarks on the individual formations. 

The Coal Measures as a whole (that is to say the set of beds 

II 
frcm· the lowest to the highest with which 

,The Coal Measures e 1 · · 1 d) h · 
Intermediately between a COR 18 Interca ate OCCUr at a OrlZOll or 
known and unknown sei of horizons separating an upper set of forma
formations. tions (whose age and position in the 
<Teological scale are clear) from a lower less obvious set about 
~hich little is known as to their stratigraphical position and 
affinities. The overlying set, includes the well-known Murree 
Series and Nummulitic Series of 'l'ertiary age which are every
where well developed in this and neighbouring regions ; the 
underlying set includes part of the Bauxite Series, the Breccia 
and the Great Limestone, about which little can be said by way 
of correlating them with any well-known formations outside 
Jammu Province, for none as yet have yielded any indisputable 



8 Reports of the Mineral Survey of Jammu and Kasl!mir. 

traces of organic life from which their geological age can be 
defined. 

Table of Formations. 

Formation and age. Description, Thickness. 

. , --------.---------------
(6) MlJRREE SERIES 

(U , Tertiary). 

(5) NUMMULITIC 
SERIES (Eocene). 

(4) UPPER COAL 
MEASURES (Eocene?) 

(8) BAUXITE SERIES 
(with LOWER COAL 
MEASURES) (Gault to 
Eocene). · 

(2) BRECCIA 
(age unknown), 

(1) GREAT LIME
STONE (age unknown 
bnt probably older than 
Trin•). 

. 

Sandstone and shales of 
purple and chocolate 
colours. 

Concretionary limestone 

1 

. and shales, 

Carbonaceous shales with 
coal beds and ironstone 
bands and lenticles, 

Bauxite, bauxitic clays 
and kaolin with local 
ironF:tone and coal jn 
thick beds at certain 
places. 

Chert fra~:menl• mainly 
in calcareous and sili
ceous cement. · 

Massive grey limestone 
with bands of chert. 
No organic remn.i DB. 

Very great thicknoos 
but unmeasured, Top 
not senn. 

About 400 feet, 

About 120 f•et. 

4 to 24 feet and over. 

20 to SO feet, 

or great bot unknown 
thickness, Base not 
Been. 

The Great Limestone has usually been considered and 
shown as of Jurassic age (with a query 

Age or the Great Lime- mark added) in the maps and reports of 
stone. h G S t e eo logical urvey of India. As, how-
ever, this thick formation has proved entirely unfossiliferous, 
except for a few doubtful markings, after very thorough search 
through great thicknes~es and extent, this suggEstEd age can no 
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longer be upheld. It is a massive blue-grey limestone with 
numerous bands of chert. These characteristics, together with 
its peculiar mode of weathering-, lead one to con·elate it much 
more reasonably with the limestone of unknown age coming 
below the Trias of Hazara.' Thus there is no definite evidence 
for the age of it, except that it is probably older than Trias-and 
it may be much older. . 

The Breccia (or Brecciated Quartzitic Grit as it is al~o 

Th B Ia 
designated) is manifestly in the main a. 

8 recc • 'dual k d · d f th res1 roc , enve rom e exposed 
surfaces and edges or the Great Limestone, since all stages in 
the process of disintegration of the chert and limestone layers 
are found. The cementing material is calcareous and sandy. 
Although only of small thickness, the breccia constitutes rough 
country and weathera into great blocks, littering the slopes and 
river gorges with its debris. 

In its upper part this predominantly chert breccia generally 
passes up into more quartzose rocks and these pass up into bedN 
of comminuted angular chert and clear quartz grains set in a 
base of greenish iron silicate thereby linking the Breccia with 
the Bauxite Series. This green silicate, in which the iron is 
probably in the ferrous condition, constitutes the protore from 
which, by alteration everywhere actively going on, has been 
generated probably the limonite· and hematite lumps, pockets 
and veins that are to be found in the Breccia below, wherever 
that formation bas been deeply dissected by denudation. At all 
such places (especially remarkable near Cbakar) this extremely 
hard breccia has been pierced by innumerable vertical pits, 15 
to 30 feet deep, now mostly fallen in and overgrown, which 
rumour and the eviden~e of the oldest inhabitants credit to the 
local iron-workers of a by-gone but still remembered age. This 
point cannot be further discussed here, except to remark that 
the ant-like industry of these old workers in riddling the country
side with these vertical chimney-like shafts in such refractory 
rock is difficult to understand if iron ore were their only aim, 
since plenty of ore (limonite, earthy hematite and siderite) lies 

1. Mem.Geol. Surv. of India, Vol, XXVI, 1896, p. 23, 
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exposed at the surface close by among the easily excavated Coal 
Measure8 formation. 

Whatever be the a<Te of the Breccia and its associated finer 
A stratigraphical break t~xtured beds, it is at several places found· 

Indicated. lying across the upturned edges of the 
Great Limestone (especially well seen near Khar Gala, in the 
~tream-bed west of 3414 hill, where it lies with a dip of 35° 
across the truncated edges of the Great Limestone dipping at 70°); 
and so, for this reason and others connected with the obvious 
source of the chert fragments in it,. it clearly marks a great 
stratigraphical break. On this irregularly surfaced layer of 
breccia the Bauxite Series, reposes as a rule. 

The :Bauxite Series, among which bauxite proper occurs at 
Age of the Bauxite certain places has been found by my 

Series. survey to pass laterally into hard coal. 
In the western areas certainly, and probably also in some of the 
eastern areas, where the Bauxite Series has not become modified 
into true bauxite but remains as a kaolin or sandy kaolin, this 
coal has quite recently been found to be of importance. Being 
at this geological horizon it must be of earlier age than the 
friable coal beds usually classified as Eocene in this part of India 
and which latter directly underlie and pass up into the Num
mulitic Series. These newly discovered lower hard coals will 
he designated here as the Lower· Uoal Measures. From evidence 
found in the neighbouring areas of Hazara district t, certain 
thin coal beds and an underlying pisolite (the possible equivalent 
of the Jammu bauxite) are certainly younger than Cenomanian 
(or Gault, according to more recent investigations 2 ) as shown 
by good fossil evidence. From this the age of the Bauxite 
Series might be something between Gault and Eocene, but the 
argument cannot be considered very strong or very de~nite. 

The Bauxite Series where typically developed is a definite· 
Variations In the Bauxite physical unit, having a thickness· of from 

Series. 4 to 24 feet, or even more in rare cases. 
This relatively thin layer adheres to the underlying breccia like 

1. See Middlemiss: Mm1. Geul. Surv. of India, V&l. XX VI, 1896. 
2. See Cotter: liec. Geol, Surv of India, Vol. LIX, pt. 4, 1926. 
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a layer of butter or bread, and, when the breccia passes under-' 
ground, accompanies it, sandwiched as it were between it and the 
overlying Coal Measures which will now be designated the 
Upper Uoal Measures. But it varies in composition from point 
to point. Besides bauxite proper, after which the series is 
named, it comprises kaolin, ferruginous layers and, as stated 
above, more rarely coal. The uppermost layer, which invariubly 
has a pisolitic structure, is regular and constant, and its junction 
surface, where it passes below the shales and other members of 
the Upper Coal Measures, is also regular and sharp. The 
variations in petrological facies and composition which appear 
among the rest of the Bauxite Series are partly connected with 
the uneven and sometimes pot-hole like hollows into which the 
underlying breccia has been worn-which latter condition also 
accounts for occasional rapid increase in the thickness of the 
Bauxite Series. But all these. sudden lateral changes cannot be 
accounted for in this way by the uneven surface on which they 
were accumulated. There must have been other potent activities 
at work. Some of these doubtle8s operated whilst the Bauxite 
Series was first forming as a mixed colloid. Others, which have 
chiefly affected the upper exposed layers, have certainly been of 
the nature of weathering by meteoric agencies which has been 
something like, but not identical with, lateritization. In its 
lower layers the BauXIte Series appears to pass down insensibly 
into the upper gritty layers of the Breccia. 

For further full information regarding the bauxite of this 
formation the special printed report on the Bauxite deposits of 
Jammu Province may be consulted. 

The Upper Coal Measures follow on in ascending order 
above the pisolitic uppermost bed of the 

The Coal Measures. Bauxite Series. The junction of the two 
is often vague, but probably indicates overlap, being sharp and 
decisive. As the Upper Coal Measures form the principle 
subject of this report, they will be accorded a full treatment in 
the body of the report, and explanatory remarks on the overlying 
Nummulitic and Murree Series will also find place there accord· 
ing as they are necessary to complete the account of the coal and 

·its possibilities. 
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The Lower Coal Measures, consisting of the above referred 
to newly disi:overed and generally hidden beds of coal which 
make a rather perplexing appearance among the Bauxite Series, 
will also be described as fully as at present known. Although 
only found locally, they are of importance because .of the firm, 
non-friable nature of the coal, and because of 1ts good to 
excellent quality and thickness. 

THE SOUTHERN MAIN GROUP OF COALFIELDS 
WEST OF THE CHENAB RIVE!t. 

In the descriptions which follow, the order of presentation 
of the details will be as follows :-

(1) Position, orographical and other superficial details 
of the particular field. · . 

{2) Summary of R. R. Simpson's published account of 
his examination of it, which is now out of print. 

(3) Additional information furnished by the Mineral 
Survey. 

( 4) Conclusion. 

KALAI!OT COALFIELD. 

This field is the most westerly of those constituting the 

P Ill d h I b
• southern main group. A reference to 

os on an e g .. th . ch 1 .1 S . e 1 m to m1 e urvey of Indm 
Sheet, 42 K/8 or the Outline Map (Pl. 7) will show that the 
position is in lat. 33° 13' and long. 74° 25' and is some 27 miles 
away from the plains near Bhimber and some 6 to 8 miles away 
from the slightly elevated, dun-like country of the Thandapani
Nowshera line where widely spaced waves of the youn!!'er 
Siwalik rocks, m the form of almost continuous ridges, alternate 
With more open country. The field in fact lies ensconced in the 
moderately elevated ~illy tract characteristic of the Murree 
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Series, which, though never rising to any preat elevation, is 
much more irregular in the disposition of hill and valley than 
the Siwalik belt to the south. The average elevation of the 
coal outcrops is 2,750 feet, the extremes being 2,300 feet in 

·the stream bed S. of Sair and 3,050 feet on the hill-spur S. of 
Dali. 

Structurally the field consists of a twin elliptical dome or 
hog's-back of the Great Limestone, 5 
miles long, surrounded by concentric 

ellipses of the young-er Coal M~.asures, N ummulitics and 
Murrees. The Coal Measures and Nummulitics on account of 
their softer thin-bedded character have generally become the 
channel for a set of small lateral streams which fall into two 
larger transverse streams. These latter streams cut their way 
through the limestone hog's-back making narrow and forbidding, 
but picturesque gorges with nearly vertical sides. The m~in 
stream, passing via Marot and Sair, drains south and is a 
perennial source of water. It . is noticeable that this stream, 
flowing transverse to orogenic lines or to the general Himalayan 
trend (W.N.W:.-E. S. E.), plunges straight into the heart of the 
larger twin Great Limestone ellipse, at a point S. of Marot 
where the arching anticline in the limestone has been reinforced 
by a fault. It thus presents the aspect of disappearing into a 
wall of rock towering up 200 feet above its bed (see Pl. 1). 
We shall see later on that similar dominant drainage lines inter
sect all the coalfields of this southern main group especially 
noteworthy in the case of the Chenab River at Riasi. This 
clearly shows that the late geological uplift that exposed the 
older rocks along this chain of inliers was powerless to divert 
the course of the water into other longitudinal directions parallel 
with the direction of folding of the strata. Clearly the cutting 
of the stream bed and the elevation of the Kalakot dome kept 
pace with each other. Hence the water action had to concentrate 
on deepening its narrow bed and had no energy left for widening 
the gorcre. The slight bevelling off of the upper edges of the 
gorge i; chiefly due to rain and frost which have operated since 
the stream sawed its way through making a vertical rift. 

Slruclure. 

The north·western of the twin elliptical domes is marked 
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by the villao-es .Tigini, Khar Gala, K ura and Marot. It· is 
much narrow~r than the south-eastern dome, on and about which 
lie the villao-es Kalakot, Sair and Ber-Goa. The two twin 
ellipses coale~ce over a third of their respective lengths, the 
south-eastern part of the one being joined to the north-weBtern 
part of the other, so that the respective axes of the ellipses are 
arranged en echelon. 

In the' large-scale plan of the field (see Pl. 8) the 
Jigini-Khar Gala portion of the north-western ellipse is not 
11hown as it had not been surreyed in detail up to the time of 
writing. 

The numerous scale-sections (See Pl. 11) show that 
there is a fairly steady dip of the Upper Coal Measures outwards 
from the larger south-eastern twin dome at angles of about 
18° on the south-western side and 20°-30° on the north-eastern 
side, except along the line of coalescence of the two domes where 
fold-faulting introduces irregularities. Judging by the over
lying formations as seen in the main stream near Marot and 
Tattapani, this steady dip soon disappears in a north-easterly 
direction. To the south-west it is maintained for a mile or more 
below Sair (the upper village of that name on the 1 inch map). 
But beyond thiH, between Dhanoa and the lower Sair (not 
shown on the large-scale plan) occurs another small elliptical 
dome. This, however, only exposes the Nummulitic Series. 
It is hoped ~ drill through this intO the underlying Coal 
Measures dunng the early part of 1929. The results will be 
awaited with interest, for they will perhaps throw light on the 
persistence or otherwise of the coal seams in this direction from 
their most southerly point of outcrop near Sair. 1 

The Kalakot coalfield is connected with Thandapani vit1 · 

C I tl t Dharmsal, with RaJ·ouri and with the coal-
ommun oa ons, e c. d M fiel s of etka and Mahogala by not very 

good bridle-tracks. A similar track from Dharmsal tO Rajouri 

(1) Since the above was aot up in type the Upper Coal Mo,..ures were entered b 
~he dnlla~ a depth of 194 loot. Afto_r muoh trouble had be•n experienced by cavin :, 
th~ operations had to be abandoned 1n June 1929, witbuu5 being able to p1ove th•" 
tb1cknesa of tho coal. 11: 
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passes via Sial Sui within a mile or two of the Jigini end of the 
coaltield. Footpaths traverse these hills everywhere connecting 
village with village. As things stand at present the distance 
of this field from the nearest rail or motor road is prohibitive 
against making any use of the coal. But assuming that Riasi 
or Talwara is connected with Jammu by rail and that secondary 
lines of transport connect Riasi with Pauni, Thandapani and 
Dharmsal, the rest of the distance from Dharmsal to the coal
field could be negotiated in some way ··or other by combina-
tions of tramways or ropeways. · 

B~t it remains to be seen whether within the next few 
years some reliable form of air service will not supersede rail· 
ways and roads in complex hilly tracts such as these. Kalakot 
is only 25 miles from Talwara and 43 from Jammu (a fifteen 
and thirty minutes run by aeroplane or air-ship respectively). 
The air offers unrestricted routes, and coal by this means could 
e'lually well be distributed to any metallurgical centre where it 
was wanted; and, if it is desirable to sell coal to the North
Western Railway, then Jhelum station is as near to Kalakot as 
Jammu, whilst Wazirabad. is only a few miles further away. 
The above idea should not be dismissed as fanciful, in view of the 
rapid strides made by air transport during the last few years. 

R. R. SIMPSON'S ACCOUNT. 

The following notes on this coalfield are taken from 
tr 

1 
r rlnl Simpson's memoir and reproduced here 

His memo on ° P • in some detail because the memoir is 
completely out of print. Owing to changes in the place-names 
on the new 1 inch to 1 mile maps, I have added, as far as 
possible and where necessary, in square brackets a reference to 
the approximate places on the large-scale plan (Pl. 8) :-

''Coal is first seen at Kalakot, where a drive, 7 feet long, expo•ed 
4 feet of coal, dipping North ~0°, East, at 63". Only 50 feet 
away, however, the seam is reduced to 14 incbeo. To r he north
west,· alluvial ground obscures the outcrops, bot at Pirsn (near 
Marot J half a mile distant, the seam is again seeu,. I 8 inches 
thick and dipping gently to north-east. Abont bslf mde further 
on a pit on the eastern slope of Jhaltolonia bill (probably between 
the old and present sulphur &prings] was snnk ill ooal to a depth 
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of 14 feet. The thickness· and dip of the seam were undeter
mined bot the thickness evidently. exceeds 8 feet. On the · 
western slope of the hill, a good deal of coal is •~posed. Two 
separate seams con be distinguished. The dip is S. 10° E. 
or towards the limestone, at angles of from 42° to 52°. 
Several excavations in the npper seams were made and •· represent
ati:ve seetion .. of the exposures is :-

Inferior coal ....•. _ .•••.•••.••• 1'-0'' 
Shale,,.'·'·',, •••• ,,.,,,,,,...... from 2" to 1' O" 
Inferior coal .................. 1' 0'' 

"Over a distance of ahont 260 feet, three excavations in the lower 
seam to a depth. of from 10 to 14 feet, expo•ed hom·2 feet 7 iHhes 
to 4 'feet S inches of coal. Sampl•• from this locality yielded 
from 12 to 17 per cent. of .ash." 

"Between ;Jbaltutnnia and the western end of the inlier a little 
west of ;Jigini, 8 distance of about two miles, four small pits exposed 
8 considerable thickness of coaly shale with thin inconstant bands of' 
shaly .coal, At the bend of the outcrops .round the narrow rid11e. 
of limestone. the beds are mu"h disturbed, and the dip' contrary, 
A pit, 7t feet deep and 5 feet wide, was sunk, all. in coal, 
without finding the floor of the seam. Just below the village of . 
;Jigini;· a ontting exposed 8 inches of coal, whilst half a mil• further· 
sooth-east. only coaly shales are to . be· seen. At, Kargala the 
measures. are , much disturbed., and the coal appears to be patchy. 
A pit, 7 feet deep, exposed 10 inchea of bright coal ; whilst ~00 
feet further east, 4 feet of coal was measured in a pit 6 feet deep. 
Between Kargala and Sonjpir, 8 distance of· fully 3 miles, the 
rocks are well exposed but the shales contain only ocoasional, thin 
bands of coal. A, little north of Sonjpir, the measures dip south
west at. from 15° to 20°, A . cutting proved 2~ feet of coal 
overlain by 6 inches of coaly shale; whilst 200 yards to ·the south
eaBt, two cuttings exposed about a ·toot of coal overlain by a foot of 
shaly coal.~' 

"At 8 point about 8 quarter. of a.mile before the stream.is cro•sed 
near Ber [Sair] the coaL seam is 23 inches thick, and dips N,.70' 
W. at soo [should b~ S. W.J. At the point where the 
outcrops cross the stream, a little to the north . of Ser;· three 
cuttings proved coal, varyl,ng from 14 to 22 Inches in thickne•s, 
and . dipping S, 60" W, at 15°. At· a point one-third mile 
to the east,. the beds dip S. 15° W. at 25°. A cutting 
sxposed lenticular bands of coal and coaly shale. Although the 
rocks are occasionally well exposed. on the eastern side of the 
inlier, no. coal is seen nntil the outcrop~ at Kalakot are again 
reached." 
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- ~even chemical analyses ~re elsewhere given in Simpson's 
m~m01r of Kala~ot coals, showmg 11-33 per cent- ash. These 
Will be found Included in the Tables of Analyses in the present 
report (see p. 82). 

It is evident from the above account, which I have given in 
ful~ that Simpson did not spend much time on this field. His 
remarks later on (p. 63 of his memoir) show what he believed 
to be good reasons for this. He writes :-

"Although the quality of the coal in this field is marketable, yet 
It• variability in thickness, the disturbed condition of the rocks, the 
necessity for deep shafts and pumping, together with the diflioolty 
of access, render it impo••ible to look upon the exploitation of this 
field as a commercial venture with any proopeot of success." 

It will have been gathered, from remarks already made, 
that the Mineral Survey has something further to say as regards 
this area. This additional information, collected during the 
last few years, follows in the next section. 

-
MINERAL SURVEY DISCOVERIES. 

LoWER MEASURES. 

What may prove to be a remarkable discovery was made 

1 
.by Assistant Superintendent Sohani Ram 

Discovery or owerseams. in 1927. He found a lower . seam or 
seams, which it has been decided to call the Lower Coal Measures 
for reasons which will presently appear. One of these seams at 
pit 17 S.E. of Goa on the large-scale plan is, at that place, 17 
feet thick, but entirely hidden from view at the surface by 
superficial accumulations. The other seam (or a continuation of 
the former-it is not yet certain: which), at pit 16, is just visible 
for a few yards in the stream bed and is 7 feet thick. Both are 
hard anthracitic coals of excellent quality and they underlie a 
cover-rock of massive quartzitic sandstone. The full proximate 
analyses of these seama will be found in the Tables at pp. 89-91. 
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rhe average of foot-by-foot samples .taken 
the 4th foot downwards gave :-

Mois.ture ...•.•••. . . . .. . ••..•.•.... 
Volatile constituents ........... . 
Fixed carbon .................... . 
Ash .................................... . 

at pit .J 7 from 

4-66 
.16·57 
63·61 
15·16 

Total......... 100·00 

The average of foot:by-foot samples from pit 16 gave :-
Moistur,e •.... ,. .............. -·····-·-~... :0·5S 
Volatile constituents ............ 13·47 
Fixed carbon .•..•. •...•• .••••• ... 7 4•71 
Ash ............. ···········-·~·····:... 11·29 --

l'otal........... lOP100 
Such ~hick beds of uniformly .first-class .~oal ,that can .be .dug 

~~ond handled without breaking up :i11to .dust were sufficiently 
phenomenal to warrant ,further exploration by excavations :and· 
borings with the portable G. 0. Calyx drill. This I carried out 
in 1928 assisted by Assistant Superintendent Labhu Ra.m, who 
also discovered another hidden seam of what appears to be the 
same Lower Measures at pit 12. a. in the main stream east of 
Sair. This latter also is a hard and good eoal and ti ·feet thick. 

Before considering some peculiar and puzzling features 
presented by these Lo')Ver Meas!lfeS seams which at present are 
not solved, I shall now give some details, first regarding the 
11eams exposed jn pits 17 .-and 16. To illustrate them a specially 
large-scale pla11 ,(1 inch .to 100 feet) was made in the Ber-Goa 
neighbourhood (seen 9 and secti<:>ns Pl. 11). 

All the pits referred to above (and iJ). w h~t follows) by 
numbers and letters; will·be found marked on one or other of 
large-scale plans, ·which should be referred to to ma:ke the des
criptions cl~. ·· · · , · · 

As will be seen from 'both the maps, the O!ltcrop ltrea of the 
. Coal Measures widens where this low~r· 

Widening of Lower b.orizon coal occurs-a feature which is ~s 
Measures outcrop : lncropp-• • · · · • , · · · • · · · 
l.ng basins. · . · not1eeable 1p. ,the .Ber-Goll- ne~ghh9ul:ho.oc;l 

at pits 17 ~X!-4.16, as, east o£ Sair at. pits 
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12 b., c., d. and e., and 10 a.. and b. The simple steady strike 
and dip of the formations is seen to give way to more ilttri~ate 
.secondary bendings and undulations. Whilst the outcrops of 
.the Upper Measures and their junction with the Nummulitics 
follow steadily along (at least as far as the great 1K-W. Goa 
fault), the area of the,concealed Lower Measures spreads out and 
.transgresses over the .Breccia to some extent, making secondury 
little basins. It would be easy to ·imagine that these latter 
really·are portions of larger "incropping " shallow basins of the 
Lower Measures, peeping out from beneath the unconformauly 
overlying Upper Measures ; but at present it would be too 
much ·to say 'that tihis was proved satisfactorily. 

For instance, if we follow the concealed outcrop of the bed 
at pit 17 as revealed first in pits 17. £., and on through 17. c., 
17. a., 17. b., 17. d. and 17. e., next round by bore hole 4 and 
then back on itself under the alluvium and south to the main 
stream near pit 161 we shall see what is meant in this connec-
tion (see Pl. 9 ). ' 

A few details must be given here. After the original pit 
DetaUs of exploration of 17 was put down by Sohani Ram, eub

Ber-Goa. sequent exsmination and deep trenching 
at 17. a.. during the next season showed the coal there to 
underlie 4 or b feet of hard quartzitic grit (the so-called " cover
rock ") which forms a dip-slope at the junction of the two side• 
streams which meet at the sit-e of bore hole 1. The eastern of 
these showed the cover-rock V-ing down this stream-bed and 
afterwards following along it northwards in a little cliJf us far as 
bore hole 5, appearing again further north neHr ·the bouse 11nd 
site of bore hole 4. In the opposite direction from 17. a.. the 
cover-rock makes a small appearance at 17 .c., aud then disappears 
until it is last seen in this direction in the western stream-bed 
at the site of pit 17. f. 

Though no coal was so far visible at any of these places 
Hidden seams found except pit 17, the obvious procedure was 

everywliere. to dig down under the cover-rock 
wherever it showed a scarp and see what was hidden there. 
This was done and coal in all cases "as btruck. .At 17. b; 
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·(about. 50 feet distant only from 17. a.) the coal was found to 
be 13 feet thick and similar in every way to that sampled at 
17. a. Additionally we proved the absolute connection o£ the 
two by driving a tunnel from one to the other (see Pl. 9). 
The bottom of this tunnel was on the bed-rock and its height 5 
feet and width 4 feet. By giving it an arched roo£ in the body 
of the coal, the latter proved q~te strong enough to stand 
without any timbering being necessary. The next pit was sunk 
down to stream level at 17. d. under 8 feet of cover-rock, 
almost horizontal, and continued with the drill down to bed
rock. Coal was found there and proved to a thickness of 10 
feet. Pit 17. e. was carried a little way down until coal was 
struck, but the place was inconvenient for drilling, so bore hole 
5 was put down ne~~or it in the fields, proving 10 feet of coal 
there. Similarly bore hole 4 revealed 8-9 feet of rather 
inferior coal. 

The position of 17. c. was so close to 17. a. that we merely 
went down under the cover-rock a few feet until coal wa~ duly 
struck. At 17- f. a pit was first made at the base of the scarp 
of cover-rock down to stream level and continued with the drill, 
proving 13 feet of coal. 

These results were very gratifying, because the point to be 
noticed is that, if it had not been for the original pit 17 and the 
clue furnished by the massive and easily visible cover-rock, 
there would have been no particular reason for digging or boring 
at any of these places, since no sign of coal was seen at the 
surface where the outcrops should be situated. On the slopes, 
alluvium and cultivation hid everything and the undercliffin the 
stream-beds was everywhere blocked by earth and boulders, 
similarly revealing no traces of coal at all. 

Bore holes 1 and 14 also pierced the coal bed p~oving a 
little over I 7 feet of it in each case. 

The above rather detailed description was necessitated to 
explain the discovery and proving, within certain-limits, of the
Lower Measures coal and also to illustrate the way in which a 
thick bed of coal of uniformly excellent quality can remain 
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entirely hidden from view at the surface in this sort of country, 
although, on calculating the quantity now known (solely within 
the limited area covered by the pits and borings) as shown in 
the large-scale map (pl. 9), it amounts to 200,000 tons, 

The coal surface, as exposed in pits 17. a. and b., shows a 
Coal 

1 1117 
somewhat uniform material of rather dull 

0 
P ·a. to medium brilliance and with the lamina-

tion appearing in fine but distinct and regular layers of varying 
texture and brilliance which are inclined parallel to the bedding 
.of the cover-rock above. The alternations of dull and bright 
coal are not as well marked as in the best coal of Jharia and 
Raniganj coalfields, but they are, perhaps as much •o a~ can be 
expected in a coal of this anthracitic kind, and sufficiently •o to 
define the stratification. There is a certain amount of slipping 
visible along joint planes in the coal, but there is no general 
evidence of crushing and chw·ning up into powder such as is more 
common in the coal of the Upper Measures. The photograph 
CPl. 5) shows the coal face at 17. b. extending to the top of the 
picture and the opening of the tunneL The photographs (Pl. 
4 and 6) show the trenches 17. a, and b. and the massive cover
rock overlying the coal. 

I believe the thickness of about 16 feet seen in these coal 
faces represents, therefore, an original sediment or precipitate of 
this thickness-the perfectly distinct and fine lamination seeming 
to prove this incontestably, in spite of the small puckerings and 
minute fault-slips. 

All the other pits in these measures show similar lamina
tion, more or less distinct, ns also do the coal samples obtained 
therefrom when examined in-small pieces in the hand. 

The coal at pits 16. a. and b. actually crops out visibly in the 

I f 
.
116 

stream-bed for a short distance and there 
Coa o PI • f d' d tch f . I' are n ew 1sconnecte pa es o It c mg-
in<>' to the surface of the dip-slope of Breccia immediately to the 
ea~t. The coal at these pits, which is 6-8 feet thick and dips 
W. and W.S.W. at 35°. is overlaid by a few feet of hard mas
sive cover-rock, which again can be traced in the stream-bed a 
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few hundred feet to the north of pit 16 and then more obscure
ly passing up the hill side, and so under the alluvium in that 
direction into presumed connection with the cover-rock of pit 
17. The fact that this coal immediately overlies the Breccia with 
bauxitic patches, and the presence of massive slabs of the cover
rock immediately above the coal, certainly predispose one to 
regard this seam as a continuation of that at pit 17, and as such 
it is marked tentatively on the map. The main difficulty in the 
way of accepting this view is the analyses which are 'considerably 
dissimilar throughout the whole thickness of the coal at these 
two places (seep. 89 & 90) the coal at pit 16 being a caking 
coal and that at pit 17 non-caking. The general look of the 
coal too is different. That at pit 16 is blacker and of a more 
metallic brilliance than that at pit 17. Both are distinctly 
laminated. Pit 16 also shows a somewhat irregular junction of 
the shales of the Upper Measures. This might be interpreted 
as an unconformable overlap of them above the cover-rock 
or it might be only due to a small fault. 

In a southerly direction the course of this coal seam of . pit 
16 is tentatively marked on the map as 

Disappearance or It to the going under the alluvium down to the 
s. E. stream bed at boring 13, where a trace of 

it only is to be found. Boring 12, at pit 15 b., recorded only 11 
inches of coal at this horizon immediately above the Breccia. 
Still further south-east towards Chenpur nothing- more is seen of 
this seam ; boring 6, through what appears to be a cover-rock 
similar to that of pits 16 and 17, revealing no coal. . 

We seem forced to conclude that in this southerly direction 
the coal seam or seams of the Lower Measures of Ber-Goa have 
either thinned away almost to nothi~g, or they have been over
lapped by the Upper Measures in this direction. Which of 
these alternatives is con-ect can only be settled by deeper borings 
made further away from the outcrop in the direction of the dip. 

A short distance to the north of pit 17 the Lower Measures, 
Not known to the north if still represented in this direction, have 

· been dropped completely out of sight by 
the long E.-W. Goa fold-fault. In the little valley to the 
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north, before the next Great Limestone masb makes its appear
ance, there are a number of well seen fragmentary dip-slopes of 
the cover-rock inclined S. S. W., at an angle of 30° lying directly 
on the Breccia and with neither the Bauxite Series nor coal 
preserved between them at the outcrop, except in a mere truce of 
·2 or 3 inches thickness of the former and a little hematite here 
and there. Just west of the little pass at Khargala the Breccia 
•lope is covered by a white kaolinic q Llartzose rock of some 
thickness dipping down southwards under fields which obscure 
the section above. It is just possible that this general absence 
of anything at the outcrop might have been caused by the coal 
and the kaolinic material ha>;ing been squeezed out and washed 
awav on exposed dip-slopes of this kind. The somewhat wavy 
bulged aspect of these slabs of cover-rock in certain places and 
their fractured edges near the Breccia below suggest that there 
may be remnants left here and there under the cover-rock ; but 
the matter has not as yet been put to the test by boring. At all 
events in this direction there is no certainly known continuation 
of the Lower Measures that at present can be reckoned on to 
yield a coal supply. 

Failinrr the above, the Lowet• Measures of Ber-Goa, as 
0 

represented by the coal of pits 16 and 17, 
Probable ooollnnallon w. if they are to continue at all, must do so 

ors. w. towards the west and south-west. The 
field work de~igned for the present season of l!l29 may settle 
this point, by finding that the thickness of the coal seam !)r Hearns 
keeps constant or increases in this direction. · 

Since the above account was placed in the printer's hands, 
I have received some statements and sections of the work done 
early in 1929 by Mr. Zutshi, the 1\Iini..ng Engineer, showing the 
behaviour o£ the Lower Coal Measures of Ber-Go-.1 towards the 
dip, as found by following along the bed by incline workings. 
· The table bdow gives some of the results :-

Oirec1i0n 
D18tancc IA:ve! 1·ea- GeoProl inc:ina· JJip at 

Starting point. driven, driven in cbed in tJoa of wurkil1g. urthar 
feet. feet. •nd. 

- ------ ---- ------ -• • 
Pit 11. d .................... East. :r;o 2171!1 :'lo.., (rlowo) s~ 

Tunnel between 17.a. ch 17.b. N. N. W. "2 2.7~·· 20~ (np) . ..• 
Oo, ..... ~ ............ Soutb. l!tt ~,722 25., (dowo) :n. 

Pit 17. c .....•.•• ....••.••• IV. S. IV. 14~ 2,721 35 .. u. 
Pit 17. f ................... s. s. w. IS2} I 2,749 :wo .. 32 
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The thickness of the coal keeps fairly constant, being 
between 12 and 17 feet and occasionally even being more than 
the latter. Mr. Zutshi describes its quality, as judged by 
appearance, as being excellent, and more anthracitic than it 
appeared at the pits first put down. He would be inclined to 
think the outlook promising for the continuance of these measures 
towards the south-west, were it not for the "tricky and variable " 
nature of the seam. 

A noticeable feature, well shown by the Mining Engineer's 
sections, is the great steepening of the dip in the case of most of 
the workings at their further end. 

For instance, in the first in the list above, the- dip of the 
seam increases from an average of 30° to about 40°. I have 
been able to incorporate this in my plate of sections (Pl. 11 ). 
It will be seen from that that it remains a puzzle as to what will 
be found in the space marked "structure here unknown". 
:Poes the coal bed bend upwards again sharply to a position 
overlying the Breccia at the outcrop end under the alluvium, or 
does it strike the Breccia at an angle and become overlapped by 
the Upper "Measures, or is there a fault dropping the whole 
~>equence into this position ( Also will the vacant space, marked 
as unknown, be found occupied by more Lower Mea~ures coal, or 
by incluaion there of representatives of the Upper Measures? 

The steepening of the dip to abOut 40° is certainly peculiar. 
Such steep dips are not known at the surface on this side of the 
Kalakot dome, 20° being the normal inclination. Similar steep 
dips are indicated in the section R of Sair drawn through 12. a. 
pit, where there is the same difficulty in determining bow the 
6 foot bed of coal there shown continues in its course further to 
the south. For the present this also has been marked as un
known. 

Before going on to describe the next definite emergence of 

B d k b I lh al 
these Lower Mea.~ures from below the e -roc eow eeo . . 
Upper Measures as seen near Sa1r, there 

are a few points to be noted concerning the varying nature of 
the bed-rock below the coal in the neighbourhood of pits 16 and 
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17. At the east end of the tunnel the coal of 17. b. pit lies on 
Breccia of the usual hard and intractable nature, whereas at the 
west _e~d of the tunnel at pit_ 17. a., it lies on a splintery shaly 
bawmtc clay. The other ptts and borings north and south of 
the above gener-ally yielded a few feet of dark grit or sandy rock 
overlying the Breccia, but occasionally in association with a thin 
layer of bauxitic clay. In boring 1, at the junction of the two 
side-streams and south of pit~ 17. a. and b., after 17 feet 4 inches 
of coal had been passed through, a similar dark grit was struck 
between the coal and breccia. It was 3 or 4 feet thick and inter
bedded with 3 layers of coal, each a few inches thick. It will be 
interesting to see if these thin layers of coal expand appreciably 
or not in a westerly direction. 

The bed-rock further west, as revealed in boring 2 at the 
site of pit 17. f., has been described as a 

Section In bed-rock in d d 1 d k h · thi k 
5tream N. w. or pil17. r. san y ove-co oure roc , avmg a c -

ness of about 10 feet before the breccia 
was struck. I was elsewhere on tour when this boring was made, 
but later on I examined the section up the stream-bed to the 
north-west of this pit and boring. The results are of considerable 
interest. Everything except the coal is very well exposed, the 
steep little stream-bed being cut out of the rock and very nearly 
along the dip. For a distance of 100 yards it cuts through these 
representatives of the Bauxitic Series before the Breccia is reach
ed. The uppermost bed immediately below the coal is a white 
to dove-coloured sandy hardened kaolin, the sand grains being 
dotted about the clay .matrix in tiny clear spherical blebs. 
Further down in the section as revealed by ascending the stream 
bed, the kaolinic matrix changes to a green silicate of iron (and 
possibly of alumina), the clear little grains of quartz and a few 
of chert still remaining. A similar green ferrous silicate has 
been described in the already issued bauxite report as underly
in<>' the bauxite and bauxitic clay of certain areas near Chakar. 
F;rther down in the section and close to the Breccia the green 
rock shows all stages of alteration into a rock consisting of 
almost white kaolinic patches cut through by limonite veins 
alonu the joint and bedding planer;. The limonite with occasion
al fi~ of specular hematite increases downwards towards the 
Breccia,· and in places coalesces into iron ore. The slopes on 
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each side of the stream are abundantly littered with large and 
small masses and pieces of these kaolinic and ferruginous rocks 
with varying proportions of the glassy quartz granules. There 
are a few beds of ordinary fine sandstone. A dip-slope is always 
difficult to estimate thickness on, but a rough estimate I made 
placed it at about 50 feet. As, however, only 10 feet ofthe "~andy 
rock'' below the coal and between it and the Breccia was said to 
be met with in boring 2 at pit 17. f., the above estimate may be 
too much. At all events the bauxitic clay with quartz granules 
and the green rock are much thicker there than at other places 
north and south of pit 17. a. and b. What happens to the out
crop of them and of the coal and cover-rock to the west and 
south-west of pit 17. f., is at present a mystery. The hill-side 
here is covered with tumbled blocks ; but the appearance is as if 
there were some discordance with the Upper Coal Measures and 
Nummulitics which sweep round in a regular curve as shown 
on the large-scale plan of the Ber-Goa area (Pl. 9 ). This ·· 
appearance tallies with the other suggestions for unconformity or · 
overlap of the Upper Coal Measures on the lower, and strengthens ' 
the view that the ''incropping" Lower Measures, with the thick 
seam of coal as exposed in pits 17. a., b., c., d., e. and £., may conti
nue in a shallow hidden basin to the w:est and south-west under. 
the overlying slope of Upper Measures and Nummulitics in that 
direction. 

Although nothing but a few traces of this Bauxite Series, 
consisting of white and grey kaolin and the 

Traces of the kaollnic green silicate are found in the stream bed 
and ferruginous bed-rock • ' 
elsewhere. between p1ts l 7 a.,b. and 16 a., b.; yet among 

these patches adhering to the slope the same 
varieties, showing the leaching out of the iron from the ferrous sili
cate and the deposition of it in joints and other planes as limonite 
and occasionally hematite, are to be found; and in addition also the 
change over of these varieties into a hard compact and perfectly 
black rock with a specific gravity of only 2·5, which seems 
to be a carbonaceous variety of bauxitic clay. At other places, 
as at pit 12. e. east of Sair, the same black compact variety occurs 
as a thin band under a massive cover-rock somewhat similar to, 
but really different from, that at pit 17. a. and b. The black 
compact rock apparently takes the place of the coal of the Lower 
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}leasures. It contains little patches of purer carbonaceous 
material which suggest organic material e. fl· portions of stems 
and twigs. 

Kaolinic rocks of the same type, and with the green 
Similar patches on N. silicate changing into limonite with traces 

side ol the Kalakot dome. of vivianite, also cover part of the dip· 
slope of Breccia on both sides of the main Great Limestone 
dome especially near Kalakot village. It has not been found 
possible to separately indicate these on the large-scale plan of 
the Kalak:ot coalfield (Pl. 8). At one place also on that 
aide of the dome near 1927 camp and below pits 1, a compact hard 
black rock, rather like but more sandy than that mentioned 
above, and a few inches thick, is the only trace of anything 
intervening between tbe Breccia and the Upper Measures. It 
is possible that this black rock represents an actual passage 
form between the bauxitic clay and coal and that careful search 
might yield other links in the chain and prove that the apparent 
lateral passage of bauxite or bauxitic clay into coal (already 
noted) has been a real petrological passage between sediments 
or precipitated gels, according to the view we take of their 
genesis.1 

There are one or two other piaces where this half-way 

Other occurrences. 
stage between kaolin (or bauxitic kaolin) 
and coal is found at a similar horizon. 

Very occasionally, as on the dip-slope of Breccia at boring 13 
in the Ber-Goa area, a 5 feet thickness of it is found, underneath 
a thin layer of breccia and reposing on more breccia. Such an 
occurrence seems to point to the possibility of the top layer of 
breccia not being in all cases the bottom of the Coal Measures. 
With our hand-driven Calyx drill, it is only with great and long 
continued labour that we can penetrate an inch or two into the 
breccia, because of its hardness and the escape of the pump water 
down crevices. We have hitherto assumed that nothing further 
in the way of coal can be found when once the breccia is 

1. See C. S. b'ox, Sixleenth Indian Science Congress, ~ladras 1929, 
Presidential Address Geology Section, where be advocate"' the ~·iew that .. the 
ervarling substance which coo•titutes most of the material ID aU the coala 

!xamined by him 10 colloidal matter in a State of strain". 
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struck. From the evidence of boring 13, however, it seems , 
that the breccia layers need .not necessarily be all of one 
.precisely identical ~ge .. At some di~tance away from t~e present 
outcrop, in the dtrectwn of the dtp, therefore, certam layers 
oE it might cover up an underlying coal bed or beds. At the 
present staue of the. enquiry this must not be regarded as more 
than a sugges~ed working hypothesis such as one is led to in all 
pioneer work 1n new country. 

So far as at present known, the ·only other place in this 
Lower coal Measures coalfield, where the Lower Measures emerge 

near Salr. to .any appreciable extent £rom below the 
Upper Measures and spread out in hollows and --synclinal 
troughs in the Breccia, is at Sail:. The evidence £or this is 
mainly ·furnished by pits 12. a., b., c., d. and e. and boring 8 all 
low down in the valley east of Sair :(see Pl. 8) and 
secondarily by pits 10. a. and b. and borings 7 and 10 to the 
north and north-west of Sair.1 · · 

At pit 12. a. under the gravel of the stream-bed Assistant 
Superintendent Labhu Ram first detected a hidden seam of 
fairly hard coal, li feet thick, dipping 45° S.S.W. and 
apparently lying directly on the Breccia. Analyses of foot 
by foot samples are given at p. 90. Most of these show 
rather high ash (probably due to surface contamination and 
crushing). The average large sample of the more solid parts 
of the bed gave 25 per cent. ash on analysis and this is more 
likely to be a correct percentage for the bed as a whole. The 
same bed of the same thickness was pierced by the Calyx drill 
at boring 8, at a depth of about 35 feet from the surface. This 
and the rocks exposed at the surface show that the dip of 
45° at pit 12. a. slackens off to 20° or 15° as we proceed south 

. 1. ~ome _apology to th~ reader seems: due on accoont <>f the apparently 
1rregolar dlspps1t10n o( the p1t an.d borehole numbers on the u.ap whieb aro 
difficult to. follow. Tbis. i.r.regal.ari.t:r 11rose frgm circumstance- of time and 
necessity, when working in the field; and, bavjog once become current, on our 
plans, in •>or fi~ld not,es and on our labelled. specimens an<1 samples it was 
deeme~ better to stick to it than to attempt a simplification by renumbering 
them, wb.ich would pro~a!>ly bav,e caused. couf.lll!ion.' 
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(see section Pl. 11). Below the coal in the boring 6 feet 
or so of bauxitic kaolin and sandy kaolin were met with 
before the jamming of the tool and stripping of the core-barrel 
threads compelled us to abandon the hole and the tool without 
actually reaching the Breccia. The 40 feet or so of overlying 
dark carbonaceous shales probably all belong to the Lower 
Measures, and are overlapped outside this little synclinal basin 
successively by the greenish pseudo-cover-rock found at the site 
of the boring and by the rest of the shales, etc., above this. 
OWing to the irregularities of surface soil and boulder gravels, 
the exact places in the section at which the Upper Measures 
begin cannot be settled, ~ut the so-called pseudo-cover-rock can 
be followed and found at many places lying on the breccia 
or with coal or shales between of much reduced thickness. For 
the same reason the 2 feet of good hard coal in pit 12. c. which 
extends nearly horizontally to the south, lying directly on a. 
hummocky mass of breccia in that direction, seems likely to 
belong to the Upper Measures and not to be a continuation of 
the 6 ft. bed of coal seen at pit 12. a. and ·boring 8; and this 
interpretation of the structure is the one followed in the drawn 
section. · 

Pits 12. b., d., and e. further east illustrate the extension of 
the 6 ft. bed 12. a. in that direction. The thickness of the coal 
becomes reduced, and eventually, at 12 e., is represented by 2 
feet of the compact black passage rock between coal and kaolin 
(or bauxitic koalin) already referred top. 27. 

In the other direction pits 10. a. and b. also show from I to 
2 feet of coal under the pseudo-cover-rock. Borings 7 and 10 
near the shrine west of Sair only revealed shales and sandy 
material down to the Breccia below without any coal at all. 

Down-stream from pit 12. c. in the direction of boring 9 
Residuary nature or there are gentle undulations of the Upper 

Lower seams. Measures, which here and there are inter
rupted by bosses, or in some cases faulted masses, of the Breccia. 
Althouuh we have been unable to mark off on the map by a 
separa~ indication the Upper from the Lower Measures, I think · 
it is. clear that, below the former, the Lower Measures, (filling 
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up hollows in the Breccia, or additi0nally thrown into steeper 
folds than the Upper Measures) do actually constitute relics of an 
older set of beds with coal seams, which are generally either over
lapped by the younger set or possibly unconformably overlaid 
by them. 

The attempt to feel out another incropping relic of these 
older seams below the Upper Measures by boring at locality 9 
was unsuccessful, well-bedded finely fis~ile shales continuing down 
to the Breccia which was struck at a depth of 53 feet below the 
surface. Shortly before reaching the :Breccia there was some grit 
with white specks followed by 5 to 6 feet of compact black car
bonaceous shale, but no coal. 

So far as we can see then_ at present, the small basin of the 
Lower Measures at Sair has no great extension in any direction 
that bas been tested. It is impossible to say definitely whether 
this isolation was mainly original and due to the simple filling in 
of a hollow in the Breccia or whether it arose out of a once widely 
distributed deposit by flexuring and , subsequent partial planing 
off by denudation prior to the deposition of the Upper Measures. 
The latter seems, perhaps, the more likely view. 

The facts which have been detailed above regarding the 
Convenient to classify the peculiarities of positiOn and outcrop of 

Lower Measures by them- d 
selves. these lower coal seams of Ber-Goa an 
Sair, at any rate seem to warrant their inclusion in a separate 
category from the more continuous seams that come next beneath 
the Nummulitic Series. Hence, for the present at least, it is 
convenient to class them as Lower Coal Measures, the idea being 

· that their irregularity of position and pr0bable unconformity to 
· the measures above, as well as their genetic connection with the 
fine kaolinic representativt>s of the Bauxite Series, show them to 
be an older formation, with perhaps a time gap between them and 
what are now spoken of as the Upper Measures. 

The question whether, in any of the as yet unexplored 
Unexplored parts of tbe parts of the north-western ellipse of the. 

area. dome area, some further occurrences of the 
Lower ·Measures may be present or not is one for the future to 
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decide ; as also the question as to whether, among the steeply 
inclined strata immediately north of the Ber-Goa E-W fold
fault there may be portions of them left perhaps at depth. In 
this connection should be noticed the vertical coal beds just visible 
against the fault 200 yards W. by S. of pits 2. a. These require . 
more examination ; but they may just as well belong to the Upper 
as tha Lower Measures. 

-
UPPER MEASURES. 

Whilst the details just given about the Lower Measures 

Already partly known. 
constitute new material, quite unsuspected 
by previous workers, the Upper Measures, 

with their seams exposed to view in places, have not failed 
to receive a certain amount of attention in the past. The full 
scheme of them, which argues their practical continuity all 
round the field, however, had not then been recognised. It 
contains features of novelty that will be now set forth. The 
difficulty will be to compress the information that has recently 
become available into reasonable space. In order to save words, 
some generalisation will have to be resorted to and reference 
made as much as possible to the graphical delineation shown on 
the map and sections and to the table of analyses. 

Although continuity and regularity as a whole are a feature 
Generally continuous of these Upper Measures seams, there are 

with local gaps. gaps in the outcrops to be found everywhere; 
and hence the seams are often shown by broken lines on the 
plan instead of by continuous lines. The main reason for these 
gaps is the presence on the slopes of cultivation, soil, alluvium, 
scree material and fallen debris in large blocks from the overly· 
in"' cliffs above. To clear all this away and present the outcrops 
in "their naked simplicity would have been manifestly impossible. 
The most we could do was to probe in here and there in the cover
ed places where the surface accumulations were reasonably thin. 

Before proceeding to give details about these coal seams, 
Position thickness and a few words are necessary to describe the 

general r;•turos or the formation as a whole in which they occur. 
Upper Measures. Over the greater part of the coalfield 
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the Upper Mea~ures have an nverage thickness of a little over 100 
feet, and they form what tdisregarding the covered portions) we 

. may infer to be a continuous belt all round the older formations 
of the elliptical dome areas. With a few exceptions on the north 
and along the line where the twin domes unite, as well .as where 
the main stream cuts through them, this belt of Coal Measures 
builds a low, scarped undercliff, or gentle slope, which is, however, 
relatively inconspicuous in the landEcape compared with the 
much thicker Nummulitic belt of limestones and shales which 
follow above them. These latter make a second undercliff or 
steeper scarp, some 400 feet thick, and this again is only of 
moderate dimensions compared with the final superimposed· 

. scarp of the Murree sandstones, whose upward limit is not 
known. The section ( Pl. 10 ) drawn through the main 
south·east twin dome will make the above explanation clear. 

These Upper Measures, apart from the coal seams, are 
Ll b 

1 
mostly composed of shales, which towards 

1 0 
ogy. the middle of the series become splintery 

and carbonaceous and interbedded with a few sandy and ferru
ginous layers. The latter, towards the east, develop lithological 
sequences and bands of clay ironstone and siderite cakes and 
nodules that serve to link up the individual beds with those 
of the next coalfield in that direction, namely the Metka 
(Simpson's Sire Valley) coalfield. In their lower layers these 
measures become less noticeably carbonaceous and more flaggy 
and fissile at places where they are superposed on the Breccia or 
have come into obscure relationship with the rarely seen outc;ops 
of the Lower Measures. On account of this irregular or vague 
base to the Upper Measures, it will he convenient to describe 
them downwards in descending order from the Nummulitic 
Series above, where a certain regularity does apparently obtain. 

A new feature of my survey has been the locating. of an 
New Upper bed. dupJ?e.r cobal bed hjustU along the line of 

IVISIOD etween t e pper Coal Measures 
and the Nummulitic Series. Like the coal of the Lower 
Measures, except for an occasional slight smudge in the soil, 
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this bed scarcely ever shows up at the surface from underneath 
its mantle of soil and other slipped and disintegrated material : 
the soft splintery yellow shales, which form the lower part of 
the N ummulitics, readily become clay and mud under weather
ing, and by · flowing or wol'king their way down the slope by 
gravity effectually hide the upper coal seam at the outcrop. 
Hence this bed does not appear to ha've received attention from 
previous observers nor does its existence even seem to have 
been generally suspected. 

The coal or this upper seam is generally black, shiny and 
M~ch crushed and cover- flaky or powdery. It is generally also for 

ed at oulcrop. this reason contaminated and mixed with 
clay at the outcrops. There is no cover-rock or roof of strong 
material. The actual seam, when first exposed by digging, 
frequently appeared to be only a few inches to a foot thick. As 
we penetrated inwards this rapidly thickened up to an average of 
4 feet and a maximum of li or 6 feet. The plans and sections 
and the list of analyses must be consulted for details as to those 
parts of the outcrop that have been able to be studied. Wher
ever the bed is not marked on the map it may either be locally 
absent or it may simply be hidden as described above. It 
would have been impossible, without trenching and pitting in 
very great detail indeed, and sometimes fairly deeply into the 
hill-side, to say which of these causes has everywhere been 
operative. On the whole I am disposed to believe that conti
nuity, of this seam, is the more normal condition and disconti
nuity the exceptional one.· Owing to what we must believe to 
have been the crushing, squeezing and stretching of the coal 
along with the associated clays and shales, in consequence of the 
tectonic movements that the region has undergone during 
successive Himalayan upheavals (and of which we have addition
al evidence in the flaky and powdery condition of the coal), 
a bed such as this may nevertheless have almost or entirely 
disappeared in a few places and been proportionately thickened 
at others. It may also have locally passed into carbonaceous 
clay owing to original variations in sedimentation. How far 
such variations have pl•yed the chief part in determining the 
present-day constitution of the seam can only be answered when 
much more extensive proving of the deposits has been done. 
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Incidentally it may .be remarked that coal of this soft, 
Brlquettlng necessary flaky and powder:y charac~er, and that _is 

and possibly washing. frequently contamwated wrth clay, wrll 
need briquetting before it can be used as a fuel. In some cases, 
along with the above operation, washing may be necessary or 
beneficial. A briquetting plant indeed may be considered liS 11n 
essential for most of the coals in this and in all the other J aininu 
coalfields. 

From the analyses that have been done on samples from 

h 
this upper bed of the Upper Measures 

As percentages. h f h (see p.91-94) we see t at, so ar a~ t ese 
outcrop openings are concerned, the coal is of the usual 
anthracitic kind and the ash percentages as a rule are 
high, though not always so. Most of the material -would 
rank only 11s third or fourth class coal by considering the average 
ash throughout the whole thickness of the seam, though there 
are exceptions here and there. The material of pit 8. a. in 
the south-east corner of the field can only be called carbonaceous 
shale. On the other hand that of pit l 0, 400 yards west of 
Sair, would rank as first class coal. The coal of pit 12 in this 
upper seam, situated 800 yards east of Sair, with an averDge of 
25 or 26 per cent. ash, though reckoned as third class, is not far 
below 2nd class. But it is only to be expected that pits at the 
outcrop in such crushed material would give a higher percent
age of ash than properly belongs to the seam at depth. The 
carbonaceous shale of pit 8. a. consequently may owe its Yery · 
high ash content to its being an outcrop pit and also, perhaps, 
chiefly to its being situated in a stream· bEd. The coal of pit 
S, in the upper seam only 200 yards away, analysed only 6 per 
cent. ash. 

It seems likely nevertheless that surface contamination of 
Deterioration at the this nature need not go very deep, not 

surface and at depth. much deeper perhaps than the depth into 
th~ hill that it is necessary to excavate to find out the true 
thrckness of any seam. A1; pit 12, meutioned in the preceding 
p~ragraph, an incline was driven down along the oeam to a 
<l~stance of 17 feet from the original. opening, and during this 
distance the thickness of the seam remained constant at b! 
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feet, and the average Ash percentage relllllined equally constant 
at about 26. It is true the drive was made very near the top 
of the hill spur so that the surface was never very far away. 
Pit,;; 12. g. and 12. h. expose a continuation of this bed. At 
pit 10 in the upper seam on the other hand, where very good 
results were obtained on analysis, the hill rises steadily above 
it and apparently there has been little or no contamination there 
(where the ash averages only 10 per cent.) through a thickness 

. of nearly 6 feet. 0£ course, there probably has taken place, far 
back in time, a deterioration of the upper layers of the seam as 

. a whole by contact with the shales or clays immediately above. 
In so far as this bas been brought about by pressure and earth 
movements there is no escape from it : the result is the present 
total quality of the seam. If, ~owever, circulation of ground water 
has had anything to do with it, the contamination and deterioration 
may only be local and superficial and will not be found at depth. 

Additional remarks on this upper bed are : On the north 
side of the Kalakot dome area the coal at 

North side ol dome area. pit 1, which is about 7 feet thick, has 
analysed disappointingly ; the lowest ash percentage being 19·20 
and the highest 46·80, the average of all the foot·by-foot beds 
being 36·51-a 3rd or 4th class coal. As elsewhere, the coal ~s 
black, but muc'h crushed and powdery and very soft. The pos1· 
tion of the pit being unfavourably situated in a small stream-bed, 
contamination with clay is indicated, in this outcrop pit. 

The coal at pit 2. a. (also on the northern side of the dome 
and on the northern side of the eastern continuation of the 
E.-W. Ber.Goa fold·fault) is even of poorer quality. The 
analyses given at p. ~)2 speak for themselves and need not 
be summarised here. This coal bed differs from all the others 
seen in this portion of the field, inasmuch as it occurs as the 
core of a little anticline in the Upper Measures, lying over 
recnmbently towards the south-south.west. The coal and coaly 
clay have consequently been doubled in thickness and suffered 
much crushing and sheating, so that the resulting mixture (at 
the outcrop at all events) is of very poor quality. It is possible 
this coal may represent the middle and loiVer ueds, since tracet1 
of a still higher coal bed, 30 feet above, are seen • 

• 
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A few, as yet unmentioned, occurrences of the upper seam 
.. . • . on the south-west side of the dome area, 

S. W. side 01 dome area. l th f 't 11 · 11· 1·3 1· 4 . name y ose o p1 s , · . a.; ; . a., 
15, 15. a. and l!i. b., show as a rule much crushed and powdered 
material of variable quality and thickness. These have not been 
opened up properly yet, nor the coals analysed. They are in 
line with the upper bed of pit 10, and some of the coal •I should 
expect to be 1st or 2nd class. At pits 15 and 15. b. there are 
two or three beds rather close together, totalling in the latter 
case 6 feet 9 inches and dipping at 30° W. S. W., all good
looking coal but powdery. It is, however, possible that the upper 
and middle or lower beds of the Upper Measures may both be 
represented here by the intervening shales having become 
attenuated. More work is required to settle this point. The 
clear and continuous ascending se~tion of Nummulitic limE>stoDP. 
and shales as shown in the stream-bed west of pit 15. b. indicates 
that there are no higher coal beds in that direction. 

The exposures of the upper coal seam ns shown in the pits 
. on the north and south of the dome are 

Connecting areas. . ed h link up roug ly by outcrops partly 
excavated at pits 4, 6 and 7 near Dali and pit 18 north of Goa. 
Of these, systematic sam.rling and analyses have no~ yet been done. 

On the whole, I should expect a practically continuous 4 
Average lhiekness and foot thickness of coal in this . upper bed· 

quallty of the upper bed. all round this greater elliptical dome of 
Kalakot. The quality is not so good, however, as my first 
impressions in 1928 led me to expect. Occasionally it is very 
good, even in outcrop sections. More generally it is 2nd or 3rd 
class. Occasionally it degenerates into carbonaceous shales from 
contamination with the soft argillaceous roo£. When worked 
to the deep and the whole set of qualities washed, mixed and 
briquetted, I estimate that a good second class coal fuel will 
result containing about 20 per cent. ash. 

Other seams in this coalfield, coming a short distance belo~ 
ll!lddle and sometimes the upper bed, I designate here the middl 

lower seams. . • • or middle and lower seams of the Uppe 
.Measures. Thts ts on the analogy of the more distinctly see 
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~
equence of seams in the neighbouring Metka coalfield to 
he south-east (seep. 44 ). They are frequently but not 

,everywhere found in place and the coal is often moderately firm 
and of a more uniformly even and good quality than that of the 
upper bed though the thickness is less. This coal bed is 
marked by original lamination being sometimes preserved and 
llomparative absence of crushing. 

Several outcrops of these seams are visibly exposed at the 
outcrops often visibly surface in natural sections, and these 

exposed. appear to be the ones that have been 

1
described by R. R. Simpson, such as those round about Kalakot 
springs at pits l and 3 and those west of Sair at pits 9 and 10. 

Other outcrops of these seams, however, have been laid 
bare by my survey round the south-eastern part of the dome area, 
which part R. R. Simpson has referred to as showing no coal. 
The greater and better development of these in this part of the 
field, as well as the presence of the more continuous upper bed, 
point to the conclusion that they continue below ground into 
actual connection with the very similar set of seams and associated 
beds exposed in the next (Metka) coalfield in this direction. 

The following few details may be given : 

Tn the area of pit 1, S. by W. of 3213 feet hill, the total 
h d r 

111 
thickness of these Upper Measures is 110 

Neighbour 
00 0 

P · feet and the dip 25° N. E. The ~per 
coal bed is followed below, after an interval of 50 feet of shales 
(with one or two thin concretionary limestone layers and ferru
ginous concretions in the upper part) by a middle bed of coaly 
shale 3 feet thick and poor coal 14 inches thick, much sheared 
into lenticular cakes and having bright black ,shining surfaces. 
Below this come 25 feet of more shales, with a few layers of 
ferru,.inous concretions and a noticeably harder sandy and ferro
gino~ layer, which tends to split up into loaf·like masses 2! 
feet thick. This " loaf " bed and the ferruginous concretions are 
also well seen in the stream-bed east of pit 11, and mark a re
coQ'!lisable horizon connecting the south-east part of this field 
,with the Metka coalfield. Next below come 3 or 4 feet of 
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carbon!lceo\l.s sQa,le followed by the lowey coal seam. Locally 
this latter is x . fe!lt thick and is 11 good but ,soft anthracitic coal 
co~:~taining .3.2 per cent. ash. It appears .to thin away in 50 yards 
of outcrop to li feet only. The remainder of the section. consists 
of more carbonact;ous shale followed.by .pale ,shales down to the 
breccia, witl,l the e~ception of the tJ,·~ce of .hard black bauxitic 
clay found at one place in the stream-bed as .mentioned on p . .29 .. 

Pits 2 and 3 show 'imperfect devebpm.ents of ·these coal 
seams: The 'hill slop~:: is permeated by 

}'ils 2 alld 8Jihaly coal. · f d h 1 h 'h · ·· · · · · · · springs o water an t e coa s ows roue 
crushing, contamination wit!l clay 1l!ld probably some faulting or 
slipping, whereby the presumably once steep scarp d£ these 
measures has been reduced to a gentle slope of about 20°. A 
peculiar variety of shaly coal makes its appearance here for the 
firat time among these lower seama, but it is better developed 
elsewhere. It consists of very thin laminre of good, silky, 
anthracitic coal, interleaved with sbaly and sandy material in 
varying amounts. 'fbe result is a bard flaggy bed, splitting up 
into material that is apt to ue rejected at first sight as being 
worthless for fl!-el-which, however, is far from being the case. 
It will be mentioned again later on. 

In the ~outh-east corner of the coalfield pits 7 and 8 have 
Pll$'7an,cll!. expo~ed :vhat I regard as typical examples 
· · · · ot th1s nnddle or lower bed lrnore probably 

middle). lts thickne~s is about 2 feet 6 inches, the lower two 
feet being excellent, rather fir~n, coal and the upper six inches 
the peculiar shaly coal referred to in the previous paragraph. 
The co~ of the 2 feet bed hl!S preserved its laminated appearance 
to a co)lsiderable extent, from which fact and from its relative 
firmness one may presume that the sel\In has not been so much 
~h~d or disturbed !IS have most of the Upper Measure seams. 
T~1s 1s further~ore born.e out by tl,le section exposed in a short 
dnve started a little below the outc):op at pit 11, and which was 
ma~e to reach the c_oal dipping :lO" S. by W. at about 111 feet 
horizontally. Dur!Ug tile el!;cavatiQI:l of thia no timbering was ~ 
neces8ary, eJ~;cept a~ the en~ce, the coal remaining firm and the 
thickness uniform. · 
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The anthracitic character of the coal, and its excellent 

Q 1
.
1 

. r lh 
1 

quality as shown by the ash percentages 
ua,yo ecoa. b" l 'llb h emg very ow, WI e gat ered from the 

table of analyses (p. 94 ). The shaly coal above, which is 
6 inches thick, appears at first sight as unpromising as that at 
pit 3. Minuteiy examined, however, the fine lamina~, which 
are brown or grey on all natw·al surfaces, are found to be 
compact and of a dull dark colour and rather silky sheen, when 
freshly broken across the lamination. Weighed in the hand 
they appear manifestly light compared with an ordinary shale 
(the specific gravities actually being about 1•5). .An analysis 
of one sample gave 31 per cent. ash but towards the top of the 
6 inch layer the quality deteriorated gradually. Tested in a 
fire-grate, this at first unprepossessing looking stuff surprised 
one by its vigorous combustion and the great heat evolved 
(see p. 104). In the first stages it burns with a continuous 
crackling noise. 

A few traces of these middle or lower seams have been 
It 

12 
r . exposed further to the west below pit 

Traces under P • • 12. f. The outcrop shows a few inche~ 
of coal in two layers and below it some oi the free-burning 
shaiy coal as described in the preceding paragraph. 

The next good exposure of a seam at this horizon is 
r Salt furnished by the bare cliff west of Sair 

Pits 9 and 10 w. 0 • at pits 9 and 10. This is one of the 
localities mentioned by Simpson. 

/ 

.As the section here, combined with partiai sections in the 
netaUed section In Upper river bed between that point and pit 11, 

Measures. . forms one of the best natural exposures 
of the Upper Coal Measures, I append in tabular form a 
detail.,d section of it in descending order : -

Yellow nodular limestone-base of N ummulitic Series. 

Calcareous concretionary band ...... ••• 2-3 ft. 

Carbonaceous shales .................. ,. • 10 ft. 
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COAL (~pper seam) ....•...•.....•..••• 4 ft. 3 in. to 
5 ft. 6 in. 

Shales (carbonaceous at the top) ...... 15 ft. 

Hard shelly bed about ... . . .. .. "" ... 1 ft. 

Carbonaceous shales •••• •• . . . . .. ...... . . . 10 ft. 

COAL (trace? middle bed) .......... : 2 in. 

Carbonaceous shales with one or two 
bands of siderite nodules near the 
tc>p ........................................ 10 ft. 

COAL (?lower seam) ......... ...... ... 2 ft. 

Carbonaceous shales with siderite nodules 
and pyrites towards the top .... . 20ft. 

Grey fissile shales ............ .... •• .. . . .. 15 £t. 

Concretions with cone,in-cone 
structure . . . . . . . .. .. .. . . • .. . . . • . . • . . ... ••• 1 £t. 

-Grey fissile shales...... . . . . .. . . . .. 1 0 ft. 

Hard sandy carbonaceous shales ...... 20Jt. 

Hard sandy ferruginous bed •• .••. . . . .. 10 ft. 

BRECCIA below. 

The two-feet bed of coal is clearly exposed ·and bad 

P 9 d10 
evidently been cut into by Simpson's . 

llsan. ty' . r· !' par m preVIous years. t ·1s party 
visible as a black band rather high up on the face o£ the 
cut-away scarp. Where not so visible it is merely bidden by a 
crust of sandy clay adhering to it, on scraping away which the 
seam is at ·once made· visible. (I mention this as another 
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example of the many ways in which a coal seam in these hills 
can become disguised). 

A 20 feet horizontal drive was made below the outcrop 
at pit 9, so as to cut the 2 feet bed, dipping 18°-20° S. W., at 
that distance from the outcrop. The coal was found to be 
fairly uniformly of the bright laminated variety, firm (getting 
firmer within) and its ash percentage only about 11. 

The same bed continues along the exposed scarp to a 
point below pit 10 where another little excavation was made 
yielding a similar thickness of firm, bright, laminated coal, not 
analysed as yet, but which from its appearance I judge to be a 
first class coal similar to that at pit and drive 9. 

From the relatively firm condition and excellent quality 

A workable seam. 
of the coal and coaly shales of pits 7, R, 9 
and 10, I believe that this material could 

be mined with advantage notwithstanding that the thickness 
is oaly 2-2~ feet. Of course, a great deal will depend on 
the requirements and the purpose for which the coal would be 
utilized. 

Further north-west on towards Chenpur village this coal 
... 

1 
h 

1 
seam appears to pass into coaly shale and 

rd 13· L ooa 1 • • e. carbonaceous shale, at least so far as out-
crop excavations have made manifest. Pit 13. a., cut out of a 
bare little patch in a stream-bed, shows 4 feet or more of coaly 
shale, analyses of which are given in the list. One part at least 
of this outcrop near the middle _yielded a general bulk sample 
havin"' only 28 per cent. ash. This material is hard and platy, 
break~g up into little slabs of most unprepossessing appearance. 
But the burning qualities are similar to those of the coaly shale 
of pits 1 and 8 and cannot be disregarded (see p. 104). 

Still further north-west along the Coal Measures outcrop, 
Middle and lower beds a few traces may be seen of similar shales 

uol !mown further If, w. and occasional coal beds; but generally 
speaking the middle or lower beds appear to be not represen~, 
unless pits 15 and 15. b., where the upper bed apparently splits 
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up into more than one b~d, may, on the o~er hand, be regarded 
as embracing representatives of them. Still further north-west, 
in the area of the second and smaller twin ellipse, details have 
yet to be worked out. 

CONCLUSION, 

It is clear that the detailed mapping on a large-scale and 
exploration by pits, short underground 
approaches and borings in this Kalakot 

coalfield, carried out by my survey, have considerably added to · 
the known coal content. The discovery bas been made of thick, 
hard seams of first class coal, (the Lower Measures) lying locally 
and irregularly in separate small basins beneath the Upper 
Measures. . 

New discoveries. 

There has also been discovered a fairly continuous 4 feet 
bed of the Upper Measures, which is frequently a rich, but 
sometimes locally contaminated (at the outcrop) coal, very friable 
and powdery. 

The middle, or middle and lower seams, which are the ones 
previously partly known, have been found to consist of a rather 
firm coal of first class quality as a rule, but restricted in thick
ness to 2 or 2-! feet. Associated with this are some bard coaly 
shales with a high ash percentage, but having a recognisable 
fuel value. The outcrops of this seam or seams have not a~ yet 
been detected everywhere, sometimes because · of covered . ground 
but also, it is believed, by the beds thinning out or passing into 
carbonaceous shales. 

AU the coal in these Upper and Lower Measures is anthraci
tic, coming about midway between a bituminous coal and a pure 
anthracite. Much of it is a coking coal. · 

Exploration of parts of this coalfield are still in progress. 
Endeavours are being made this year (1929) to finish the detailed 
¥lapping of the smaller ellipse between Marot and Jigini, to 
follow the Lower Measures in their extension beneath the Upper 
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· Measures and to drill the detached little anticline in the Num
mulitics lying between Sair and Dhanoa. 1 

A short estimate may here be attempted of the coal tonnage 
Amount of eoal: Lower so far made evident. The area immediate

Measures. ly covered by the Lower Measures in the 
neighbourhood of pits 16 and 17, I estimate to contain 170,000 
tons of excellent hard coal. The smaller area near Sair of the 
same measures I estimate to contain 20,000 tons making 190,000 
tons altogether. It is reasonable, however, to suppose that the 
former area will extend at least for i mile to the dip and so 
yield altogether about 1,000,000 tons. 

Beyond this in the long gaps between the holes that have 
yielded nothing, it is possible there may yet be found more 
small basins of these Lower Measures, either directly on or a little 
off the line of outcrop towards the dip. As these are problema
tical they are not estimated here. 

The Upper bed of the Upper Measures I am reckoning to 
Amount of eoal• Upper extend for 5 miles round the larger ellipse 

Measures. with an average thickness of 4 feet. 
Allowing that this may be workable for half a mile towards the 
dip and to a depth below the surface of about 1,000 feet. I 
estimate that it will yield about 6,000,000 tons of a good second 
class briquetted fuel after deductions have been made for washing 
and wastage. 

For the middle and lower seams, reckoned to the same depth 
and extension to the dip and reducing the thickness from 2 or 
2! feet to It to allow for gaps and thinnings away, we can add 
another 2,000,000 tons of very good material, much of which 
(and perhaps all) will require briquetting.-

There are still the areas in the north-west ellipse to add, 
but, as these are not yet surveyed, I perfer to leave them out of 
the tonnage calculations. 

t. Mr. Labho R&m baa .since completed the largc.soale mapping of the Marot-Jigioi 
area. He bas also fini&hed th•t of the detoohed anciclioe between Satr and Dhanoa. 
Nocea on the miDing resolte obatioed among tbe Lower Meamres of Ber-Goa will be fov.nd 
alp. 23. 
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By addition we then have for the J area of the Kalakot 
coalfield so far examined in detail :-

Tons. · 
Lower Measures ......••••••.•. ._ ••••••• ··· 1,000,000 
Upper Measures upper bed ............ 6,000,000 
Upper Measures middle and lower beds ~,000,000 ---

Total. •.•..••. 9, 000,000 

METKA COALFIELD. 

. The Coal Measures of Kalakot, together with the overlying' 

R In 
Nummulitic limestone and shales; at their 

easons for renam g It. h d d extreme sout -eastern e ge pass un er 
the ridge o£ M urree sandstones in. that direction which form an 
almost fiat anticline and, after disappearing in this way for a 
little over a mile, emerge again in a small valley-system draining 
the neighbourhood of Metka. As the rather large village of 
that name lies sub-centrally in that small area (see map PI. 13) 
I have renamed this coalfield after it, instead of using the name 
"Siro Valley" given to it by Simpson. The village of Saroh on 
the new 1 inch maps (which doubtless accounted for the title· 
given to the field by Simpson) lies a mile or more away to the 
south-west, entirely on the Murree Series, and so is not so appro,~ 
priate. The only othEr village name marked on the 1 inch 
sheets as lying within the coalfield is that of Gahar, . hal£-a-:inile 
north-west of Metka.. The village referred to as "Nimbal" by 
Simpson in his published description I have not been able to 
identify. Probably it has disappeared or changed its name since 
the old Atlas o£ India Sheets {I inch to 4 miles) were published. 

Metka coalfield lies in latitude 33° 12 f and longitude 

P It! f t 
7 4° 27 !'· It consists of an inlier· of 

os on ea ures. h U . "~ed b t e pper Coal Measures, surrouna y 
an irregularly encircling ring of the N ummulitics, and occupying 
a shallow valley, the whole being in the form of· an anticline 
haviag dips from 0° to 10° S. on the south side and steeper dips 
of 30° to 40° N. N. E. on the north side o£ the anticline. 
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The Upper Coal 1\Ieasures are the lowest formation that 
Notblng exposed below erosion has laid bare along the crest of the 

the Upper Measures. anticline; but boring No. 1, has penetrated 
to the Great Limestone below without detecting the Breccia, 
Bauxite Series or Lower Coal Measures, unle~s the 14 feet of 
carbonaceous grit represents the last of these. 

The aver;J.ge altitude of the Coal Measures is 2,700 feet; so 
structural unity with that it agrees very closely with the average 

Xalakot coalnehl. altitude of the Kalakot Coal Measures 
' thus emphasising the structural unity of the two areae. If the 

ridge spur south-east of Dati, where the number 3,951 appears 
on the 1 inch map, were sliced away horizontally the Metka coal
field wo11ld be seen to be merely a south-east prolongation of the 
.Kalakot coalfield. 

The horizontal 

Horizontal section. 

section ( PL 14 ) running north and 
so11th will sllfficiently illustrate the main 
structural features of the Metka field. 

Bridle-roads (much out of repair) cross the intervening 
ridges both north-west and south-east 

Communications. . joining it up with the Kalakot and Maho-
gala. fields respectively. Its natural outlet, however, is down 
·stream south-west towards Dharmsal and Thandapani. 

R. R. Simpson's Account. 

The following account of this field taken from Simpson's 
DetaUs eannot be tol- memoir is added here for completeness' 

lowed. sake, though the details cannot now be 
followed on the new map:-

" Following the path from Mahogala, coal is first •eeo at 
Nimhal, on the left bank of the strea"' which l!ows down the eaatero 
side of the valley. In a drive, 80 f•et In length, the thickness was 
4 feet, whilst in a shaft, 22 f•et deep, only a few yards away, tbe 
thickness was 3! feet, thinning to 5j feet at a distance of b feet from 
the pit. In a shaft, sunk in the fields on the wtStern side of the 
stream, and abont oOO feet distant, the seam, at a depth of 16 feet, 
was 19-inches thick. Five boudred f•et further op·streaw, a pit, 
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13 feet deep, exposed a thickness of 4 feet of coal, In the centre of 
the valley, at a point about 1,000 feet west of the excavation last men
tioned, the following section was exposed in a pit, 6 feet deep:-

Coal • • • • • ............................ 0' 9" 
Shale •••• ;........................ .... 0' 6" 
Coal.................................... 0' 10" 

"On the right bank of the westArn stream, a good section exposes 
two seams of coal oeparated by 20 feet of shales. Short drives 
exposed 19 inches of coal in the upper seam, and 3i feet of bright 
C< al overlaid by a foot of dirty coal, in the lower seam. About I 00 
yards UI>·stream, a cutting proved that the lower seam thins to 16 
i~ches. In a branch nala, about 100 yards further north, the satml 
seam is only 12 inches thick, but thickens to 2 feet, and further r.n 
is again seen with a thickness of 3 feet. About 100 yards down
stream from the point where the two seams are exposed in one section 
a cutting in tho left bank exposed the lower seam, 9 feet thick, but it 

· thins in 10 yards to 1~ feet.. On the opposite hank, the seom, with 
a fairly con•tant thickness of 22 inches, can be trsced for about 
liiO yards down-stream. On the left bank again, and about 50 yards 
further down, the thickne•s i• still 22 inches. The secrion, at this 
point, exposes the intere•ting examples of faulting lllostrated in 
Plate XI. About 100 yards down-stream, a tunnel, J 3 leet iu length 
in the right bank of the stream, exposed the upper seam with a thick
neso of 2 feet. Assays of six samples ol coal from thts neighbourhood 
yielded ash varymg from 18 to 26 per cent, bot another sample, from 
the upper seam, gave as high a percentoge as 42." 

"This field is the most promising of tho•e on the west of the 
Chenab. The quality of the coal appears to be, on the whole, fairly 
good. Its tbiclmess, as elsewhere, is variable, but may be considered, 
as a role, workable, eeeing that tbe low dip of the beds to the sooth 
would allow of free drainage. I do not consider that any reliable 
estimate of the qnantity available can be given, but taking the length 
of the roughly semi-circular outcrop as <•no mile and presuming that the 
thickness of the coal averages 2 feet, and that a 7U per cell!. extroc· 
tion might be made, the amount available, within half a mile of tba 
outcrop, would be ratb•r ·mere than three-qn•r< ers of a million tons." 

"The distance of the field from the railway t.rminus at Jammu 
(40 miles dtrect, over very difficult country) renders it extremely 
doubtful whether the profit from the working of the coal would ever 
repay the capital expended upon the construction of a railway line." 

Mineral Survey Discoverie.~. 

A feature in which the Metka coalfield is unique is that 
llatural seellons In river the coal-bearing strata, which occupy the 

clllls. , flat arch of . the anticline in the expanded 
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pol'tion of the valley, have been eroded by the streams into a set 
of little cliffs. These are frequently clean-cut vet-tical escarp· 
ments, bare of all vegetation, and sometimes as much as 200 yards 
long and 20 to 30 feet high. They are illustrated in Plate 16 and 
their positions are marked on the map by the letters A, B, C, D, 
E. They have exposed to view very perfectly the lower and 
middle seams of the Upper l\Iea~ures together with their associ
ated strata. 

A full .vertical section up through the whole sequence of 

Full tl IS II 
formations will now be described in ascend-

vercaeoon. • d be'· "hh "Jdb mg or er, gmmng wtt t at revea e y 
boring No. 1. The lowest point reached by that boring was 
105 feet below the surface, which just there lies at the 21710 ft. 
level. After 5 feet of the Great Limestone (lettered p in the 
Vertical Sections Pl. 15 ), a hard grey siliceous limestone, there 
followed upwards about 14 feet of fine-grained slightly carbo· 
naceous grit (marked o in the Sections) speckled with white 
grains and containing some pyrites. This, which may represent 
the Lower Measures here, wns succeeded by nearly 50 feet of 
compact, very slabby and fissile grey shales (n1 of uniform 
composition, except that at the top they become carbonaceous and 
with large spherical concretions of pyrites 1 ~ inch in diameter 
(m). Here we leave the boring and take our evidence from the 
cliff sections. 

The firm slabby shales (n) are particularly well exposed 
as a fiat floor over which the western or main stream flows in the 
proximity of cliff C. 

A little way above these comes tbe first or lowest bed of 
Lowest coal bedol Upper coal (1). This is first poorly exposed in 

Measuros. the main stream at the most northern point 
of the outcropping Coal Measures, next at cliff C, and running 
up the side stream there from the west, also at the base of 
cliff Band in cliffs D and E. The intermediate places, where the 
outcrop of this lowest coal seam is inferred to follow, concealed 
by alluvium and talus, are shown by the lower set of black dots 
on the map (Pl. 13 ). At cliff D and a little south of E the 
seam, disappears by dipping at low angles to the south under the 
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over lying beds. A little north of cliff E it similarly disappear) 
under the higher beds in that direction. 

This 'bed is of considerable richness, having a fix] 
A rich bed of thickness carbon percentage of between 80 lliD 

2to 8 or to feet. 83 (see Tables of :Analyses p. 96 ) 
It varies in thickness between 2 feet and 8 or 10 feet. Most o 
the coal, in the folding of the rocks, has evidently become crushed', 
and kneaded up, or much traversed by bright shear planes, an~ 
reconsolidated again by ,pressure of the superincumbent rock 
after the folding movements bad ceased. It is soft and easil I 
.crumbles again under any hard treatment. Briquetting will be, 
necessary before it can be burnt. 

The lowest coal bed is followed ·upwards in ~the sequence, a~ 
overlying shales, Iron ores shown. in the yertical Sections and everyj 

·and •!oar bed. where m the cliff ·exposures, by 5 ~or 6 ifeet 
of·carbonaceous shales ·(j) and with large nodules .of ~siderite and: 
:pyrites in .layers at the bottom (k) and otherwise distributed at 
·random among them. This "is followed above by ·3 or 4 feet ,of1 
a massive sandy and ferruginous 'bed weathering and splittin 
into loa:£. like masses and with hematite ·concretions at the base 
This is succeeded above by 5 feet of shales (h) to (d), bearin 
midway two very regular lines of small cake-like ·flattened.con 
cretions of granular siderite 1 g) and (e). These ,cakes an 
nodular lumps of iron ore, which.are a little bigger than the fist , 
form a disseminated but 'locally rich ore of iron ·that woul ' 
probably be extracted· with the coal beds ·and might b 
usefuL 

Next c01p.es the middle coal seam (c), shown in all the eli 

Mlddl al 
,exposures except ,E, and indicated on .tb 

e eo seam. ·f 11 · d d b tb ·maps as· o owmg roun an a ove · 
lower coal seam by a black line and a second series of blac 
dots where superficially covered. Like the lower bed, :its ou 
crop, where it disappears under the next beds above, N -s.o 
loops up or down the main· stream and ·side streams. 'Its ,horizo 
is 12 to 15 feet above the lowest coal seam and it varies ,fro 
just under 2 feet thickness in A and C cliff exposures to 2t:£~e 
in B. It is firmer in charll!Cter than :that of the lowest ,coal an 
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so keeps a fairly regular and uniform course and thickness 
wherever it is well seen as in the main cliff exposures. It is less 
well seen in the side nalas where its identification was only 
rendered possible by reference to the characteristic sequence of 
the beds below and above it: A long trench was opened up 
(pit 2 on the map) near "camp" and its quality was proved to 
be good. Its ash percentag-e is from 10 to 17 and fixed carbon 
from 60 to 74 (see Tables of Analyses p. 95- 96). It is 
extractable in very firm lumps with some slack and it was burnt 
in a grate with excellent results and without the necessity of 
moulding it into briquettes first. 

Above the middle seam of coal we find, in cliff exposure A, 
Vertical section eontlnu- 11 feet of shales (b) with some nodules 

ed above tbe middle seam : of siderite, and then appears a bed of coal 
Upper coal seam. which I have called the upper seam (a). 
It is 3k feet thick at the S. E. end of exposure A through a 
length of 50 feet. But beyond that owing to a covering of 
surface soil and fallen rock from the Nmnmulitic scarp above it 
cannot be recognised. 

This coal bed is fairly firm and can be extracted in lumps. 
Its quality is moderate (see Table of Analyses p. 95- 96) 
containing as it does only 58 per cent. fixed carbon and 28 per 
cent. ash. Still it makes a useful fuel. 

At this stage in the description of the vertical section 
Difficnltle;and poor er- difficulties arise, inasmuch as WP. have 

posure. . reached the upward limit of good clear 
exposures in the cliffs. The bill-sides now slope gently back, 
and their covering o£ scree, rain-wosb and slipped material only 
allows a glimpse here and there of the solid rocks underneath. 
Shales as a whole continue, but it was not very clear when the 
author was working there in 1926, whether or not there were 
more than one coal seam represented above the middle seam. 
It appeared likely that the upper bed ·or berls were not every
where continuous, but sporadic by thinning out or by change 
to carl>onaceous shales. Traces of a bed or beds of coal occurr
ino- at bia-ber levels than the well-defined middle seam were 
l;doubtedly found at many other places besides cliff A, for 



50 Reportsqflk Mintrai.Survey of Jammu "'"d Ka•hmir. 

inst;mce at the tqp of cliff C, in the main stream·bed in the neigh
l:i<;>urhood q£.pit 4,,at several places near pits 5, 5 a., 3, 2, ~·and 
1. a. that is to say at :various places aU round the exposures m the 
main·valley; ,but ,whel!ever .more than one seam appeared at 
varying apparent horizop.s, the difficulty was to say positively 
"'hether or not this was due to reduplication by surface ·slipping 
anll su~sidence. ~oring No. 2, which .started in the well·marked 
horizon of a yellow massive limestone (generally accepted as the 
'base of theN umm11litic Series), will be seen from the vertical section 
to record' a 2-feet :bed of coal (a') as the highest coal bed. 
There is also a trace of coal30 feet below this and 12 feet above 
what has been correlated as the middle seam. 

During a short subsequent visit paid by Mr. Labhu Ram 
to this field i,n 1928 endeavours :were made to get further in
formation regarding this upper b,ed or beds. He came to . the 
conclusion that there were about 4 coal bands or sets of lenticles 
coming between' the middle se~m and tbe Nummulitics and 
varying in thickness from 1 fqot to 5 feet. Evidence for 
these was derived from fresh excavations made at the above 
recorded points. The thickness of these Measures above the 
middle seam he believed to vary from 60 feet to 25 feet and he 
thought this might be due to overlap of the Nummulitic Series. 
It is clear that th,e difficulties in the way of appreciating the true 
state of affairs in connection with these uppermost · seams can 
only be settled after more intensive proving to the deep has 
been carried out. . 

From the analyses of the few samples of these upper 
seams given in the Tables ( p. 95-96),the coal, here as at Kalakot, 
appears to b!l variable and probably contaminatEd. The 
average ash percentage works out at 32, · so that after washing 
and· briquetting we might be able to reckon on an average 
of 2 or 3 feet of second class fuel. · 

Conclu.iorj., 

The total results of the examination of this coalfield are of 
· Three coal horiZ<Jns at · some. theoretical and practical interest. 

least In Uprr Measures.' Although no. Lower Measures have been 
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demonstrated in the one boring which penetrated down to the 
·Great Limestone, the Upper Measures agree with those in the 
·Kalakot coalfield in showing three separate coal horizons 
at least, and there may be more. Most of the coal 'is · friable, 
and will need briquetting, but some of it, especially that of the 
middle seam is fairly firm. 

The anthracitic character of the coal and its quality are on 
Character and quality of the whole much the same as at Kalakot. 

the coal. · 

The amount of coal available in this field may be spread 
. A 

1 1 
al over a wider area towards the south than 

. mounoco. Klk b f.h . at a a ot, ecause o t e more gentle (hp 
in that direction. We may regard 'it all equal to one square 
mile. This, with an average thickness of 5 feet of coal, would 
promise about 5,ooo,ooo tons. But it should not be overlooked 
that the area near the crest of this Bat anticline might be capable 
of a much greater extension in directions W. N. W. and E. S. E. 
that is to say along the strike. It might then be possible to 
work out the. coal in these directions all the way into connection 
with the neighbouring fields of Kalakot and Mahogala, in which 
case the amount of coal realised would be very much more than 
the figure given above of five million tons. 

There is also always the possibility of striking, at some 
point or other in the area, fresh incropping basins of the 
Lower Measures within w.orkable depths. These possibilities are 
merely mentioned here with all due reserve. They are not 
included in the calculations for estimating the available tonnage 
at. present. 

MAHOGALA COALFIELD. 

This coalfield, as regards position, bears the same sort of 
connection wltb the relation to the Metka field that the latter 

other coaiUelds. does to the Kalakot field. A rid ere of 
0 

the Murree Series occupies the intervening area., and this ridge 
jt is only necessary to imagine as planed away and then the 
two coalfields would be united into one, just as we found, 
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would be the case with the Meth and Kaiakot fields. As 
things are at present, however, the surface arrangement of the 
outcrops of the Coal Measures at Mahogala form a completely 
closed ellipse with long axis E. by S. and W. by N. 

The map (Pl. 17), which is reduced from the original 
. to a scale o£ 1 inch to 600 feet and with 

Position: Orography. 50 feet contours (that is to say to the 
same scale as those of both the Metka and Kalakot fields re
produced in this report), shows the details of this coalfield and 
the relative magnitude they bear to those of the companion 
fields. The coalfield will be seen to be situated about 1 mile 
from Metka, its centre being in lat. 33° l2t' and long. 7 4° 29'. 
The average height of the coal-bearing strata is much the same 
as.in the neighbouring areas. and the central elliptical dome of 
Great Limestone is cut through by a nearly vertical gorge 
(the exact counterpart of the Kalakot gorge) runningS. by W. 
and through which the Nihari Tawi flows. At the southern end 
of this gorge the main stream is joined by side streams both 
from west and east, which help to mark out the surface limits of 
the coalfieid :;~.nd so repeat very faithfully the orography of the 
south-east Kalakot dome and, in a less degree, that of the 1\letka 
field. At this point of junction the level is 2,350 feet, which is 
somewhat lower than that of its two prototypes. -

The village of Mahogala is situated on the western edge 

VIII Co 1 1• of the ellipse, separated by but a short 
ages: mmUD ca IODS. a· t f h . hb . "JJ ts ance rom t e ne1g ourmg vt age 

of Aiji on the bridle-road going to Metka. Other scattered 
habitations may be seen near Gali Ban on the banks of the 
m11.in stream and eastwards along the mnin .line of communi· 

· cations towards Amali Gala and Nanura . . 

The outer boundary of the map depicts the encircling Num· 
Geological structure mulitic strata, the Murree Series, which in 

· turn surrounds the latter, not being shown 
for the sake of economy of space. The ellipse of Great Limestone 
and the overlying Coal Measures show much the same features 
as at Kalakot, ·except that there is no fold-fault along tbe 
northern edge. They represent the projection n t the surface of 
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an anticline having, in the Coal Measures, dips of 30° and 35° 
on the •outh and 40° to 50° on the north. These angles are 
considerably steeper than those of the Metkn and Kalakot fields. 
To a large extent the dome-like aspe~t of the central limestone 
mass, both here and at Kalakot, is due to the encircling more 
elevated Nu=ulitics and Murrees which spread away east 
and west, but the relief <;ontours show that some of this aspect 
is real-that there is a certain, if small, pitching of the axis of 
the anticlines at each end of the ellipses of outcrop, sufficient 
to warrant the term elliptical dome applied to these structures. 

In one or two respects the strata overlying the Great 
Breccia and Bauxite Limestone show differences, especially as 

Series. compared with Kalakot. It will be noticed 
that very little of the Breccia makes its appearance, it being con
fined to a single patch between pits 8 and 7 and a few traces l too 
small to map) near Mahogala; whereas the Bauxite Series (ex
cluding any good bauxite) is much more in evidence, enabling it 
to be shown on the map in an almost complete ring, except where 
covered by alluvium and other surface accumulations. 

R. R. Simpson's ac:co~nt. 

Mr. Simpson's description of this area is somewhat fuller 

t 11 dlmcult to f 11 
than those I have quoted previously. I 

De a s c ow. · · th b · f h k f agrun grve em ver atim or t e sa e o 
completeness, although the difficulty of following his progress 
by a sort of "dead reckoning" from point to point is manifest 
here also:-

"Commencing on the north side, for about one-third of a miJe lo 
tho eastward of 1he ri<er (2,500 feet), tho measures are obscured 
by cultivated ground, beyond wbich, in the higher ground, coal is 
first seen. A catting, 6 feet deep, exposed tho following 
section:-

Coaly shale and clay ................ 8' o• 
Coal ......... ......... ...... ............ 8' o• 

C I h I 1 ' 0~ ·oay a ae ..•. ~,••••••••••••••••••·••••• .. 
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The dip is toN, 20° E. at 65°. A.n assay ot the coal from 
the 8 feet bed Jielded 37 per eent. of ash. 

At a point about 600 yards to south-east the seam is exposed in 
the bigh bank of the Ganoe stream, Two cuttiugs were made. 
The we1t cutting was driven 8 feet in a thick outcrop of soli · 
coal of which the exact thickness and dip were not ascertained. 
Only SO yards to the east the seam was found to be only J! feet 
thick and lying almost horizontaL The coal removed from these 
cuttings, being intermiKed with pyrites, took fire spontaneously, 
and burnt with a choking sulphurous odour. 

At a point 350 yards higher op the stream, a pit has been 
sunk during former explorations. It was commenced in the shales 
overlying the coal seam, aud, jndging fro•n the amount of spoil, 
must have gone to some considerable depth. Local tradition tixes 
the depth at about 100 feet, and does not record the finding of coal. 

Some 500 feet south of the two cuttings last mentioned, the seam 
was ag-ain exposed in a cutting, hot the thickness is only 15 inches, 
One hundred yards to south-west, a drive, 10 feet. long, proved 
coal, 2 feet 10 inches thick, dipping gently to S. 2!1° E. On 
continuing this tunnel to a distance of 14 feet, the coal gradually 
changed into soft shale containing thin threads of coal. One 
hundred yards to tbe west the coal seam, as proved in a 10 feet 
tunnel, is S feet thick ; whilst about 50 yards still lunher uest, 
the same thickness was exposed. From this point, the outcrops 
begin to descend towards the Aneari Taw stroaw, 350 feet 
below. About 50 yards from the highest elevation of the out
crop, a tonne~ 18 feet. in length, was driven in coal thinning 
from S ieet to 1 foot 10 inches, and dipping south at 20•. An 
assay of a sample from the face of the drive gave . only 11 per 
cent. of ash. In a cuttin!? 8 feet deep, some 400 feet further 
west, the seam is 2t feet thick, and dips at 45•. Some SOO teet 
further on, a drive, 14 feet in length, w•s made in coal thicken
ing from 2 feet 8 inches to 3 feet. The coal from this drive is 
bard and of good appearance, On assay it yielded less than 
8 per cent, of ash. Thirty yards further on, coal is last seen, 
and from this point down to the Aneari Taw, about a third o! a 
mile, the ground is covered by talus, whilst in the bed of . the 
stream a considerable· thickness of alluvial deposits obscures the 
outcrops of the Coal Measures." 

"Beheeu tbe stream and the village of Mahowgala--'about half a 
mile-the measures are not well exposed. In two or three places 
a coal band, 1 foot thick, is seen in the clays underlying the coal 
horizon, J nst below the village, the outcrops attain their 
bigbesr point west of the stream. Near here, a tunnel was 
driven on the coal seam to a distance of 13 feet, The seam 
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dips north at 35°, is 19 inches thick, and nssays ouly 6~ per cent, 
of ash. One hundred and fifty yards to the cnst, a outtiug, 
8 feet in length, expo•ed coal exceeding 6 feet lu thrckness and. 
dipping to the north at 20°. An assay of the coal )ielded 8 per 
cent. of ash. From this point down to the Aneari Taw, on the 
easl;, a drstance of about SOO yords, the Coal Measures are well 
exposed in the cliff, and coni is seen over prnctically the whole die
taoce. As was occnsio•ally observed in the Sangnr Murg field 
there are two seams, the oprer of which varies frotu 6 to 
12 inches in thickness, anc! lies about 20 feet above the lower or 
principal seam. The results of e:xcavatiooB io the lower senm 
over this ground, may be summarized thus :-

~ Distance 
driven Thickness of coal, Dip. Ash. 

~ in feet. in feet, 

" "' - - -----
I 12 Exceeding 4 - ---
ll 21 l thickening to 3 -

III 6 2 35° 

IV 6 1£ 48° 12!% 

v 12 5 thinning to 4 20° --
VI 7 2i I - 18% 

\ 
VII 7 5l 41iQ 

"In this field the quality of the coal is undoubtedly good. 
The thickness of the seam is, however, extremely variable. The 
height of the outcrop maintaiDs a fairly general level, and practi
cally no coal is available above free drainage levd. In order 
to work the coal deep shafts and probably heavy pumping 
would be necessary. Under these circumstances I am dis
tinctly of the opinion that mining on an extensive scale 
would not be profitable.'' 

Mineral Survey Discoveries. 

Corresponding to the greater detail given in R. R. 
Simpson's report, the Mineml Survey 

A deBnlle advance. ba d h . ve not one as muc openmg np of thia 
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eoalfield as has been done in the previously dt!scribed areas and 
no boring at all has yet been carried out. Such. work as has 
been accomplished will now be briefly. recorded. It, together 
with t~e large-seal~ map and some sections; neverthele~s, mark 
a defimte advance m our exact knowledge of the field. 

My own experience of this area is based on two brief visits 
Details or survey work made in 1919 and 1927. Most of the 

done. field . work has been done by my two 
present assistants. 0£ this, Mr. Labhu Ram made the first 
general map on a scale of 4 inches to the mile whilst engaged 
on the Bauxite Series in 1922, and he subsequently did some pit
sinking and measuring of se~tions in 1928. Mr. Sohani Ram is 
responsible for the full detailed mapping, as shown on the large
scale map given with this report, .and for most of the description. 

Below is given in descending order a generalised tabular , 
Tabul t 1 1 statement of the whole series exposeq J 

ar 5 a emen • between the base of the N ummulitic Serie~ 
and the Great Limestone. 

r 
I 

aj I 
~I 
~ i 
~ ., 
~ ~ 

~'I 
~I 
l 
I 
L 

ft. in. 
Yellow .and grey NDMMULITIC LIME

STONE and SHALES... .. . . . . •• • •....... 
(14) Sandy, ferruginous and carbonaceous shales ... 9 J 
(!3) Coaly black shales............... ... . ...• ... 1 

j Coal.. ............ 2 
(12) UPPER ·COAL BED ... ~ Clay........ ..... 0 1 
. l CoaL............. 3 

(ll) S.andy carbonaceous and ferruginous shales... 7 1 
(1 0) Sh~lly heel.................. . .. . . .••• .. .... . ... 2 
(9) Carbonaceous sandy and ferruginous beds ...... 12 
(8) Thin COAL layer ...... ...... ... • ••.. -..... ..... 0 
'(1) Carbonaceous shales with siderite nodules at 

base............ ..... ... . .. . ..... . ............. 11 1 
(6) MIDDLE COAL BED ......... 1 ft. 4 in. to 2 
( 5) Carbonaceous shales ·with ~iderite nodules 

.· and hard sandy fel'Jtuginous-bed ('loaf' beq).. 20 
(4) .LOWER COA-L SED ............ ? 3ft. 4 in to 6 
(3) :Fissile grey shales with 2 ·ft. cone-in-cone 

structure. .......... , •• , ••• , , , ••. ,, .. . . . . . . • ,, , ,, • •. 4 0 
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. ft. in. 
r (2) Hard sandy o1· gritty ferruginous bed and hard 
l dark grey carbonaceous and siliceous shales... 44 0 
I ( 1} Hard carbonaceous rock (bauxitic clay) with 
i-. 2 layers· of coal near top ... 1 £t: 6 in. to 3 4 
1 Basement of BAUXITE SERIES or BRECCIA 
l overlying GREAT LIMESTONE ........... . 

It' will be seen from the above that the Lower Measures are 
Lower Measure• poorly definitely, though feebly, represented here. 

represented, A very noticeable instance of this occurs 
in·the fgrm of little patches of hard resistant coal: left sticking 
on the bare dip•slope surface of the Bauxite Series in the stream
bed· north of Mahogala village. Its quality is evidently poor 
owin"' to admixture with bauxitic clay. The· bauxite sneet is 
bounded on the north by a little cliff where the Coal Measures are 
continued, the whole dipping here at 25° northwards. 

As in ·other places in the Kalakot field one cannot say just 
Possibility of thickening where the Lower and Upper Measures 

to the dip. come into contact at thi~ point; but it 
might be well, in the fut!lre pro ;ring of th!s · fie~d, to drill' some 
]i'ttle ·way to the north to see rf any tbrckenmg of the Lower 
Measure coal takes'place to the dip. 

At a -few· other places coal, lying directly above the 
·Other localities ror Lower Bauxite Series, indicates the . presence, 

Mea;ure coal; thouuh much modified and reduced in ,., . 

thickness; of the Lower Measure coal, One of these places 
is ·south of pit s· at the north entrance· to -the east· gorge 
in ... the Great Limestone. Here, in a well-exposed little 

--cliff, fer'ruginous ·bauxite lies on the Great Limestone and is 
followed by grey compact bauxitic clay, which is again 
followed by a few feet of poor coal· with 39 per cent. ash 
and some shales, the whole dipping about 55° N. E. 
Ot'her places. where. this coal is foun~ in direct· succession 
to the Bauxtte Serres are south of prt 7 and E. by S. of 
pit 10. · At the 'latter pl:l.ce the ash percentage·- yielded on 
analysis was 46. · · 
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In connection with the possibility of exploring- these 
. Lower Measures with the drill in a 

Testing with the drill. northward direction, it should be men-
tioned that the rather steep dips in the overlying Nummulitics 
on this ~ide of the Mahogala ellipse .quickly give way, as 
seen in the river cliffs near Gali ~an, .to irregular and 
repeated folds which .expand the outcrop of t~e Nummulitics 
just here to a width of a quarter of a mile. Thus the 
depth at which the Coal MeasUJ•es,. if present, could be 
explor~jd wo,uld not be so great as might be expected from 
the steep dips near the .Great Limestone. 

All three seams of the Upper Measures are represented 
in Mahogala coalfield and are traceable 

Up~er llleasu,res. all round the Great Limestone dome, 
.except =lot a few places where they are concealed under 
llol!uviull)., cultivation or talus, especially near Gall Ban and 
at the soutl!-ern edge of the coalfield. 

On the north side of the do)lle on the high ground 
u Pit 3 d 6 east of the Nihari Tawi the upper co!l.l 

.pper seam. 
5 an . · bed has been well explored at two places. 

M ~he first of these at pit 3 there is a thickness of 5 ft •. 
8 in. of good coal with an a,verage ash percentage of 18 
in a 6 ft. 6 in. bed with 10 inches, of clayey parting 
below the upper two feet. Similar results were got at pit 6 but 
the excavation here was hampered by cultivation. Digging 
was also carried o.n at a nmnber of other places such as 
south-west and north of Mahogala, at pit 2, west of pit 3, 
near pit t~, north-eas~ of pit 9 and at pits 4 and 5, to prove 
the continuity of this upper seam, but not sufficiently to 
prove its quality and thickness. The only analysis done is 
that of pit 5, where the ash p~rcentages of three one-foot 
samples were 62·58, 57·74 and 4·92 the samples having been 
ta,ken in above order from the top downw~rds. 

As compared with t~e upper and lower seams the middle 
Middle seam bed is better exposed and over a greater 
' · . . · distance, This is partly due to the 

associatiOn of hard beds above nnd . below .it. Eastwards of 
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the Nihari Tawi in the ground referred t0 in the pr-evious 
paragraph this middle seam keeps up its thickness of 2 ft. 4 in. 
all throu~h. On the western side of the Nihari, at a.point near 
where the main road crosses the river, however, this seam was 
noted to be 1 ft. 4 in. -only at the surface outcrop. The ash 
percentages at pits 7 and 9 were 12·97 and 16·80 respectively. 

The lower seam of these Upper Mea;;ures was explored 
Lower seam. Pits7, 9, 5, by extensive trenching at three points 

and 10. _ marked on the. map as pits 7, 9 and 5, 
in the rather flat-lying ground at the south-east angle of the 
coalfield. Pits 7 and !J yielded 5 ft. 6 in. thickness of 
coal which appeared quite good all through, and this is borne 
out by the foot-by-foot analyses, those of pit 7 giving an 
average of 4·5 per cent. ash, the highest percentage being 
S·O and the lowest 3·02, and those oE pit · 9 giving the 
same average, 4·5, the highest being 10·02 and the lowest 
1·32. On the western side of the Nihari, near the river crossing, 
at pit 10, the lower seam increased from 2 ft. at the surface 
to 3 ft. 4 inches at a distance qf 7 ft. within. The three foot• 
by-foot analyses reckoned from above downwards gave 5·361 
8·47 and 9·24 ash percentages. (See Table of_Analyses, p. 97--·· 99). 

Conclusion. 

Although coal, evidently belonging to the Lower Measures, 
coal of Lower Measures has been identified in this field as occurring 

poorly exposed. in the form of thin patches and beds in its 
usual position associated with the Bauxite Series, there is not 
enouO'h of it actually seen or suspected to warrant our reckoning on 
any ;upply of practical value coming from these Lower :Measures 

The Upper Measures, on the other hand, especially at the 
northern and north-eastern edges of the 

Upper Measures. field and in the eastern corner along the 
stream caminO' from the direction of Nanura, promise a good· 

0 . 

supply of excellent coal. 

The coal is remarkably black and brilliant, but its soft, 
Colour sortness and powdery or flaky condition will necessitate 

brilliancy. briquetting. The chemical composition 
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indicates a coal of the- same anthracitic character. as generally 
found in the previously desctibed fields, and th? low percent~ge 
of ash (especially marked in the lower seam) testifies to 1ts purity. 

In the absence of evidence afforded by .boring operations 
Amount of coal avail- in the southern part of the field, and from 

able. the somewhat steep and irregular dip, it is 
a little difficult to calculate the amount of coal that will be available. 
to moderate depths. Reckoning the length of the outcrops on 
the north, north-east and south-east part of the field, where the 
three Upper Measure seams are in evidence, to be two miles, and 
assuming that we can work downwards to the dip to i mile out
wards from the outcrop, the total area is about t square mile. 
Allowing also that the total thickness of coal from these beds to 
be 12 feet and reducing this to 8 feet to allow for loss owing to 
its powdery condition we get about 4,000,000 tons reasonably in 
sight. There may be much more if the present unknown south 
and south-west edges of the field also be proved by the drill to 
contain coal, and still much more if it is found feasible (as seems 
very likely) to work the intervening area between it and the 
Metka field, where the overlying arch of Nummulitics and Murree 
lies flatly. Similar remarks apply to the south-east corner of the 
field in the direction of Nanura, where the sharp V-ing in that 
direction of the Coal Measures and Nummulitics up a rather 
shallow valley is the e:x:pression of a flattening out of the dip in 
that direction too. 

CHAKAR COALFIELD. 

Between the well-defined Mahogala coalfield and the more 
connecting area between wandering outcrops of the Chakar coalfield 

Mahogala and Chakar. there lies a stretch of country some 4 or 5 
miles long where the Coal Measures do not actually appear at the 
surface. Their presence, below the surface at a certain known 
depth is, however, indicated by occasional strips of the Num
mulitics, which make their appearance near the village of Galban 
and Nara Majra in the valley of the Tanria Tabi. - The8e have 
the form of crests of extremely compressed anticlines pitching 
towards the. west-north-west and continuing. via the Galban-'reru 
and Nara Majra-Sojanpur directions, as the a:x:es of folds, into 
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connecj;ion with the two northern of the digitate loops of Num
mulitics and Coal Measures as shown on the outline map (Pl. 7} 
at Chhaparbari and Chakar respectively. 

It will eventually be necessary to drill these strips of Num-
Drilllng necessary to mulitic strata before it can be known for 

prove the measures. certain that the ·Coal Measures underlie 
them and so link up the Mahogala and Chakar areas. 

The village of Chakar lies in lat. 33° 11' long. 74° 36'. 
Position and general re- In this area we touch the north-western 

marks. edge of the great Riasi dome. ln addition 
to the two digitate outcrop loops av:eady referred to at Chhapar· 
bari and Chakar, the outline map shows one or two more smaller 
}oops in a southerly direction until all are eventually cut off by the 
fault at the south-west edge of the Riasi dome, already alluded to 
(p. 7). In t~e. opposite directi?n, that is along the. northern 
side of the R1as1 dome from SoJanpur and Chhaparban, the out
crops of the Coal Measures and Nummulitics form a narrow strip 
which · expresses the fact that, on this northern side of the dome, 
the strata are inclined very steeply. As working the coal along 
this steeply dipping part is problematical, at least as far as 
Panhasa or Chinkah, the Chakar field, although structurally a 
part of the great Riasi ellipse, becomes naturally circumscribed 
between the Sojanpur loop and the southern boundary fault. 

R. R. Simpson's account. 

The following paragraphs, relating to this coalfield are taken 
from Simpson's rp.emoir :-

"At Sujanpur the Coal Measures bend sharply round to the east 
s r 1 a~d rlln towards Chakka. Aboot a quarter 
u.)anpnr sync ma • ·of a mile from Chakka a coal outcrop 16 inches 

thick is seen, bot cannot be traced far. Near the tonk at Chakka 
tbe beds bend abruptly round the ••stern end of the syncline and 
ron west. At the bend cool is exposed in •everal places. A cutting, 
S feet in length, iu the bank of a stream, ot a point iiliO feet north ol 
the tank, exposed 18 i~ocbes of coal overlaid by 6 inches of coaly shale. 
This cntting is situated at a point. 150 feet to north 30° east, from 
• vi• sonic hy Mr. La Tou<·he iul8&7. This pit h•d been filled in, bat 
.I bad tho debris removed to a depth of 49 feet without Jinding tho 
bottom of the shaft, The coal seam is found at a depth of 41 feet 
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and is only 15 inches thick and overlain by 6. inche• .of ~arbonaceons 
shale An assay of a sample from the coal m the p1t y1elded 27 per 
cent." of ash, or 6 per cent. Jess thon the result yielded by the coal 
ohtained from the cutting in the outcrop. About 1,000 feet west 
of the tank, a drive, 9 feet in length, pr.ovod 2 feet 10 i~ohes of coal 
which on assay yielded less than 7 per .cent. of ash. Frve hundred 
fe•t further west the seam has thinned to Hi igches, and this thickness 
obtains for about l ,000 foet further to the w•st, beyond which point 
the seam appears to die out. About three-quart•rs of a mile from 
Chakka, the mensnres sweep round southwards over the top of the 
main anticline. No coal is exposed.'' 

" Afrer passing down from Chakka over the top of the main 
The Bugoola sync- anticline the Coal Measures again bend round 

Iinal. to the east in the direction of Brehal (1 mile 
W. by S. of Chalrar). At the bend, in the bank of a smnll otream, 
the coal seam is e:x:cellently exposed. It is 20 inches in thickness 
and dip• 35° In a direction S. t0° W. Two hundred yards to north
west the thickness is only 12 inches, whilst. 60 yards down stream an 
exposnr• shows 2 feet of coal lying almost directly on Nummulitie 
limestone', and dipping sonth-west at 45°. This unusual position 
of the coal is probably only explainable by fanlting." 

'' At a point 150 yards to the east, a drive expo•ed 3i feet of 
coal dipping south-west at 43°, One hundred yards further 
east the •••m is 4~ feet thick, whilst about 80 yard• still further east 
only 8 few inches of coal is found in vertical and contorted shales. 
About 150 yards further tn; a cutting exposed a thickness of 7 feet 
of coal, dipping S. 10° W, at 30~. A fault of 3 feet throw, which 
occnrs here, prob•hly acconnto for this increased thickness, for only 
a few yards away • J•i•, 18 feet deep, nroved only Jl inches of . coal 
dipping S. 20° W. at 50°. From Breha], the outcrops a•CAnd 
the slope to the north-east for about 350 feet vertically, and from 
thence descend steeply to the ea•t towards the Tawi stream. At their 
highest elevation, and at a point where the path from Ransu joins 
tl1e path from Brehal to Chakka, coal is exposeil. A cuttinll', 6 feet · 
deep, proved 3i feet of coal, which on assay yielded only 4!, per cent. 
~~~ -

" On the steep descent towards the Ta wi stream, coaly traces 
are seen in several pluces. A large number of cuttings exposed shaly 
coal varying in thickness from a few inches to 2 feet. Near the Tawi 
stream, at 2,700 feet, the rocks are obscured by ailnvium. Near the 
village of Rnnsa, and about one-third of n mile east of the 1'awi 
a pit, 10 feet deep, exposed 4 feet of shaly coal, dipping S. 25° E. 
at 7 5°. About half a mile farther east, on the top of the ridge 
between Ransn and Kori a cutting, 5 feet deep, proved 15 inches of 
coal in vertical rocks. An assoy of the coal yielded 28 per cent. of ash. 
For fully three-quarters of a mile further east no coal is exposed," 
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" At Kalamitti, tbe band of coal-bearing rocks bend• sharply
round the eastern end of the Bugoola synclinal and runs back west •. 
wards; At the bend there is much disturbance of the beds and coal 
is extoRsively exposed. In this neighbourhood, six cut tin~ and pits 
exposed coal varying !rom 2 to 6 feet in thickness. A sample from 
a cutting showing 2 feet of coal yielded 25 per cent. of ash, whilst 
50 rer cent. of ash resulted from the assay of a sample !rom a 
cutting showing 4 feet of coal.'' 

"In the steep nala leading westwards from Kalamitti, fonr cut
tings exposed shaly coal from 1! to 6 feet thick. Near the village 
of Krool, the Ooal Measure rocks curve round the western end of the 
old limestone ridge, which here forms so conspicuoqs an object in the 
landscape, and run to the east. On the villa~:e lands a pit, 17 feet 
deep, eJ<posed 4~ feet of coal which on assay yield~d 85 per cent. 
of ash. The dip is vertical. At a point 150 yards farther east, cut
tings proved from 2 to 41! feet of coal. About a mile further on, 
coal is again seen. It is shaly, and the beds are much disturbed. A 
little further east the Ooal Measures are faulted down arid disappear." 

Mr. Simpson summarises his opinion of the Chakar area 
as follows:- · 

" The Sojanpur Synclinal-Over this ground the seam, except 
in one place, is too thin to be workable. The exception occurs at a 
point near Chakka where the coal is nearly 3 feet thick, and yields only 
7 per cent. of ash. On either side, however, the coal thins in a 
short distance to 15 inches.'' 

"The Bugoola Synclinal- From Brehal as far as Kalamitti the 
<JilBiity and thickneas of the coal is too variable to alford any hope 
of its being profitably mined. On the southern side of the syncline 
a considerabl• thickness of coal is exposed in ••vera] places, bnt it 
is found that wherever the seam exceeds about 2 feet the quality of 
the coal is inferior. I have little hope, therefore, that mining in 
this area would prove to be commercially successful.'' 

Mineral Survey Discoveries, 

The Mineral Survey has not done much exploration in this 
Incidental observations field, except for incidental observations 

only made. made during the detailed survey of the 
bauxite deposits of Chakar. Plate 7 of the published Bauxite 
Report shows within a limited area some of the coal outcrops 
as they occur in the vicinity of the bauxite. A few old trenches 
and one or two new ones were opened up by my survey, but 
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the· greater part of this field still remains to be investigated in 
detail. · Some of the pits show good seams of coal of between 
two and three feet in thickness. . 

The crinkled edge of the Coal Measures between Sojanpur 
A rather large area of and Krul, 'Yhich causes the !?oped outcrops, 

feasible coal working. has given rise to an alternation of synclme 
and anticline, three times repeated, which, with moderate to high 
dips of from 25° to 45° ?r 50•, should presen~ a ra~her large 
area of feasible coal workmgs• Although sometimes high, these 
dips are generally less than those found in the Jangal Gali and 
Ladda areas. 

The absence so far of systematic detailed surveying on 
More than orie seam specially prepared large-scale maps bas 

tn.dicated. not, however, prevented the testing by 
pits and trenches of a few places, such as those shown in the 
vertical sections (Pl. 19). This has shown that more than 
one coal seam and sometimes two or three are present in this 
coalfield, just as at Mahogala, Metka and Kalakot. My 
predecessors, La Touche and Simpson, apparently never suspected 
the presence of more than one coal bed throughout the area of 
this field, as indeerl in most of the others tested by them. The 
fact of the matter ~ that here, as elsewhere among these forma
tions in a -mountainous country, surface agencies of weathering 
arid 'slipping of talus_ ?ebri~ from_ the concret~onary .and shaly · 
layers of the Nummuhttc Sertes, besides crumpling and differen
tial movements of th~ :ocks, have obscnr.ed ~he coal outcrops in 
so nlan.y places that 1~1sonly after the hill-side has ·been opened 
up to ·some extent . that the outcrops and their full -individual 
thicknesses come to hght. 

All the other coalfield~ to the west have yielded 2 or 3, and 
1\Jueh the same arrange- occasiOnally more, seams in the Upper 

ment as rn the other llelds. Measures alone. From the partial success 
of the pits stink by the Mineral Survey near Chakar. I should 
anticipate that detailed large-scale mapping and exploration of 
the· area will eventually show ?Iuch the same arrangement in this 
Chakar field also, and so contnbute to a better estimate o£ its coal 
content than was arrived at by my predecessors. 
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Conclusion. 

From the table of chemical analyses, where a few results 
Quality similar to that only are recorded, it is plain that in 

of other western fields. character and quality the coal from these 
Upper Measures is similar to all the coals so far described from 
further west, that is to say, it is anthracitic and of varying purity, 
the varying quantity of ash recorded being doubtless due in 
some instances to different de,orees of contamination in the 
surface outcrops. 

No Lower Measures coal has been noticed in this field so far. 

As regards any estimate of· the quantity of coal available 
Quantity roughly ~alcn- here, it is obvious that no attempt at 

Iated. · exactness of calculation can be made based 
on present data. On the other band it would be absurd to 
estimate nothing for this field ; just because the evidence is gene
ral rather than particular. In the interests of the bauxite and 
china-clay deposits, which lie side-by-side with the coal and are of 
great purity and potential value, it is well to make some attempt 
at an estimate. The two vertical sections (Pl. HI) show 
respectively a total of 5 ft. 6 in. and 4 ft. 9 in. of coal in beds of 
workable thickness. These were the only places tested by the 
Mineral Survey. So far as their evidence goes; we may perhaps 
reduce the above to 3 ft. thickness so as to allow for waste and 
local thinning away. The above, over a area of say 3 square 
miles between Sojanpur and Krul, should produce about 
9,000,000 tons. 

REMAINING COAL AREAS WEST OF THE 
CHENAB RIVER. 

Of the remaining areas connected with the Riasi dome, 
Only a rew details west of the Chenab River only a few details 

given. will be offered here concerning the 
position at Cbinka.h (Cherungba of Simpson's map). No 
!systematic work was done in the intervening ground, only 
casual traverse notes having been taken. 
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I£ the outline map ( Pl. 7 ) and the 4-times enlarged 
saro-da-bas outlier on Survey of India sheet (Pl. 10 of the al

sangarmarg bill. ready published bauxite report) be consulted 
it will be seen that this intervening ground embraces, first, the 
little outlier near the summit of the l::>angarmarg l;lill at Saro-da
bas. This is of very small size, totalling not more than } square 
mile, and it is sufficient to say of it that I agree with R. R. 
Simpson in regarding it as negligible. Of some theoretical interest 
is the presence o£ carbonaceous layers interbedded with the quartzitic 
representative of the Breccia, 80 to 100 feet thick, near Malhad 
on the Sangarmarg hill (briefly referred to p. 44 of the bauxite 
report). This peculiar occurrence seems as though it might 
indicate the persistence of coal-forming conditions even a little 
lower down in the geological scale than the Lower Coal Measures, 
which are generally associated with the Bauxite Series. No real 
coal is at present known from this stage, but it is as well to kee:p 
the occurrence in mind in case future drilling operations herE 
should detect concealed coal beds further away at this horizon. 

The intervening area also embraces the long stretch of more 
Intervening area between steeply dipping Coal Measures stretching 

Chakar and Chlnkah. from north of Chakar to the Chenab Rive1' 
at Chinkah and forming part of the northern steep limb of thj 
Riasi dome. This has only been cursorily traversed by th 
Mineral Survey. I quote here in full, therefore, all R. R. Simpson'• 
published notes concerning it :--- . 

''Returning to the main outcrop, alter crossing the Ans stream 
the meaonre• enter the billy country to the noll h of the Radd nala' 
Coal is first seen at Chernngba, where, in the bank of the Rndc 
stream, a cutting lu feet deep, exposed nearly 9 feet ot coal, of whicH 
the upper half is of fair qn~lity. This outcrop can be traced foj 
soveral hundred teet to the ea•i, uut weotwurd is obscured by talu~ 
About a mile further west a •mall cutdug exposed about 2 feet o' 
coaly shale, dipping nearly vertically. From this point the measure/ 
asc'Ond to Ba!daml gully, from whence they descend for l,OOOteet in} 
the Beddi nala, and again rise to Pariasar. On Panasar bill, oo 
outcrops are found in several places. Over a distance of about half. 
mile, tour pits were •unk in the outcrops to depths of from 6 to 
feet. The •••rage tbickne.s ol coal proved was 6 feet, but it is li~~ 
better than carbonaceous shale. The surface dips are very confiictift~ 
probably doe to landslipping." 
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"In the Ohersu nala, about a mile west of Panasar, coal is OJ! a in 
seen. A cutting proved the tbicknes• to exceed 4 feet, A similar 
thickness was expCJsed in a cutting made nt a point about a quarter of 
a mile to the west, In the Singar nala the coal can be traced for 
several hundred• of feet. A cutting, 8 feet deep. expo>ed: the coal 
seam, 5~ feet thick, dipping N. 5° E. at. 60°, On the western •lope 
of tho gully ond about a quarter of • mile distant, two cuttings were 
made. In the first, coal 8~ feet thick was exFosed, whilst in the 
second the section exposed sbowed two bands of coal, 12 inches thick· 
separated by a foot of shale, The dip is steep to the north, FroO: 
here t.he measures can be followed through Behota down to the Radd 
nala. No coal is exposod, For about a mile the stream is followed, 
beyond which the beds run up the nala to the south of which lies Boni, 
to Paddar, Near Boni a coal outcrop, 2 feet in thickness, is to be 
seen in J1round which forms part of a landslip, On the way up to 
Paddar the measures are well ohown. The shales, dipping vertically, 
are frequently contorted and occasionally contain uoaly patch ... " 

•• A little beyond Paddar the seam is again seen, dipping north at 
a high angle. A cutting, 10 feet deep, exposed 5 feet of inferior coal. 
Between Padar and Goo! several cuttings and pits exposed shaly coal 
from 6 to 12 inches in thickness. In the village of Goo), the seam is 
not less than 6 feet thick, At 5,000 feet a small ontting again 
exposed the seam. On the path to Ikni gully, an irregular coal 
outcrop, 0-2 feet thick, is •een. On Ikni golly, coal is not seen, but 
about 100 yards to the north·wes t a thick coal outcrop is to be found, 
A tunnel was driven from a point lrclow this outcrop, and struck coal 
at a distance of 108 feet. TbR seam is 6t feet in thickDfSS, and the 
·dip is steep to the north. The quality of the coal is good, an assay 
yielded only IS per cent, of ash." 

•• From Ikni gully the measures slant down the southern slope of 
tbe range towards Sojanpnr. At a point about 

The Jknl-suJanpur auarter of a mile west of· the Ikni tunnel, a thick 
alope. outcrop of coal is again to b• seen. The dip is 
vertical, A cutting to a depth of 6 feet expused a width of 18 feet 
of coal, Assay showed the cool to be of inferior quality. From this 

Point as far as So.J'anpur a distance of about two mile•, the measares. 
' 1 . d ,. are only occasionally \o be seen, and no coa rs expose • 

Chinkah Boring. 

Of the two borings put down, only one reached the coal 
after much difficulty had been exper.ienced 

Dltlloult drllllng, owing to the fissured and concretionary 
nature of the N ummulitic limestone. 
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The drill passed through 60 feet of N ummulicic limestone 
and shales and then struck three beds of coal, which were regard
ed by the officer in charge of the drilling as being 4 feet, 9 · feet 
and 8 feet in thickness, respectively, sep~ated fr~m each other by 
carbonaceous shales as shown in the section {Pl. 21 ). 

The coal was found in the usual crushed and powdery 
condition and, since no' core could be 

No cores obtained. extracted, the above thicknesses must be 
accepted with some reserve. The material. itself_ was only, 
collected in the calyx, and so was much rmxed W_Ith sand and 
mud from the sides of the bore hole. The cbermcal analyses, 
which were afterwards done on this mixed material, are, therefore 
all extremely high in ash ·and not worth quoting. 

This locality, which is situated on the Radd nala, 1 mile . 
Godwin and Simpson's S. W. of Chinkah, was originally explored 

work. by Godwin, who drove a tunnel £rom 1, 

the outcrop and made a rough burning test of the coal. The place 
was afterwards seen by Simpson during his tour and briefly com
mented on. as given in the preceding extract from his memoir. 
The latter gives :;w() analyses of a 5 feet bed and a 3 feet 9 inches 
bed from this place, which show a coal of average quality with 
24 and 34 per cent. ash respectively. In other respects the chemi
cal composition indicates an anthracitic coal, not unlike those· of 
the previously described coalfields. (See Tables of Anlayses 
~~). . 

The cliff section leading down from the borings to the Radd 
1 

. Section below the coal : nala shows about 70 feet more shales, 
dip. before there comes a trace of the Bauxite 
~eries ~d Breccia, followed by the Great Limestone exposed in a 
nver cliff. The whole set of fol'!Dations just here is dipping at a 
low ~ngle of about 3° ~· N. E. This low dip, however, can only 
continue for a short distance to the north before it steepens be
ca~se, in a w~sterly direction towards Bhaldanun, ~he ~hole 
series of formations dips at so· - 60• whilst towards the east the 
long dip-slope of the Salal fort hill i~ inclined at about 28°. 
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Conclusion. 

As at Chakar we must make some attempt to estimate 
Amonnt of coal in the roughly the amount of coal that may be 

a~ea. • expected to · be got down to reasonable 
depths along the line of country between Chakar and Chinkah. 
As a whole the dip will be steeper than that found· at Kalakot 
Metka or .iHahogala ; although here and there places,. such a~ 
the Panhasa and Bhaldauun hill spurs, will be found where, with 
a rolling dip towards the south, the outliers on these spurs will 
lie much more gently inclined than elsewhere.· With this steeper 
clip as a whole; the width of the coal bed from the outcrop that 
may be . considered to be within workable depths will require 
reduction·from ! mile (the quantity used before in· these calcula
tions) to, say, -/5 mi.le over a total length of 12 miles. Similarly, 
if we average· up the thicknes~ records from the data given by 
Simpson for· this area, we arrive at about 5 feet total thickness 
for the coal. Reducing this to 3 feet for the same reasons as be
fore, we have (throughout this distance of 12 miles) a workable 
area of 12 X i or 2 square miles ; and this at 3 feet thickness 
equals about 6,000,000 tons. As was the case with the Chakar 
outcrops,· the rough estimate given above is based on certain gene
ralizations, and.it has not, therefore, the same quality of reliability 
that t.he calculations made on detailed survey work can claim for 
the three fully surveyed coalfields of Kalakot, Metka and Maho
gala. In the su=ary, which is given later of the amount of our 
coal resources, estimated for the whole of the Jammu coal regions, 
fbis point will be further discussed. 

DHANSAL-SA W ALKOT COALF!ELD. 

This coalfield is a new di~covery made by the Mineral 
Survey. Lydekker's old map of this 

A ne~ discovery. reD"ion (JYiem. Geol. Surv. of India, Vol. 
XXII, 1883) shows the

0
Subathu Series (which includes the coal 

and other associated formations) as entirely absent along this line 
of country : the outcrop of the Murree Series being drawn as im-
pinD'iUO' directly aO'ainst the Great Limestone. Lydekker's view 

0 0 0 • 
evidently was that the Subathu Ser1es was unrepresented or 
.fii.ulted.out. So far· as known to this department, the area waa 
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. ~qually unsusp~cted by Godwin .as being coal-b:aring and was 
not visited by him or any other subsequent geological explorer. 

The view of the Mineral Survey (based on general struc~r-
1 n v 'est,· gated by ' al prinCiples) t~at the coal forinlitiori 'Jl!jgl;!t 

Mr. sohanl Ram In 1924. well be · present, was con ~:rrn~d ~~ 
·'~r;'.Soharii ~tam, Assis~~~t Sup~rintendent; Min~a~_~urvey,, aff.e, 
,cbls-deputati~n there fumv~sti~~te the pro~l~J?.m W24. ~,'l'q 
~that -officer 1s due' the workmg· out of the detmls .. sumip~SI\d 
• below:." · .t · · .. · · · · I 

~ . - : 

If the outline map (Pl. 7 J be consulted, ~t wjll be1 
ceograpllically 'oi;sil~ct seen that this new coalfi,eld is ·,.~nti;.~lY 

lron1 the southern group. separate from the southern g~oup 9£ cp~l
. fields so far described in this report, the distance Betweentbe.~w~ 
varying 'froin 4 to 8 miles. • · This riew · field is in fa~t' part o£ 
another elliptiealinlie~ o~ the ol?er r?cks,among_the :Mimee Seri~s; 
•oriented along an anticlmal axis which 1s parflllel to, but 9-i::;tjnct 
from) the southern group ·ofcoal6elds. - - ! . - . - '. • . • ·. ' · . 

. -'-; .I. 

The village of Dbansal ( 5,500 feet, lat. 33° ;Lt :2-', long. go 
Poslil~n and Ji~ of the 56');wheretbecoalwas· nrst ~truck by ~.c\h~i 

Coal J,lleasures- '. - ~' Rani, lies some"17 ri:Iile8' from' Riasi and 
8•'niiles •north-east of the :){anthari suspen~ion 'bi·fdge _6v~r t)l~ 
Cheriab Riv'er, with which it is <.'onnee5ed by ~ good nn1l!l JrllGlr
From Dhans:tl the Coal Measures \wd associated formations ";ei' 
traced south-east via Ph8:r Gala, Barmasta, Khei and ~'awal~ot, 'i~9. 
thendli after crossing the Chen:ih River iii.to' connection 'with tl;l 
already known Lodhra coal6ela', a tOtal distance of i2 ·miles.~ Th 
Lodhra coalfield was briefly described by 1~. R. Siippson in hi 
memoir, pp; 34-· 37 i ; but in' consequence of . the coal from i 
analysing very poor (the nsh precentages varying from 59 to 7 
per eerit. f the·. Lodhra coalfield' was, therefore, coridemried. · 

.. - . ! : . •'. . . ' ' . ' 

A portion of the new Dhansal-Sawalkot coalfiel!l is showq 
Geoloilcal m;;p ; fuJi·.~ . d~lineat~d on the '. geoJog1Cll;1 i:n~p . giyen 

qnence ol!ormatlons repro- With this report ( Pt 22): · It ~11 b~ 
sen.ted .. , ' ''• · ' ··-- seen therefroni that the normal sequen~:e ol 
formations, as found elsewhere iri J alnmu Province, is fully rep~~· 
sented there also, it being a· continuous" sequence 'from the Grllftl 

. . . ' ' . •i . . ' 
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_Lil)l!;lston~ _up through ,the Breccia,IBauxite:'Beries, Coal Measures, 
)fuq~.muli,tics aud Murrees. · At >lilallY, places, however, one· or 
,!D()re members of this sequence are obscured: by surface· accumu
lations of .debris . ,derived from· the Great. Limestone· ridge -which 
towers above them to the north-east. This illustrates once more 
t~e_ <;are required in unravelling the :geology of this mountainous 
ti."R!)t 11nd :.probably· explains the non'-'detection of the coal by 
pl,"evious ,explorers. 

The. sequence of formations as mentiomid above forms, 
Undulating dip towards what may be deduced to be, a continuous 

.s. w. · .belt. along the south-western flank of the 
GrE~at Limestone ridge. .AlthoQgh obscured locally, this set of 
b~ds dips as a whole south-west ; but in certain places, such 
as at Dhansa~ the dip 'is undulating for a width of lL <juarter of a 
mile. The sections (Pl. 23) illustrate this peculiarity, which 
is of importance since it widens the area where coal can be got, 

,Qur Survey has not yet•examined the north-eastedgeof this 
The N. E. edge or the elliptical inlier, to see whether on that side 

Inlier not exa'lllned. too the full sequence of formations or nay 
pllr:t of it is represented; but from Simpson's map o£ the Lodhra 
end of this coalfield, which shows a faulred junction as far as the 
Chenab River, one may provisionally accept the fault as continu-

' ing at least for ~ome unknown distance along that north-east edge. 

In the map of this area (PL 22 ) no attempt bas been mode 
·\ Thin a d 1 5 well to delineate the Coal Measure$ """"'""tely 
, ner n es f h N Ji , Thi --r-1-
dlllerentiated from Num- rom t e ummu tics. s can on y be 
mulltics. done on large·SC!Jie maps. The sections 
kxposed show much the same set of individual strata as found in 
)the so)lthern group _of coalfields, except 0at the low~r more shaly 
· ~ortion among which the coal occurs 1s not so thick and not so 
~harply differentiated from theN ummulitics above as in those other l ~o~lfields. The N ummulitics themselves are also thinner than in 

I the southern coalfields, both ~hey and the coal-bearing shales 
jbeing not more than 200 feet thick. 

The main coal seam lies directly on the bauxite, but it is not 
certain whether or not it represents the coal 

Two eoal seams, of the Lower Measures of Kalakot and 
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Mahogala.. Forty feet above this is another thinne~ bed of coal 
with intervening carbonac~us shal~ and some h~estone, the 
latter formin"' a bed 8 feet thJCk. Th1s occurrence of hmestone at a 
horizon betw~en the coal seams is peculiar to this locality. 

Several pits were opened by Sohani Ram in the more 
expanded gently sloping Dhansal area. 

Exeavatlons made. The positions of these are shown on the 
enlarged. map (Pl. 24 ) here reproduced on a scale of 1 inch 
to 200 feet. Sohani Ram describes these excavations as follows:-

8outh-.m Locality Pit No. I.-After the pit had proceeded 
to a depth of 6 ft., it collapsed on account of the great inrush of 
percolating water. For the top 4 ft., the material was uniformly 
of bright good character, while lower down it became much argli
laceous with here and there pockets of purer stuff. 

The top layers of the bed seem to have been denuded away 
at this exposure. · 

·The material is characterised by the occurrence of numerous 
iron pyrites nodules in it, 

· The dip, though not very well seen, appears to be in a 
south-easterly direction. 

Pit ~o. 2.-.This excavation sunk to a depth of 10ft. gavJ 
the followmg section :- . 

Depth in feet, 
1 .......•..........•• 

; I .................... . 
: }""" .............. . 
~} ................. .,; 

Black shining graphitic coal. 

Black shi_ning graphitic coal with 
lenticles of pulverised shale. 

Black shining graphitic coal 
(less so than 1 ). 

Dull black coal. 
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~ } ... . . . .•....•. ...... ... Pulverised coaly shales. 
lU · 

Numerous rounded fragments of calcareous coaly shales and 
iron_ pyrites nod!J.le:~ were found scattered through the above 
sectwn. 

The graphitic coal bed, as seen here, is followed above by 
. pale brownish coloured shales, apparently dipping at an angle 
of about 40° :S. E. 

Excavations Nos. J and 4.-Some 36 feet west of pit 
No. 2, a trench, 10 ft. long 4ft. wide and 6ft. deep, revealed 
below 1-· :& ft. of the surface stuff, bottom 5 ft. of the graphitic 
coal bed, the top layers having been removed by erosion. The 
lower 3 ft. only comprised material of good quality while the 
upper '2 ft. were of a vety argillaceous nature. 

The dip here is very gentle approaching almost to horizontality. 

Fifteen feet north·west of excavation No. B, a pit (No.4) 
proved the existence of the graphitic coal below 6 ft. of scree 
material. 

Pit No. 5.-(50 ft. south-west of.pit 4) 14ft. deep, exposed 
, the following section :-

Depth in feet. 
~} ................... . 

! l····~ ................... . 
5 ...........••••••.... 

6} ~ ................... .. 

Graphitic coal much mixed with 
surface stuff. 

Fairly good graphitic coal. 

Partly shinihg graphitic coal. 

Partly shining graphitic coal 
(more so than 5). 
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.......... Graphitic coal getting slightly 
mixed with argillaceous matter. 

~ ~} .......... _ ......... Pulverised coaly shale. 

~!} ............ --·-·· ... Graphitic coal fairly good' •. 

(Bauxite Series below). 
The clip bein"' very steep, the above does not show the· . 

actual thickness ot the graphitic co~l bed, whic~ J?ay be only \ 
:s-10 ft. and the rock directly underly1ng the ~aphltJC. coal b~d, 
as seen in the case of all the above exposures, IS baux1te, wh1ch 
is rather of a ka.olinic nature here. 

Pits Nos. 6, 7 <t B.-Fifty feet further south-west a shallow 
dig"'ing (No. fi) displayed another coal band, which being overlaid 
by~ pale brownish coloured clay of t~e Bauxite Series is low~r 
in •equence than the one already descr1bed. 

Some 60 feet north of the last point another pit (No. 7) wa 
sunk through 8 feet of talus without there appearing any sign o 
the coaly matter and it is probable that the outcrop of th • 
graphitic coal bed does not extend to this · point. 

About 70 yards north of pit 7, a cutting (No.8) proved 5 ·ft. 
of graphitic coal, containing as usual a few streaks and lenticles of 
shale. The coal bed was succeeded below by a kaolinic material 
full of quartzite pieces and was overlaid by carbonaceous and pale' 
olive coloured shales. · ' 

Besides the above, traces of coal are to be seen at a few 
more places, but the cuttings ( !1, 10 and 11) made at these points 
showed them all to be of a derived nature, the actual outcrop 
being still further below the superficial overburden. 

To sum up~-

The graphitic coal bed under description lies directly over--
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t~e Bauxite Series (kaolin) and is followed above by pale coloured 
slightly carbonaceous shales. . ' 

From . this J;>ed .we can safely depend upon at least 4 ft. of 
good mater1al, wh1eh 1s of an extremely snft nature and flaky 
structure and has a deep black colour and bright shining lustre. 

The outcropping of the bottom members of the N ummulitic 
(S~b~thu) ser!es at this locality is consequent upon a minor 
antlChnal . foldmg, combined with subsequent erosion. The 
southern hmb of the fold has a rather steep dip but the beds 
soon after slightly bending over, assume northwards a very lo~ 
angle of dip. 

Northern outcrop.- A. little less than half a mile N. N. W. · 
of the locality described above, there is to be seen along the 
outcrops of the main anticline another exposure of the graphitic 
coal just at the foot of the Great Limestone ridge. Two trenches 
put down here side by side, exposed 3-4 ft. of coal carrying 
numerous shale lenticles. Thus the thickness of the actual coaly 
matter may be about 2 ft. only, Lying as it does over the shale 
beds, this coal band seems to be different from and higher in 
sequence than that already described and which here is completely 
hidden under the huge breccia blocks and other scree material. 
The dip at the junction wi~h the Great Limestone i.s very ste~p, 
approaching almost to verticality, and even to a slight mverswn 
particularly at the excavations just mentioned But southward, 
it soon flattens to a very low angle, thus bringing the bottom 
members o£ the measures, as far as the southern locality, to a 
reasonable distance below the surface 1see Section PI. ::!3) 

Following along the main outcrop in. its south-eas~rn 
Oulcrops s. E. or Pbar extension, the. ~ck~, Wlth the exception 

Gala. o£ one or two msJgiUficant exposures. some 
7 50 yards beyond, continue to be obscu:ed by taJns depo_s1t nnd 

. the coal is not exposed for fully one and a half miles, until Phar 
Gala is reached. 

Passing down south-east from Pbar Gala :Mr. So~ni l:am 
was able to locate four graphitic coal exposures, wh1ch occur 
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along a distance of 1-l; rillles and the positions of which are mark
ed in circles on the map (Pl. 22 ). 

Locality ~o. l . ..,...Here the thickness of the seam, as seen 
exposed on the surface is 1 ft. 6 inches. Its smaller thickness as 
compared w~th ;the Dhansal, southern locality. ;graphitic bed, 
coupled with the fact that it overlies the olive sh»l~s, ':~'ill sh~w 
that this seam -represents the upper bed. The material_ ~~ all 1ts 
character).stics resembles that of Dhansal southernlocahty. The 
rocks having been much crumbled and crushed, the minuter 
structural details are not quite clear. A little above in the cliff, 
however, the :Murrees are seen dipping S. W. at 45°-o0° 

Locality No. 2.-At this locality the presence ·of coal was 
evident from the black nature of the soil. Two open tunnels 
placed some SO ft. apart, approximately in tbe direction of the 
dip, were made there. 

The northern excavation, which was 15ft. long and 4-5 
·ft. wide, though carried down to a depth as much as 1 0 ft. did 
not show any improvement in the nature 6£ the material ant;l 
much argillaceous black stuff, with scattered thin layers an<'l
strings of purer graphitic coal, continued to prevail all through\. 
This is probably due to contamination from the surface and it i~ 
possible the material might improve at greater depths. 1 

Resting as it does directly over the Bauxite Series (kaolin) 
this carbonaceous 1D8tter represents the same horizon as occupied 
by the lower graphitic coal seam of the formation. 

The second excavation revealed 2-3 ft. of graphitic coal 
occurring in in-egular shaped layers within 6-7 ft. of the outerop 
This constitutes the upper seam of ~he series. ' 

The beds here show a very steep, south-westerly dip so 
much so that they are even slightly upturned at their ou~op
ping ed~ But southwards they soon flatten to a Ve;J low angle 
f()r a distance of about 400- 500 ft., beyond which point the 
angle again steepens. 

Locality NtJ. 3.-Ahout one-quarter mile S. E. of the 
locality mentioned last the. graphitic coal (upper band) is again 
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seen, exposed along a stream bank, and .is traceable for a distance 
of about one hundred Jeet. A couple of cuttings made here gan 
the following section :-

Rock. Thickness. 
Graphitic coal with clay (pulverised 

sl:\ale) lenticles ....................... ".. 1 ft. 
Carbonaceeus clay (pulverised ~hale) . ... 1 ft. 

Good graphitic coal........................... 1 ft. 

Olive shales ....•...... ~~········· ......... : ..... Unknown. 

The material (graphitic coal) is of similar good, soft, bright 
nature as fro!Il Dhansal southern locality. It is, however, 
further cha).'acterised by the occurrence in it of lenticular pieces 
{2" -3" across) of the same stuff, which are of a comparatively 
harder and firmer nature and which so far as appearaJ;ce goee 
~esem.ble graphite more than any other material hithertofore seen 
m th1s area. 

~
. The dip here. though not exactly determinable, is rather 
teep (40°-,;0° S. S. W.). It seems, however, to slacken 
onsidembly northwards. The main outcrop, though concealed 
, nder detritus, is 400-500 ft. to the north, where the dip as 
tieen in the bauxite bed is 80° S. S. W: 

Louality No. 4. -Of all the sections that were come across 
in this area. the section at locality No. 4 is the one w~ere almost 
the full thickness of the Nummulitic (Subathu) beds IS exposed. 
Here again the graphitic coal occurs at two different horizons, 
separated by 40-45 ft. of carbonaceous and pale olive coloured 
shales and one limestone band. 

A number of excavations- the largest being 17 ft. long· 5 ft. 
wide and 10 to IS ft. deep-made at the outcrop of t?e lm_v~r 
seam, which overlies .the bauxite, exposed some 7 ft. of ~phitic 
ooal mixed with shale lenticles and partings. Ou_t of this the 
purer graphitic coal was hardly 3-4 ft. in total thickness. 

The upper seam as seen exposed in the cliff ~ection. below 
varies froiq 12 inches to as much as 3 ft. Ill thickness 
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within a. distance of a few feet only. At places it splits up 
into two, enclosing olive shale lenticles in between. 

The material in all its physical characters is similar to that 
of locality No. 2, upper bed. 

The dip of the rocks near the junction with the Old 
Limestone is about 7 5°S. S. W. 

The observations given above may briefly be generalised 
Recapitulation. as follows :-

It will be evident that the Nummulitics of the area under 
report bear two graphitic coal sea~s, one lying directly o;rer the 
Bauxite Series and the other occurnng some 40 ft. above 1t. 

Thes'! seam;;. thoucrh varying in thickness and quality, are 
uncloubtmlly conLim1ou; throughout thi" whole length of 4 miles. 

That the upper seam maintains an average thickne~s of 
l ft. 6 inches in the area between Dh&Ilsal and localtiy No. 4 
S. E. of Phar Gala, seem~, weli nigh proved. But, as regards 
the lower >earn, Mr. Sohani Ram does not think sufficient 
evidence has yet been obtained to enable an authoritative opinion 
to be given as to its average thickness, especially in the area, 
::; . E. of _Phar Gala. In order to decide this, as well as many 
other p01nts when found nece~sary, we must resort to drilling, 
which, taking into consideration the soft, broken character of 
the rocks and also their probably water. logged nature at the coal 
horizons, will be safer, more economical and perhaps (for testinu 
purposes) the only speedy means to accomplish greater depths a~ 
compared "l'l"ith excavations by hand. 

The Coal "Measures at their N. E. edge have always a very 
high dip and are even inverted, at places, at the junction with 
the Old Limestone mass. But generally soon southwards they 
assume a very low' angle of dip for distances varying between 
t to ~ mile thus affording some space, where the graphitic coal 
seams may be considered to lie at reasonably workable depths 
below the surface. 
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One other remarkable fact noticed is that the exposures that 
occur furthe~t away from the limestone ridge show decidedly a 
great improvement in thickness of the bed as well as quality of 
the material. 

The coal of this Dhansal-Sawalkot field in appearance and 
Physical appearance and composition bas some points that should 

composition. be noted. It is deep black, scaly and of a 
brigh~ shining lu~tre resembl~ng in appearance foliated graphite. 
It easily falls to piece;; and so1ls the fingers much. Its specific 
gravity ranges between 1·58 and 1·7. 

One sample analysed from pit No. 1, Dhansal southern 
locality gave :-

Moisture at 100° C ....................... : 0·50 per cent. 

Volatiles: ~ ... ................ , , ....•...•.... 9·50 " 
Fixed carbon ............................. 63·00 " 
Ash .......................................... 27·00 " 

Besides being anthracitic, as indicated by the above analysis, 
this coal is also distinctly graphitic, the an~ount of graphite 
having been estimated by the Industrial Chemist as 12 per cent. 

In view. oE this coalfield being a newly discovered one, . the 
details as given in Mr. Sohani Ram's account of the !!Xcavatio~s 
made have been fully reproduced here. Much more, however, m 
the way of analyses and mapping on a ~rge-scale are d:Si.~~le 
before we can be said to have fully investigated the possibilities 
of the tield throughout its entire length. 

Conclusion. 

From an economic point of view the coal of this coalfield is 
A 

· t 
1 1 1 

not likely to have much value 118 a fuel 
moun o coa n the b' h 

area: particular estimate. until the southern set of coalfields W IC 

are more accessible have been exhausted. Mr. Sohani Ram has 
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estimated thE) amount available in the areas exposed by pits as 
follows··:-

Dhansal, southern locality, area 1/16 
square mile and 5 feet thick •••.. , 3ll8, 90 0 tons. 

Dhansal, northern outcrop, area lfl6 
square i:nile.and 2 feet thick.~ .... 155,600 

" 
Locality 2 and 3, S. E. of Phar Gala, 

area 5/16 X 1/12 square mile 
and 2 feet thickness............... 64,800 " --

Total 609,300 tons. 

This is a low estimate based only on certain areas that have 
been pitted. I£ however we make a more 

Generalised est\m~te. generalised estimate for thew hole 12 miles 
of outcrop with a width of :l; mile and average tbickneos of 3 feet, 
we obtain a total for the whole field as probably amounting to 
9,000,000 tons. (See further remarks p. IJ3). 

The abo>e concludes the systematic descriptive part of this 
Area east or Chenab report. Nothing will be said here about 

RiW .11•1 yet res~myed. the Ladda coalfield or other areas on the 
east, or leEt bank, of the Chenab River ; because it is 'felt that, 
before any useful commentary on Simpson's detailed work in 
that ar.ea can be made, the whole of it should be first geologically 
resurveyed on large-scale plans such as have been made for the 
thr.ee connected fields of Kalakot, Metka and Mahogala. This 
work the Survey has not yet had time to undertake. 

CHEMICAL ANALYSES. 

The chemical work done on the coals described in this report 
Proximate ehemieal consists of a large number of proximate 

analyses by Geological analyses. This account of it is arranged 
s.ux;vey.ol c!nd!•· in two sets of tables which follow. Of 

these the first set were done in the Geological Survey of India 
Laboratory for R. R. Simpson and published in his memoir 
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on the Jammu coalfields. These are quoted by me verbatim 
from that memoir which is now out of print, the additional 
details therein explaining themselves. · 

The second set were done in the Industrial Laboratory, 
Industrial Laboratory, Srinagar, for this report. These give 

lrinagar. . estimations of moisture, volatile constitu-
ents, fixed carbon and ash, with occasional estimations of sulphur. 
Calorimetric tests were unfortunately unable to be carried out 
owing to the apparatus being out of order'. The specific gravity 
determinations were done by the Minerel Survey, the letters 
" W. B. " indicating that a Walker's Balance was used on lumps 
and the word ''botole" indicating that the specific gravity bottle 
was used on the powdered coal-a method often obligatory on 
account of the friable condition of the coaL 

The arrangement of the analytical data in each set is giveQ 
Arrangement ol analyli- in the same ordet ~ that adopted f~r 

••I data. descriptive purposes 1~ the body of th1s 
report for the different coalfields and the d1fferent seams there 
found. 

1 Some calorific values since receiHd are as follows:

Kalakot coal, Pit 17, L. :Mea8nres, · 12,240, B. T. U'•. 

•• .. ., 16, , " 
13,950 •• 

tf '~ '' " II fJ 
14,760 •• 

The first two were obtained by the I ndostriol Chemist, 8rioar••:6 and I the 
last by Messrs. Hugbes and Davis of B•Jmba.y, the f~Jllowing cat::x._: fa aes 
have been snppli•d by the Government Test Hoose, Ahporo Calcn · . 

Ka\akot cool, Pit 17, c, L. Mea•nre•, 12,g67, B. T. U'o. 

10,2!8 ., 

" 
,, near,, 17, f.,, •• 

" 
,, 16 " .. 

.. .. .. " lT,a.b., " 
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THE KALAKOT COAL·FIELD. 

• • ll 
B p!i 

~ 

~~ 
0 

Jl 
• 0 

~ 

g-~ e- OG 

~ 0 • ,; ..sa . 
't> a,~ ~e~ : ~ :; 

Locality. :: Section of ~ ~ liemarks. a-"' e 'Z ~ ~ Colour of Cakir.g 

" . coalernm. ~""' ~g ~ 
oc. .. " :! ~ e aeh, propetties. 

-g liP G)'; " .c• .8~!. ~.;II) "' Jl o E-4 ·c 

~"tO B • B ·6 
,._., 

:l .;i ,eo "' .$ 
.,~ ~p::;;; 

'0.::;1=1 = ...... 
~ .. " 

I;> 0 • r; 4l "' 
~.0:0 

- - - - --- - --· .-- --- - ----
Kalako' ... 7 Ooat 4' 0' 8!. Thins lo H" 0•86 1o·oo 18'48 10'66 ...... IS•o1 Grey, Nil, 

in a dis~aoce 
of 50 It, 

Jahltntnnla u Coal 6' 0' 86 ...... 0·96 10•60 71'80 17·H ...... 12'90 IAght-brown. " 

Do. ... 10 Oonl I' 7" 86 . ...... o·8o G•H 18'00 11'60 8'29 15•16 Grey. Cakes poorly. 

Jlgnl ... 7! Ooal 6' o• 87 ...... 2'68 7•76 &6·n 32•92 .. .... 12•69 Brcwoish-red Nil, 

KargaJa ... 6 Coa1 ,, o• 88 ...... 8'98 15•70 62'40 22•92 ...... ·•···· Red • .. 

Sonjplr ... 21 Coaly 89 Sample from 0•76 9•6! 59·08 SO•i'i2 . ..... . ..... Grey • " 
shale 0' 6• tho ooal band. 
Ooal 2' a• 

Ser ... Outcrop Coal 1" s• 90 1•98 11•76 ro•sa 16'70 I 
13·31 I Grey to .. .... ······ " light-brown-I 

• l'onndo of water eTaporated per pound of fuel, 



(Analyses by B. B. Simpson done in Geological Sorvey ill India laboratory). 

THE BIRO VALLEY (METKA) COAL-FIELD, 

a ri. •• 
. ., 

·~ 0 0.-~ \1i 0 
~ ~ 

"'" ... CCI cG lfr ~·o . .::! .. a ~ a ... "' za~ .; ., 
Section ot .8 " c ~ Cohour of Caki~g IAlelility. oil ~: .. rr. RemMka. ..... .., ~ " " o..,. a o .e- ~ o.=S"Gl 

!i coal seam. ~ c ol .. t "c B ash. propertits, 
.l! B :!!. 

~ .,.,~ 

" ~ ::= 'f:l E $ .e; IZl 

"' j:l.:-o 0 s 1: Ei .!! '"'""' " .g ..... -~ ... -.... 0 ~ =" .!I ~ 

~.c ~ ~Q.c!;l.. :s t2"Uco 0 

""' 
<01 "' 1-- -------- - ---- ---- - -- ----

N lmbt\\ ... 1 S1 Coal S' g• 77 Coal tllinned 1·80 I 11·22 69•20 18•28 ······ 12'90 Brown. Cakes poo:ly, 
toS' a• ina 
distance of 

.. 

5 fee\, 

Do, ... 16 .. 1' ?' 78 ······ 0•60 11•70 61'92 llo '78 ...... ... ... .. Nil, 

Do, ... l Shaly 79 Sample from s·oo 9•62 66·12 21•86 .. .... 12•f9 Brownish· .. Coal l' u• the \own red. 
Coal a' s• land, 

Do, ... 6 Ooa\ 1' 'i' 80 .. .... 0•74 ll•U 6S•3i 2l'78 .. .... 11•06 Light·brown. Cn'ke&JODJly. 

Do, 
" 8-10 

" t'O' 81 ...... 0•70 8"14 78'04 U·06 6'06 13•?2 Brownif!h· 
" red. 

Do, ... 0-9 .. "' o• 82 Sample from 0•80 ll•Sl 67·84 20•02 ...... 18'10 Nil, 
6' 0' lower band, " .. 

Do, ... IS 
" 

,. 0' 88 .. .... 0•96 10"1>2 46'16 4Z•26 n,owu. ...... . ..... .. 
• l'oandl of water euponted per pOUild ot fuel, 
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Loealit7, .:! 
.Stf 
~i I! ---

Ganoe ... 6 

Do, ... 18 

Do. ... 14 

~ebowg&la ... 7 

Do. ... 6 

Do. ... 8 

.Do. ... IS 

(Analyses by R ·R. Simpson done in Geological Survey of India laboratory) 

THE' MKHOG.ILA OOAL·FIELD. 

Pli • • • 
ll a .s • 0 "' . " .;; :5.~ 

~p:;~ !'E • = ... " . 
-= a~ ~~~ 

Seotton of r::I'C' G:l Ren\&rks, 
0 

a '15 .g_ il ·- a 1P 
0 ·= !l ~os 

ooal acam. ~ .-4!. 'o~'O' 5 ~- e..,.~ 

".ss g -::: .e: "' "' " 8.~ ~ 
c ~~"' .a ~ 

Q. 

~~"ij 9~w ·;; ~.E c: -; 
:z: ::;; ~ UCI!I ""' "'· "' "' ----- -- --- ---- -- ------- ---

Coaly• ~0 sample from 1•06 !0•56 61•86 36•.62 ,, .. I 0 o o 

Bbale3' 0" the middle 
Coal 8' 0" band, 

Coaly 
tibale 1' o· 

. 

Coati' 10• 71 ...... 1'02 12•52 76•20 !1•26 . ..... 1S·St 

.. a' o• 72 ...... '!2•84 26•H 62'29 7•98 O·ii2 .. .... 

•• 2' t~• 78 ...... 0•78 19·0~ 74'14 . 18•04 .... 13•31 

! ' 
I 1; g• •• 14 . ..... 1•48 ll•iG 74•20 12•56 . ..... JS•Sl 

I .. s' o• 76 .. .... 2•80 !1•94 7~·60 7•76 ...... 1!•72 

I 
' .. 1' 7" 76 .. .... 3•74 !S•34 76•35 6•56 .... 13'31 

• PotllldB of water evaporated per pound of fuel'. 

Colour of 
ash. 

----
Brown. 

Grey. 

' 
Brownish· 
red, 

. ..... 
Dark-brown. 

Brownish-
red. 

Dark-red. 

Caking 
properties, 

-----
Nil. 

Cakes poorly 

Nil. 

Cakes poorly. 

NiJ, 

' .. 
• • 

00 ... 



a· 
~ 
~ 

LoonUty, :l 

!~ .. 
'8,'1: 
Ail - --

Chlmber ... so 

Kanta.n '" 6 

r-6 Obernnghn 
(Oillokah) 

t;-10 

I o-8 
l'anasar ... 

ts-12 

Do. ... 3-9 

(Analyses by R, ~.Simpson done In Geologloal Sul'\tey or India laboratory), 

THE SANGAR MARG OOAL·FIELD,, 

=~ • H! ~ • 0 
~ ~ .8 ""•"-
~:t.i li., "'~ m e..,..:d. 

t -· -:;h' ~ . Section of co .. ReDlllrks, Hi ~...t~g a-"' ooal seam. I! 0"- .. m.,~ :TH'ii " = ~iUl "' " " :!! "' "' ..:: g,.f:-1 .9 a a "il f!~"" :l ~ .!:' ~~iii '6 -o-~ = ..... 
;>I I>" i>: J.i ~.OQ ---- -· - ~ - -----

Ooal 2' o• 48 .... NO 7•74 26'7! 6i'l2 ...... ...... 
.. 6' g• u Said to have 1•32 

thinned out to 
3•42 97'46 67•80 . ..... . ..... 

two bauds 
18"' aud 6"' 
thiok, 

.. 6' 0" . 45 ...... o·n 6·96 69•60 93•80 o o o I 11.87 

.. ,, g• (6 ...... 1•70 s·so 65•40 33•60 ...... ...... 
.. II' 6' 47 --" 1'12 9·88 9'48 79•62 .... . ..... 
.. II' 6' 48 .. .... 1•06 8•88 16•26 T4•80 ······ . ..... 
.. 6' 0" 19 ...... l-ot 7•88 11'18 69·60 .. .... ...... 

• Poand.a or wate1 en tsted r pepo und offn 

Colour of 
ash. 

·--
Grey, 

.. 

Light· brown, 

Brownish· 
red. 

" 
Dark·brown, 

Grey, 

Caking 
properties, 

--
Nil, 

" 

.. 
.. 

.. 
" 
,, 

.. 

"" 01 



(Anai1SM by R. R. Slmp!on done In aeologloal Survey or India laboralol?). 

THE SANGAR MABG COAL-I'IELD-(colltiNued). 

!! d..;. :! 
.!i .. oi 8. 

Locality. ! Sootlon of · : ·~ ~ Remu'a. 
. ~ tl ooalserun, ~ .... ~ 
.gg .::38:. 
~~ a~ a 
wji ds:;:ij 
Cl "' ----- -----·---

Panr~sar I f 
Coal 8' 0" 

·-~ Sbalo 8' 0" 
6-11 

l Coal II' a• 

Takbrakol Oatcrop 

Paddar , .• 9 

sarodnbar Onl· J 
crop, t. 

Iknl 
It " 6' 

50 

.•• Sample! from 
ooal b•nds. 

61 

58 

5f 0 ••• 

65 

66 

• Ponnd• of water evaporated per poaod of fael, 

--
l•la I 

3•11 

4 .. 
Coloar of 

ash . 

~----------·---

7"90 

N6 78•88 

...... 

• 0 •• 

.. .. ILI~ht-brown. 

...... 

...... 

Brown, 

Redlob~ 
brown. 

Brown, 

• 
.. 

U•!l Dark· 
brown. 

Caking 
properti ... 

---
NU, 

" 

" 

• 
.. 
" 
" 

... ... 



(Analyses by R, B, Simpson done In Oenloglcal Survey ol India Ia 'bora tory). 

THE BANGAR MABG OOAL-FIELD-(cMtin""d), 

=~ :• 
• 

! ~ .8 
oi.~S. " .. " .... 

tl a .... l;la:i ,; ': .. = • .a Section of nemarka, i ... (;!~ Colour of Caking Locality, CO<D a'l:l:; ~a~ coal seam, o ·a 2 aah. properties. .a • ... 0 
~ ~oa ..,8 

u.~ i 8:?51 
'i .,..,~ 

~t ~·ll 

~ 
-& ..... 

~<!'8 .. ;g ..... 
"' ~"': ::il 1>- .. ~ :i.e g -- -- - -· -- ------ -----

Coal 6' 6' 67 ...... 0•68 8•78 85•60 55 '()8 .... --·· Grey. NiJ, 
lknl Out• \ ... crop. .. 6' 6. 68 ······ 0'76 7•70 90•00 61•54 .... ...... Do, " 
Chalr.ka _ 1 Conly 59 Bomple from I•Oa 13•26 52·64 SS·08 I ...... 12-49 Light-brown, Cakes.· 

sbalo 0' 5' coal band, 
Ooall' 6' 

Do, ... " Coaly 
Bhalo 0' 6' 

60 .. 0-72 13'56 68-76 26•96 . ..... U•G9 Brown, 
" 

Ooal 1' s• 

Do, ... 9 Coat I' 10' 61 .. .... o•so 11-89 77•06 6•66 4•!9 16•35 Reddish· .. 
brown, 

llomBOil 
Chakkaand 

~ Brebnl ... ' " a· s• 611 .....• S•50 13•98 79•08 !!46 ...... U·rt Briok-red, 1m. 

Khotl ... ' .. &' o• 69 . ..... 1•7t IS·U &Hi ZNO ...... 11•87 h .. 
• Ponndt of watet onporated per pound o! fOol, 



(Analyses b~ B. B. Simpson done In Geologloal Survey of India laboratory), 

THE SANGAR l!ARG COAL·FIELD-(conclruled), .. 

a eai..; ~~ I I i.~ -. .!l 0. ... ..:!l CIS~ g_ 

1 a .... f .s~~ ~ 
Locality. 

~ " IH~ Colour of Coking 

Beotfon of " 0 • Remnrks. El-" 
.as coal seam. o 'c i 

0 .... 
ash. p:r~perti es. 

~~~ 
,!lal= e ~ e-" a 
·- >"' 

&~~ 

!i ll.s ~ _s·~~ 1 -" 

=...!! ·- ·s -Iii .e- =~~ 

:z;"'"' :>j, ~-act j;; 
c 

f"l " .., ., 

----------- - - ·- -- --------
Ponn.Comp 8-T Cool ond 6' Somple frOm 0•78 11•08 71•28 16•86 .... 13•51 Grey. Cokes bnrd. 

pyrites 0' a• middle bed 
of sectfon. 

' 

Ooall' 8' 

Shnly 
coal l' 6" Nil. 

Ransn ... 10 Coal 4' o• 6G . . .. 2'68 9•92 !l·68 76•72 ...... . ..... .. 
Detween 
Ransa aad 
Kori ... ~ .. I' s• 66 0 ••• 

17'40 20•H 8!•22 28·24 ...... . ..... Browu. " 

Kala mitt! 6 .. ,, o• 67 ..... 0•68 8•22 40·50 50•60 ...... . .... ._ Gre;r. Cokes. 

Do. - 7 .. 1' 11' 68 ...... 1'18 13•26 59•84 25•72. . ..... 12•90 Llgbt·brown. Coke~ poorly. 

·Krool ... 11 " 
4:' a• 69 ...... 0•721 13'62 50•60 35·06· . ..... .. .... Grey, Nil, 

' 
• Pounds of water eva~~ted PJr poun~ ot fubl, 



[ -<1 I<: I UJ I ~ ~ 
... 

i I !t 

1 "' I 0 
~ 

'll 1 Localltl ... ~ 

"' I 8 

* I I 

I I 
.. :.'& 

.. I jl'it 17. a, 16ft. 9 in. seam 

! .. ~ 
... 

I 
I av. of 6 analyses • 

,;. ..:, -'I .. .. "' .. 
I 

.. .. .. .. I :;~ ll'it. 17. a. 16 ft. 9 in. bed I 
~ 

.. I 4th and 5tn ft • ., 
"' ... !'"'"' I ' .;, .. "' ... .. ... .. 

.. ... I 
::;; ... ll'!t 17 ••• 16 ft. 9 ln. .. • 0· 

~ "' "' "' "' t>:l"' 
I 6th snd 7th ft • 

.:, .;, .:, .;, ~ "' .. .. "' . 
.. I =a .. l'!t 17. a. 16 ft. 9 in • ~. .. •• . ,;.. ... ~ 0 o• 8th and 9th ft • . ..:, ~ .. .;, I ~ .. .., 

"' "' 
.. 

... ... ... I ::!!- hit 17. a. 16 ft. 9 in, bed i - "' .... ~ 

I . '" I lOth snd 11th ft, .. ;. '" ... t>:l"" "' 0 ... ... .. .. 

i 
~ 
= 
I 

I :a--: ~l'it 17. a. 16ft. 9 in. bed Is: ... "' 
... I 

! ... "' ~ ~ ... 
I 

.. 12th and 13th ft, t; 
~ "' "' 6 t>:l .. 

"' .. "' .. . d .. 

I ·::;! ... 
.. 

' ... "' .... l'it 17. a. 16 ft, 9 in. bed {!-

i - "' o• ... • 0. 14th snd 16th ft. .;, .; ... .:. lid"' 
"' "' .. ... 
.. ... ... ;.!!";' ll'it 17. •• 16 ft. 9 in. bed 
'!' 0 .. .. ... 16th and 17th ft • . "' 

,; .;, ob !""' 
"' "' "' .. 

f 
::= .. 
I • 

-
I ll'!t 17. a, average sample, ... "' .... ::;j ... 

~ 
.. "' ~ ... . .;.. 
.:, ... .. 0, I !""' 0 .. .. 0 

... ... ... I ::;1'";' 
ll'!t 17, b. average ssmple. ... "' "' "' 

. .. . ~ ... .:. ~ I ;oo 
0 0 

... .. ... I I Pit 16, ' ft. seam, av. of ... ... .. 0 ..; _, ,;.. do I I 7 ft, by ft, analyses. 

"' 0 .. .. 
' 

... ... ... I :<!'":' I Pit 16. .. ... "' ... 7 ft. bed 1st foot •. . .... .... ... .:. ... 
"' .... ... "' 

lid .. 
I 

68 '-'/UlYBfJ][ 'I>U,t:JOJJ ftUlUl~f fo 91J8Ctbp /fJOQ : SSII'!ii!~<Iaili[ 



(Analyses dono In Induslrlal Laboralory, Srlnagar). 

KALAKOT (LOWED li!EASUBES). 

I ~ I ! ! i J 

i 8 ~ - ., 
1l 

~ = " ,g .., .. .. l'J .... ~ "' ;! "' ~ 

] ] ] ] ... ... 
J 

~ ~ i ;tl 
..; i i iii - ~ ~ "' "' 

~ .. ... .. .; .; .. "' ;g • .; .; .; .; ;,; .. .. .. .. .. .. .. .. .. .. .. .. 
~ ~ ill - g; ~ ill ~ f ... it< ... 

1------ --------- --------
Speolfto grantr 1•42 1•40 1•39 1•89 1•44 1•39 1"68 

W. B. W. B. W. B. W. B. W. B. W. B. Bottle. 

---- --- - - - - ~ ---
lllolstute 0•63 0•48 0•44 0•48 o·aQ o·os 0•60 

115•68 

VolatUeo 14•19 12•46 )8•36 18•39 12"12 15-42 14'96 

Fixed carbon 70'20 78•1t 78•68 77•64 70•16 76•10 47'48 69•46 

Aah 14'98 9•00 7•52 8'64 16•56 8•40 36•96 W86 

Sulphnr ...... ...... ...... . ..... I . .... " .... . ..... ...... 

! ..; 
0 

.2 
;!l -£1 .... 
] ] 
i i ... "' .; .; 
.; .. .. .. 
~ ill ---· 

1•47 
Bottle. 

--- -
j 0•67 

14•70 ! 12•97 

67•00 65'90 

18•30 ~0'56 

..-. onooo 

~ 

.a .g'ri 
... 0 

'i:g 
-=a 
•\i ;t::., 
"'~ . " •,S 

•. 0 
"'c .. . .. ~ 
p:; 

·--. 

t 16·8~ 

64•18 

20•0Q 

. ..... 

1 
"" ~ "' 
"' Q 

.0 

..; ... 
"' .; . .. .. 
~ ·--

1•78 
Bottle. 

I 0·40 

14•6Q 

36•70 

48•20 

. ..... 

"' 0 

-~ 



KALAKOT 
(LOWRB 

MJ!.ASUBES), 

] 
~ .. 
C:i 
~i 

(An&lf&es dont In Indnslrlal laboratory, 5rlnagar), 

PLOWER 
MEASURES. 

KALAKOT (Ul'l'EB :MEABUBEB), 

~ ~ _____ , ___ _ 
----

Spoolfio gravity 1~0 1•os 
W. B. 

1'52 \"61 1•49 1•60 1'68 1'72 1•86 
W, B, Bcttle. Bottle. Bottle, Bottle, Bottle, Bottle, 

]•64 

------------ ------------ --·---
MoislUl'e 

1•10 ! 
17'88 

1'14 !•!6 1•10 0•85 ·1'40 1'32 

1'1.11 I 17'7 12'06 11'82 17'01 

Flxcd oorbon 02'40 41'68 

Aab 118•00 19•20 34 •to 86. ~8 

Sulphur ...... S-:17 ...... I 3•83 
I •.o ... 



(Anal,vses done In Induslrlal Laboratoey, Srlnagar). 

KALAKOT (UPPJm MRAsUBBB)-Donti,.flD4. 

.J d !1. i ~ .J Sl i ~ i J 'i g ! ';t 

~ 
.; 

g I 1 'E! g 
ill d J 'til "' ~ - '-' .. ~ ~ .. "' ~ 

~ 
., 

~ ... ... s .. s a s 9 "' s 2 9 " 2 
s .. 9 a 

! :f I! ll " I! a 
ll I! :II !l I 

l:i p p p p p t:i 
p p 

~ <I .,; . .; .; «i Pi ,; .; .; .; 
p p 

·"' d d 

! .; ,.; .; .. .;a 
=~ 

..; o$ 
..; 

oS 

I 
... 

ia a; e ~ ~~ ~ 

~ 
e 

;:!1 = ~ P< ... ;s:; P< p;; 
------ ----- --- ------- --- -- -- -- --
Bpeci6o gra•lt7 1·~o 1"41 1'40 1•40 1•39 1'49 2•50 I 1"48 1•37 

W.B. Bottle.- I Bottle. 

----- -- ------- -- _...;._, ~-------- ---
I 

Moisture 1•811 0'70 l U·26 

11'40 1•50 15•24 2•72 2•5i ]•76 1•66 8'43 6•44 

liS •so 
I I 

VolatUes 24•22 11•5 14'50 27•80 10•48 10'46 18'44 11'72 20•93 26•52 

I ' 

Fixed carbon 4~·00 . 14•90 51•00 20•30 62•iO 50•82 7'86 6•24 21"60 41'40 60'16 63•22 

I 
Ash SN6 62·90 84'68 64•00 21•30 6'()6 78•9l 80•76 68·~0 46•22 10•48 3•82 

Snlphnr .... ...... . ...... ...... .. .... ·····• 0 I I I 10 I I I I I I ...... ...... • ... 4 ... 



"' ... "J -<l 1!:: I "' I !!. So [ !!. ~ 1 'g. 1::-
i a "' I Localities. 

~ 

" I 
.. .. .. ., 
"" g l " I I 4 

I I 
. 

; ~ 
.. 

":> l td~ I Pit 10, U, seam 4th foot. <:' .. ~-
: "' .. 0 C> Fg .. .. C> -
! • .. - I ll'~ I Pit 10, U, seam 5th foot, ~ 

... <! C> g. • :3 I ~~ .. ... ~ .. "' "' ' 
: .. .. .. ! ii'- I Pit 10, U, sea'!' 6th foot, ; .. .. "' ~ . ~ . 

a. .;, 6 6 ,::! - .. .. .. 
! 

~ .. .. I "'~ I Pit 12, U. seam (Ootc;rop) 
"!' .. .. ... ~g. 
~ 0 .; .D i'~ 1 1st foot. .. .. 0 0 I - I I Pit 12, U, seam (Outcrop) ~ 

~ 
~ ~~ 

"!' "' ~ . 
a. I 

, ... 
I 2nd foot, .. "' , ... 

C> "' 0 • .. "' ~ I t:;j~ I Pit 12, U, seam (Ootorop) . 9 "' "' ~.: . ... ~ .;. I i""' Srd foot, .. "' .. I ____,._, 
I td I Pit 12, U, seam (Ootcrop) l .. !(l ~ .. .. ~ .. '!' a: • 

l ... "' o• ... ii'~ I 4th foot. 

"' .. 0 C> I • .. ... .. I IS'- I Pit 12, U, seam (Outcrop) 
"' .. ~ -: "!' a:4 4 8 "' 1 5th foot, ... ~ F,. .. .. 0 0 ' j I Pit 12, U, seam (Outcrop) ~ "' .. ... "' .. '!' ,;: ~ .. ... C> l 5ifoot, · · ... .. ... .. ·"' I .. .. ... l ·I Pit 12, U, seam (17 ft, .. ... ~ .. . .. .,;, .,;, 0 I inside drive) 1st foot, ... .. ~ 0 I ---

I I .. .. ... I Pit 12, U, seam (17 ft, .. ~ "! ... ~ .s .. .. ... ... I inside drive) 2nd foot. .. .. 0 .. co - .. "" ~ I I Pit 12, U, seom (17 ft. "' ~ -: .;.. "' .. .. inside drive) Brd foot, 
"' 0 "' .. 

£6 ·•.•IJJ1f.•D}[ ~~u.raOJr[nwwor fo •1.111odap 1000 : ssmuamw 

I l 

1'1 ... 
~ 
1'1 
0 ,., 
-a 
"' "' .. 
" 1::: 
I: .. 
"' .. 
! 
' ~ 
~ 
~· 

" ~ :--

'> 
" f 
g .. 
;; 
;; ... 
!! 
E: 

I 
g 
~ 
J: 
~ 



"" . il:" 
" .;; ... ... 
c .. 

~ 

~ . .. 
.o 

! ~ 
: ~ ... 

.. -. ~ .. 
.. .. . 8 
.. 
"' . "' 0 

"' ~ "' e; .. 
.. . .; .. .. 

E. 0 .. 
00 

' .. 
' 

. .:, ... 
' ' ; .... 

~ . ., .. 
i "' . ,!. 

"' 

"' . c .. ..,.._ 

-

;;:I ~ <I 
0 a !;;" 

~ f/ s m 

8" 
" I 

I .. ~ ol "' ~ 

~ ,!. ~I .. .. 
-

c:l ~ ~ 

~ .. 
~ <» "' ... 0 "I 

~I ~ 
.;. :;; ·I " • 
"' ~ 

~ .. ... . .;. -"' .. 
-;::--... J 

"' ... ~ ..... 1 
.; .. ~I 0 ~ .. ~ .. I .... "' . 

~ ~~ -· 00 

... .... .,1 
"' •• 
~ ..:. • j $. .. .. 

..! "' -"' 
.. 

a, 6 ~I .... .. 
.. i .... .... 

"' .... 

"" ;J! ill .. 
~I .. .... 

"' "' ~ ~ .. 0 ...I 

I .. - ~I .... "' ..:. ,; .. .... 

.. .... ~I .. ,. - a. .., 
"' .. I 

., I g I 
5 I 0 

il 1 Loooiities, ,;. 
~ 

i 
I 

~ I i'it 12. U, seam (17 rt. in· 
c0 · side dlive)4th foot. 
"' 

I :Pit 12, U, seam (17 ft. in· I aide dlive) 5th foot, 

----
:Pit 12, U, seam 117 rt, in-

elde drive) 5 !"foot, · 

.-: I Pit.l2, o, 1-2 foot, ~ .. 
I 
I I Pit 12, a. (&ver••• sample), ; 

~ 

.;. .. 
I i'it I. L. seam (gee era! 

eample). 

:'l':' I Pit 7. M. or Lower seam 
"' (generol,.mple). · ~"' 

I i'it 8. M, or L, seam (upper ;:;!':' ... 1 sbal, port), "?'oF-

:a'":" I Pit 8, M. or L, seam ., 
(geoeral sample). · ~ .... 

~ .... Pit 8. M, or L seam . "' td- (in dlive) 1st foot. 
• 

~- I Pit 8. M. or L. seam ... 
!"- I (in dlive) 2nd foot, 

::;j .... I Pit 9, M. or L. seam ... 
~"' I (in drive). ht .foot, 

~ 
"'~ "'~ "t< 
1!:: ... .. ~ .. o ..... 
" " ~ 

1!:: 
"'~ l;;o 
c'<' 
co"' 
"'"' i'"" 

~ .. ... .. 
~ 
0 ... 
~ 

0 
:3 ., 
"' 1!:: 

E 
" " ~ 

' 

' 

I 

I 

I 

I 

'> g 

f 
go 
" m 
;;; 
;' 

I 
E s g 
-; .. 
{ 

'~J~'/'''¥' puo DWWVJ' /o fi>a.mfi!.ID.IOU,fJ'l •'1{1]0 B~otf•H f6 



~ ~ 
'g. 
li 

I .. . ~ 

... .. .. 
~ 6 .. 0 

! 
... .. 
~ 
00 

.... ; .. 
"' : 
"' .. 
~ 

• • ,:. 

.. ... ... 
ii "' C> 

i 
... 
~ : .. ... 
.. 
~ ·: ,. 
~ 

"' "' . .:. 
"' .. 

~ . .. 
.,; 
0 

... 
: 0 
: .,; 

"' 
., 
': . ... 
"' 

96 

,. 

! ! "' .:1 1.: "' t< 2. "" g. " 8. " ill- I 
s. I [ = "' 

!l a " 
~ ~ j Locallties. 
8" I " ::L I I 

4 

I I 
.... .. 

I 
Pit 9, L. eeam (in drive) ... ": 0 

.;. -~ 2nd foot • ' .. 
"' .. ... 
.. I .. I Pit 13. a. M. or L. oeam 
00 .. .. 
.;. "' 

. I 0 I (Bhaly coal) 1st foot, 
"' 00 

00 .. - 1"1 . 

"" ~ I I Pit 13, a, M. or L. seam 
1:" .. .. .. 
~ 0 ... . 

"' "' I "' I (abaly coal) 2nd foot, 0 .. 00 "'-.. I ': I Pit IS. a. M. or L. seam 'a ... ... ~ .; I 
0 (sbaly coal) Srd foot, .;, 00 

00 •• 
.........--

I 
} Pit 18. a. M. or L. seam 

1.: 
!'! .. .. 

E .. .... 
.; ~ .. 00 I lshaly coal) ~th foot. ... 
C> "' ... " "' -

I I Pit 13, a. M, or L. seam &l .. .::: .... ';" ... .. .,; (general -sample) (shaly 
~ ~- ,;, I "' j ooul) 1 ft.-4 ft, 
"' "' 
"' .... -1 1

1 

Pit ,p stream-bed S, of Be~. "' ~ "' ,;, ,;, a, I "' 0 0 
--.; 

I .. .. I 
00 .. .. i Upper bed A. Exposure • • .,; .. I "' .. ... 

I I Pit 2 •. U. seam (13ft. inside) 
1.: 

... .. b:J .. t,; .. .. 0 0 • .., 

.:.. .;, .. I 
Ew I l&t foot, 1"1 

0 0 0 !''" ;o. 

s: .... I ~ .. I Pit 2. U. seam (13 ft, 
'a 

.... ~. :g 
.,; ci. .;. ~"' inside) 2nd foot. FQ) .. 
0 "' 0 "' 

b:J.,. 
1.: .. .... ~Pit 2. U. seam (IS ft. E - .. .. ~~ 

"' 0 .,; inside) Srd foot • 
0 0 "' 1'~ d 

.. I "' I Pit 2, U, seam 
! - o-
. .. '1 .. ~ . (13 ft. 

"' .. .:. I 
~ ... 

I inside) 4th foot. 
0 0 0 ~~ 

"•,1Wf{8rJ}[ .. 1/U,IIIOJ,{ fiWWilf fo 8j]JJDtf~p 1000 : SS<It:I!'IU«IJ( 
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-.. 0. 
"' 

"" .&, 
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0 
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H 

E. 
" " ~ .,. 
0 

" 
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c. 
Q 
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.:. c 
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8 
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"' .g -
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"1 
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g:, 
.:, 

"' 
00 ., 
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"" 
co 
"' ..:. 
"' 
co -6 
0 

00 -,;, 
"' 
"" "' 0, 

"' 

~ 
l!i 
Ill 

.... 
"" .. 
Q 

-00 

0 

.... 
"" ..; 
Q 

--..:. 
"" 
-.. 
6 
~ 

.... 
"' "' .... 

::; 
.;. 
c 

0 
_; 
"" 

.. 

.:. 
"' -.. .:. .. 
-"' .:. 
00 

--..:. ---

~ ;;-
a 

.... 

.g 
Q 

.... I 
c. I Q 

.... I ..:. I 0 
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Remarks on the Analyses. 

The foregoing analyses as a whole, and more especially 
those done recently for this report, show 

Class or coal indicated. the class of coal in the area treated .of liB 

coming between a typical bituminous coal and an anthracite. 
It may therefore be called anthracitic or semi-ant~racite. That 
is to say it contains a low percentage of volatile matter and 
high fixed carbon. 

Some of the more obvious conclusions from the analytical 
Moisture :average 2·75 results are the following : -The moisture 

per cent. is almost uniformly rather low. Onl)' 
in two instances does the percentage appear in two figures, 1t 
very seldom reaches as much as 5, and very often is below 1 per 
cent. An average for the 163 analyses, j1;1. which the moisture 
h..s been estimated apart from the volatiles, works out at 2·75 
per cent. This is about double the moisture found in coals of 
the Barakar stage of the Jharia coalfield somewhat higher tlran 
that of the coals of the Raniganj stage of the Jharia coalfield, 
and very much less than the 6 or 7 per cent. which characterises 
the higher seams of the Raniganj stage. The averag-e given 
above of 2·7 5 is rather higher than the great majority of the 
analyses would yield if 14 of these in which the percentages are 
abnormally high (ranging from 8 to 17 per cent.) were thrown 
out. When this is done the revised average is about 2 per cent. 

The volatile matter only exceeds 20 per cent. in about 
Volatile maHer: avente 5 instances, and it only drops below 10 

1s·• per eent. per cent. in 23 instances, the average of 
the whole 157 analyses being 13·4. Thus the volatiles 11re not 
only less than those of any Gondwana coals of Peninsular 
India, but the variation in quantity that appears in the analyses 
is confined within small limits, This relative uniformity in the 
amount of volatiles (excepting in the case of some extref!!ely 
poor samples that are really carbonaceous shales rather than 
co~s) .ap~ to be but little affected by moderate to fairly great 
vanations m the amount of ash present. Probably this may 
be interpreted, on the general assumption commonly made, as 
being due to a steady and fairly uniform loss ·of volatile matter 
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due to pressure and heat developed during the time the orirrina.l 
coal su~tance has remained buried at depth and subjected to 
·orogenetic forces; that loss thus sustained, ·remaining almost 
constant and unaffected by subsequent loss of fixed carbon and 
by contamination with clay in outcrop exposures or by crushing 
and mixing at depth. 

Along with the low percentage of voiatile matter, that of 

F
. d. b the fixed carbon necessarily runs hi.,.h 1xe l!ar on. . . n 

among· the purer qualities of coal. In 
25 analyses, where the ash is generally much below 15 per cent. 
~he fixed carbon is between 70 and 80 per cent. In 10 
mstances where the ash percentages are only 5 and under, the 
fixed carbon rises to 80 per cent. and over, the highest reached 
being in a coal from Mahogala, pit 9, lower seam of Upper 
Measures, having 83·86 per cent. fixed carbon and 1·32 per 
cent. ash. The average of 151 analyses gave 63 per cent. 
fixed carbon. 

These very high fixed carbon-volatile ratios, as found in 
the purer qualities of the Jammu coals, sufficiently bear out the 
classifyino- of these coals as anthracitic or semi-anthracite. When 
the fixel carbon percentage is less than in the above-cited 
instances, it is due to clayey admixture and hence the high ash 
percentage. It is never due to any very great increase in the 
moisture or volatiles present. 

Coals of this anthracitic character are not found in the 
Gondwana fields of Peninsular India, though those of the Bara
kar sta""e of the Jharia coalfield come the nearest to them. The 
latter, however, are considered to be true bituminous coale with 
an average of 65 per cent. fixed carbon. 

The coal of the Darjeeling Hi~~yas appear~! ~ be the 
only one in India havin"" a somewhat similar antbracrtic charac
ter, due presumably to fhe same orogenetic causes there as have 
been assigned to account for that of the Jammu coal. 

When once the general composition of the. coal is kno~, 
the ash percentage deteJ:IIllnes the quahty 

Ash. or grade. This, as already remarked, 
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varies reciprocally with the fixed carbon, and the variation will 
be seen to be very great. The analyses show that, omitting only 
some carbonaceous shales with over 50 per ceilt. ash, we have, 
out of 151 analyses :-. 

72 yielding 15 per cent. or less ash. 
2 2 , 16 to 20 per ceht. ash. 

2 4 " 21 to 30 " " 
18 
15 

" 
" 

31 to 40 
41 to 50 " " 

" 
SPECIFIC GRA VlTY. 

A number of specific gravities (mostly done by bottle but 
Relation of s. G. to ash some with a Walker's balance) were 

percentage. t:1ken of Jammu coals by Assistant Super
intendent Labhu Ram. It was hoped to test and perhaps make 
use of the empirical law ronnecting the specific gravity and the 
ash percentage, recently worked out by L. L. Fermor (Rec. 
Geol. Sury. of India. Vol. LX, pt. 4, pp. 313-357). In my 
bauxite report published lately by this department, a general 
connection of a similar kind had been noted between the specific 
gravity and tbe silica content of the Jammu bauxites and 
bauxitic kaolins, so long as these were not unfavourably influeil.c· 
ed by the persence of iron or titanium in unusual quantities. 
The use of such a method for rapid prospecting of new ·coal 
seams is as obvious (if it can be shown to be reasonably reliable) 
as the similar method advocated by me for bauxite prospecting. 

Fermor's rule is that the ash percentage (a) can he shown 
Fermor's rule to be equal to 100 times the difference 

· between the specific gravity of the specimen 
(g) and that of a pure ash-free coal (k) of the same kind. Thus:-

a= 100 (g·k) 

The near~st approach to an ash-free sample among o~r 
J~mm~ rocks lS the lower bed of C exposure, :Metka coalfield 
With 1ts 0·92 percentage of ash, according to analysis. The 
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specific gravity of this, determined by bottle, was 1·29; and so we 
hav~ a~cepted 1·28 as the standard value fork in the equation, 
(which lS also the value found by Fermor. for his Korea coals). 

Thirty-one specimens tested in this way-that is to say by 
Applloaflon ol Fermor's comparing the actual ash percentage as 

rule to Jam~u coals. found by analysis with that calculated b 
the equation-gave a plus deviation, and 25 gave a minus devil 
tion. The average of 31 pl1Ls deviations came to 4,4 and that of 
the 25 minus deviations came to 6·5. In both cases there were 
a smalle: ~umber of large devi~tions, 18 being. the largest individ
ual deVlatwn on the plus side and 22·8 on the minus side. A 
very large number on the plus side were round about 1. 

The conclusion is that the method has considerable value in 
t~e case of the Jammu coals. It would probably have proved 
sti.ll more valuable and precise for our purposes if we had been 
able to carry the investigation further and make a set of values 
for k, the specific gravity constant, from very careful analyses of 
selected bright coal, ash-free, pieces, selected from all the 
different seams and coalfields. This subject merits the attention 
of future survey parties in these coalfields as a rapid field method 
for estimating the ash approximately, preparatory to detailed 
sampling. 

COKING QUALITIES. 

A good deal of these Jammu coals cakes more or less 

A I I
• strono-ly. From this and from its general 

comp ex quos 100: ex- 0 • • th · d 
perlments made on Indian composition one would expect at It woul 
coals. form coke suitable for metallurgical and 
other purposes. The coal from Kalakot coalfield, pit 16, Ber
Goa area has been stated to coke strongly by C. S. Fox (Presi
dential Address Geology Section, 16th Indian Science Congress 
Madras 1929 :'Geological Aspects of the :Formation of Coal" 
p. 6). R. R. Simpson stated (p. 38 of his me~oir) ,''the coal from 
the drives on the Ladda slope cokes strongly I~ ~ubJect~ to gr~t 
heat elsewhere the coal only occasionally exhibits co~ qualit
~es": Since Simpson wrote his memoir ~he ~hole q~estion of the 
coking of Indian coals has been studied m detail and many 
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experiments have been made for the production of hard and soft· 
coke for metallurgical purposes and for smokeless household fuel 
respectively. The hard coke for metallurgical purposes has been 
found to be laro-ely a matter of finding the right mixtures or 
blends of differen~ kinds of coal in varying proportion. (~ee C. S. 
Fox "Note on Coking·Tests on the Gondwana Coals", Rec. (;tol. 
Sum; of India, Vol. LXI, pt. 3, ~92!1, also Balaram Sen .on 
"Coking Coal, its Natm:e andSy~thes1s" Qu~rt. /ourn. Geolo9zcal 
MiniM and Metallu1·gtcal Socwty of lnd1a, 'Vol. I, March and 
June 1928). · 

It is clear froin the complexity of the subject as indicated in 
Systematic experiments the publications referred to above, that 

on Jammu coals advocated. nothing short of . extensive experiments 
carried out of set purpose will be able to show to what extent the 
Jammu coals can be made to form coke of any particular 
quality. Some of them we already know do coke strongly of 
themselves ; but there are probably many more that by judicious 
selection and blending could be brought to the coke-pi·oducing 
condition. It is work that will have to be undertaken sooner or 
later in the interests of any metallurgical industries that may he 
started in the State. 

BURNING TESTS. 

Burning tests made on the coal from the coalfields described 
I .. 11 .. .1 in this report have not as yet been carried n re-gra os. b 

.. . . out, except sue as could be done roughly 
m ordmary fire-grates. These latter showed the coal to burn with 
very little flame for most varieties and the evolution of apparently 
much heat so long as a proper draught was maintained. The coal 
showed great lasting qualities, which is what one would eX}Ject 
from coal with such very high carbon content. The great difficul
ty was preventing the soft varieties from crumbling and dropping 
through the bars. The hard varieties, such as those from the 
Lower Measures, Kalakot field, gave no trouhle whatever in 
this respect. 

A~ extraord!nary feature was t~~ clear and vigorou's bot fire 
made .w1th hard pieces of the anthracitic shale from pits 7, s and 
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13. a. in spi~e of its 30 per cent. ash .. The reason for this may be 
co~nected w1th the free draught perm1tted between the hard pieces, 
wh~eh never changed shape throughout the combustion to the very 
end. · 

Coal from pit 16, Ber-Goa, Kalrtkot field, was successfully 

I h d ! 
used in a portable haud-forge for smithy 

n an -orge. k d h full ed wor , an was c eer y accept by the 
local blacksmith in camp instead of charcoal for sharpening 
tools, etc. 

Tests on coal from the new drives made this year (1929) 
Locomotive and other in the vicinity of pit 17, Kalakot coalfield 

steem-englne tests. Lower Measures, are being arranged to be 
carried out on the railway and in the steam-engine of the Jammu 
Waterworks. Their result will be awaited with much interest, as 
a further practical trial for the hard coal of the 17 ft. bed at Ber
Goa, in extension of the trials made in 1903 and described 
by Simpson. 

Those 1903 trials were from coal from the eastern areas 
Tests in 1903 o! eastern ( Ladda slope, Lain, etc.) and were partly 

area coals. successful, the great difficulty being the 
crumbling and dropping through the bars of the soft coal and the 
briquettes as then turned out in this country. The results of these 
trials are quoted below in tabular form :-



Summary of comparative burning tests at Jammu Waterworks, 
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Delalls ol locomotive trials with Ladda, Dandot and Bengal coal on the Ii'orth-Weslem Railwa;r. 
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" ~l o .. ..... 
~ 

.. .. .. f; 
.,. 

"'"' .. .. .. g 
""' "' .. ... .. g~ g .. ;:;:; ~ I> 

~- "" 114 -
8th to 13th July, Lahore 

lll03. Muaa. 
andLala 4931 22•5 353 Ladda coal 04 per cent. 

Pitch in briquettee 6 
o·u 6•53 No clinker. 

per cent. 

llrd to lith aud ?th Lnla Musa and 628 26 259 Do. .. o·15 6•52 
September 1903, Kundian. 

14th to 19th July, Labore and Lala 4931 21•5 336 Ladda ooal 96 per cent. 0•16 5•11 Briquette• extremely 
lll03. Moaa.. Meal .. 3 .. fragile. .AftE>r rain & 

Lime - 1 .. stack of 10- tona ,. .. 
in briquettes. reduced to pulp. Clinker· 

' 
ed aligbtly. 

%nd to 17th Jul;r, Do. - 4931 23 300 Laddacoal •• 97 per 0·17 5·06 In transit from fncton· at 1903. cent, Haranpur to Lala ~Jnaa 
Lime - 3 per I (51 miles) 26 per Ct>nt. of 

oent. the briquettes ornm bl~d to 
in briquettes. I dust. !Juring trial 10 per 

cent. of specially-selected 

I briqaettf.s crumbll'd to 
piece~~. CJinkeied badly. 

I 
.... 
0 ... 



Delalb of locomollve trials with Ladda, Dando! and Bengal coal on the North-Western RaDway.-{•ofttinv•d). 

h I "' " " 
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23rd Jauuacy,l904 La.la Musa. and 45 19 230 Laddacoal .. 92 per I O·H4 3•45 Coal and clinker obstruct-
Afo.k·arwa.l. cent. od fire bars. Average 

Pitch .. 8 per steam pressure only 80 
eent. pounds per square inch. 

in briquettes. T\fo hours' time were lost 
on run. Briquette, ex-

' 
tremely soU and much 
worl\e iha.n those with 6 
Ker cent. only of pitch. 

2'(ler cent. crumbled to 
dust during transit from 
factocy. 

20th to 28th July, Lahore and Lala 493l 21·5 339 Dandot coal.. 92 pcr 0•18 4•5'7 Trials made in wet and 
1903. Musa. oent. windy weather. Clinlcor-

Pitch .. 8 per ed badly. 
cent. 

in briquettee. 

4th March, 1902 to Lahore, Phillour 9,04Ql 24'4 306 Ooal from 15 Bengal 0•136 6•011 

I 27th June 1903. · and Lala Musa. collieries. 
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:}fr.-Simpson remarks on the locomotive trials:-
. •' I .. 

. . · "As_ far. as -actual· fuel, consumption iS concerned, Ladda 
·: coal, except tn t~st No. 5 ~n 23rd JanuarY: showed up e:tceedingly 

., _ :well.. In every test, except; the one !ust mentioned, it .. was 
· -supeno:>r to _Dandot coal, and tn one test •t was actually_ consideJ: 

- · ably :.superJa_r. t.o _B~ng~l. qoal. Great. trouble .. was, however, 
expertenc~d- 'P: 1>urmng ,t~e co~l properly owing to tho fragilit:)r 
of the brtqu~ttes, and th1s became so accentuated iii the final 
test, whe)l b_r\q\lett.~smnd~. '\Vith 8instead_ of 6 _Per cent. of pitch 
were ~sed, tliat the expenment had to: be aband.oned before 

. one-thtrd of the contemplated run had been complet-ed." 

.. -' .. )her~ sliocild be ho diffic}ilty now•a:days in making briquet-
t~ ~ha:t wiJlstand all the, reqUired tests. · · · . .. . . . . . 

~-. AI! weady re~ked, ~o te5ts wer~ a,ble to be Carried out in·. 
, .. : . -. the Inrrustrial Laboratory Sriniw>t,; 1 · w· 1'th· 

Sfmpson's results quoted. " · -.. · • -- · , · - · - · ' .. .-o-~- ... 

·· ·. • EVAPORATIVE FA.CTQR. ·· 

,, . . _ .. _ .. the bomb .calorliDeter; but a number of· 
~gq.res are given. in Sh11pson's a1:1a,ly?~s (s~ pp. 82,88) -of the 
evaporative factor(po_ul}ds pf, w~tt.er ~v(lpor<tted_per pcmnd of fuel),· 
On!ythe better qpality. coals ,wer~ sp t~te<l, but the·: figUreS are' 
sufficiently siguif]~n(. Th~ av~r;ige _of these, tor the .36 samples· 
8~, .tested, is .1~·27,. which, is not far below. 12·!9 the' average
e'?'aporative factor for eight pf, t~e. principaUea1I!s ~f the Jbaria' 
~oalfie_ld (SEle "Coalfields of Indian, }fern. fi~ol.. 'Surv: of 'India;' 
v;!>L XLI,_ 19.~3, p .. ~.5) ... Some par:ti,cular ·_· t:xatnpl~ ,,of the: 
J ammll- coals glYep, suci,J. !!<! th~ 5 Mabogala, poals, one ~rom each 
of the places Chakar, KOlakot, Nadia No. 2, Ponra camp and-
}lim,bal,.,have _9,n eyapo~ti:V!lJactor of over 13, o~e .~ from 
Chakar and. Ikui of over 14, whilst orui f~o~.' Jhaltutuhui ( Kalakot 
fi~hl).reaches Wi~~an~ ano~4,erfr<)I[iChakar Iil·35 .... ·· . · ,. 

-:- - . - ' 'GR~l'HITE. . . · r 
. . ' . • ~-' . : _; :: ' '•: 1 • , . . ' ! . . ' ' . -• ' ,-I 

Graphite as has already been noted, is present ~o the ,extent, 
,Mannlactured ~pblte: of about 12 per cent. in the coal of Dhansal. 

carbon electrodes. . - , , Jt is , highly probable ,that much of the 
Metka and Kalakot crushed coal is also graphitic. At all events 
the last :two have some graphitic qualities and make up into' a 

" _. 1 See f,,ot. not• on page Si. 
·o L ,. 
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good black oil-paint and drawinl! ink (Indian· ink). It seems 
certain that a good deal of the very rich varieties could be readily 
converted into manufactured grapbit~ ; and that, if and when the 
bauxite deposits of the neighbourhood are used for making 
aluminium at the Dhian Garb hydro-electric site on the Chenab 
River these very rich varieties might very well be experimented 
with in an attempt to manufacture carbon electrodes. 

QUANTITY OF AVAILABLE COAL. 

The remarks in the immediately preceding sections of this 
Comparisons with other report have shown the quality of the coal 

eoalftelds. beyo.nd doubt to be high, or in some cases 
to be above the average for Indian coals, from the point of view of 
steam-raising and probably for metallurgical and other purposes. 
We must now consider briefly the subject of the quantity 
available in a way more general and summarised than so far has 
been attempted in the descriptive sections of this report. In 
doing so certain comparisons must be made. Comparisons with 
the coalfields of Bengal and Behar and Orissa are not of course 
favourable to our Jam mil fields'. Our two, three, or even in 
some ,cases more seams, and the total thickness of the coal 
measures, reaching 200 feet or so, make a poor showing compared 
with the 14 or more worked seams in the Raniganj coalfield and 
the 18 in the Barakar stage of the Jharia coalfield-these 
nu~erous seams, and other subsidiary ones, extending through 
a th1ckness of many thousands of feet of coal measure strata. 

Fortunately, however, for us these latter extensive deposits 
Gondwana coal 700 mHes of coal, as well as others belonging to the 

away. Gondwana fields of Peninsular India, 
~elding their twenty .million tons a year, are situated far 
d1stant from Jammu, the nearest of them being 700' miles away 
as the crow flies. 

It is more to the. purpose to compare our availHble coal 
PunJab and Balucblstan. Wlth thHt of more neighbouring areas, 

such as the few thin seams of Baluchistan 
and the Punjab with their outturn of about a hundred thousand 
tons a year. Of these the most successful in a small way have 
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been the Khost coalfield where two seams of 26 and 27 inches 
are known, and the Dandot and the connected fields of the 
Punjab with their single seam of from 18 to 39 inches. 

In marshalling our Jammu resources for this comparison, 
Thickness of seams. I must refer back to the descriptions of 

the separate fields. In the Kalakot area 
we have a Lower Coal Measure seam or seams which are locally 
17 feet and 6 feet thick ; but as to their extension beyond a 
circumscribed area we have at present but little information. We 
have a fairly continuous 4 ft. upper bed of the Upper Measures 
and mi.ddle or ?J-iddle and lower seams, of 2 to 2~ feet. Very 
recent mformat10n received from the field party at work there 
~bows the 17 ft. bed increasing in places to 21 feet and in the 
Jigini area the upper beds of the Upper Measures similarly 
increasing locally to 24 feet in thickness. In the Metka coalfield 
I have estimated that the three coal seams average 5 feet in 
thickness. In the Mahogala coalfield the three or more seams 
total 12 feet in thickness. In the Chakar area a preliminary 
investigation has shown two or three beds totalling about 5 feet, 
and similar incomplete investigations at Chinkah show still 
thicker beds at least locally. In the Dhansal-Sawalkot ~ea a 4 ft. 
bed of graphitic coal has been established over a portion of the 
field and a H ft. thickness for the upper bed. 

" 

Thickness Problems. 

The following points may be noticed with regard to the 
thickness aspect of our coal resources:-

(1) 

(2) 

(3) 

The minimum thickness that it will pay to work 
depends on local circumstances. One f<J?t. was ~e 
minimum adopted by the ~~yal ComDllss10ners lD 

their 1905 report on the BntiSh coalfields. 

In the South Wales coalfield, the seams are 1 to 12 
feet thick, the average being 2! to 3 feet. 

On account of inexperience in this country a~d 
roof difficulties with soft and crushed coals, It will 
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· · b~ safe to take 2! feet as the limiting thicknessl 
· for workability at least for' the present,· A 4 oo: 
· '6ft. seem;is a; very useful thicl;ness; and regarded 

as a type of what a really good coal seam should be. 
·.···. -·~ 

(4)' Whilst fi thickness of 2 feet is common in the coal~ 
. fields described in this report for the middle. or 
''lower bed of the U ppet Measures, the coal of wh1c~ 
· is ·often fairly firm ; the remaining seams of the. 
-Upper Measures, containing a frequently .rich bub 
soft and crushed coal; have variable th1cknesse8 
raligirig from 4 feet to 0 or even to J 0 or 20 feet 
locally. The evidence furnished by the long drives 
made iri. the Ladda field and described by Simpson;: 
iis well as tlie evidence T•f seams in -the· Kalakot, 
and· Metka fields show clearly that these soft coat 
seai:IIs, starting perhaps with a thickness of about. 
4 ·feet'· everywhere normally swell out in places to· 
the hicr0 her firrures o-iven abuve and thin away to 2: 

·feet m: unde;'in other places. This must be rega_rd· 
ed as a perfectly natural effect of the severe foldmg 
which the rocks have suffered• The · s-oft, rich coal 
·of 'these seams, once its coherence bad· given wayr 
so that it bad become a ·powder or paste, was 
obviously in the best condition for being thrown 
into waves consisting o£ swellEd out portions where 
the_ downwat·d pressure was least and thinned out 
portions where the downward pressure was greatest: 
the coal.in fact. became "rucked up" into thickenedl 

. bulges hke a p1llow under unequal pressure. 

• 'Su:ch :rhythmic variations in thickness are not found in 
·areas like those of the Gondwana coals of Peninsu· 
:Jar India, where the folds into which: the strata are 
thrown .are o~ a gentler kind. They are not 
~ecessar1ly a disadvantage for ·working purposes, 

- · smce the thickeninrr sometimes converts parts of a 
thin bed into a wo~kable seam. 

: ~ ' ' . ; ' ·, . 

-'Froiifi:i.ll 'the above comparative remarks we can rest ~ssured 
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that the coal seams in these .Tammu fields that have been the 
more carefully explored are of average thickness as a rule well 
above the limit of workability, :1nd very inuch better in this 
respect than the thin seams of Dandot and Khost. Occasionally 
th~ thickness is equal to that of such celebrated seams as the 
D1shargarh seam (18 feet) and the Sa.nctoria seam (10 feet) of 
the Ra.niganj coalfield. 

Quantit~ Problems. 

When we "come to consider the problems connected with 
'Dtmeulti s the amount of coal available in these areas 

. e . certain difficulties must be explained. rd 
the first place, as already stated iu the section dealing with the 
general geology of the area, the Jammu coalfields are not coal 
basins except to a. limited extent in the case of the Lower 
Measures. The coal is" exposed along the crests of a. set c,f 
elliptical anticlinal domes, and hence the seams dip continuously 
away from the outcrops to unknown depths. In the second 
place we have to make allowance for the thickening and thinning 
of the seams due to squeezing" of the soft crushed coal into 
local bulges. 

Certain minimum totals for each of the fields have already 
been estimated in the "conclusions., ap

Reli•bility of conclusions. pended to each section of the descriptive 
part. Those arnved at for the fully eurveyed fields are more 
reliable than those made for the long stretches of outcrop 
betweell the Chakar outcrops and the Chenab River. At the same 
time they are more limited as to area. and they do not include 
those parts that have not yet been finished surveying and. those 
parts which, without the least shadow of doubt, underl!e . the 
interveninO" areas between the coalfields. They are also hm1ted 
to the naftow width of ! mile or .less out from the outcrop, 
such that the depth worked would not exceed 1,000 feet. 

Tabulating these here we have :-

Kalakot ... r.•• •••• ••••••••• ••••••••• •• • •• • 

M.etka ................... ··········•••••••• 

Tons. 
9,000,000 
5,000,000 
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Mahogala ........... _ ........................... . 
Chakar ..................................... . 
Other areas W. of the Chenab River .. 
Dhansal-Sawalkot ...................... .. 

Tons. 
4,000,000 
9,000,000 
6,000,000 
9,000,000 

----
Total .. . 42,000,000 

With re,crard to this estimate it should be remembered that 
a wide margin of safety has been allowed 

Wide margin °1 safety. . for loss and thinnings away, and also that 
the intervening areas between the three surveyed fields .and the 
unfinished parts have not been included in the calculations. 
But, most of all, the limit of 1,000 feet depth has affected the 
.calculations. This short limiting depth has been adopted because 
of the difficulties inherent in carrying on deep -'IIlining in a 
country new .to the work and which will be for-long perha_ps 
without experience and material means for. worki!Jg to _great 
-depths. 

But depths of 4,000 and 5,000 feet have for long been the 
De th limit recognised limits in England and Europe. 

P •· Hence it will be seen that if we only double 
.. the depth and make it 2,000, we shall still be far from the 

European limit and the yield would be twice the above or even 
more, since additional ar:eas prop?rtionately would be included. 
Thus 100,000,000 tons IS not an Impossible amount .to look for· 
ward to when the mines are worked properly !,>y ~p-to-date 
methods. 

Another consideration that may seriously .affect the amount 
Bew discoveries. of coal is this : new seains . or new and 

• . greater thicknesses may be found by further 
mtens1ve survey and exploration by deep boring. .For 'instance 
the_ Lower Measure may be found in other detached basins 
bes1~es those at ~er-Goa and Sair ; whilst over the large areas, 
outside those which_have been already mapped ·in detail, more 
sea~s, at present hidden from view, may well come to light 
dunng the further p~:_ogress of the survey. 
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At least results of this kind have so far invariably attend d 
the efforts of the Mineral Survey. e 

AUCESSIBILlTY OF THE UOALFlEL DS: 
COMMUNICATION LINES. 

At present there are no r~il or ro~ communications beyond 
No graded roadS or rail- Jammu 1n the direction of these coalfields 

ways beyo!W Jammu, and only a canal and unmetalled road part 
of the way as far as Akhnur on the Chenab Uiver. The survey 
work done on the coalfields so far, and all the proposed work for 
the fut~re that may be done !owards ·proving the coal, are 
necessarily based on the assumption that proper communications 
will be established, something on the lines shown in the outline 
map (Pl. 7 ), before any of the coal can be raised at a 
profit. I have briefly referred to this matter in discussing com
munications for the Kalakot field, and the same has been tacitly 
assumed in the bauxite report. 

In setting about the work: of communications it will be 
Rlasl tbe best railway much better to go straight to the heart of 

eentre. things by building a rail way to Riasi, than 
to accept any temporary and cheap palliative, such as a short rail 
connection from Jangal Gali viti Tikhri to Jammu Tawi. The 
latter would mean only a short run, it is true, but at the same 
time would only open up the southern portion of the Ladda 
coalfield and nothing more. The intervening ridge of Sulrhwa! 
Gali to the north is an ab.,olute barrier to any further extension 
in that direction. Thus the rest of Simpson's .A.nji valley 
portion of the Ladda coalfield would in any case have to find 
an outlet for its coal through the mountains viii the narrow 
gorge of the Anji river, Riasi and the Chenab valley. 

Simpson only considered the transport question as affecting 
A centre also lor other the carriage of coal to N. W. Railway. 

metal Industries. ~he larger view, that the c?Bl of t~e 
Jammu fields will certainly be wanted for the baux1te depostts 
of Chakar, Sangarroarg, Salal, etc., and . probably for . other 
metalliferous minerals such as the hematite of 1\ handli, the 
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zincblende of Darabi and the copper ore of Gainta (all of which 
were unknown in Simpson's day), is an additional argument for 
making Riasi the great rail centre, from which branch lines or 
tramways or oth~r secondary mea_ns of . communica~o~ will 
diverrre to the vanous centres of nnneral mterest. Riasi, as a 
railw~y centre, would also be conveniently situated for the 
proposed hydro-electric station ?~ _Dhian Garb! which is .an 
integral part of the scheme for utlhzmg_the ba.mat~ fo~ makmg 
aluminium, as well as probably a paymg thmg m Itself for 
power generation and transmission. 

The opening up of the Chenab valley and also of the 
Less Inaccessible than any beautiful dun-like country west of Riasi 

other mineral centre. in this way may seem a costly undertaking. 
However, this question of cost is after all a relative one. If we 
consider the remaining areas of His Highness' dominions, which 
stretch away through a great complex of mountain systems, '!fe 
shall be forced to admit that Riasi (as a centre for coal, bauXIte, 
iron, zinc, copper, lead, as well as for the minor minerals like 
refractory clays, china clays, steatite and barytes) is the best 
situated of any other mineralized area in I\ashmir for com· 
munication with the plains of India and the outside world 
markets. If then the Riasi railway project is too big to finance 
now, we must a fortiori rule out the development ·of all other 
less accessible mineral products in the State, with the excep:ion 
perhaps of those worked for purely local purposes and preciOUS 
stones and metals, which latter of course are in a class by them· 
selves and may be considered to some extent as independent 
of graded roads and railways-at least we must rule them out 
~til air transport has. defini~ely superseded hill railways, whi~ 
It may do s_ome day, smce air routes n'eed no 'permanent way 
nor expensive (and vulnerable, in time of war) bridges, any more 
than ocean routes do • 

. · In fairly ~y ~ount~ !130 or 40 miles of railway connect
In_g J~mu-Ta~. w1th R1as1 ought not to discourage the seriously 
IIUnded mdustrialist. 

--
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Plate 1 

GORGE IN GREAT LIMESTONE, KALAKOT. 



MINERAL SURVEY OF KASHMIR. 
Plate 2 

UPPER COAL l\IEASURES OVERLYING BRECCIA, SAIH. 
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Plate 3 

UPPER COAL 1\IEASURES, SAIR. 
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Plate 4 

PIT 17 a, AND COVER-ROCK, BER-GOA. 
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Plate 5 

COAL FACE PIT 17 b, BER-GOA. 
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Plate 6 

COVER~ROCK AND PIT 17 b, BER-GOA. 


