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OF

THE GEOLOGICAL SURVEY" OF INDIA.

THE SOUTHERN Cou.:ntnns OF THE KLWAH GONBWANA BasIN: Uairia,
K6rir, J6uiLLA, Sonierlr, K6rista, KQkiaanm, JmmmiLy, Yy
Tueopore W. H. Hueues, A.R.S.M. ¥.G.8., Geological Survey*
of India.

CIAPTER I.
GENERAL REMARKS.
SECTION I*—INTRODUCTION,

In different numbers of the Records of our Survey, I have alrcady
) partially sketched the geology of portions of the
|kgt:1:’elcloi¥1ylh£:r‘;ﬁ:geloy- countryy fhat it has nfw'fa?l}:m toll’nv task to de-
logical Survey. seribe in full ; but as they were merely preliminary
notices I would wish it to be understood that the views expressed*in
them were based upon cOntemporaneously progressive knowledge, and
were therefore open to modifications as maturer and fuller observations
Principal object, the 'ereeaccumulated. My chief aim has beensto
coal deposita. give prominence t® the coal deposits wbieh were
met with, and I think I may point with some satxs'factlon to the result
of the joint labours of my colleague Léla Hl.m L4l and myselt in connee-
tion with the investigations of the coal-measutes in the nexghbourhood of

Discover{ of fossils by Umaria. The fortunate discovery, on his part of

Léla Hira LéL fosdils which definitely confirmed mty conviction as
to the true geological hotizon of the coal encomaged the hope that if
(187 )

Momoirs of the Geological Shrvey of India, Vol XXI, Part 3.



2 UUGHES ¢ SOUTHERN COAL-FIELDS OF REWAH GONDWANA BASIN,

sanction could be obtaiped for practically testingdhe area by borings, the
previous conceptions as to theepoverty and worthlessness of the coal
might pos<illy have to be modified.

8o long as¥he Umaria goal-was supposed to be of upper-Géndwéna
age, and that was the opinign entertained of it up to the time of our
examination,! it would bave been ranning counfer toe8ur éxperience to
have recommended a special scheme of exploration ; but so soon as the coal
was shown to be of Damgida age, there was sufficlont presumptive evidence
fo warrant an appeal for assistance to determine its positive value,

An agreeable ‘surprise awaited me in (h€ responsive readiness with

Captoin Barr, vendy whh.:ﬁ Cyptain Barr, the Political Agent of Baghél-
tesponse to suggestions, .Ehand and Superintendent®of Rewah, met my sug-
wéstions, and having arranged that I showrld superintend and direct
operatious, he furnished all the necessary sinews of war.

The expenditure up to the present amounts to something over

Amount expended one 131,000, of ewhich R.:?'?),Ot)b have been absorbed
esploruions W3L000. 1,y galaries and labour in nearly equal portions.?

Of thoee associated with me during the exploration, Mr. T. G.
* Stewart has the credit of having put down the
o Mr. T. G. Stewart,

first series of borings, by which preliminary know-
[

3 The statement in the teat isnot complete; the history is as follows: This ground
was fint eawsgined geologically by the late Mr. J. G. Medlicott, at a time when we knew
very little indeed regarding the groups of the Géndwéna rock-system. On the map then
pulished (1854), Umarin (Oniria) is on the lower Damddy, i.e., the true conl-weasure rocks
(Merhoirs, II, part 2, p.171); but so also were placed the undoubted top Géndwina beds
(Jubmlpir) on the Milidnndi. In 1868-69 1 made  traverse of all these rocks between
izdriléigh and Jabalpiir and theu detected the Tdlehirs along the gneissic promontory
north of Umnrin,  In 187172 Mr. Hacket undertook the detniled survey of that ground
wiffl the new large-seale maps, His work was so manifegtly incomplete and faulty, all th
rocks from the Mabdnndi to Pdli on thedGhills being coloured as Jabalpir, tbat it was con-
demmed as fschss.  Thus, the nge of the Umaria coal was very much an open question
when Mr. Hughos took np the work which he hns completed in so thorough a manner.
1t 18 very govd of Mr. lﬁlngheﬂ to distribute to others the professional credit that is vir-
tually all his own ; to find forsils,Ren one is told to look for them, is a very small contri-

% bution towards the final resflit.—H. B. M.

3 Exttact: Finaneial report, Rewnh Coal Explorations, from 1st January 1882 to 30th

June 1834— °

Salfies . . . . . . % R138013 9
Labowr . . . . . 12670 1 6

(188 )



' INTRODUCTION. 8

ledge: of the Umaria ynd J6hilla fields was gained. The more import-

Mr.T. Forster, M.E, a0t duties of Mining Engineer were discharged by
and Mining Assistants. — \fy Thomas Forster, M.E., whose name came into
prominence in connection with the extinctipn of the dMSastrous fire of
1882 in the Warora Colliery. The Assistant Mining Engineers, MM,
Hallett and *Mupsch, ddrigg their connection with the coal explorations,
performed their duty efficiently and willingly, “The latter had special
charge of the%qrings'in"the Kérdr coal-field, and recorded his observa-
tions witl' minute precision. I am sorry to say that while residing at
Jabalpér, after the close of the season, he died from weakness of heart,
and we have thus lost an intelligent and eonsbleutlous Vorker.

I have to acknowledge my obllgatlou to Calptain Barr for his unweary-

Captain Barr, ncknow- ing gromptitude in sweepind Away difficultics as tltey
ledgment of assistance.  groge, some having tHeir origin in the irritation of®
the native chiefs who deemed their rights invaded, and of petty officials
whose dignity was compromised by the,presence of forewnerl, and others
having their source in th8 unforeseen contmgencles of a novcl under-
taking. In securing and moulding labour we should have been petfect]y
helpless without Captain Barr’s 8id, and the end of our researches would
have been in the far future, instead of having its termination in the season
1883-84. Ttis no detraction fnom the service rendered to us, that we were
working in the interest of the Rewah State ; the professmnal reputations
of all were at stake, and they would bave been senously impaired if
apathy on the part of the Political Agent had prolonged the term of
our probation.

I would enter a warning concerning village sitet, In many instances
*{he present hamlets are atgome distance from the positions indicated» on
the maps., This ¥ due to the mig'ratorx and shift-
ing habits of the Génd and Baigé tribes, who, from
one cause or another, rarely remain statlonary for more than'six or seven
years. Over and over again have I been tile vietim of tmsplaced confis
dence ir? the accuracy of my Atlas-sheets, and it was nof until expenence
had enlightened me, that' found out on whose shoulders*he blame of my

’ (139 )

Village sites, shifting.



4 HUGHES : SOUTHERN COAL-FIELDS OF RE(WAH G6NDWANA BASIN,

troubles should properly be placed. The maps a now fifteen to twenty
years old, and considerable changes have taken place since they were
completed. .
The task 0% writing thig memoir has been committed to my care, but
the observations embodied in it are the result of the joint labcurs of my
colleague Léla Hira Lél and myself. At the, ofitset of the survey, he
was entrusted with the examination of the Metamorphie, Télchir, Laméta,
and Trappean boundaries, but during the last tig'seasops he was appor-
tioned a share of the more arduous and more
important task of prespecting for coal and tracing
the limits of thet Bardkay <group in the Koréa and Jhilmili States.
Without the aid that.he‘ungfudgin’g]y gave, it would have been most
difficult in face of the'tsany interruptions that I réceived to my more

«legitimate work, to have completed in o short a time the survey of the
large area which engaged our attention.

Authorship of memoir.

R SECTION II—PHYSICAL DESCRIPTION.

The ares described in this memoig forms a portion of the great
central*basin of Géndwéna rocks occupying a large part of the country
dwined by the Sén and some of its southern leading tributaries and
principally comprised within the limits of the Rewah State.

In touching upon the various physfcal and geological features, I
have been g;ided in selecting a starting-point by the circumstance that

Dhyoription proceeds the Western end of the basin is nearer to the
from west to east. station of the East ISdian Railway, whence our
annual departare for 8ur season’s work took place. It would have been
8s easy, so far as describing them was concerged, to have commenced in*
the east, but this would have bea an inversion of the order in which
the survey was actuallI carried through.

The range of our observa‘tions extended proximately for a distance
of 160 miles from Long. 80° 45' E. to Long, 82° 55’ E., and I have
* been able to add the link required to conmect the
( investigations of MM. Macket and Mallef in the

140 ) -

Area surveyed,

(3



PHYSICAL (DESCRIPTION. 5
.

Jabalpdr district, withMthose of M M. Ball and Griesbach in the Gurjét
States of Chitia Négpir.

The limits to the west and eagt are the two tributaries of the Sén, the
Mihénadi? and the Rér; the boundary to &he morth if"the boundary
of the supra-Baraka.r roeks, and the extensign southwards is demarcated
by a varying fhuge of setratigraphical deposits. As thus deﬁned' the
different rock formatlons occupy an area of nearly 8,200 squnre miles,
of which abonﬁ 870 are included in the zemindarigs of Koréa and Jhilmili.

The lendmg title that has already been applied to denote this area,
namély, , the Rewah Géndwéna basmm the most
comprehensiye athonvemenb one that has been
proposed, and I would®certainly retain it in greference to amplifying
for the mere purpose of including the temtory which is beyond the fistal
limits of the Rewah State. Mr. Ball gave the separate name of Jhilmili '
coal-field to the coal bearing rocks of the Jhilmili estafe, and Léla
Hira Lél proposed the'deslgnation of Koréagarh for a small outlier in
Koréa; but as these are Integrant portions of the Géndwéna, basin,
they have been subordinated to, the weightier claim of Rewahy as a
representative title, and in this way share the lot of the Umaria, "Kérér,
Sohdgpir and other coal centres. . .

The physical aspect of the country is very
varied, but its most prominent] charcteristic is

Name of area,

Physical aspect.

its hilliness.

The chief highlands are, those to the morth, marked by the" faptous
hill fortress of Bﬁndégarfx and the numerous detached peaks and lesser
ranges belonging to the same system, extending far to the east
‘and west beyond our arem; the uplands of Koréa, the watersheds of
“the J6hilla, Sén, and Hestho rivers,®and the great platean of the
Deccan (Dakhan) trap to the south, There is a gr@dual rise from wes
to east, and from north to south. At U;oarm in 80° b4 E. Long
and 28° 28’ N. Lat., which I mention in likelihvod of its becommg ]
place of repute, the height of the plam abow

Level abora sea. sea’level is 1,490 feet; and thenod there is a glow

? This is not to be confounded with the greater Mdhinadi of Cuttack (Katak).

( 141)



8 HUGHES : BOUTHERN COAL-FIELDS OF REWAH GONDWANA BaSIN,

height is not great enough to make them imposing, and during the eold
weather, which was n;y only qpportunity for seeing them, the water
pussing over the dark basaltic sheets of the river channel was too
attenuated to o a pronounged embellishment to the sombre background
of the pictare,

In the Hestho, and most of the streams digecfly and, indirectly con-
nected with it, these are some very striking water-
falls, and in the statistical “4ecount of the Tributary
States of Chitia Négpﬁr', edited by Dr. W. W. Hunter, Vol. XVIT, men-
tion is made of one of the finest in the Hesthd near the village of Kir-

Kirvili  fall—ss  WADAT Alarge volume of water is precipitated, and
frontispioce. tl!e sound of its falling c#n be heard for a long
distance on s still evening. A representationof it from one of my own
*photoginphs forms the frontikfiece of this memoir.

In the Kéwai there are long reaches of much-eroded sandstone, and
the appearance of some of them strack the as Beinfy of sufficient interest
to form another illustration of fluvial scenery.

'lhgre is & rank luxuriance of grass in all the lowlands and high-
lands, and wherever trap occurs. The lafter is
slways a pursery for the worst form of spear
grass, and for the several years that we-have been engaged in tracing
the boundaries of intrusions or overflows of voleanic origin, we have
been compeﬂecl where accuracy was a matter of necessity, to delay our
examinations until the season was well advanced, aud spring fires and
mlgmtory herds of cattle had assisted to clear the groand of this unwel-
come hinderance to ‘geological research. In all instances where I have
beem forced into contact with this baneful pest, I have deemed it a duty
to mvexgh;gmnst it, but no ethphasizing can convey aproper seuse of
t.he condemnation that it deserves in the south Rewah and Koréa
district. In'the cold weather }t possesses the charm of greenness ; but the
ofeeling of plea.sure that this’ gives rise to is dashed by the d:sappomtmg
knowledge that, every stalk is armed with a shenf of barbed® arrows,

Waterfulls,

Grass. Spear grass,

! Kirwilij, 82° 24’ E. loug., and 28° 21’ N, Iat,
( 144,)



PHYSICAL DESCRIPTION. 9

ready to pierce through breechgs and socks) and rankle in one’s flesh.
There is probably no sportsman who has not andthematised this grass,
and though an Indian geologist is wellknown as long-suffering and of
many virtues, I question whether there is one who copld plead “ not
guilty * of having consigned it to the region’of Pluto,

Everywhere therei iman, abundance of copBiceand jungle, but there are
very ; few Dblocks of fair-sized timber. During the
oo:struchon of the Great Indian Peninsular Rail-
way, the eontractors for sleepers who rented tlte forests from the late
Méhérdja of Rewah, Ragur§j Sing, cut and hacked mercilessly ; and
now some years will have to elapse before,the treesgthat are growing
acquire useful dxmenslons. Of labe, atbmpts have been made toinduce
the native fief-holdars to conserve woodlands, })ut they look upon the
suggestions laid before thém as eubtle traps to eventuallv denrive them
of their forest rights.

In view of the constructlon of the railway from Katni $o Umaria, and

Smcxty of large tim- "ite future extefsion to Bildspir, it would have

been very convenient had there been a sypply of

ready-grown trees fit for sleepers,; and though the requirements of mining

are less exacting, the existence of timber land near at hand woufd be of
great consideration in estimating the advantages of a given coal-field.’

The most universal forest Jree is the Shorea robusta or Saré, and it

Habis of Shorearobusta. grows in all situations, but, as is wellknown, it is
sud Boswallia. pot a lover of trap rock, and avoids those soils in
which the special constituents of trappean matter preponderate. ' Its
place in this instance is taken by Boswellia or 8444, and so frequently
is this a significant clrcumstance, that I have ofteu been led to the
discovery of some dyke or’ run of trap by noticing the presence of ®this
tree. Probably there are many affections of this sort, bat*this is the
only useful one that T know of to the geologist.

Bamboos, which are invaluable for numberless purposes, oceur in and
near to the plateau tothe. south ; also inethe nelgh.
bourhood of Béndégarh, and along the banks of
the Jéhilla and the Sén. Then sparsely in the eastern portionwf the

' (, 145 )

Coppice.

Bamboos.
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Sobégpir district; more pllntifully in fhe border land of Rewsh and
Koréa, and in overfloWing quantity in the latter State and that of
Jhilmili. There are no bamboos in proximity to Umaria.

The abundgnee of coppice and grdss land doubtless modifies the
température, and renders the climate much more
bearalfe in the warm season tbm ife there were
large open spaces of bare or cultivated groumf And eertmnly the wide-
spread verdure of the jungle in May gladdens &e'sight, and makes one
thankful to the destiny® that has still preserved parts of thi country
from the encroachment of the ploughshare and the axe,

The landholdess are prineipally Bréhmans and Baghél Réjputs, but
the Villers'and Rewers are the Génds and Baigés,
who were undoubtedly the vriginal inhabitants
Wof the country. These two teibes may be looked upon as the source from
which colliers must be obtained when the opening of the Rewah coal-
field on a larde scale is decided upon. (From, myg experience of them
during the past five *years, I think the Baigé is to be preferred to the
Goénd, dbeing more hardy by nature and more deft with his hands.
In the mines, the Baigds were certainty more fearless, as well as more
staunch to their work. Their intelligence is of a low order, and they are
sl:;vishly susceptible to the promptings of their village elders. They
have not courage enough to exercise thei# individual independence, and
for some time to come they will require delicate handling before they are
made to understand that coal mining is an occupation by which their
interests will be advanced.

Climate pleasant.

Iohabitants,

° SECTION III,~—~PREVIOUS OBSERVERS ANDgGEOLOGICAL TABLE,

Of writerg and others, as well as officers of our department, who
eome under the heading of previous observers,
there i very little to remark. The published
fiterature js meagre, and the manuseript reports refer only to a Jimited
portion of the Rawah Géndwéna basin, and do pot pretend to be more
than mtroductory traverses. The most useful notes for referench have
o (148))

Provious observers,
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been compiled by the late Mr.*J. G. Medlicott, and the geological lines
that he laid down correspond closely tomy own. As my opportunities
for careful examination have beep greatly in excess of those of any prede-
cesssor, I think it unnecessary to quote from,them in order to contrast
the advances that have been made in our knowledee durine the last
few years.
The following scale of succession indicates the geological divisions in
j "and adjoining the Rewah basin that are noticed or

Geologial {able.
described in the present memoir :—

Surface deposits.
Decean-iap, with Tiaméins.
Géndavina system.

Supm-Bm?ﬁknrs, not yet workgdgout.
Bardkars, with Karharbéris,
Télchirs,

Bijawaks,

Metamorphits,

My researches have principaj]ly been confined to the coal-ménsures,
and it is to them that the present memoir is almost entirely devoted,
as the succeeding rocks still require further investigation before their
position in the geological scaleyean be categorically affirmed. Under com-
pulsion, T could, of course, assign a place to them, but I should have an
uncomfortable consciousness that my decisions were open to correction.

The evidence afforded, by the plant-remains which are gradually being

. collected, seems to point out a closer relation be-

Evidence of closer re- O
lationship between the tween the contiguous groups than was formerly
gronps. a.llo%ved, and less stress must be laid on what Were
deemed lithological characteristics.

This, however; is an alternative admission, depending upon the relgtive
value that we accord to lithological amd palaeontologxcal evidence,
whethe.r what were deemed mineral characteristics are to be subordinated
to the supposed fixed hojizon of certain fossil plants, or whether those
plants®are to bave a wider range in time. In the Damda and Wardha

(L147 ) »



12  RUGHES : SBOUIHERN {OAL-FIELDS OF REWAH GONDWANA BASIN.

valleys the presence of ferrugmous mattér was in some cases testimony
enough to determine the affiliatien of the rocks, but this again was perhaps
due to the imperfect measure in which thejr paleobotanical resowices were
explored, and ‘evidence wag passed bye, that might have tempered its
value as a decisive index.

CHAPTER II.
IDENTIFICATION AND DISTRIBUTION OF ROCKS.
SEGIION 1V,~“MPTAMORPHIC AND BIJAWAR.

< .
The Metamorphic Efrﬁaa apppears occasionaily along the southern
‘ —— margin of the basin, between Léra and Umaria,
¢ . in the J6hilla Valley, at Béghalwéri, where the
proposed railsyay line crosses the Basir stream, in the south-eastern
past of the Sohégpir, district, and-in Koréa and Jhilmili.

Tbebinlier west of Umaria, forming the western shore margin of the
Umaria coal-field, is of considerable .signiﬁcance in any speculative
discussion on the facility of reaching the ccal measures, presuming their
oxtension in the direction of the  Méhdnadi. The cropping up of the
Metamorphie rocks at Léra points to tl(xe probability that the floor of
deposition of‘t.he Géndwénd formation is at a shallow depth from the
present sui face.

The Bijéwars, represented almost entirely by silicious limestones, are
confined to the strip of land between the M4.
‘hénadi and the Machrdr stream: With some
modfications, the geological hines are those ofe Mr.C. A. Hacket’s map,
The only addition to the former known exposures is a small inlier
near Narwér.*

Bijiwar,

SECTION v.2-r{LCHIR

Although the Bijiwa'r rocks are more recent than the Metagorphic

Télchirs not mn‘am series, it so happens that the Télchirs are mo-

contact pith Bijiwars. whe:e seen to be in contact with them. * They
( 148 )
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rest always on the Metamorphics. Their most westerly exposure is
in the neighbourhood of Kathai, and, they run in a north.easterly
direction through Léra to Achala and Majgima and then turn south-
ward towards Baréri. Here they are overlapped by higher rocks, but
they reappear in the vicinity of Mér6hi Chandwar and Paunia. Their
fullest developement ig in the district of®Sobégpir, and they extend
thence far to the sonth ahd east, connecting the Rewah area with the
Télchirs of thg Mﬁhénad).basm.

The identification of this group is perfectly easy, as it exhibits
with two local exceptnons the same lithological features that charac-
terise it elsewhere. It seems gainsayiog my own siatement to assert
that at one,timeyI ql!estloned the oceurrence of
'I?xlchlrs at Lora. The pomt had been passed on
to me to decide, a.nd at firss I was inclined to think that the Tilchlis
were absent. This was a misapprebeusion; Dut it was due entirelysto the '
fact that there were no sections open enough to decide a question that was
already surrounded by* coatroveksial ,asgertion. Ha,d I wandered away
either to the north as far a8 Lagwéri, or to the south as far as Kabhal,
T should have met with Télchirs in unmistakeable garb. It so happened
however, that it was not until two years after my first visit that
I undertook the thorough examination of that part of the country, and
arrived at the true knowledge .of its stracture. At the commencement
of each, season’s tour, the tendemcy was always to press forward, and thus
the places near at hand were passed over.

The recognition of Talchirs at a given spot usually gives encourage-
ment to the hope that we are within disccverable distance of the true

Tlohirs nsually favour- coal measures, for we knovg as a fact that th-
,ble indication of coal.  glchirs underlie the coal-bearing rocks, Th
applxeatlon of this knowldlige made me questlon the supposed geologle:
horizon of the Umaria coal ; and it has%trengthened the expectations c
meeting with coul where there is no actual exposuge of it.! In tracin
the outlines of the Télchirs a great deal of time was spent in the mer

Léra.

1 The’ application of this same knowledge in the Sétpura basin, did not meet wit
success, though it may still Yo said that the borings there were not earried deep enougl
Bee Records, Vol. XI, p. 8; and Vol. XII, p. 87,—H, B. M.

( 149 )



14 HUGHES: SOUTHERN COAL-FIELDS OF REWAH GONDWANA BasIN.

drudgery of tramping many hundreds of miles of small and large streams
to guard against inacouracy as much as possible. They have been
carefully mapped on a scale of one inch to the mile, but the exigendies of
publication have necessitated the issue of a copy on a reduced size.

The boundaries near Umaria are for the most part conjectural, as
the Rilchirs are only exppsed opee ip the Umrir
river, at their contact with' the metamorphic
rocks south of Mar6hi, and again in the small feeders of that stream
east of Koildri; and near the tank at Chandwér. The whele of the
remaining ground to the limit of the Rarfkar group is obscured by
allavium, '

Umaria, Méréhi.
©

‘Betwien Kétalwir and Kérér, where there
m a small coal-field, there.is an inlier of the
, Télchlrs in the Bardkars. | |

In' the valley of the Jéhilla they are again met with forming a
distinet area, They are seen both north and sonth

« of the inlier'of metamorphics that extends from
Mangthér to Pénri. Those to the south are not well exposed, but on the
north%side they stretch from Pénri to Bara Chdda. The bottom bed is a
ﬁne-g;nined compact brownish-grey calcareous sandstone; then above
comes the famous boulder-bed, ‘the matrix consisting of greenish-grey
silt; the contained fragments are red binary granite, conglomeratic
quartzite, guartzite and green schist. The bed is quite 80 feet, if not
more, in thickness, To this succeed claret-coloured greyish-green and
yellowish silts; one or two thin boulder beds; compact slightly cal-
careous sandstones ; oft fine-grained, slightly pinkish and yellowish-grey
sandstones, with felspar decomposed, and weathering with rounded out-,
lines ; then alternating silts nnd sundstones *to the end of the section.
There might possibly be a little doubt about including as Télchirs the
sapdstones ip the long reach of the J6hilla, at the eastern end of which is
the village of Goraia, werg ¢hey heen alone; but most characteristic
greyish-green splintery ‘shales ocour above them in the reach of the river
near Bara Clmll. that do away with all question as to their ‘position.
The «Télchirs ‘extend o‘nly a very short dlstance inland from the

( 160, )
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right bank of the J6hilla, but they can be traced for 4 or 5 miles
in the opposite direction, until they are overlapped by Lamétds and
Bartikars,
Leavmg the valley of the Jéhilla and proceeding eastward, mo
Télchir rocks are exposed until the edge of the
Sohégie dl‘.mcf‘. ain body in the S%b agpir distriet i reached
near Ttrri at the base of the trappean plateau. Here they are‘nade up
of the same vhrigties of beds as occur in the Damtda valley, and the
green and”yellowish silts are the predominant rocks. Excellent sections
of them are visible in the 968, the Hesia, the Alan, the Tipan and other
rivers ; and in several places I procured fossil ferns.

There is a local modfication of Some 3f thersapdstones, which I think
might mislead an Sbserver who approached them with the ordinary
Télchir panorama before his eyes.

Their appearance at all events was questionable enough to raise, in my

Sandstones, modifica- scolleagueds miPd.When mapping them, a doubt as
tion—near Nindausn. o their true affinities, They ‘occur on the isolated
hills east of Nindauan and are compact and vitreous-lookin‘g, like
quartzites ; added to which, the dccident of their resting on metagorphie
rocks, and being represented where first seen by a slight thickness,
strengthened the idea that they were members of the metamorphic
geries. On examining them carefully, however, it became evident that
they were sandstones with the texture distinctly granulai} not in the
slightest degree crystalline, but rendered close and hard by calcureous
matter. Eventually, deeisive evidence of their specific character was
obtained in one of the streams near the village, where they were found
overlying a boulder-bed,

Throughout an extensive tract in fhe southern part of Koréa and
Jhilmili, the Télchirs are displayed in great force,
and many of the higher hilleare partly constitnbed
of them, The boulder beds are more hea?ily weighted than they are in
the west, and as a whole the group is of more importance. The litholo-
gical (ahamteﬁsﬁcs, however, are unaltered, and it is fyerefore unneces-
sary to dwell upon them,

Koréa.

(.151 )
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The eontacts of the group are alinost all original ones, but there
are a few.small fanlts, the most noticeable being
the one south of Bémhani Chilpa, where there are
two inliers of Télchirs.
The thickness of the Télchirs, where most freely developed, appears
Thickness between  t0 L between 400 and, 500 feof, bit there are
400 and 6L feet. no sections continuous enough to furnish more
than a proximate estimate. In the J6hilla the figures. would be about
400 feet, supposing an avemge dip of 5° to 6° over one mile of‘exposure.
Plant remains were discovered at diffefent spots, but usually in such
¢ an mipetfect state of preservation that it was not
worth wlnle keepmg them: A few good specimens,
however, were obtained, which Dr. Feistmantel has noticed in Vol. 1V
Pt. I. . Fossil Flora of the South Rewah Géndwéna Basin, They are—

Fanlt. Bémbeni Chilpa.

Plant remains,

Gangamopteris cyclopleroides.
Gangamopteris eyolopterotdﬂ, vér. atferuata,
Gangaiopteris major,

Gangamopler is comp, spathulata.
Glossopteris, sp.

Noggerathiopsis hislops.

Samaropsis,

Vertebraria indica.

Equisetaceous stems. ¢

SECTION VI,—BARLKARS,

There is satistactory proof of the occurrence of this group over a
larée portion of Rewah, Koréa, and Jhilmili in the strong resemblance
that its sandstones angd other rocks bear to the typical representatives in

the angnn,] field. Included with it are the beds containing a flora
which part]y coincides with that of the Karharbéri group. I saw no

Knhnun o, TER5OD, however, either on stratigraphical or litho-

R . Qogical grounds, for separating them from the Ba.
rékars, and consequently I hsve not ‘mapped a line of demarcation. This

may be a eisforbune, so far as it fails to be in harmony with the rgstricted ’

application of thé palmontological facts, but as.the wider bearing of the
eviderice demonstrates & closer knitting of all the groups than has Bitherto
( 1652.)
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been admitted, I am not yet’ ready to allow, in the absence of other
testimony, that a sub-division of the Barfkars is a necessity.

The same remark applies to the upper part of the group, where
one or two plants may be referred to upper-Damiida forms.

By far the most abundant rock is, massively bedded yellowish-grey
felspathic silicious sanastone, that undergoes muta-
tions due to different degrees of decompodltion in
the felspar, to thq presencé of calcareous matter, and to the changing size
and relative proportions of the felspar and quartz’grains.

Shaly sandstones and shalef bear an insignificant proportion to the
whole, and carbonaceous shales and coal are ragg, though essential consti-
tuents of the group. Pebbles are not so Yrequéntly present as in other
* localiies, and there is af entire absence of the

strong conglomerate Beds that are so constgnt an
accompaniment of the lower portion of the Barékar group in the Jharia}!
Békéro, and Kéranptira fields of*Bengal,

There are several exposures of the Bardkar group ; and as they can
Several exposures of convemently be described under separate hegds, 1
Barékars, propose doing so for facility of reference, Relatively
to the main body, which occupies a superficies of 1,587 square miles, the
other areas are outliers of amalLextent but the accident of geographical
position has made the two westerly ones the most important economxcally,

so far as immediate commeroial considerations are concerned.

One of these is the Umaria coal-field, of which I have already written
several notices, and on which the interest attaching to the coal resources
of the Rewah Géndwdna basin has for the last few years hinged. As it
takes precedence in order of situation, according to the plan of descrip-
tion already adopted, I will refer to it inletail first. .

As a matter of interest, I give in column the
exposed areas of the varions flolds: *
1. Sondgptr field or main ares . . Sooe . 1,52; lq.'mileo.

2.4 Kirésia fleld .

8 Jhlwilifdd . , . . . . . . %4,

3 Written Jherria in the Memoirs of the Survey.
(13 )
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¢

4, Jéhills flolds (north snd lﬂlﬂl) v v« o Mg mile
5. Korérfeld .. . . .
6. Kﬂf“‘lfh M . . . . . . . . 6 »
7. Unaris fleld . e e . B,

SECTION VI&.—-’I‘HB UMARIA COAL-FIELD.

This name has been adopted from the village of Uniaria, which ocou-
pies & nearly ceftral position in the field, and is
@ place of considerable importance. lt.is on the
high road from Mirwéra to Sohégpdr, and contains nearly 600 inhabit-
ants, & permonent lmzaar, police station, post office, and a forest out-
post. A weekly market ?s held, and, since the establishment of explora-
tory coal operations, trgders of all descriptions bave been attracted to the
spot.

It is situated on the left. Dank of the Umrér river, a tributary of the
Méhénadi, and is distant 36 miles from the station of Katni, on the East
Indian Railway. | A

The most noted local points of reference are the fort of Bindogarh, 16
miles in & north-easterly direction, and the towns of Kauria and Chandia,
situated respectively in latitude N, 3557 aud longitude E. 24, and

Umaria,

2° 89
celebrated formerly for the manafacture of native arms.

The field occupies moderately level| ground, but along its western
border is & low range of metamorphic rocks, and to the south and north
are other hills composed of different formations. They assist in giving
to'the neighbourhood of Umaria a very picturesque aspect, and as there
is no lack of trees and coppice, the scenery is in siriking contrast with
the cheerless coal-fields of Bengal,

€ The Umrir is the principal river of the district: it rises in the trap-
pean plageau to the south, and enters the area of the
 Bardkar rocks a little above Kélésar. Where it
flows past the vxllage, it dz confined between rocky banks, sufficiently
high to e noticeable. * A somewhat imposing-dwelling- house belonging
to the local Bng‘hél chief, Chathar Dhéri Sing, has been built on the

chﬁoverlookmg the stream ; and certainly credit is due to whoéver took
1)

River Unhir
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advantage of the situation ; for, during the cold vyeather, when the bed of
the river is still moderately full, and ferns and other plants and olimbing
fig trees deck and festoon the Ranks, it presents a charming coup d'eil
to the traveller who stays on his way to,cool himself at the river
ford.

With the exteptiof of, the Umrér, all the streams become dry scon
after theending of the rainy season. And from
experience gained in sinking for coal, the rocks do
not appear to hold much water, Most of the rain that falls is evidently
carried away at once, as tHerd is a very thin capping of soil to gather it.

The total exposure of the Bardkars is?as I have said before, six
fjuare mile;, the greatest dength being four miles,
and,the average breadth one and a half, The bousd-
aries cannot be very closely and accurately defined, as the sections-are not’
open enough for this purpose. I have, however,
mapped them as suggested by the evidence that was
available. The contacts with the upper and lower groups are Al na-
tural. The Télchirs are overlapped, ‘where the Bardkars rest upen the
metamorphic rocks of the Léra inlier, and the Bardkars themselves are
irregularly overlaid by newer Géndwana groups.

To the south-west of Umaria, the lower limit of the group is fairly
recognisable, and the borings *near the railway track indicgte that the
lines shown on the map are passably accurate. Near Chatén and Lgl.
pir there is more satisfactory ground, in the clearer views obtainable of
the beds, for belief in the correctness of the limitation adopted. To the
east of Umaria, however, and within the Kéléshr holding, there is a
broad margin of uncertainty, as the surface soil effectually hides evlry.
thing from view. While opportunity®offered, I had three borings put
down in order to test the extension of the coal measures in thnt direction,
but unfortunately a series of mishaps prevented their completion, and the
question is still an open one as to how far ehstward the boundary ought’
fo be placed.

There is no contindous section showing the arratigement oi the
group, but & very fair idea of the stiatigraphicabsequence may be obtamed

( 165 )
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by following the course of the small stream? between Koildri and Mé-
r6hi downwards to its ]nnctxon with the Umpér, and then onward in the
latter river to Kélésar, Umaria and Lélpfir.

The lowest bed of the Bprékars in the rivulet referred to is shghtly
ferrugjnous-tinted, felspathic silicious sandstone.
Above it is a thin band, of coaly Shale, and then
a succession of laminated sandstones, argillaceous blue carbonaceous
shales and thicker bedded sandstones, some of which are’ fine-grained,
faintly salmon-&oloured slightly micaceous rocks. Near the femple of
Dévi, and higher in the series, is a seam of cbal of very good quality,
but measuring only 14 ineHes, wlnch puts it out of consideration in an
economic summary. The ‘dip is s NNE. at s fow angle of 5°% At
the elbow of the stream, above its junction pith the Umrér, are some
‘slightly carbonaceous grey afgillaceous shales, in which the fossils were
found that determined the true age of the Umaria measures. Then
follow thick-bedded light grey tinted sanstones, flushed with a pinkish
hue and stained in portions on the outsile rusty yellow. In the
Wardha Valley field this colouring would have been the peculiar mark
of the Kémthi series, but in the Rewsh Géndwéna basin it has no
specific significance.

Rock section,

These sandstones, with a varying propértion of calcareous matter, are
Sandstones aumstitute  Moinly of the ordinary slightly nodular, felspathie,
about 200 feet. silicious type of coal-measure sandstones, and con-
stitute about 200 feet of the Bardkar group. They are deeply eroded
near the village of Kélésar, and the Umrdr flows through a short but
pretty gorge, where an excellent view of the rocks may be obtained.
IntBrealated with these sandstones are the various carbonaceous layers
that give vslye to the Umaria coal-field.
In the Umrér riveg, however, only one seam is visible, and the refer-
ence that T have just madqm the plural number is due to the light
thrown upon the constitiition of the field by the various borings.

1 £ temple dedmtedtobén,oneofthe wives of Shiva,chas been erected on the bank
of thisstream, where it is uporudthstammhuonu been on fire. I saw n sign of
such an ocourrence,

( 156 )
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From Kélésar to the upper boundary of the Bardkars between, Uma.
via “and Lalpdr, only sandstones are seen, at intervals of varying
distances. They differ but slightly from those alrendy alluded to;
the highest beds are grey and pinkish coarsesgrained felspathic sandstones
partly decomposed and with thin lenticular shaly layers. To these succeed
the red and otheg coloured clays of the supra-Bardkars, from which the
village of Lélpdr is probably named.

Though there are seteral different courses of coal, I failed to find
more than one outerop in "additiort to that alluded
to near%he temple of Dévi, and that was of the
seam exposed in the Umrdr at the southgm water-ghat of Kdlésar
in which quarries were eventually Gpened. It*cam be traced on the left
bank of the riverin & htt]e rivulet, which is shown on the annexed map,
exhibiting the environs of Umaria-K4lésa®, on a scale of four,inches
to the mile. After extending about 200 yards to the westward, it is
lost to view.

Many years have elapged since the original discovery of this coal,
The first who drew attention prominently to it was Captain (Jshorne,

Mr, Alesanier Gran, the Politital Agent of Rewah in 1860, and on his
aRnd Captain H, Hyde, representation, Mr Alexander Grant, of the East
Indian B.mlway, and Captain H., Hyde, R.E,,
Consulting Engineer for Railways, visited Umaria and other localities
where coal was stated to occur, Their recommendations were opposed
to any active steps being taken to explore the field. Mr. Grant, in, his
report, stated— The seam shows itself in four different places in the bed
““and sides of the Umrdr, a little above the village Kélésar, It isin
“all about 3 feet 6 inches thick, being made up of thin layers of carhgn.
“aceous shale of different degrees of cwnsistency and different shades of
« golour, some of them being indurated, others earthy, some black and
“others bluish. Amid them is one pand or layer of some'8 or 7 incli®s
“in thickness of the substance resemblind coal evidently in greater.
 part of vegetable origin, and what we have seen to be gombusible.”
There was some excuse for the low estimate they formed of the valye
(187 1
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of the Umaria seam, owing to the washed-out and dull appearance of the
coal at the outerop. but their conclusion drawn from inadequate invésti-
gation shows how dangerous it is to frame an adverse opinion of the
quality of any coal until gereful analysis and experiment have proved
what ite composition and rea] worth are,
Subseqnently at different times the existenge 6f the Ream’ was again
Detnil m,,mm. noted by some of eur own officers, but no regular
od, 1679-80. survey of the coal deposits of the Rewah State
was instituted until the season of 1879-80. Late in May 1880, I obtained
without visiting Umaria some samples of coal from & few inches below
the outerop. These were submitted to assay by Mr. Mallet, the Curator
of the Geological Mumm, and the avernge of %is determinations gave
a sufficiently favourable View of the quality of the coal to prompt a more
*gearching investigation wher“the opportunity arose.

The figures were—
Moistare . S
Volatile matter oxcllmve of moistare . ¢ . . . 294
Fixed carbon . P
cAsh . . . . . . . . . . 185

¢ —

1000

The ash was much less than T anticipgted from the appearance of the
samples, but the amount of moisture was high, and as it confirmed in a
measure the‘opinion then held of the age of the coal, I deferred a closer
exampination until the mapping of the known areas of Bardkars had
been completed.

1t was not until November 1881 that in the ordinary course of the
gengral survey it came under my observation. The first field day was
enough to make me suspect that the sandstones and consequently the
coal with them were much older than had hitherto been supposed;
affd, acting ‘on this* belief, I endeavoured to obtain confirmatory
?dmbotumoal evidenoes THe credit of supplying the direct proof of the

mmm ‘ot planta,y  horizon of the coal-measures rests with my colleague,

Léla Hira LAl, who, mbre favoured by fortune
{168 )
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than myself, was the first to havg his efforts rewarded by the discovery of
a few plants of specific lower Géndiéna age.

Recrniting the services of my personal servants, and stimulating their

zeal by the promise of reward, we eventuallv.nhtained several fronds of
Glossopteris oammums. I
::gﬁ:(t’iﬁ:u ]ns]npl '

None of the fossils were perfect specimens, as they occurred in friable
slightly ca.rbonaoeous argillaceous shale, which it was difficult to handle
ina satlsfactory manner, but they were sulﬁclently distinet to enable
Dr. Feistmantel to fix their genera. With the assurance that the proper
place of the Umaria coal was with the trug or Sider coal-measures of India,
Ihad no hesitation i in spindinga small sum of mohey to clear the outerop
and obtain a clean plece of, coal, Selecting an average sample from the
lower portion of the seam, the percentage's of ash, fixed carbom, and
water showed so great an improvement on the first analysis, that I was
impressed *with the desirability "of drawing the attention of the Rewah
administration to the fact’of the occurrence of true coal-measures ab

Unmaria, a.nd that if arrangements could be .mnde

for practlcally exploring the field by boting,
should be happy to render what servieg I could in directing operntmns
Fortunately for the furtheranc? of my views, Captain Barr, the Political
Agent of Rewah, responded cordially to my suggestions, and within a few
weeks of my broaching the plan of operations, the necessary plant was
purchased, and Mr. Stewart, who had previously been in charge ofithe
Narbada trial borings, was appointed to test the various sites indicated
by myself, There is no mechanical establishment in connection with
our own department, and there is no such thing as a grant for indepead-
ent explorations, so that, had the PolitRal Agent for Rewal put aside
my communication, it is probable that the Umana coal-field would once
more have been dropped for a period of years *into tHe shadow 3¢
obseurity.!

11t is also lertain that if Captain Barr had declined to takq this matter up, the
Govern;ent of India would h#ve done so on the stiength of Mr. Hughes' recommenda-
tion—H, B. M,

Borings suggested.
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The first boring was commenced on the 22nd January 1882. It was
m; commenced, Placed & short istance to the morth of the out-
2%nd January, 1882 oron of the seam, and was sunk to procure in-
formation as to whether the (conl thickeried or thinned to the deep. It
proved three bands of ooal measuring respectively 3 feet, 7 feet and
feet, the reading being— K

¢ . ft. in,

1. Surface, soil . . . . . .o . ¢ 16

2. Sandstone . - . ‘. 426

8, Bandstbne, cnrbonnceom, nhlly . 80
4. Bhnle, carbonaceous, . L s 20

8. Coal . . . . 80

6. Slnle, urbonnceoua S . .10
7. Sandstone [ A . 10
8, Coal e . 70

9. Sandstone, mborfhoeom. shnly . 90

10. Shale, carbonaceous o . . 20
*11, Coal . 20
12. Sandstone, urbonuoom, |h|ly .80
13. Sandstone, white, not gone throvgh ., . 16 0
L] € c——

93 0

At‘the outerop the main band measures only 4 feet 44 inches to 4
feet 8 inches, and its increase to 7 feet was a pleasant confirmation of the
hope which had been entertained of its ptobable behaviour.

As many as 15 bore-holes were commenced before the raine put an
i end to the season’s operations, Most of them were
sunk within the limits of the Umaria holding, and
satisfactorily indicated the occurrence of coal over a sufficiently large area
to supply several million tons of fuel.

€On the other side of the river, five bormgs were started. Two of
these proved goal, but a series of’misfortunes rendered the holes between
Kélésar and Lélpir ugeless as indicators, none of them having been com-
pleted The question, therefqre, as*to what becomes of the coal in that
*direotion j i8 an open one,, but T incline to think that the coal is there, and
that, had the borlngs been carried deeper, they would have proved
this to be the vase.

( 160 )
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Tt would be needless multipligation of details to allude here to each
Y.ore-hole section, but for the purpose of referente they are giveﬂ in the
chapter of appendices. The dates of their commencement and completion
and the depth at which water was tapped have been added as items of
iuterest ; and diagrams, for which I am indebted to Mr. E. J. Jones, are
attached.

The deepest hole in whnch thick coal was recorded was No. 7e,

Deopest borehole,  due north of Umaria, but on the right bank of the
No. 7%, 184feet. ° Umrér. Two seams respdetively .13 and 11 feet
separated by 26 feet of carbonaceous sandstone were passed through
at 184 feet from the surface. It is possil‘lf that these measurements
may not be quite exact, for the readings of eoal, and shale may be so
influenced by the desire to tell a promising stale, that the latter,is
often unduly elevated to *the dignity of $he former; but I think it
would be inconsistent to accept one journal as correct, and doubt the
accuracy of another. Bonnv rgeords are generally trustworthy enough to
establish the broad fact of Jthe occdrrénce of coal,» though considerable
caution is necessary when accarate discrimination of conl and shale is
demanded.

The boring No. 9, which was really a test of No. 7%, and put down in
November 1883, was most carefully stpervised and a lower seam was
met, so that we may fairly n.cci.pt as proved that there are two,

Considering all the facts that were established during the first stage
of our practical explorations, I think it must be confessed that the labours
of the Geological Survey were eminently satisfactory ; coal was proved to
exist in abundance, that it lay within easy acogss from the surface,
that it thickened to the deep, and that the gradient, as shown by
the horizon at which the seam was struck at various points, was low and
advantageous for working. -

Every circumstance was promising, and from the . exceptionaly
commanding geographieal position of thesfigld, it required small advo-
caoy to show that a solendid reserve of fuel h;d been unearthed in the
Rewah State.

Tn ‘order, however, to set ab rest any apprehensions that prudeace or

(160 ) °
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experience suggested, it was deemed wel) that they should be reduced to
their smallest limite, and, to achieve this object, it ‘was determined that
the coal should be approached under the ordinary conditions of approved
mining. There were two ‘glnns open for adoption,—either to drive an
incline from the outerop, or to sink a shaft to the seam, The second
method was preferred as being in every sense mgre workman-like,
and as #ffording more scope for efficigntly dealmg with an _influx of
water.

On the 11th'March 1883 a pit of 10 feet internal diambter was

Pit mmmmd’ ntn commenced. At alatér date it was found neces-
March sary jo open inclines from the outerop, but this
was only to meet & tempor&ry demand’ for coal, while the trial pit wag in
pregress.

As special qualifications wWete required for the charge of the contem.
plated underground expansion of our operations, Mr. Thomas Forster,
who had gained his experience of ¢olliery“work both at home and in the
Bengal coal-fields, was engaged as Mining Edgineer.

The position selected for the pit was near hore-hole No. 8, where
the seckion is somewhat in accord with Nos. 9 and 7°—an upper and a
lower seam of coal having been cut in each.

No.7. No.8  No.9,

Sandstones . . .. . 185°0" 930" 690"
Coal . . . . . . 130" 1000 100"
Intermediate bedl . B . . 280" 8o 70
Coal P 70 60

oThe depth of the shaft was calculated at 108 feet, and the sinking
did not seem a very formidablp task, It was not completed, however,
until May 1884, During the sinking there was no difficalty in dealing
voth the water, a pait of ordinary buckets being quite sufficient to keep

Lthe pit dry ; but the mompent#the coal was reached, a rush took place, and

e

though baing was kept up unremittingly day and night, it overpowered
the means we had at our disposal, and the pit was abandoned until more
effitient power could be applied.

( 162 )
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T had a strong wish to go further to the deep towards No. 9 bore-hole,
but I was at first deterred by the dread of water, and the possibly heavy
outlay that would have to be incurred for pumping machinery. In
an untried field, it is impossible to gaugp, the water difficulty, and
Teelected the spot for the trial shaft, where I anticipated the least
amount of ifeony®nience on this score. While it was being proceeded

Second shaft, Com. With, my original desire to open out thb site of
menced Decembers1883.  No' 9 bore-hole was carried into effect; but,
without any extra machinery to combat the’ anticipated influx of
water, it was looked upon®as’rather a hopeless undertaking. Strange
to say, however, the measures in this part of the field were unusually
dry, and the coal was seached just before the? clase of the past season
without any other diﬁiculj;y to overcome than® occasional scarcity of
labour.

There was not time enough to drive into the seam, so that the only
objects achieved by the completton of either shaft were the procurement
of more perfect samples of c8al and the more exact determination of the
thickness and constitution of the main seam than that afforded by the
simpler method of a small borinly. Seven feet of clear good coal, free
from the stone bands that are visible at the outerop, were passed through
in the second pit, and the analysis of a Tair average dried piece gave the
following result :=—

Water . e e e e %646
Volatile maﬂm' . . f . . . . 217
Fixed carbon . . . . , . . . 6671
Ash . . . . . PN .. 812

s 10000

Such a certificate as this speaks for itself, and from the first analy®is
in 1880 to this one in 1884 there has b¥en a conspicuous improvement ;
the only coals of Bengal that can surpass it are gome from the Kar-
harbéri field.

In order to supply our own local wants and enough for a few trial
runs on the East Indian and Great Indian Pemnsula
Ra.llways, a quarry was sunk on the outerop soapd

( 168 )
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eventually an incline 6 feet high and 8 feet broad was driven in on the
chance of its affording direct confirmation of the augmentation indicated by
the borings. Following on this, a considerable impetus to the extraction
of coal was given by the acogptance on the part of the Great Indian Penin-
sula Railway of a tender in March of the present yéar for the supply of
2,000 tons of coal. As nelther of the shafts a,t that fime had been com-
pleted, & second incline and several crpss-roads were opened out, which
enabled the raisings to be increased from 3 to 15 tons a day.

Throughout the workings the seam retains nearly, though not quite,
the thickness that it has at the onterdp.c I give for comparison the
following measurements made in the quarry and at the dip and rise ends
of No. 1 incline.

¢ Quarry (descendinn),
N ft. in.
[

(@) Coal, bright 06
(b) Stoneband , . . . . . 01
(c) Coal, bright . . . ‘e 0 6%
(@) Stooy shaledull . . L . . . 0
(¢) Coal, bright . . . . . . 06
" (f) Coaly shale, dull . e . . 02
(g) Stone band . o 1
(%) Coal laminated, bright anddull 0 ¢
Coal shale, dull ., . . 0 3
Coal, homogeneons LI 13
4 4}

|

Incline No. 1.
Risk END. Di1P END.

ft. in,

(a) Coalhard. . 06 , 010
(b) Stone band . 01 0 1}
() Coalbright . . . . . 06 o7
(d) Stonyshale . . o . . 07 06
() Goalbright . . . . . 06 06
(f) Coal,bard . . ., . . 0 4 0 1}
(9) Stomeband® . . . 03 [
(k) Coal 0o ¢ ‘. 035 30

Carbonaceous dmle R 0 4
€ Coal . . . . 18

¢

lal
-3
[ 3
o
e

( 164 ) o
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The roof is a tough, strong carbonaceous shale, and in appegrance
Root grod. js not unlike the @ band. It has stood exeellently,

. and not a single piece of timber has been reqmred
to support it.

The dip is very low, which is a favonmble'aaoint in the estimate of the
value of the field, scarcely rising above 4° in the
inclines. Ijs direction is nearly north-easts

The quality of the coal wrought in the quarry and in the inclines
has been strongly tested under various conditions, but I intend reserving
my full remarks as to its effective character for the Economic chapter of
this memoir.

In anticipation, however, I maj} obsPrve that fhe lowest 2 feet and
*the bright coals constitute #he best portion of the
seam ; and that the hard band 4 would have to
be picked out, as it readily forms clinker.

The area over which goal hms been proved may be accepted as 1}

Proved ooal area 13 SQuares miles, but it will bé quite legitimate
square miles, to assume that the underground extensidn of
the measures in the direction 8f their exposed dip will’ give g far
higher figure for probable coal lands I think it quite possible that they
extend uninterruptedly to the northwa;d, dipping beneath the supra.
Bardkars and appearing again, a#the Kérdr coal-field. With reference to
the Jéhilla Valley, I scarecely like to venture even an opinion ; the dis-
tance between the two coal-fieldls is 12 miles, and the intervening
stratigraphical evidence is altogether too meagre to make any statement
on the subject of their continuity other than an idle guess.

Dip low.

Band d, clinkers,

SECTION VIII.—THE KGRLE COAL-FIELD,

The next outlier of Bardkars to be Yescribed is 3 milgs from the
nearest margin of the Umaria coal-field and to the north of it. It has,
in default of a better name, been alluded to, i in our manuscrlpt reports as
the Kérir field. There was no natural feature distinctive en(.)ugh to
suggest & title, and so the village nearest to the locality where coal was
most conspicuously expose«f was adopted as the distinguishig appellation,

( 165 )
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Its total area is 9§ square miles, forming an irregularly shaped
crescent around the north-eastern prolongation of
the Léra metargorphie inlier. The boundaries of
the Barkars are fairly well;seen, and the supra-Barékars are too distinet
in character to leave any: doubt as to their identification, so that the
separation between them and the coal-measures is easy.

Several streams traverse the field, and one of them is the Umrér. Its
confluence with those flowing * from Baréri,
Mirgiri, Gagrér, and Damokar marks the upper

Area 9% sg. W,

River Omrfr,

limit of the Barékars,

The major portion of the field has been cleared of jungle, but
ad;ommg it there are‘several plots of underwootl, and more especially to
the north of Dudraunri, Near at hand are the
reserves of the English Forest Department, coin-

cident for some distance with the boundary of the Rewah State. I
have no doubt that they can furish somé useful timber, and this
will be & convenience of no small consideration when a colliery is
started. . ‘

Fhere are numerous sections of the lBarﬁlmrs, but the most complete
views of them are in the neighbaurhood of Kérdr, Dudraunri, and Achala.
The rocks consist of grey and yellomsh somewhat porous felspathic
sandstones, occasionally micaceous and sometimes calcareons, associated
with beds of carbonaceous shales and coal. A large sheet of trap,
varying in width, runs nearly the entire length of the field, and there is
an inlier of the Télchir group between Kétalwdr and Khaira. The
general dip is to the north.
¢ Notice of the existence of coal in the Kérir field was originally
brought fo us when encamped' at Baréri by the landlord of Bardauha,
but it was not professionally confirmed until my colleague, while tracing

“the boundary of the trap eastwa.rd of T4li in December 1882, saw and
mspped the different seams,

There are several outerops, but there is only .one main carbonaceous
horizon, as in the case of the Umaria field.

(188 )
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The most westerly exposure is to the east of Achala in the Umrér at
the village water-ghat. Two small bands show in
the banks,of the river; and in order to fihd out
whether they increased in thickness to the dip, directions*were given to
Mr. Munsch, the Assistant Mining Enginees, of the Rewah Explorations,
to carry out & bofing (1884). In this instance there was no improve-
ment either in the quantity or quality of the bands, and aftdr going
down 181 feet’ the rods were shifted to 8 more promising locality. The
rocks passed through were—

Achala,

1. Sandstones, brown, grey, and yellow

2. Carbonaceous shalg and sandstode

8. Carbonaceous shale and coal

4. Sandstone with pyrites .

6. 8bale with coal

6. Blue shale

7. Sandstones .

8. Grey shale with coa}

9, Sandstones, &¢. . . . " . . .

SoBmuSand 2
ccococooo0

. ToTAL . 181 0

South-west of Dudraunri, and about three-quarters of a mile from it,
Coalsnd carbonaceons bed of goal and carbonaceous shale occurs near
shale south-west of the boundary of the trap; it may be better than it
Dm}mnﬁ' look;, but its appearance at the outerop did not
impress me favourably,

After the failure at Achala, borings were commenced at Jawéla
Mikhi, a locality in the jungle between Kétalwsr
and Kérér ; and here very gratifying results were
attained. A seam was known to occurmand it had already been mapped
and reported on (1883) ; but whereas a its outerop the ‘section only

Coal at Jawila Mdkhi.

disclosed N
., ft. in,
Shale 4,0
Coal e 1}
Shale,parting . . . . . . . . ,. 086
Coal P T A
{ 187
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the real thickness as demonstrated by the borings was much more—

ft. in. ft. in.
No. L. * No. 8.
1, Sandstone . . ,. 6 O 1 Brownsurfacesdil . 3 0
2. Sand withgravel , ! 8 0 2, Sandstone . 42 0
3. Sandstone . [ 0 8. Sandstone, urbome—
ous, shaly ¢ 30
4 fSoal . . . 80 4 %al' ! 70
5. Shale, carbonaceous, [ Shule,mbonnmm . 60
with eoal 830 . "
6. Coal . . 4 0 6. Sandstones, grey 20
7. 8hale, carbonaceous,
with coal 20 : Tora . 63 0
8. Coal . . 40
9, Shale . . ¢ 80
10, Sandstone , . . 62 0
11, Shale . v + 80
12, Sandstone . . 110
Torar .122 0

The angle of dip varies from 8° to 20°. * Direction north-north-west.

High percentage of A sample of weathered coal gave most excellent

fixed carbon, results, and I would draw special atteution to the
high %mopnt ‘of fixed carbon.
Analysis :— .
Moisture . 604
Volatile matter, exehuive of moistare 12:56
Fixedcarbon . . . . 6548
Ash . . . . . . 1692
100 00

Althongh the outerop of this seam can only be traced for a short
dfstance at the surface, there is no misgiving in my own mind of its
general extension to the northward and in the direction of Dudraunri and
Klmra I anticipate also that it might be proved south of Tsli, if
bonngﬁ were undertaken there. I would recommend this being done,
should the desire to test the ground in the vicinity of Dirouri and thence

Coal_probably gocars westward ever take a practical form. With coal
near Tdli, demonstrated as occurring in its usual strength at

(( 168 )
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or near T4li, there would be considerable encouragement for the proseca~
tion of further enquiries ; each point progressively fixed as eoal-bearlng
being the presage of additional sgecess.

The only other band of coal is north-north-east of Khaira in the
Chapar Nala. It is v’gry thin, and overlies shales.
Dip towards north,

A bed of carbonaceous shale occurs ab Barbaspiir, an8ther at

Jagat)iir, and one near the junction of the Baréri

B B, 8 .
The various out-crops of coal and carbonaceous shale that have been
One coal-bearing hori.  Aluded to do not imply that there are several in-
ron. dependent seams of bands. &he exposition of the
Umaria measures is to my mind a fair gauge *of the structure and
composition of the Kérdr coal-field, and hénte we may assume that
there is one main coal-bearing horizon with a like minimam thickness of

workable coal.

Khaira,

SECTION IX.~THE JOHILLA COAL-FIELD,

The Barikars of the J6hilla vglley ‘are exposed about; 13 miles south-
east of Umaria, and constitute two separate fracts, one to the narth,”and
the other to the south of the metamorphic exposure of Péuri, By far
the larger of the two, and the onlx'one ifportant from an economic point of

Myp of north partion viewyis the northern area. In consequence of this
of Johilla field—scale 1  circumstance I have not thought it necessary to
inch o 1 mile. prepare a map of each of them on an enlarged scale.

The accident of position has caused much more attention to be
devoted to the Umaria than to the Jéhilla field; but at the outset of
the Rewah coal explorations, not knowing what the fate of our purpose at
Umaria might be a few borings were simul-
taneously carried out in the Jéhilla valley with
the object of testing the value of the signs of coal that were there
visible. The extra distance would have been a very small drawback if
the only alterngtive of procuring coal had been the openmg up of that
part of the district. As ‘events have shown, there was ‘o immedigte

° * 169 )
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necessity to have taken the precaution of exsmining the J6hilla valley,
but nothing has been'lost by the course then pursued, and it is a matter
of congratulation that we have acquired definite knowledge of a further
and extremely valuable stock of coal land.

The rise of the thﬂA river has already been described as being in
the high trappean pla.teau of the Mandla District.
It passes by a saccession of descents into the lower
level of the Smgwém division of the Rewah State, and, after winding
through a nafrow valley known as the Khéli, which formerly enjoyed,
and even now, though in a less measure, an inviting reputation as a
splendid tiger-ground, exposes near Lakhanpiira, 81° 6’ E. Long., and
23° 17 N. Lat., theethin strif of Bardkars ttmt forms the south portion
of the J6hilla valle.y dbal-field. At Mangthér it passes through Télchirs,
and then soon after entérs*the metamorphic area of Pénri, the rocks of
which constitute its channel for 2 miles. A little to the north-east of
Pénri, it strikes the southern boyndary of $he Télchirs connected with
the northern division of the Jéhilla coalield, and then, flowing past
Bard Chédda, offers from that point to its union with the Sén, the most
typécal sectxon of the Bardkay aud *supra-Bardkar rocks that can be
found in the whole district.”

I think it unnecessary to defend, the propriety of the designation
Johilla coal-field. There are no other exposures of the Bargkar
group than those already alluded to; and as the southern area requires
only a brief notice, it may be dismissed in a few words.

Jghilla river,

South area.~Jbhilla Coal-field.

The measurement of its area gives 8} square miles, which is a magni-
* e tude qlite enough to make it a valuable field, if

. coal occurred in workable thickness.
There are no out-crops, however, of any promise, and though I have
No ouk- mp. of any quoted several mstances, as warnings against form-
promise. ing a damnatory opinion on the mere evidence of
ojit-crops, I ‘am now speaking with the kuowledge acquired in the
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Umaria and Kérér fields. There, the main coal occurs well up in the
measures, but the difference here, so far as I could judge, lies in the
circumstance that the rocks are all below that horizon.

1 would not discourage any who may, years hence, wish to satisfy
their own expeotation", and the following is a
statement of the few places at which there are
slight signs of carbonaceous mattar.

(s) South 6f Amudri, where the road from that village to Lakhan-
péra crosses the Jéhilla, there is *the following

Localities of out-crops.

Amodr séction (descending) ;—

ft. .
Thick-bedded grey sanjlstore . ¢ 20 0
Thin lenticular band of coal and cm'bammu almlc . 10
Micaceous sandstone o . 4 0
Grey and carbonaceous shale . . e 40
Sandy micaceousshale . . 80

Dip north-north-west
(%) Half a mile south oof Manvthir, on the ‘right bank of the
Mangth, *  J6hilla, a thin hed of coal and carbonaceous shale,
2 feet thick, crops out.
From this place, as also Amudri, fossils were procured, Which Dr.
Feistmantel determined to be'—
Gangamopteris eyclopleroides,
Noggerathiopsis hislopi.
(¢) Some carbonaceous shale is exposed west of Mangthér in one of the
small streams having no name, but in which there are several salt-licks.
There may be a possibility of finding the thick coal under the
i Lamétas of Isinpira and Taktai; but to search
oecl:lo: “’L’. afl'if.on”ﬂ for it will bea s;?eoulative undertakipgy and one
Isinpira. +  quite unnecessary, so long as the more conveni-
ently situated seams of the northern area and those of Umaria and
Korér are not exhausted.

! Palsontologia Indics, 1882, Ser. XII, Vol. IV, p. 14.°
: (11 )
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. North area.—J6killa Coal-field.

This portion of the cpal-field extends over an area of 11§ square
. milgs distributed on each side of the Jéhilla river

and firming a band of varying width between the
Télchirs and the supra-Barékars,

The cattention of several previoug observers appears to have been
drawn to the fact of the occurrence of coal in
the Jéhilla valley. This is probably due to the
conspicuous manner in which the coal is exposed, and its propinquity
to Péli, one of the usual apd most favourite halting-places em route to
and from Sobdgpir. »

For travellers progtessing eastward, Pili is the last village at which
supplies can be procureds and there is a great temptation to steal a
day in one’s programme of marches to enjoy the shady mango groves,
the beautiful prospect, and the wild duck and enipe-shooting that the
large tank and rice-runs afford,

It 1840 Dr, Spilsbury, in the Journal of the Asiatic Society of
‘Bengal,! mentioned coal &s being found in the bed
of thé Jéhilla river near Péli, and likewise in a
small stream near Kﬁlesar-Umam of Rewah. At that time the Sing-

J6uilla valley former- wﬁm, and the whele of the Jéhilla coal lands were
Iy under Englsb rule.  ynder English domination, but after the Mufiny
they passed, together with the Sohdgpir t4ldk and the shrines of Amar-
kantak, into the hands of the Rewah administration. In 1854 Major

Siajor Woonghton, M. Wroughton stated that coal occurred in the J6hilla,
Grant, Captain Hyde, In 1860 Mr. Grant and Captain Hyde, of whom
18541860, mentione has already been made, passed by the
J6hilla in the belief that the coal was no better than that of the Umrir
river. In te same year Mr. J. G. Medlicott insertéd, in the Memoirs
of the Geological Survey of India, Vol. II, Part 2, 2 short paragraph
concernfng coal near the village of Maliégtra, and mentions that it was

Ares.

Previous observers,
L]

Dr. Spilrbury, 1840,

3 <
1 Journal, Asiatio Society, Bengal, Vol. IX, Part 2, p. 903,
(1712 ) ‘
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light and very bituminous. The subsequent notices of the Jéhilla, valley
are those by myself in the Records of the Survey.

The boundaries of the Bardkar group are fairly well diso;rnibl.e, and
the only indeterminate ortion is néar Kdmérdu,
where allavium sad %nk grass frustrate all at-
tampts at close d;limitatioq.

There is very little departure from the ordinary type of sandstones in
any of the river sections; but in that of the Qlébghata I remarked
some yellowish felspathic silicions sandstones near Khoddrgaon, with
thin vitreons ferruginous plates and containing
pebbles. It goes againdt my previous experience tc
place such beds either in the Réniganj or Barﬁpt divisions of the
Damidas, but immediately above them is a grey earthy shale, colourec
here and there by carbonaceous matter, in which fossils of true Bardkai
type, of the genera Glossopteris and Pertebraria, were found, and I have,
in consequence, accepted the evidence as decisive of the horizon.

In the Ganjrg Nala, whére the roa.d from Pili to Malidgira crosse:
it, sandstones very similar to those in the Wardhe
valley may be seen,on either side of the Yord
They are nodular, texture granular, felspar slightly decomposed, and
colour either somewhat ye]lowmlf-grey' or reddish-grey.

The general dip is to the north and at low angles.

Coal occurs in several places, but just as in the other fields there i
only one main horizon, so the same feature i
repeated here. The most noted out-crop is thas
in the Jéhilla river, where the Ganjra Nala joins if. A shallow boring
(1882) was sunk on it to get a fair reading of ti
general thickness®of the seam, and, the resul
showed a great advance on my measurements at the surface,

As a point of interest I place the two sections side by slde

Boundaries,

Ferruginous sandstone,

Ganjra Nala,

Outcrops.

J6hilla boring.

ft, in. |, e ft® m,
No. 2 J6hilla Valley Bomho!a Surface section,
1. Dark surface soil . 10
2 Sandstones . . . 6 O  Sandstones e e e e !
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ft. in, ft. in.
Nd. 2 Jéhilla Vllby Bere-hole. Burface section.
8. Coal . . 17 Coal and coaly shale . . 1
4. Bandstone

6. Carboduggous shale .
6. Carbonsceous shale and sand-

stones
7. Coal

.

0 2 0
1 0  Grey micaceous sandstone . 5 0
6 0  Coaland coaly shale . 6 0

Argillaceous shale 20
“12 0 Coal and carbonaceous shale e
6 0

. [

8. Olrbonucuml nndmme ’ " t
The seam can be traced both east afd west and a bore-hole was put

Marjada boring.

dlown (1882) near the junction of the Marjada and
Umarha streams, where the coal appears in great

forea, The section agrees closely with that of the J6hilla boring—

ft. in,
1. Yellow clay [T . . w . 1 o0
2 Sandstone and¥hale . . .. . . . 150
8. Carbonaceous cldy and shale . . . . . . 11 0
4. Bundstone e gt . . . 7 0
6. Coal . . . . . 17 0
6. Curbonaceous and grey lhnly undltone . . . . 2 0
7. Coal . . . . . . 3 0
8. Onrbonmeou llnla and nndm:e . e, 5 O
9. Coal . Y 8 0

Aandat:

and carb

B . .
ale .

nvle of dip is 6°, direction nearly due north, .

From-&nw point westward I {ailed to procure further evidence of the
existence of this seam, but 1 have strong faith in its extension, and also
that, when circumstances render it'a ma%ter of importance ta follow it up,
it will be found to occur under the Lamétés of the Marni Nala.

For the purpose of having the coal practically tested, 500 matnds

Conl quarried for trial  Were quarried from the out-crop in the Marjada

on ralway.

Nala and delivered to the Great Indian Peninsula

Railway for trial in their locomotives.
¢ Average samples selected by myself gave excellent percentage figures,
and for comparison with those bf Umaria coal 1 append a few analyses of

each,

Vol. matter, Pixed carbon. Ash,

... . smm 5458 1811
. . . . 8560 6277 1168
Ce b e, . 8664 6598 748
.. %70 5930 1419

. 2640 6090 12-70

. 2840 6070 1090
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I believe that in the running trials the J6hilla coal was stated to have
shown a slight superiority, but it is difficult to reconcile this assertion
with the deduction to be drawn from the analyses.

Considering the distinet advantage in fixed carbon pogsessed hy the

Umaria coal, the lather ought to have been the
Umaria and Jéhjlla
coal probably alike in  better fuel” Eventually, when both seams are cut
Tually. into, unde? a moderate amount of covéing, I
have no doubt"that they will give very even returns, There is sulphur
in all the coal,

A third boring marked on the map as IIT was instituted to prove a
small out-crop in the Bhébghata Nala ; but after
gding through 153 feet of successive sandstones,
_the rods were withdrawn, the conclusion bel?w that the coal was

ephemeral,

Below the junction of the Bichna and the Dhébghata, there is a band
of coanly shale, but no conk In the bed under it some specimens of
Glossopteris were, procured.

In several places plants were dlscoVered Three species were obtained
b,elow the Seam in the Jélfilla rwer—G’lmon!em
communis, Ganyamoptem comp. cye opfemdu,
and Néggerathiopsis hislopi, From the édri feeder of the Dhébghata
Nala, seven ;pecies—VerteerMindiaa, Glossopteris communis, Glossopteris
indVea, Glossopteris browniana, Glossopleris damudica, Gangamopteris, sp.
Niggerathiopsis hislopi. From the head waters of the Dhébghata
stream, and not far from the village of Amadéngri, eight species— Glos-
sopteris indica, Qlossopleris tenioides, Glossopleris angustifolia, Ganga-
mopleris angustifolia, Gangamopleris cyclopteroides, Gangamopteris cug-
auriculata, Samarapsis, comp. parvula, Noggerathiopsis hislopi.

Dr. Feistmanfel points out, with reference to these*forms, that
they correspond to the association of fossils found with the second and
third seams of the Karharbéri coal-field. That there is this correspon-
dence is clear enough, but I have hithetto failed to see anything dis-
tinctive enough in the ‘character of the rocks containjng this partial
Karharbéri flora to warrant a separation from the Bardkar.

( 175 )
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Before closing my | remarks on the J6hilla field, I would wish to eay
Expefiency of borings ‘that these explorations are another illustration of
:?gx&p:g:llxt roarchs the expediency &f supplementing our geological
resdmhea by boring operations, for, like those who
preceded me, I formed a poor opinion of the seam from the evidence at
the out-crop. Greater experience of the frequent fallawy of surface indi-
cations ‘enabled me to guard myself against expressing unequivocal
condemnation, but the,general bearing of my opinion was,? as expressed
in my first contribution on this area in the Records of the Survey, that
the coal was ppor, and not worth much consideration. The borings and
quarrying have proved that! something more practical than hammer tap.
ping is required to frﬁme 8 correct estimate of the value of a seam,

It is fortunate thnt Justwe has been done to the Jéhilla valley, for,
notwithstanding the fact ‘of its conl being 13 to 14 miles further from
Katni than Umaris, it will prove either a very formidable rival to that
field or a seasonable reserve, aceording to tife conditions on which the
lease of the Rewah mining rights is granted’ .

There appears to be quite 20 feet of coal, ang, although the ont-crop
of the segm cannot be traged «for more than. 2 miles, it is almost a
certainty that both in the direction of Khoddrgaon and of P4li shallow
sinkings would touch it

I refrain from attempting to make a close estimate of the available
quantity of fuel, for there is the undefined drea
under the supra-Bardkars which introduces such
latitude into one's figures that to my mind there is no satisfaction in
treating the questioh. If asked, however, whether 100,000,000 tons
of coal might be extracted from the Jéhilla valley down to a depth of 500
feot, I should reply in the affirtiative.

Estimate of quantity,

1 *Racords,feological Survey of Indis, 1881, Vol. XIV, Part 1, . 1277~ do not
* condemn it becanse experience has tanght me that many seams (as in the Wardha and
Mdhpéni fields) with thin outerops may thicken rapidly, and fornish a good deal of coal. 1
can say, hqwever, that the signs are not promising.”

(176 )
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SECTION X.—THE S0HAGPOR COAL-FIELD.

From the description of the three small ouflying fieldy I now pass
Main area 1,600 square 0 the notice of more extensive main area
miles. comprising nearly 1,600 square miles, and to which
1 would give the name of the Sohdgpfir coal-field. It may hergafter be
found convenignt to introduce some restricted local designations, The
portion within the Koréa district appears suggestive of sych a course, but
I have no doubt that the adjustment of names and titles will be satis-
factorily carried out when the necessity anses »

Roughly speaking, the Sohdgpir field strotches s through two degrees
of longitude, from the river Sén to the river Rpr.o There is no great

Coal seame not, plentic richness of coal, nature having apparently exhausted
fal. herself in abortive efforts resulting in carbona-
ceous or coaly shale, or seams too thin, according to the present standard
of working, to be mined ﬁrgﬁtably. * Owing to the horizontality of the
strata, however, such seams as occur of available size possess the advan-
tage of extreme accessihility, and, can be easily won oveg an extensive
area.! -

Of the rocks constituting the Bardkats of the Sohdgpir field, quite

Sandstones ‘constitute  Dine-tenths atd sandstones, of which the major
Fyths of group. portion are the ordinary grey or yellowish-grey
silicious sandstones, sometimes earthy and sometimes slightly calcareous,
with a small percentage of mica.

T have grouped the whole of the coal measures as Barskars, rather than
enter upon the uncertain and equivocal task of s«;pa.rating them under
the divisions of Karharbdri, Bardkar, and Réniganj. Amongst the
lower strata there are fossil forms whicl? agree with many of those found
in the Karharbéri beds of the Karharbéri field, and in the higher strata
are a few plants which were formerly esteemed as dlstmctlve of th&s
Réniganj horizon. Later researches, however, have shown that the
range of many of the su?posed characteristic fossil forms is much greater

3 This remark applies only to the portio of the Soh&gpir field in the Rewah territory,
( 17 )
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than was formerly supposed, and in the absence of collateral strati-
graphical evidence, I Bave preferred to retain all the coal-bearing rocks
under bne denomination.

With tlh‘exeeption of the lowest beds of the group around Saranpir,
Dhémni, Amiliha, and Dhiggali, there is a common type of feature in all
the sandstones, until the unmistakable ferruginous sandstones of the
supra-Bardkars are reached. There i no representative here of the
iron-stone-shales group, which, coming between the upper and lower
coal measures of the Damdda valley fields, makes the separation of the
Damiida series in that region a matter of extreme facility ; and though
it isa fact patent to every qrdinary mind that where little or no disturb-
ance has taken place, lower beds must necessatily be older than upper
ones, there is nothing sufficiently distinctive either in the distribution of
the plants or the successior of the strata to call for further sub-division.

It would involve a tiresome rehearsal of a multiplicity of names

Bouodaries of Sousg. t0 describe the course of the boundaries of the
phr fleld. * Sohdgpir Beld, T weuld rofer the reader to the
large map; from which it may easdy be perceived that the supra-Bardkar
and Laméta gtoups are anconformable to*the Bszkars. Nearly through-
out their entire extent the boundanes are na.tura.l the only doubtfully
faulted portion being that in the k) bjlmili area, where a fault was mapped
by my late colleague Professor V. Bal! I was not able'to make an
independent inspection of this feature, but I assume .that my views
would have been in accord with his could I have devoted enough time to
the study of the question.

Dip northerly, at low «  There is a general dip to the north at low
sngles. angles, implying very slight disturbance.

In an Appendix a list has bgen drawn up of all the sites at which

List of ooal ‘outerops €08l has been noticed. It presents a formidable
in Appendiz, length, but this bears evnience rather to the fact
that so far as mere plodding was concerned it was energetically carried
out, and enot that there is a super-abundance of coal. For such a wide

3 1t is marked ¢ his map of the Bisr§mplr coal-fleld, Which lics to the south-east of
Juilgili (Rocords, Geologioal Survey of Indis, Vol. VI, part 3).

( 178 )
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area as 1,600 square miles, outerops were very sparingly met with,
and when this fact was understood, it became an obligation to explore
every stream, great and small, emuch more closely than was a% first
contemplated.

In the comparatively level expanse ofafhe Sohﬁgpﬁr district, this
obligation was afmost too scrupalously discharged. But in the hilly
tracts and uplands of Koréa and Jhilmili, the tax on our timewas too
great, the stredmlets and the runlets being overwhelming in number;
and many of them, in which doubtless there are éxposures, have conee-
quently been unheeded.’

Entering the Sohdgpfir field from the west, through the picturesque
Mircha pass on the road between Péli and the towm of Sohdgpir, several
miles of sandstones have to be traversed, both with and across their

’ strike, before anything like a workable seam 8f*coal is met with,

Following the proposed line of railway as marked on our map, there

Thin ool ontarops st are only a few,thjn outerops of carbonaceous mat.
Méhroi, Semriha, Kaupd-  ter néar Méhroi, Semnha, Kaunabahara, and So-
bébérs, and Sobégpdr. hﬁgpur, which 8eem to me utterly devoid of pro-
mise of anything bettes, below the surfaee.

The thickest of these is 2 feet, apd it oceurs in the Kaunsbshéra
stream, a short distance above its jumetion with the one coming from
Semriha. it is much weathefed at the surface. Northward from this
ouferop, the sandstones are thickly bedded porous rocks with decomposed
and undecomposed felspar, the former of which is of an unusually reddish
colour,

Specimens of the fossil Trizygia speciosa together with Glossopterds
communis, Glossopteris formosa, and Vertebraria indica, were found {n
some variegated micaceous shales, and greenish close-gmmed micaceous
argillaceous sandgtone, associated with the coal band exposed in the
Mirna river where it flows past Sohdgpir.

This is one of the few localities in which Zrézygia was met with, As
bearing on the unification of the Damiids series, this equisetacfous plant
is & very interesting ode. In former years it was swpposed to bea

(179 )
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characteristic Réniganj form, but it appears that it occurs almost as
frequently in the Bardkar as in the Réniganj group, as shown in the
following List ! :—

. ¢ Bénlganj  Barikar
group, group.
Réniganj fleld . g -
Sétpara l:nlklln
Auranga fle . .
6kéro e s
Ichir ..

'l‘o the east of Sohégpir an admixture of coal and carbonaceous
Carbensaccns shale ot sliale—the latter largely preponderating—shows at
Chainpfir aud Jemda- the edge of the trap formation between Chainpir
Juméi. and Jamta-Jam6i. The bed measures 7 feet, but
did not impress me fivourably as a source of coal.
It was my intention to have had three or four borings made in the
neighbourhood of Sohigpﬁr to place our knowledge of that part of the
Borings not carried field on an exact footing, but unfortunately circum-
out. . stances arese’ which necesmtated the presence at
Umm until the close of the workmg season (1883 84)«of the Assistant
Mmmg Engipeer, to whom the task of earrying out my views had been
entriste], a-Neither here therefere, nor at Lalpdr, Khaira, or Dhanpfri
~—all villages, further to the esst and south, where sites had been marked
out for trial borings—have any undetgrbund readings been qbtained.
Judging from the evxdenoe available at the surface, I should not be
disposed to commend the area immediately adjoin-
djoining railway .
between trchapuss and  ing the railway from the Mircha pass to Sohdgpdr
Sobégpdr, nok valuable. ¢ initial mining operations in this field.
There are more decisive and cheering indications of fair coal lands in
86 sivr. the vicinity of the Sén; and as a convenient line
C L of descrifftion to follow, I shall take the river up
where it enters the Bardkar area north of Andkpir®.and comment on
the outcrops in it, and near it until it passes beyond the confines of the
field.

3 Pal, Tndics, Fossil Flora of the Gondwéna System, Vol, II1, Pt. 8, p. 71.
$ Amékpir is the residence of the Chief of Sobdgpdr. *

< (180 )
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The lowest seam is exposed between the villages of Karaibéhéra and
Mariérés in the Bakén Nadi, a tributary on ther left ‘side of th® Sén.
It measures 8’ 8” at the crop, but gvill in all likelihood thicken to the deep.
With the object of determining this ﬁreumstnnce,
and the further quesipn of whether it was the
probable representhtive of the Umaria band, I marked a spot for a boring
near Chachai, but, for the rea.sons.prewously explained as affecsing the
other sites in the neighbourhood of Sohdgpir, my purpose was not ful-
filled, A feeling of grateful relief, after a month’s Close susvey, at having
found anything like coal, made me at first estimate my discovery of this
seam a little too highly. Referring to my figJd notes, I See that I al-
luded enthusiastically to the coal; a more modgrate view gives, 1
think, a truer idea of its quality.

The outerop is confined to the Bakin Nads, es there is not a trace of
it in any of the numerous streams either to the east or to the west of
the Sén. .

I searched carefully arqund Maridrés for frther signs of coal, but

Waterborae coal i 1 could only find watertborne fragments in the
Suthng Nala, Sﬁthnu Nefla. I endenvaed to layemy hand on
the bed that they came S from, and spent ofore than a week m‘p'l‘ospect-
ing, without obtaining a satlsfa.ctory refurn for my labour,

The next stream in which there is evidence of coal is the Katna, on
the r.ight bank of the S6n. In the lower portion
of its course there are two outcrops near Rémpir,
but they are scarcely worth recording. In the upper reaches there are

Bakén Nadi seam 8’8",

* Katna Nala,

Rampur, Manglichdan, Several places in the neighbourhood of Manglichidan
Hurii, and Manjira, where indications of coal are visible, but with the
exception of a bed of inferior quality, between Harri and Manjin;,
measuring about 6 feet, none of them exceed 30 inches. L

North of the ‘confluence of the Katna with the Séngpwe find a belt
of productive measures, occurring at about the same horizon as that of '
the Umaria field, There is one main seam which is something more
than 5 feet, and two smaller ones underlying it,
varying from 12 to 30 inches. Owing to gendle

( 181 )
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rolling in the strata, and to the low dip that obtains, the outerops of
all the different ‘beds«are repeated, and we must guard against over-
estimating the number of seams that wp are dealing with.

The maiw seam comes,to the surface between Bargaon and Kelhauri,
once jp the Jaminis, thrice in the S6n, frequently
in the Bagéha,and twice in the Nargéra stream.
Tt covews a large and easily workable area of either side of the Sén, and
it can be picked up along its strike for a distance of 10 miles.

» It is the seam pas eavellence of this part of the field, none other
spproaching it in thickness; and I am glad to see that the line of

Proposed “ﬂw'ny ine railyay actually t?uches it between' the villa{;es of
touches seam between , Burhar and Amlei, thus making it immediately
Burhar and Awlel. . g cegsible to any adventurers who may wish to
work it. The coal is of £air quality throughout, but that in the upper *
portion of the seam is the best. The assay ‘of a sample of the latter

gave—

Outerope of good seam,

Moistare * . . . ce ¢ . . b8
Volatile matter , . . . . . . e, 296
Wixedcarbon ., . .Y . . . . ., 850
Adh . . S, A . 97
. - 0 J—

1000

It does not cake: Colour of ash reddish-'grey. I failed to trace the
seam west of the Nargara river, and strange to say there is nqt a
vestige of coal exposed in the wide tract extending from the river to
the boundary of the overlying Laméta and supra-Barikar groups to
the south-west. In the Sarpa Nadi, there is just sufficient coal to oblige
me to allude to it, but this is north of the area indicated as sterile.

The next tributary of the §6u of noticeable size below the Bagéha

Kuér.N:di. is the Kasér Nadi, which with .ita feeders gathers

- the waters over a large stretch of country south

of the KGnGk river, and the irregular line of trap extending from the

trap-capped hill of Mahéra.. There are very few outcrops of coal

within the limjts of its drainage basin, and in 4wo instances only could

1 make a complete measurement of their thickness. To illustrate the
(182 )
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character of the sections afforded by this river, I quote the remarks on
my field map appended to each plotted outerop.

'y N _
Village. River, Bnnsu.‘
Khbarla . | Kasér . . .| o9 obscure.
Nimhua w ® . : .+ |Coal under "mter..
Terriha . . | Jamuna trib, . | Small exposure. Only 1’6" seen,
Channsuri . .| Tiibutary . .| Coal \xm.lef water, o
Bargaon . | Jalnuna trib. . | Coal under water. Dificult to see,
Ditto ”» . | Shale under wator. ¢
Hatgala .| Tributary . , .| Coaland eﬂb. shale badly scen,
Bahgdr . | Kasér . e e Conl uuder water
Sahipér . Tributary . . Cosl only partly exposed.
Bacharuar . » .| Coal partly seen,
Daukibdri . ,,' . ° Lt . | Not all seen. s
Kiréli . | Bichli trib.. « @ .|Seam flot seen.
2
The definite measurBments were— °* o
Village. Biv:f. . .Rnunxs.

Nimhua . Knlér' . +  .|Coal 2" 0".
Kiréli .| J6batrib . . {w &

Coal 1’ 6",

.

The story of the Kasér is that of nearly every remaining river ard

Like conditions else- Stream in the Rewah portion of the Sobigpir
field, east of the Sén. The seains are few in

where.

number, small in thickness, and imperfectly exposed, and 1t would be an -
infliction on the reader to devote a paragraph to each, as fqll justice
in most instances is meted to their claim for consxdemtwn by the general
designation, unimportant.

( 183 )



48 HUGHES: SOUTHERN OOAL.FIELDS OF REWAH GONDWANA BASIN.

There is however one seam near Sabipdr which, though obscured by
Séhiptr nmm, * water, appears worthy of attention. It crops out
fedm. where asmall gream east of the village joins
the larger’ ane coming from Karrabén. About 4 feet are visible, but
probably 6 to 7 feet would be a nearer approximation to its true thickhess.

About a mile below the Kasér is adittle stream flowing from Birhili
in which there: is an’inferior seam measuring 3
feet, the continuation of one of those noticed
above. Thendor 8 or,9miles the S6n flows over a considerable mass
of trap and through sedges which give the rivef bed an unusual appear-
ance of lnxuriant greennesg.

Near Nabalpir the Sarpa falls into the Sén, This stream rises at
" “the foot of the trappean plateau to the south, and

reteives a prodigious number of tributaries.

One of them between Hardi and Sirangpir exposes a thin band of
carbonaceous shale at a spot where several. specimens of plants were
obtained, As this'is the nearest and only approach to anything like
coal dver a largt, area, I have notictd it. It hasno slgmﬁcance, however,
#xym an economie poitf of vxew '

In another tnbuta.ry,—tha Jamuna. Baisaha—near Dhémni, some

very fine leaves. of Niggerathiopsis hislopi were

* procured, and in hssociation with them were seeds

of the same plant. Of these latter, which Dr. Feistmantel has named

Carpolithes millers, be says, that they were first described from Passerabhia

in the Karharbéri coal-field from Karharbéri beds. It is somewhat

interesting to find them in such a distant region as showing the wide
distribution of this particular cycad.

Enumerating the different collections of fossils from the neighbour-

hood of Dhémni, Sérangpir, and Hardi under ong head as they all
,belong to the same horizon, they comprise Pertebraria indica, Glossopteris
communis, Gangamopteris cyclopleroides, Gangamopteris spathulata, Ano-
mozamites, Noggerathiopsis Rislops, Niggerathiopsis lacerata, Voltzia
keterophylla, Carpolithes millers, Samaropsis, of. parvula.

T 184 )
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There is an analogy between these fossils and those' from the. Kar-
harbéri group, but a recent visit to Karharbéri has shown that, go far
as petrological and textural features are concer ned, there is 0o lmmony
betvyeen the rocks of the two fields. In the ‘strata of the Karharbéri
horizon, oue of the points chiefly msxsbed on 15 the brecciated character of
the sandstones. Those of #his region are peculiarly devoid of pebbles
either worn or sharp; they are principally soft earthy sandstones
and shales occasionally micaceous, moderately ﬁne-gmned and either
whitish or grey dashed with pink or brown,

Passing the neighbourhood of Khaira, the Sarpa and its affluents

No coal outerops near Cut through typical felspathic Barikar sandstones,
Kbaits, . but, strange to say, I could qo'f find a trace of coal
»or any approach to coal. So much, however, was 1 struck with the pro-
bability of its occurrence, that I chose two sites for boring ; one between
Khaira and Pipdria, and the other at the junction
of thé Ba.rua. and the Sarpa streams, As I have
previously explained, however, these borings were not carried out, but
should explorations ever again be f,hought necessary, I recommend them
as suitable positions.  *

The only outerop of coal of any pretension in the Sarpa is near
the southe.r'n mirgin of the {rap area north of
LélpGr. Tt is better seen east and west of the
river. in two small streams and the section is (descending)—

Rites for boring.

LAlpér seam.

ft. in,
Carbonaceous shale , . . . . . . 40
Coal . . . . . . . .. 20
Carbonnceous shale . . . . . . 80

Iam inclined to believe that this seam corresponds with the shale
and coal east of Sohjgpir along the horder of the traps between Champa.
and Jama-Jaméi, and perhaps if driven into, the proportidm of coal at
both places may be found to be actually greater than appears,‘ at the

surface.
North of the Sarpa we find in the Sén another outerop of what
struck me at first as being mainly carbonaceous or coaly shale, but it is
D ’ ( 185 )
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evidently the continuation of a large seam that is very plainly exposed
in the Nagaua and Jaméniha streams, and which, when accessible for
exammatmn and measurement, provéd to be a useful collestion of
coal. -

The full section is bkt seen where there is a waterfall in the
Jaminiha north of the village. of Nandnah, and
the several dilmensions are as follow :—

.

Naulnah searp.

g

1. Finefgrained m-gy fehpntblc undalomu.

2. Fine-grained slightly enrb Yy
8. Carlomaceous shale . .
4. Coal

6. Carbonaceous lnnd_y llmla

6 Coal . °. .

7. Shale , *

8. Coal . v 0

9. Carhonaceous shale,
10. Coal, hard . .

11, Curbonaceous shale . . .
12. Ironst this is n distinctive dund). ..
18. Carbonaceous sandy shale . NS

14, Sundstone.

CO=WdMOOTMN L
LCXONOBIWLOOO®

This scam c4n be traced over a very ‘large aréa, and I am of opinion
that if“Bppears again' in the north in the Khairi and Kénék rivers. I
make this statement, however, w1th some diffidence, as the section across
country, although: suggestive of thls, is I:Ot a clear one. Analyses of
coal from the bands numbered four, eight, and ten give the following
results (exclusive of water) :— )

Volatile matter. Fixed carbon, Ash.

No, 4 23'84 6250 1866
» 8 26'55 6289 1066
. 10 1828 4815 8367

The better portions 4 and 8 are said to cake and partially cake, and as
the samples nopresent the worst quality of their respective bands, having
been taken from where the coal has undergone deterioration by exposure
to alteyhating heat and rain,.we may confidently commend fhis seam as
a valuable itgm in appraising the merits of this part of the Sohdgpér
field. ’
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Higher in the series are two or perhaps three sma]l beds of coal,
Smoll seams in varions  the outerops of which have been met with in
rivers, the Nagaua and its tributaries, and ajso in the
Ghorbei, Gurrha, Kanuahi, and Khairi stredms. Not ¢ne of these
strikes me as being of much importance ; sthe greatest thickness in
no case exceeds 3 feeb 4 inchest Several of the outerops are at the
Seams at base of base of waterfalls, and whilst our survly was
wateefalls. progressing, this connection of coal with each
abrupt fall in the level of the rivers was found todbe of constant ocout-
rence; during the later’ years of our labours, we took advantage of
this circumstance to diminish the toil of speculative w:mdermg
I am inclined to think, as I have already saidy that the Nandnah
seam crops out at the mouth of the Khairi and Kdndk rivers, but the
sections are very imperfect, The first one, just®at the junction of the
Khairi with the Sén, when roughly measured, gave (desconding)=—

ft. in

dded sandstone 17 0

wior %, . 110

Blue shale . © e 05
Coal inferior . . 30
Blue shale . . T
Coal . . 20
Carbc  eous o,nd ulmly -umhtonq, [

Some of the coal was submifted to examination 'in the laboratory,
but the results obtained were not encouraging.
In the Kéndk, the seam is but partially seen, and the exposure is
4 feet 9 inches to 5 feet. It cannot be traced far, and in all directions
there is a great abundance of trappean matter, which covers up the rocks.
Of the small seams higher in the series on the right side of the Sén,.
there are representatives or the actual coatinuations on the left side of
the river within the holdings of the vil of
sag:::.m ]n’;a?:.nr lvtlvlzl:f:; Semdih, Ma,lkl, Kushai, ;fthén and Nl;ifmn.
Eatbari, Nipaoian. Not one of them exhibits a greater thickmess than
9 foet 6 inches, The dip varies, being both'to the north and souih, but
the angle throughout is small, only very occasionally rising to 8 degrees.
( 187 )
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Plsamg again to the other side of the Sén, three coal bands occur in

* the Singaora and Silpari and Didpipar streams,

&r&nﬂu«;” sl')?f;&u The largest of these isat the outfall of the Singaora

wrans. intto the Sén at the bottcm of a small cascade; but
like the rest it seems to pugmise nothing of practical value. '

In the actual bed of the S6n, ther is no sign of coal for many miles
down it course beyond the junction of the Smgaora Nala, until the village
of Girérd is reached ; but in the Mdrna river, which was alluded to when
deseribing the neighhourhood of the town of Sohdgpir, there is an out-

Méra Nals, Bijuari TP between the hamlets of Udri and Bijauri. I
outerop. cowld not in any of my measurements make the
thickness more than b feet, and the quality struck me as being poor,
pieces of the coal being very heavy. One of the exposures is at the base
of a small waterfall at the mouth of a rivulet joining the Mdrna, and
while examining it I disturbed a fine male tiger (which I subsequently
shot) that had retired for the day to the cool pnjoyment of an umbrageous
retreat.

The last seam of cobl in the §6n, and the highest in the series crops

out in several® dlﬁ'erenf places near Girdrd. It
18 capped by carbonaceous shales and sandstones,
and the whole mass of dark-lool;mg xrocks forms a conspicuous feature
in the river bank. It was the firs, seam of coal that I met with
after we had commenced the survey of the Sohdgpdr field. I.could
obtain no information about coal from the natives; but by follow-
ing up the water-borne fragments for several miles along the channel
of the S6n from the confluence of the Johilla, I discovered the source
whence they were derived. The following is the section of the
SeAM ;=

T Ofpird l:am.

LY

“t. in.
Cal o . . . . . ' 50
Carbonaceous shale . 6 0
Coal oo . 94
&arhonaceoun lhlle o e s e 20
Coal . . . . 2 8

Carbonskeous lbnle nnd coll, not ull seen,
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There is a sufficient workable thickness of coal, but an apalysis of it by
Mr. Malle: was disappointing. ’

Moistare . . . -, . . 27
Volatile, exclusive of mouturo . . . . . ! 98

*  Carbon, fixed T R
Ash . . . . . . . . . . 473
1000y

If it were not that the distance between Gréré and the Kindk out-
fall was rather too far, and the evidence too xmperféct. to reduce correlg-
tion to a certainty, I might be tempted to suggest that from the simi-
larity in the composition of the coal at these tvo places, the’ exposures in
both localities are of the same seam.

With this notice is ended the description of all -the more important
duterops of coal in the actual bed of the S6n and.the area drained in the
lower courses of the lesser tributaries that join it below Andkpir, after
the commencement of its traverse through the Bardkar group.

A large number of specimgns of pla.nts were found with comparatively
* little trouble in the tracts*of land enclosed by,the

S6it and the'supra.-Ba.réknrs, north of the latitude
of Nabdlpir. They were mmnly of the genera. Giossopteris, and Verte-
braria, and the latter occur in 'profuse abundance in many spots.
Quoting again from Dr. Felstmagtel’s TPossil-Flora ofsthe Rewah Gond-
wéna basin,! the different forms determined, and some of the localities
whence a large proportion of them were procured, are—

Amliha, Glossopteris communis, Qlossopteris angustifolia, Vertebrarie
indica ; Maiki, Glossopteris communis, Vertebraria indgea ; Murna river,
Trizygia speciosa, Dicksonia hughesi, Glossopteris angustifolia, Gl. com-
munis ; Qlrdrd, Vertebraria indica, Scﬁizou{um gondwanensis, Glossopteris
angustifolia, @l. communis, Gl. formosa, Gl. formosa var. major, GE.
indica, Gl. browniana, Squame gymnospermarum ; Sareis Schizoneura
gondwanensis, Glossopteris browniana.

In this list Vertebraria is found high up in the series, and it is $bund-
ant everywhere, Trizygia ig seemingly confined to upper beds.  Certain

Fossils.

1 Pal, Ind., Fossil Flora of thé Gondwana System, Vol. IV, pt. 1.
( 189 )
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species of Glossgptens are generally distributed, but others are restricted.
Schizoneura is more éommon in upper beds.

There,are no specimens of Gangdmopteris, and it is noticeable that
this plant is‘confined to the lower horizon of the Bardkar group. |

East of the 86n a verfrconvenient division for details of other out-
crops may be drawn at the north and‘south, watershed of the Kéwai river
and its®%ributaties, near east longitude 82°. Although the area is a large
one, there is a notable absence of thick seams, and indeed there is not
offe exposure Which at-first sight would undeniably be declared valuable.
Almost without exception every outcrop was imperfect or indistinct,
Many of them were entirely under water, and their discovery was
chicfly due to ha.vm'g a graduated scale of liberal rewards which excited
the exploratory ardotr of my camp. There was no opportunity of learn-
ing anything by boring, and the fact of coal occurring at Umaria and
being worked there made it appear unnecessary to expend time and
money in even shallow trenching., ‘

Proceeding eastward from Girérd thert are carbopaceous shales here
and there ; ¥nd some inf'erior coal south-east of the
o \villa.ge of Khama. The,largest of these outerops
is capped by rather coarse sandstone with a roseate tinge, and the

.
Poor coal at Xhama,

measurements are — ¢ e
. B ¢ £t in,
Sandstone . e e Y s L1200
Coaly matter and shale coe v e v . B0
Coal . . . . 08

There is nothing lnvmng in the appearance of this seam, but it is
notwea.ble as being the principal mass of carbonaceous matter for some
miles around.

No coal is seen between tlns and the Obhi river, forming the bound-
ary of the:Rewah and Chang ‘Bhakér States, and there are no seams of
any importance in the Kdndk or its feeders until nearing the village of
Jaintplr. Passing over the names of the streams tbat yield no surface
evidengd of coal, in order to.avoid a deluge of usel¢ss references, there

Kbappe-Kdta stream, is an ou‘torop in the Khappar-Kita within sight
of its junction with the Kdndk, and in descend-
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ing order the following rocks are visible : —

. ft. in.»
Fine-grained grey sandstone . .80
Blue shales 20
Coal ., . 20
Curbonaceous shules, mr.h u s!nug of c.onl 1 0
Coal 20

Shale or conl, unde.r water .

In one of the sources of ‘the syme stream and about a mile and a

Bandbua hamlet ang quarter south-east of Bandhua hamlet, and the

Khohéra seam. same distance east-north-east of Khphira, there is
+ fair-sized seam with anm exposed section of— ’

., ft.in,
Coal . . . . . . . ? . . .80
Cuibonaceous shale . . . . . . . .20
Coal . . . . . > .30

This is the most promising seam in this pa.rt of the field, and thougl.
I can assert nothing positively about the goodness of the coal or the
real underground relative thickness of the shale, I am inclined to form a
favorable judgment of its &orth and t8 ltope that the shale may diminish.

In the Kdndle there isa 4-feet seam of moderate quality below the
ovtfall of the Dhoran, and then there is along
blank of 8 or 9 miles, in which there is no
appearance of true coal. As its head waters are neared, however, there
are numerous subsidiary streams, and in them, as also in the Kindk,
thsre are some outerops of darbonaceous matter.

Al of them, with the exception of a 8-feet seam of coal south-west

Semuria hamlet, seam  Of Semaria hamlet, come under the head of ¢insigni-
' 0", ficant,” as neither the quality of their coal mnor
their thickness at the surface recommends them,

The rivers examined were those flowing past the villages of Kimer-
hin, Delbbskherua, and Khamaria, and falling into the Kdnsk pn its left
bank, and the Biclili and others on the right bank. ,

At different spots on the 1-inch maps the Topographical Survey

Conl marked by Topo- have defined as coa] what really is carbonaceous
giaphical Survey. shale; but though this mistake has been com-
mitted, the records proved very useful in suggesting closer search for

( 191 )
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true coal seams, and in directing attention to localities that might other-
wise Have esoapeii observation. The bed, however, marked as coal near
Kichri does contain 1 foot of coal,c the section being, descending

¢ ¢ . in,
Cnrbonscecus ghale .. . . . . . . . 46
Sandstone oL, 06
Argillaceous sandy shale L . 10
Goal PR AR 10

There is a small fault running east-north-east

<At several places in the actual channel of the Kéndk my colleague
and myself were fortunate enough to find fossils :
Schrapnenra gondwanensis, Glossopteris communts,
and Vertebraria indiea.

The Schizoneurs decurred in grey olive-green shales, bearing resem-

Kanbér village, Verte.  Ulaite to some of the Panchet and Télchir shales
braria. of the Raniganj field. The Vertebrarim were
found north-north-west of Kanhér,.in a bed of carbonaceous and argil-
laceous shale, and are noticeable because tHey occur erect. This is the
first instance in which I have ever‘met with roots or stems in such a

jtion, and on accnul\t of t.he. rareness of th.q circumstance, I have
thought it ‘worth while recordmg There is every appearance of the
Vertebrarim being in their original situstion, having grown in the carbo-
naceous shale, and penetrated into the uiderlying bed.

Outside the drainage system of the Kdndk, there is still one river,
the Géhiréri and its tributaries, lying west of the
watershed of the Kéwai, in which there is evidence
of coal, It joins the 86n within the area of the Télchirs, but throughout
its entire course it is the old story of no seams of a determinable thick-

Ougrope. ness of over 8 feet. There are outerops near
Taraid6l, Chinmér, Sardih, Mirdhéa, Ledéra,
Pakariba, Réila, Bargaon, Dhéma, and Titripénri.

In qgality, the seam south of Dhima and the one north of Réils are

Dhima and Rédla feemingly the best, bat my opinion must be sc-

seams. cepted as open to possible correction when more
( 192 )
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detailed and more special enquiry is instituted, I deemed it a sufficient
reason, so far as this country is at present conceérned, for abridging my
examination of a seam when ds apparent thickness did not exceed 3
feet ; at the same time I am aware that beds 8f less thickness than this
are sometimes successfully worked in Eurgpe.

Kéwai Biwer.—The next obsarvations on coal fall within the drainage
system of the Kéwai river, and thére is some satisfactionsin beiny able to
state that two or three of the outcrops met with rise above the yard
limit. oo -

The Kéwai and the Sén meet about 2} miles below the border of the
Pendra subdivision of the Bildspur District. Of the two rivers the
Kéwai is the larger, and its name should either have been substituted
for that of the S6n, or the course of the latter should have been along
that of its affluent. The scenery of the Kéwai is
in many places very bold and impressive, there
being repeated stretches of rocky channels and cliffs of coal-
measure sandstoves. The "eroding action of water is remarkably illus-
trated in the torm of pot-holes and I have never

met with more. striking, dmp]n.ys in any of the
fields that have fallen to my lot to survey, than those which are to be
seen in thig river. I have seledted for this memoir a view near Gam-

Scenery.

Gambhiria - pot-holes.

bhirda of an area of eroffon Just within the bour;dary of the Bardkars,
where there aresote cave temples, reaches of clear deep water, a succession
of small falls, and a lining of forest trees, in fact where circumstances
combine to make a varied and an attractive picture.

Proceading up the Kéwai northwards, two thin bands of coal are ex-
posed between Pasén and Gambhirda, but the first fair-sized seam ocours
west of Bélha Paidri. There are severs] exposures
of it, but the most open ove is where there isa
warm spring in the left bank of the river, and the section is— .

Bélha-Paiéri : seam V.S” f

. . in,
Coal . . e . .. . . . Eo
Carbonaceons lhnl. . e e e e e e e 12
Coal, not all shown . . . . ' . . 4 0
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.

1 have allowed 7 feet of clear coal ; and as the analysis of an average
sample ‘gave— v

Vater, hydgroscopic and combined . 1080

Volatlle matter c e e . . . . . . 25649
Fized carbon , . . . . . . . . 6354
Ash . . . . . . . lowr

10000
it will be &t once ‘seen from the high amount of fixed carbon in it that
this seam may be adjudged a good and useful one.

£ little higher up the Kéwai, at the outlet,of the K6tma, where
there is a waterfall, 1 foot of coal is visible. No
other buterop occurs in this tributary, and for a
considerable distance:bg the north in the main river, and in its succes-
sive feeders, there are no si.g"ns of coal.

In the Chaurdr, however, that joins the Kéwai on its right bank, and
on which stands Ningdédni, one of the principal
villages of etlte district,” we again meet with a
fine seam of coal, as well as others of less value. The lowest in the
series 18 about, &' 0 thick, and lies south of Urthn. Then above it is
the largest scam in the sgctiop ; i is exposed in éhe southern branch of
the rivery dowing from Chapéni, under an over-
hangmg maseof sandstone. The measurement is
6’ 7", but there is more of it under water. The coal seemed to me very
good, but, though I broke off a piece for analysis, it ddes not appsar to
have reached the laboratory.

Proceeding to the main or northern channel, which is named Sin-
*ghdra, there are two other seams of coal, the

lower of which is not measurable. The upper one
is 2' 8", and,,unlike most beds of coal, is not accompanied by any under-
clay. Above this there is nothing of further interest, but thereisa very
fine extent of deep clear water, invitingly adapted for a mid-day swim.

Returmng to the Kéwai, which is barren of anything in the shape

K‘w Nela and triba-  OF coal, we next have the Kanai, and its minor
turies. *  system of tributaries, the Bichli, the Kharbira, the

(194 )
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Jengiirdda, the Sui, the Chilam, and the Gandrd Kidnd and others, of
which many rise in the Koréa district. The ofly seams of proper size
crop up near the heads of the ‘Gandrd Kdnd and Chilam_ strbams in
localities difficult of access, and which it would probably puzzle me to find
a second time. Thgy measure respectively 5' 4°
and 5" 0”y and appear to contain good coal. The
other seams and bands ave either .petty in dimensions or spoor in%tharacter ;

Seams 5’4" and 6’0",
.

but for those who in future years may have the curiosity to examine
them, I give a list of the village lands within whose lirhits they lie—

Village. Number of seams Rekurxs,
.
Thangaon . . . .| One seam .| Coal snd nhnle. 1’ 6" seen, rest under
water
Bélgaon «| Oneseam | Ogg,foot thick.
Bachdoli . . . .| Onescam | Seen 2’ 6", rest under water
Kanai Tolah . . . o +|One sam . Section—
»
- Coal, 1/ 6",
. Sandy carbonaceous shale, l 2",
Conl, 1’ 6"
Snndy carbonacaous shale, l 0",
Coal, 2.
r Colly shale, 1’ 0"."
o * | Seam is repeated several times.
Lohdri . o . . . . (zr'xe sesm . |Quite undgr water.
.
Rptoura . . . . .|Oneseam .| Imperfectly exposed, only 2' 0" visible.
.

The next tributary of the Kéwai, the Latbira, was incompletely
examined, but I am inclined to think that there
are mno outerops of carbonaceous matter, as the
portions of its channel that I looked at contained no washings of

coal,
North of the Lathiira there is nothing seen for abouj 5 mxles, either
Pachkdra seam re- in the Kéwai or other streams, but near Pachkéra
Peated. is an outerdp of a seam which I believe is repeated
in the Koéki, and agmn at Bichia, Chatai, Haswéhi, Bhalmari, Pip.
ria, and Kénwahi, Like the generality of the seams*in the neighbour-.

( 195 )
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hood, it is only partly exposed, and, strange to say, not more than 3 feet
are visible in any‘sectidh. I am quite prepared, however, to express the
convictien that jt is -pfo’b‘a'bly’ 1 to 2 feet thicker. An analysis of a
. K6X Nals coal sialy. sampie from the K6ki river outerop did not give
s favoralrle results, the fized carbon being meagre,
and the ash abundant.

Water, ﬂygrompiﬁ and combined . . . . . 212
Volatile matter exclusive of wator . . . . . 2101
Fixedoatby . *, . . . . .. . 46%0
Ash | . . . . . . . L . 8349
. 10000

[

At Bichia the union of the Barnai and the Kéwai takes place, and
then the latter river far'ms, for about 7 miles, the boundary between the
Koréa and the Rewah Stats. West of Kérdbshdra it is confined to
Koréa, and takes it rise between the upland peaks of Khéro and Dha
marpinga. In this remaining partof the field,c watered by the Kéwai
and its streams, there are not many seams of noteworfhy size, but, as
usual, there are several of small dlmenuons, at Charwahx Mouhéri, Dégla,
Roji, Kémbnbﬁra, Chaton, Kaparia, and Paknha. o The principal expo-
sure of coal is in a branch of the Jhiria, north
of Nerta, It& thickness is nothing striking, but
it looks good, and, as 1s almost always the cass, the dip is easy. The
direction locally is to the south. Section—

Neriia seam.

ft. in,
Coal .. P 20
(‘arbouaceous lhale.hnrl 09
Coal 2 3

Hestho Rwer —The next convenient division of the field is denoted
by the 1mportant drainage system of the Hestho. And Justas the Sén
is the pa.rs,mount river in the Rewah State, so is the Hestho in the Koréa
State. A few minor tributaries of the Hestho on its right bank just reach
into‘Rewah' territory, bnt with these exceptions the Hestho, at all events

in its upper course; is truly a Koréan river. It takes its rise in the heights
( 196 )
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north of Stnhat, the capital of Koréa, amongst the supra-Barikar sond-
stones, and enters the field of the true coal-measurek in the vitinity of
the town. Its course and that of many of its feeders lies in great part
in a hilly and impracticable country so far a8 communioations are con-
cerned. In consequence of this physica) edrawback connected with the
coal-measures, the value of the djfferent bands of coal is so reduced that 1
have curtailed my notices, and have passed by all but theslarger and
more important seams with very brief allusions. All the details of
locality necessary to again find the outerops that we met with are n the
Chapter of Appendice's.
The Bardkars are contracted in width in the Koréa State owing to
Productive measares denudation, and the chief feature in the distribu-
in south of field. tion of the coal is, that the productive measures
are confined to the lower horizon of the grédp, forming a narrow zone
along the southern border of the field.
Before describing tife Koréan poxtion proper, there are two streams,
Kilharia and Jiria the *Kdlharia and the. Jhiria, tributaries of the
streams. Hestho, that “rise in the Rewah §tnte and which
I should first treat and dispose of.. Being 'tributnries of the Hestho,
I left them for notice with the drainage system of that river, but the
accident of local position thidbws the coal-measures that are exposed
in them rather out of ha.nnon;' with the restriction of the fiscal limits
of the Koréa State.
There are two seams of coal, of which the upper is exposgd close to
Bhalmdri Dimarks- the village of Bhalmiiri, measuring 5 feet 4 inches.
obir, seam 6’ 4° The direction of dip just at this locality is to the
south, but the rocks undulate, and the seam is again seen near Ddmar-
kachér. The lower seam is visible at the confluence of the K{lharia and
the Jhiria at the foot of a waterfall. It is capped by greyish-white
felspathic sandstone, very soft at the surface with felspar decomposed’;
there is here and there a slight tendency,to ferruginous segregation, but
not nearly to such an extent as in the regular Mdbddévas, I make this
allusion as a warning, for, though the presence of iron isa very essential
( 197 )
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element in characterising the sandstones of the Mahddévas, it often plays
a promilient part, ‘out net to so great an extent, in varying the appear-
ance of vocks that do not belong to that group.

ft. in,
The thickness of the sandstone is . .o 28 0
Coal seam . . . € . . . . 72
ft. in,
Coal . . . . l . .86
Carjonaceous shale .10
Coal . .28
Underneath this:— .
® Carbonaceous shale and sandstone . . . W . 20
Sandstone . . . . . . . . . . 130
Coalaud cdaly shale . . . 010

Then sandstones to the end of the section where the road from Bhauta
to Jhagrdkhand crosses-the stream, and where Télchirs are brought up
by a fault. Owing to the andulations of the strata the seam is repeat-
edly exposed to view for about a mile and a half in the bed of the stream.
The analysis made by Léla Hira La] of what was selected as an average
sample of the coal, gave—

Moisture . . . . . . . .. et

® Volatilematter . . .7 ., . . ., . 282
Fixed carbon . . . . . . . . . 696
Ash . . . . . . . 6%

: 1000

Tt does not cake. Ash reddish in colbur.

This is much more favourable testimony to the excellence of the coal
than T anticipated ; the smallness of the ash is remarkable, and for the
future credit of the Sohégpir field, I hope this amount of 55 per cent.
will never be exceeded by this seam., With such fuel as this much
might be accomplished, but, unfortunately like most good things, it is
not to be easily obtained, being 86 miles further away from a line of rail-

way than Umaria. The continuation of this

Continuation of seam,
towards the Jhagrékhad  seam is met with both to the north in the Thagré-
#pd Néori stroams. khand, and to the south in the Néori, 2 miles
south-enst of Ténki village. My colleague, who traced it in the latter
direction, ‘states that 64" are exposed and the rest hidden under water.
There is a thin phrting of shale, and the quality of the coal is good.
( 198 )
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Turning northward, the first tributary of the Hestho that concerns’
us is the Hasia. It is arock} stream fed by
several branches from the direction of*Béhia,
Miisra, and Béhi. These all unite below the village sof  Bihi, and
thence the Hasia proper begins. Near the boundary of the Barfkars
with the Té]chirs there is 8 commanding waterfall known as the Karam
Ghag, at the base of which some'indifferent coal occurs, Quoding from
the manuseript report of Léla Hira L4l, ¢ There are two seams north
of the very prominent dyke crossing the Ilgsia near the watesfall,
whose caleulated thickhesses are 16 and 22 feet. They dip at high
angles.”” Nothing is said as to their quality, but probaBly they will be
found of the same composition as those that have been analysed and tested.
Besides these, there are eighteen to twenty out@rdps, but some of them
" are repetitions of the same bed, and mostsof them are under the yard
limit. Only two are over it, bearing roughly east of Bshi, and measur-
ing,5' 0” and 3’ 10 respectively. In the Kara-
kachgr, which is the stream adjoining the Hasia,
there are only two full-sized seams @mongst the many outerops shich
are visible. The lowef?, in the 'series.measures 4’8", A sample of it
was analysed, but the amount of ash w::,a.vfery Kigh.

Hasia Nala,

Karakachér Nala.

Moisture . e gt . . . . 226
Volatile matter, exclusive of water . . . . 962
Carbon, fixed G0 LT L s 4810
Ash . . . . - . . . . 8972

100-00

'T'he other seam is 7° 6%, Both dip at rather high angles, 18° o 20°,
The outerop of a large seam, which I take to be the extension east-
ward of one of those already noted, occurs in one
of the streams north of the village of Balbahdra.
It is clearly expgsed in a precipice, and possesses a total thickness of
10 feet of coal. The section according to Léla Hira Lal is, descending;

Balbahdra seam.

ft. in,
Sandstones Y
Coal mferior . . . . . . . . 20
Shales, about L. e . . . » 80
Coal . . . f . . . . .10 0
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*Analyses of three specimens from different parts of the 10’ 0 seam, gave
moderately promising fesults, showing, in fact, that, as compared with
the avetage of Béniganj field coals, it culd quite hold its own—

¢ * Excrusive or WaTsE.

Volatile matter ¢ Fized embon. Ash
8042 5751 1207
28'85 5342 1718
2184 . 5182 ¢ 2084

There are two other, but smaller seams.

Next comes the Dhdnéti, into which several little streams fall,
but 1 met with only threé¢ unimportant outerops
between Ghdtra, and Bahia. There are some
fine waterfalls in its course, and the tongue of land enclosed by it and
the Hestho near their*junction, is one of the favorite ¢ drives” of the Raja
of Koréa, Parin Sing, who-is an enthusiastic sportsman.

After the Dhinéti comes the Hestho itself. Its scenery is repeatedly
diversified by some imposing waterfalls, amongst
which is the one at Kirwéhi forming the frontis-
piece., This is unquestiontbly the most striking and charming of all the
falls in this #mply watered country. There is a broad sweep of rock
over which the greater portidn of the stream precipitates itself in one

sheer drop, and then flows on through a long
« winding gorge below, blocked with enormous

Dhiénéti Nn.di.

Hestho River,

Waterfall.

masses of debris, from amongst which and on which a rich vegetation
springs. It was a refreshing sight in the warm days of the summer
months, and I felt that I had parted with one of the sweets of life when
my duty obliged me.to leave it behind.

Strange to say, there are no seams of noteworthy size or quality,
except one, in the whole length of the Hestho from where it enters
the ares of the Bardkars near Sdnhat to the point whence it leaves them
‘ at Lai. It occurs at the end of the gorge below

Seam §' 0",
the waterfall, and has the following section :=—
¢ f. i,
Ca . . . . . . .+ . . . .11
Shale ¢, . . . . . ot . . 08
Coal . . . 50
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1In the face of the waterfall there are four carbonaceous bands, but it '
is only the third in descending order that has true‘coal fo it. Its'thick-
ness is 3’ 6.”

Near the villages of Balsing and Basér there are indichtions of coal,
but from those localitidh eastward to within a mile
of the Jhilpili border, there isy practically speak-
ing, no coal with the exception of the belt of productive'mensurés to the
south. Signs of carbonaceous deposits are not altpgether wanting, but
they either rank clearly below the dignity of codd, or they are too tin,
or too indistinctly exposéd to be classed definitely as worth, consideration.
In this category are imcluded the outcrops near
Kisaha, Amhdr, Stnhat, Ort,;gi, Tunjéra, Pathar-

Balsing and B?ér coal,

Outcrops, various,

gua, Bhoswai, and Latma. .

Of the productive band to the south, the remarks which have alrcady
been made of the area west of the Hestho give the reading. There are,
amongst many smaller seants, two of suflicient size to be workable under
the present ordinary conditiofs of Indian mining, To obtain a standard

"section my colleague ang myself .a.see.nded most of the siyeams, large
and little, which, curiously enough, havesthejr watershed nearly coincid-
ent with the upper limit of the productive measures, but there was in
each instance too much incompleteness in the sequence of the rocks to
secure this result. “We saw, ,showdver, outerops after outerops, which of
couree were only the repeated symptoms of the same seams, The rivers
we examined specially were those of the villages of Lai, Harra, Kachér,
Nagar, Labji, Sardih, and Chdrcha.

Beyond Chiircha, is the border land of Jhilmili, the'boundary between
which and Koréa passes by Roudserai and Tanjara, To the north-

north-west of Roudserai, which is situated.on the
* new district road joining the capitals of the two
States, a good seam of coal occurs, but I could not see its entire thickness.
The small area of Barikars extending jnto Jhilmili was exymined |
m i Jhimn 0 mapped by Léla Hira Ll A considerable
portlon of it is overlaid by trap, coursmg north-east.
] ( 201 )
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“and south-west and separating the field into two narrow strips. Coal occurs
at several localifies, but its value is reduced, as in Koréa, by the im-
practicable, nature of the country, .

In the nofthern strip'of the field, the main stream is the Géknai,
and i%,it and in nearly all its feeders there are out-
crops of coal and carbonaceous shale, The prin-
cipal onek are exposed near the de; village of Jumri.

,In the southern strip, the coal is gathered within
the circle of Kundour and Kupi villages.

There is a stray outerop near Dédkhol, and another in the Géj

DéSikhol and Rukein Westeof Rukaia. At this latter place the coal
outorops. seems of tolerable quality, and the seam, which
occurs at the base of ‘s waterfall, is not less than 8 feet. Angle of dip

10°% Direction N, N, W'

This concludes the references to the distribution of the coal-measures
in this extensive field. The numher of distipct seams is small, and for
such an area there is not an abundance of ¢oal. The lateral extension,

Eefimate of quantity however, is .0 great that the problem of how many
not made, million tons of coal are there, and for how many
years at a gwen rate of consu;nptlon will the coal last, may be left for
solution to the coming geologists of the twentieth century.

Northern area of field.

So{thern aren of field,

SECTION XI~—~THE KORASIA COAL-FIRLD.

This title, derived from the name of the only inhabited village within
the limit of the coal measures that it applies to, defines an independent
tract of Bardkars 'lying south of the main area, and east of the Hestho
river in the Koréa State.

The,superficial area is 48 square miles, and it embraces some very

Aren, ¢ wild country densely packed with bamboo jungle,
, to which ferine elephants are wont to resort both
for foot.l and shelter, .

Owing to the difficulty of obtaining supplies for our camp, my eol-

league and myself had to be content with making a couple of arduods
( 202 )
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traverses from north to south, and along the course of the Kaorm stream
Survey of feld incom. The survey of the field fherefore has not been &
ete. complete®one, but the boundaries arg su!ﬁclently
defined to allow of their being published untif such time & more finished
details are required.

These traverses proved the exjstence of coal, and the occurrence of the
ordinary rocks that accompany it elsewhere. On one df the higher hills
south of Kirdsia, there is a capping of supra-Bardkar sandstone ; and
possibly on the Bartunga and Anjan hills there may be similfr de-
posits. They were not visited, however, and I make the suggestion
merely on account of the heights marked onethe map.

Seven outcrops of coal were met with, of which the three most important
are in&he vicinity of the vfllage of Kdrdsia. The
finest geam, with a total measurement of 13 6,
was discovered by Léla Hira L4l at the head of one of the feeders of the
Kidra, and the result of the analysis of a sample

Outerops of coal.

Seam 13’ 6”.
of average coal gave—
L]
Water, hygroscopic and combingd . . . . . e . 22
Volatile matter . . . c e . . 2915,
Fised carb~- * . 6466
Ash . . 620

e 10000

® Such figures @s these are a high recommendation, and should this
coal at any future time fall within reasonable distance of any demand,
it ought not to be overlooked.

The second seam, measuring 6’ 6%, occurs a milé and a half S. S, E.
of Kirésia, and, like the one first alluded to, con-
tains excellent coal. The sample examined had
the following cogposition :—

Seam 6’ 6".

Water, hygroscopic and combined . . . . . 684
Volatile matter . . . . . . 8243
Fixedearbon . . . . e . . 5995 %
Ash . . e e e 762
L] ———
10000

( 208 )



68 HUGHES : SOUTHERN COAL-FIELDS OF REWAH GONDWANA BASIN.

The third seam crops out in the Gorghéta, a tributary of the Hestho,
' about half way between Kirdsia and the site of
the deserted villagt: of Dibehéla. It is 8’ 07 thick,
and the coal is*fairly good.
The remaining seams art,inferior to these, and their positions only
have been noted. .
«

.
SECTION XIL—THE KORFAGARH COAL-FIELD,

This indepefident a're-. of Bardkars is a emall basin, of which merely
the outline has peen traced. It lies south-east of the Kirésia field, and
covers about 6 square miles. The name given
to it was suggested by my colleague, from the
hill of Koréagarh, which is the highest poirt in it.

With respect to coal,’buly a hurried examination was made. No
seams of any value were noticed ; but this does not in the least imply
that they do not occur; and it (is highly probable that with closer
search they will be proved. Tn his manuscriptereport Léla Hira Ll says :
“Went to se€ the hill named Koréaga.rh in order
to make opt to what forma.txon the rocks belong.
As one a.scends, the first Yocks met with are grey felspathic sandstones,
then yellowish-grey felspathic sandstones, then ferruginous sandstones
of Mihédéva type. 'Descending the hik, the following section occurs

Aroa.

Koréagarh hill

in a stream :~— "
1. Greyish felsputhi ac
2, Coal . e e e e e N . .6
8. Bluish shales . . N o . . . . .45
4. Coal v . . . e P R
6. Shale parting . . . . . . . e R
6. Conl . . . B . . . . . .
7. Shale . . . . PR . T
8. €oal . . . . . . f . . . 9
Shale. .

¢ He further alludes to a thin band of coal, 6 inches thick, near.
Diigidai hill. There is no othey information to quote, and the apology
for the sca.ntlness of the details in connection thh this field is, that two
days only were assigned to its survey.

( 204 )
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SECTION XIII.~-THE JHILMILI COAL-FIE}D.
.

Under the above name, My, V. Ball, formerly of our Survey, desig-
nated a semi-detachedsportion of,th8 main area
lying principally within the limit of the Jhilmili
State; and as I am almost entirely indebted to the notes that he has
left behind him for the matter Lere published, I h:fve.retained both the
title and the limits that he selected.!

So far as is at present known, the coal-measufes occypy o lentigular-
shaped area of about af square miles, with its
long axis running 8, W.—N, E, <They are stated

to be faulted on the north, and thus brozlght into contact with an
alternate succession of Talchir and mectamorphicerocks. To the south
o they are for the most part but little disturbed,,

The evidence of the main fault is very clear in a small stream near
the village of Tarka, the Bardkar sandstones hav-
ing” been loweréd along a line of fracture to the
lovel of the more ancient rocks. In the Ménikmdra stream, the faulted
character of the northem boundary is still more clearly sexposed. Mr.
Ball states : ¢ North of the line of fracthrep thege are Tdlehtr shales and
tlags which are horizontal or slirqrhtly rolling towards the north. At the
fracture the.edges of thesc beds are ¢rushed and diggged down, and the
Bardkar sandstones close by are txlted to angles of from 40° to 50° to 8,
and S. E., their edges being in direct apposition to those of the Talchirs,
Associated with these sandstones, there are two small and much-crushed
seams of coal, measuring respectively 1' and 2’ 07, A more beautiful
and clearly-exposed example of the mechanical effects resulting from a
fault is not often met with.”

Of seams of coal, there are none exposed in the River Rér, on the
left bank of whi¢h the town of Jhilmili is built, and {here are no
outerops in the Pasla stream. In the Ménikm4ra,
however, in additipn to the two crushed seamg

3 The eastern extremity of this field is shown in Mr. Ball's map of the Bisrmpur coal.
field, Records, Vol VL., part 2, 1873,

Mr, V. Ball’s notes.

Area 41 square miles,

Notth main fault.

Ménikméra stream.
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L

‘near thef ault, Mr, Ball found others, one of which was of excellent
quality. He detcribee the river section as follows: “A couple of
reaches- above the northern boundary there is a step of sandstone, over
which the water falls from.a height of about 80 feet into a deep hollow.
Passing this, another coal (seam is reached, on the western bank of
Cosl soam, & 6 ex, thE river; it exlnbxts an extraordinary amount of
posed. . local dlstnrbance, dipping at angles of 45°—50° N,
This high inclination is, however, soon lost, and not far off, on the eastern
bank, it is nearly horizontal like the accompanying sandstones. The
base of the ‘seam is hidden. In the exposed portion there is about
8’ 6° of poor stony coal.
“ A short distance further up stream, just inside the mouth of a small
tributary, there is d tcam of excellent coal, the top of which only is
Coul seam good, Oaly €XPed, measuring v 4’. The analysis made of

V4 exposed. this coal by Mr. Tween frecly justifies the good
opinion formed of it in the field =
Anglysis— Y
Volatile matter ., . . . . . .¢ . 838
* Fizedearbm . . . ! . . . . . 606
e
[ 1000

1t is, moreover, & good caking 'c(')al.. Its practical usefulness as a source
of fuel depends upon the total thickness of the seam. , The'amount and
direction of the dip is uncertain ; but the former is inconsiderable.
“Pollowing the river up to the entrance of the valley north of the
Kaltanghét hill, the rise is so steep and constant that progression
entails & great ampunt of physical exertion, The stream falls over a
succession of steps formed of massive beds of sandstone, and three
coal seams are seen, bearing N, and N. E, from

Three seams,
o Kaltanghét peak—
[}
1. Coal, good . . . . R
2 Coal senm with stony pmtmg.bue hxdden R
3, Coal seam, inferior to No. 2 P

Al these seams are nearly horizontal, und accordingly so far favourable
for working. Their position in the valley is, however, eminently not so.
( 206 )
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“To the westward, in one of the tributaries of the Dbarsinda,s
two coal seams are imperfectly esposed. ‘Dhey are
probably identical with two of the seams described
above, as occurring in the Ménikméra section.?
“There are no other remarks about coal axposures, but Mr. Ball men-

Conl fmgments in tions that fraoments of coal are abundant in the
Gébri Nadi. bed of the G6bri near Nounpéra, and far south-
ward in the Télchir area.

The notice of the coal-measures of this field is confessedly ipaper-
fect, and Mr. Ball has‘been careful to say in his report that his examin.
ation was very hurriedly carried through, with a view mefely to obtaining
a rough idea of the rocks to guide future more detailed work.

Dharsinda Nala.

SECTION .XW.-—SUPRA-BA.R.XKARS.
Above the undoubted coal-measures are a succession of rocks extend-
Uncertain relntionship  11g up to known Jabalpir beds, but, whose relation-
of supra-Baiékars, shipsture as yot*too uncertain for me to say with
confidence to witht group or groupg they should be assigned ; in order
to defer the solution of*their clasification to a more conyenient ;eason,
they are provisionally fermed supra-BaYdkars,! R . .

Their most prominent feature is th& occurrence of ferruginous and
sﬂmlo-fermg'mous matter, p;oducmg different de-
grees of induration and various ferric tints. There
are all gradations of texture, but coarse-grained sandstones predominate.
Pebble beds and likewise conglomerates occur. Shales—red, pink, laven-
der, and mottled (red, purple, and yellow)—are moderately frequent in the
lower portion of the group, and, being usually brightly coloured, readily
cateh the eye. Clays occur occasionally.

As seen in the Jéhilla valley, where the best section in the whole of
*  the South Rewah area is to be me} with, the sand-

stones are massively bedded, offen false-bedded,
generally coarse-grained, and friable wh¢n not indurated by iron ; rusty

Chnactun of rocks,

Jé6hilla valley,

1 On the map one colour gepresents the entire series of rocks betwaen the coal-measuares
and the Laméta group.
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brown, salmon, and various shades of grey and yellow are the most com-
mon colours ; scatéered pebbles and strings of pebbles are frequent ; ferru-
ginous matter, either in bands, in strings, or in plates, or as a general
indurating hgept, is freelysdistributed ; mica is not nearly so umversal a
mineral component as it is 15 the Barékar group.

A very marked feature in ‘many of the sandstones is their weathered
appearance, when owing to unequal degradation
their surfaces are traversed by chisel-edged ribs
runmng usually, in vdrious directions, but occasionally presenting the
symmetry ofogeometncal figures, ‘

In some respects, that is, in reference to their petrological and litholo-
gical features, they might at once be placed partly with the Panchét group,
and partly with the. Mé4hddéva group as understood in the Bengal

Conflict of palwontolo-  coal;fields ; but the' palzontological evidence is
gieal evidence. conflicting, for such fossils as have been found in
them indicate a somewhat lower horizon than that of the M#hddéva.
Perhaps the Kimthi group, as defined in the Wardha valley coal-field,
would more fittingly embrace the various characters that appertain to these
supra-Barékar beds, there being in that area, a lilze assortment of clays,
varied sandstenes, pebble beds. and abundant ferruginous matter. From
my published notes in the Recouds of the Survey it may be gathered
how strongly I was of opinion that'in the valley of the Jéhilla the strata
immediately above the unquestionable coal-measures were Mshédévés.
On re-consideration, however, I think the suggestion of Dr. Feistmantel in
the Paleontologia Indica embodies a more reasonable view of the situa-
tion, and that some portion of the area mapped as supra-Bardkars should
form an intermediate zone between the M&hadévas and the coal-measures,

Taking the section of the Jéhilla river in ascending geological order
from the Bardkar boundary, there is a small island
. at the mouth of the Bichna Nala, and in some pur-
plish fine-grained argillaceous sandstone that forms a thin bed amongst
more masgive sandstones that I had judged to be Msh4dévés, I found
Pertebraria indica, f'Iomptem communis, and Glmoptmc tndica, On
the left bank of the Bichna there are strong pebble beds and ferrugi-

( 208 )
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nous sandstones, which strengthened my belief that I was dealing with °
a group high in the G6éndwana series ; and it was, I confess, disconcert-
ing when the palmontological evidence was so much at variance with my
first conclusions. On the same line of strike'are the rocks of Dhaurai,
Uchéhra, Karkati, Kdrdbar, and the Mdrcha .l’hss lying, broadly speaking,
to the north,of the village of Péli composed of coarse pebbly sandstones,
yellowish, grey, massively bedded, and frequently with,oblique lamina-
tion. At intervals, purplish fine-grained argillaceous sandstones and
brick-red clays, and fine-grained purple sandstones 9i’mque!\it.]y so fermugis
nous as to become iron or8! beds. All these appeared to me to Assimilate in
character with the Méhddéva group, but here also the palxohtological facts
were, that at Karkati, in very ferruginous red-brown slightly sandy shale,
there were specimens of Equi.selaceoua stems, Sekisonenra ? Sphenopteris
polymorpha, Glossopteris communis, Glossoplerigpeordata, and seeds. From
Kirabar, Fertebraria indica, Schizoneura, Sphenopteris polymorpha, Glossop-
teris commnnis, Glossopteris damudica ; and from the Mircha Pass in very
ferruginous micaceous sand'y.ﬁ)ale, near Ganjra, Glossopferis communis.

From Parséra,*which is still farthgr to the morth, in extremely fine-
gtained dark-red ferruginous shales, associated with
sfudstones having aléogether Méhdd8va features,
Daneopsis kughess, Thinnfeldia (comp) ‘ofontopleroies, Asplenium whit-
byense, and Noggegathiopsis hzdo‘n, were identified by Dr. Feistmantel, and
clagsed by him as Lower rather than Upper Géndwéna forms. Here we
have fossils distinctly newer than those of the J6hilla and in the vicinity
of Pili, but they are associated with rocks whose features are quite iden-
tical with those of the latter localities, and we shall have to determine at
some future time what value this circumstance bears.

On the outskirt of the Umaria field at Chatdn, Perlebraria indica and
Glossopteris angustifolia were obtained in buff shale intermized with

Fossils at Parséra.

1 Two analyses of ferruginous argillaceous sandstones from the J6hilla river showed—o

No. 1. No. 2.
Ferric oxide . . . . . “w A4 8610
Loss on igoitiom . . . . ., . 605 800 *
Ignited insoluble residne . . . . 5280 , 5280
Undetermined . . . . f ’ 821 320
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white sandstones. The rocks here will probably be assigned to either the
Panchéts or Kéththis,'as there are red lumpy shales, and white and pink
argilladeous sandstones, Euch as are fréquently met with in the latter
group,

Over the remaining ares smbiaced by the map in the eastern part of
the Rewah State, #nd in the Chéng Bhakir and Koréa States, I cer-
tainly think the supra-Bardkars are Mdhddévés. It remains to be seen
whether palzontologigal evidence confirms this opinion, or whether the
valus of our Gondwana.fossil forms will have to be freshly appraised.

SFCTION XV.——-LAMETA.

Of this group I have only to mention that it is utterly unconform-
able to all the seried of rocks included ,under the heading of supra-
Barékars, and that the ditinctive rock in it is limestone. Sandstones’
and clays occur ; the former usually fine-grained, soft in texture, and
often greenish-grey and purple tinted; the Iatter are of various colours,
but more frequently deep iron-red and greemsh

The Laméta group if otherwisa known as the Infra-trappeans, being
very extensively found underlying the'Dectan frap, and closely related
to it and to"the like deposits occurring between the trap flows, known
as Inter-trappeans. Both uretfres.h-wqfer deposits, of upper cretaceous
or lowest eocene age. 'They have thus been compared to the similarly
placed Laramie group of North America (Records, G. 8. L, xvii, p. §7).

SECTION XVI.—TRAP,

A large part of the trap that has been mapped in South Rewah is
clearly a continuation of the great Deccan (Dakhan) trap formation,
and it is found capping an extensive elevated area in the drainage basin
of the Jéhilla, and various portions of the Sélmgpur and Koréa districts
to the eastward

‘  Within the coal-field there are well-defined sheets and dykes, and
the quegtion which arises is, whether these are of different age to the
covering trap-ﬂows. I can adduce no evidence that they are distinct,
and T have coloured them as belonging to the same formation.
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There are some instances of partial horizontal intrusion, and oue
clear case is seen in the left bank of the Jhilla river about & mile
north of Chichdra. At Harha an the Sén there is another example, and
here the upper sandstone with which it is in contact is hardened, thus
shov'ving that it is not a contemporaneous lava flow.

As a rule veuy little contact action appears to ha.ve taken place along
lines of intrusion : two instances may be mentioned, one, , betweep Mahrsi
and Kénnsbshdra west of the town of S6hagpdr, and another near the
junction of the Rdjghata and the Kindk, in wﬁlch the varying steps
of alteration effected by*trap are most clearly exhibited,

The first one was pointed out by Léla Hn'a Lél, where sandstone
has been changed not only into quartzite, but also into & highly crystal-
line rock resembling gneiss .and granite. Thebelt of metamorphic

* action is about 30 yards wide, and the trap igseen intruded in greater
or less quantities.

In the Réjghata notlced by myself I was at first of opinion that
T had met with an inlier of metamorpluc rocks, but on closer investi-
gation it was appdrent that the case was similay to that near Kénnibs-
héra, and I was able to select specimens illustrating the various stages
of alteration from sedfmentary sandsfone to & rock whith was quite
undistinguishable in the hand from ordldary granite. *

These imstanges of metamorphlsm are interesjing owing to their
ragjty, as in no other coa.l-ﬁeld have I observed the same phenomena,

CHAPTER III.
ECONOMIC.

SECTION XVIL==COAL.

1 have previously drawn attention to the fact of there being in the
Appendix a list of all the places at which outcrops of coal Have been
found in the various fields described in this memoir. I propose reducing
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my remarks under the present section of Economic Geology to the facts
in connection with the coal of the Umaria field, its greater geographical
importance, and the more complete determination of its value as com-
pared with those of the other coal-measure areas, having made it the real
gauge of their present worth.

As at present proved in No. 7a bore-hole, there is a maximum thick-

ThickneSs of cosi ja  1ess of 24 feet of coal at a depth of 184 feet from
No. 7a bore-hole. the surface. This is accumulated in two seams
meacuring resfectively 13 and 11 feet, and separated by 25 feet of car-
bonaceous sandstone. The outerop of the lower of these is visible in the
Umrér river near Kélésar It is traceable thence westward through
ravines and gullies south of and near to No. 1 shaft. From that point,
there is no sign of codl in the direction of *he Narsara Nala or elsewhere,
and it becomes -a matter f supposition as to how the outerop runs.
Probably the strike changes, and veering to the north-west and north
gradually becomes parallel with the Chatéin.range of hills. Speaking
generally, the dip of the measures within the exposed limits of the field
is to the norﬁ'n-east at a low angle; but from the
evidence in No.’2 shaft there is the probability
of local vana,txons, for the leyel course at that spot in the field is
north-east and south-west. Such varations, however, are always to
be expected, and do fiot affect the main disporitions for' the working of a
colliery.

There is no evidence of the second seam at the surface, but I think
that the journals show it to be nearly co-extensive with the lower
seam. Many of the borings were not carried through the whole
thickness of the coal bands, but such as were, bear testimony to two
seams,—as, for example, those where the shafts are placed, and Nos., 7a
and 16, * °

In speaking, of the thickness of the coal, then, we may reasonably
assume that after excluding a superficial breadth of 500 feet from the
outcrop of the lower seam, measured in the direction of the general dip,
there is quite 2Q feet of it. .

( 212 )
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The full area over which this thickness occurs is undetermined ; hut

Caleulablosrea dsqiare if the limit of & reasonable workiag depth of 500

miles down 0 600 feet.  feet jg taken, we may say that there are 4-aquare
miles in and around the neighbourhood of the vllage of Unaria.

These data give us a total quantity of kel million tons of coal, of
which 55 millions may be taken as available within
an area of 4 square miles at a depth of 500 feet
from the surface. I merely give this estimate to satisfy the desire for
figures which seems inseparable from the mentign of a coal-field. The
statement that there are ‘55 millions of tons of coal within a* given area
expresses the value of a restricted portion of the coal-measures.

(]
Available quantity.

There is every likelihood that coal occurs under the supra-Bardkars in
the direction of Gangri, Maihrgér, Kda, and Piparia, and that it extends
.continuously to the exposed edges of the Kdedr field. «Such a contin-
gency as this, of course, raises the total quantity of coal, and the union
of the Umaria and Kérar fields through,CGhirwar, Mirgiiri, and Barbaspir,
and 5o on, increaseg the number of tons to a formidable amount,

Abundant opportunity has been #fforded for judging both of-the

Natore of seam and DALUTE of the seams and the quality of the differ-
quality of coal. enf bands of coal tjlpt; they contain. Tn reference
to the outcrop explorations, Mr. Forster says that the coal works easily,
and that the thir® band ofeofteshale under the bottom of the seam will
facilitate pricking, and so reduce very materially the amount of waste.
The roof is an excellent one, and, except quite near the entrance to the
different inclines, not a single stick of timber has been required to sup-
port it. This is a most favourable feature in the estimation of a seam,

» for when the roof is bad the expenditure under the heading of timber
forms a considerable item; and there is the constant dread of accldents
to life,

In No, 2 shaft the coal can easily be got in large blocks, and up,
to the present time the roof has shown no signs of weakness.

The composition of the coal has been determined by severdl assays
made by M, M. Mallet ald Fedden and Léla Hira Lél%n the labora-

{ 218 )
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tory of the Survey. A complete series of samples was taken from where
the sewm crops in the quarry, and the following figures show the relative
percentages of volatile matter, fixedccarbon, and ash in the several
bands into which the seatn was divisible :—

EXCLUSIVE OF MOISTURE
! Mosture,
R Volstile matter, | Fixed carbon Ash,
[}
1 ¢ .
A 4 . . 25°1 656 198 68
(o} 311 666 183 . 86
D. . . . . 201 687 212 26
E ' 356 0569 78 34
F . 864 886 22
H 264 609 127 24
e e . 267" 98 141 24
v
» . . . . 300 636 164 26
»oe . ca . . . 284 | 907 109 28

The bright soft coals C and & are excellent in quality, and I am
Gas coal strongly of opinion that they would yield a fair
BandsCand B gmount of gas for illuminatihg purposes. The
best coal supplied from the Réniganj field for the use of the Oriental
Gas Company of Caleutta yields between 9,000 and 10,000 cubic feet of
gas to the ton, and judging from the appearance of the bands C and E,
they seem quite capable of giving the same quantity.
The band indicated as D would have to be
picked out, as it clinkers readily.
« 'The band R is scarcely within the limit of coal, and it was analysed
in view of its capability as an oil-producing mate-
rial. It yielded about 15 per cent. of oils and

Clinker band D.

Oi'band F.

tarry matter. ©
( 214 )
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The main stay of the seam is the bottom portion, and there is no-
Bottom  portidn of disputing its worth. Beaging ip mind that the
seam good steam col.  gpecimensyexamined were from the onterop, we
have in the analyses before us the worst aspset that the coal presents,
and ‘as this is better than that of the averageof the fuels from the Réni-
ganj field, we have at the outset a high stafidard of excellence.

The coal has a dull look like that of the best Ka.rhnrbﬁn cgal, and is
very compact.

It appears to be homogeneous, but when scpamhad. into its layers,
finely divided mother-of-coal is visible on most of the faes. This is
a favourable feature and usually means that the coal wilP have consider-
able heating power. Tt ought to be a good steam coal, and it bears
transport well. .

A strong point in its favour is the manper in which it withstands

Coal withstands Weathering. A stack was left exposed to the full
weathering. force of the sun and rain for nine months, and
at the end of that tlme She eoal “showed no sign of deterioration.
Usually the laminated coals of Bangal and the Wardha valley, split
into thin papery layers whén 18t unprotected, and oceasionally they
take fire, but in both these respects the Wmagia coal has” proved very
satisfactory.

No attémpt has yet been Jnade to produce coke in ovens, but my

Coal probably cakipg  Delief is, that it may be converted into just as good
if properly treated. coke as is now produced in the Karharbéri field,
the soft bands containing sufficient bituminous matter to act as a bind-
ing medium.

In the analyses, no determination of sulphur was made, but this im-

Sulphur, purity disfigures the coal in places, and though
Caation concerning fire.  there ig not enough to cause anxiety i stacked
coal, care should "be exercised to keep the workings perfectly clear of
dust, otherwise the misfortune that overtook the Warora colhery will
probably be repeated at Umaria, and loss both of life and monay may be
the result.

( 215 )
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The running power of the coal has been tested on several occasions
Rumig power vof QD the East Indian and Great Indian Peninsula
cal . Railways, and with one of the trial trips on the
latter line*T was personally concerned. Reports were drawn up by the
Locomotive Superintendent; of the Great Indian Peninsula Railway and
by Mr. Thomas Forster, tie Manager and Mining Engineer of the
Umaria Colliery, and I give extracts from them further on.

The coal was from the outcrop galleries, and no other care was taken
than to pick cut the clinker band, There was no selection, and the
average of ¢ne consignment will be the average of another until the
character of tho seam itself varies. After the necessary arrangements,
the local foreman of the line, Mr. Forster and myself left Jabalpdir on
the 12th May 1884, with a baggage train of an average gross weight,
excluding the engine and tender, of 410 to;xs, and our run was to Sohdg-
pir, a distance of 122 mules. Mr. Forster, in addressing the Political
Agent of Rewah, stated :—

«T have the honous to submit a report of the
trial trip made on the night of the 12th instant.

« By the kindness of the Traffic Superinteddent, Mr. Maurice, we
were given & full' train-loadeof 32 vehicles, the piggest load run on the
portion of the line between Jabalpir and Gadawdra. The locomotive
supplied by Mr. Watson of the fmomotive Department was all that
could be desired for trial of coal.

“We started from Jabalpir at 10-20 p.x., a.mvmg ab Soh&gpur
about 9 A.M. on the morning of the 13th.

«T am exceedingly glad to say that the coal steams admirably. Even
when going up hill with the full load, steam was blowing off from the
safety valve. The fire was cleaned out twice on the journey, not that it
was really necessary, but it is better always to trim the fire in a journey
50 as to prevent-the fire-box getting chocked and so prevent the admis-
ston of air.

. “On gtrival at Sohigpir we found that the Traffic Superintendent
had telegraphed.permisaion to weigh the train, |
( 216 )
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“The gross average weight amounted to 410 tons. .

“ At startipg we had 8 tons 16 cwts. and ]9 lbs. of coaleon the
tender, lighting up of enginesincluded. The amount of coakleft on
tender after completing the trip was 1 ton 9 twts. 2 qus. ¢ Ibs. The
con.snmptxon on the journey was therefore 2 dons 6 cwts, 1 qr. 21 lbs,

“The eyaporation was 5'4 Ibs. to 1 1b. of coal.”

“ Reducing these figures to the standard of pounds qonsumegd per train
mile, we have 8,531 lbs.~—8,380 Ibs. = 5,201 lbg ., the actual amount
burnt. Then EXUM- = 42:63 Ibs, per train mlle

“This compares favourably with Karharbéri coal, as a 508-ton train on
the East Indian Railway is run at the rafe of 48 Ibs. per train mile.
Then 500 tons : 48 lbs. :: 410 tons = 89-36 Ibs. per train mile for same
weight of train., *

“The average consumption per mile of the Mohpini coal is 65 lbs.,
80 that we ran 12-37 lbs. per mile less.

“1 think this speaks well for thg guality of the Umaria coal, and
places beyond doubt the assertion {hat it is an excellent country fuel.
During the trip I noted partxcularly‘l:hat very few sparks were thrown
out, and that the coal is not more fuligipous than thé general run of
country coal.”

I am of opinion that Mr.Forgter has given more credit to the
Mohpéni coal thdn it is entitled to, for, in the lastsannual report of the
Divector of Railways, the all-round figures per train mile are 100.
Allowing, however, 55 Ibs., the comparison for different coals is—

Knrharbéri. Umara. Réniganj. Mohpéni.

8936 Ibs. 4268 Ibs, 61-00 1be,56°00 1bs,
The report of the Locomotive Superintendent, Great Indian Penin-
of Locomotive Sula Railway, was addressed to the Agent of the
Superintendent.  Company, and he summarised the various trials
that had been made. His conclusions were, “ The coal'is of very good
quality, and does very well, much better than either the Warora or the
Narbadda! coals, and not very much inferior (if at all) to that receivetl

) This is Mobpéni coal, The name of the colliery is Molipéni.
r ( 27 )
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from Giridih collieries in Bengal. The coal steams well, has very little
clinker,but a lasge amount of ash; it throws very fesv sparks, and
makes Jittle smoke, It should not be forgotten that the above report is
based upon' a emall consignment which we have received from the col-
liery and was no doubt specmlly selected. I am, however, of opinion
that if coal such as has been sent to us can be guaranteed; we could have
nothing tmcomplmn of.”

In these extracts ,we have the opinions of practical authorities, and
although there is no ga;iqsaying an assay, it is pleasant, when advocating
the claim of dny given object, to find engineers and chemists in accord
with each other. And I think it reasonable to conclude that gven in the
outcrop coal at present being worked in the Umaria field, we have a high-
class fuel. '

In No, 2 shaff much better coal has been reached, the amount of

Excellent coalin No,g  fixed carbon that it contains showing a marked
shaft, advance on that of the very best of the samples

from the outerop workings. I again give the analysis :—

¢ .
EXCLUSIVE OF WATER.

« «| Volatilo matter, Fixed carbon, Ash,

-

v

No.Zshoft . . “ . . 2517 l 6671" 812

None of this coal has been tried for locomotive purposes, but it
should equal anything turned out either by the Karharbédri or Réniganj
fields.

In view of attempts to utilise the magnificent resources of the Jabal-

Conl in peference to PUr district for the production of iron, the small
manufactare of iron. amount of ash is a most prom’sing feature, for
que of the greatest drawbacks in connection with the endeavours to make
pig-iron m the Wardha valley at Warora was the large quantity of
impurity in the form of ash that the fuel contained. It was quite 50 to
. 6V per cent. in excess of that in the Umaria pit ‘coal.
( 218 )
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After exactly three years of preliminary explorations,! the Umaria field
Transtor of“Nontrol 13 passed from the contral of the Rewah A.dzmms-
from Rewah to Govern- tration to that of the Government of Imdia, who
ment of Indua. have decided to work’ it duringothe. minority of
the Mahéréjéh and to pay a handsome roysty of eight annas a ton on
the raisings. «

With unquestioned credit, and absolved from the .necessiby of large
profits, the Government of India can increase its area of distribution to
a much greater extent than the policy of any, I;rivnbe' companye would
permit, and therefore With larger proportionate raisings, the arrangement
that has heen entered into is the very best possible for the Rewah State.
A fixed annual rental could never have been calculated at the true rate
of production, whereas a royalty binds in equal degree the interests of
the eolliery and the lord of the soil.

Under the title of the Umaria Coal Estate, I have indicated the limits

Umsria Conl Estate Of the area qver which it would be well to acquire
boundaries, surfice and mineral rights, so that future mining
operations may “be carried on without the réeurring necessity of taking
up fresh land and re-openifg ndfotiations regarding its®value.

The houndaries agreed upon have the advantage of “heing distinet
and simple; they are, the range of Chatén hills to the west, the Umrér
river to tire noréh and eagt, apd the line of railwey to the south, and
include a superfigies of about 4 square miles.

SECTION XVIIL—THRON ORE.

1 have no information to proffer regarding iron ores, but in so far as
the possibility of using Umaria coal to utilise the magnificent deposits
of iron in the Jabalpdr district brings the coal-field into relation with
them, I would mention, for the information of those who may be interest-
ed in bringing smelting operations to a practical issue,, that in the Re-
cords of the Survey, Vol. XVI, Part 2, Mr. F. R. "Mallet has given
all the most important facts known reggrding the iron ores,*and subsi-
diary materials for the manufacture of iron in the north-eastern part of

.
! The first boring was commenced 22nd Jannary 1882, and the coal-fleld, comprisod”
within the boundary of the Umaria Coal Estate, was transferred 21st January 1886,

( 210 )
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the Jabalpdr distriet. In the early part of 1881 Mr. Trimnell was
sucoessful in treating the iron ores in the neighbourhoodssf MérwAra,

but the fusl employed was charcoal. No sttempt has been made to use
Umaria eoal but I have lately been informed that the Government
(Central Provinces) intend mtking a few trials with some best selected
pit coal as fuel. Instead of carrymg out independent experiments, how-
ever, I thiuk the-better plan would be to forward ore and fuel to the
Barékar iron-works where the whole process of manufacture has been
brought underl practical cantrol,

‘ BECTION XIX.~~LIMESTONE.
.

Limestone is found abundantly in the form of rock limestone, wherever
the Laméta group is developed.

The Bijfwar formation %so yields it; and within the Lora meta-
morphic inlier there are beds of crystalline limestone.

The Laméta limestone varies a great deal, and care must be exercised
in its selection if it be intended for use. '

Kankar is freely distributed, but is oocurrency in ]arge nodules is
restricted to small areas. Tufa or travertine is a.lso met with.

The followmg ana.lysemhoiv the average composltmn of the different
lime-bearing sources :—

[PosrrioN 0% 3 ‘! ‘
ViLLaGe, : s | 8 ‘
T ElE
Viiuaes. e | H BREHRRE] Raxanxs,
SHEEE
- °
E1®| 2 |s I
Y a
315318 5]
Kélésar (Rowah) | 25°31(80%64) 2010 498{ 71-40] 3656/ Kankar burnt for lime at Umaris,
Kerlmstl ,, . . 8..1"!000‘ 165] 106| 05°20| 2'10| Tufa. .
Maphdéopiré (Eores) | 8>12| 62*38) 018 50 003 | 08| o,
8and 38) ., fngoluble
Bédri (Rewab) . . [33°11(81°30) &9 8665 |56 |Lameta Hmestous. Cuy 11 59,
.
Jhipl ,, o, . [28°%7)60°87] 14 *f6| 51'60) 83°76] Bijéwar limestone,
Majgama ,, . . ag'aa 80° 7 7540| 17°78 llotmo:pu limestone,
In these analy was d by difference,
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SECTION XX,~CLAY.

There appéars to be a great,want of good clay for even ordinary bricks
in the Umaria coal-field, and in default of befter materia] the arenaceous
alfuvial clay along the banks of the Umrdrgiver has to be used. A very
limited amount of clay is procurable i the tanks around Umaria,
but it will not hold out for long. Porhaps the slarcity of,a suitable
substance for brick-making may force the use of stome, which in my
opinion would be an advantage, as ensuring .n;ore parmanency,in the
buildings that may haVe to be erected. The village pottérs of Umaria
and Kélésar, after specially treating the sandy clays} make excellent
porous drinking-vessels.

SECTION ®XXI.—BUILDING STONES.
.

Considering the large area of sandstones over which choice may be
made, it would not at first sight seem a difficult task to procure building
stone suitable for most phrposes. From the statements, however, of the
various engineers who have been engaged upon the survey of the Bilds-
piir-Etdwah Railway, it appears éhat the scarcity of good stone is a very
serious embarrassment®in their plans for ba;.vy bridging.

The sandstones of the coal-measured are all soft wien really quarried,
but they possess, the a.dvanfaqe of hardening by, exposure to the air,
Closed-grained sandstones ocour in plenty throughout the Upper Barikar
series, and T am of opinion that it merely requires search {o obtain stone
of suitable strength. Probably the question of the lead (distance) has
more to do with the perplexity of supply than anything else.

Beyond the Umaria field, excellent material is procurable between
Kirintil and Amha, and the rollers and grindstones in use at the Umaria
colliery are obtained from the quarries in the neighbourhood of those
villages. - For lefs exact requirements than those of bridges and engine
foundations, the coal-measure standstones would fully answer.

( 21 )
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CHAPTER'IV.
LPPENDICES,

BRCTION XXIIL-——BORING SECTIONS.

Umaria—Rewak Slate,

No. 1.
Commenced . 29nd January 1882
Ended . ' . 15th February 1882,
Water tapped at 87 foet ftom mrhoe
Coal struck at 49 feet from surface.
ft, in
1. Black surface soilP .0 . .1 6
brown N
ﬁy . .
T o o,
2. Bands and sandstone . yellow . ' ) 2 ¢
mottled . © . ‘Y
» ehaly . .
8. Sandstone, carbonaceons, shaly ¢ . . ! 3 0
4. Shale, carbonaceods . . ' .t . 2 0
5. Coal . P Lo 3 0
6. Shale, carbonaceous ! ot . .1 0
7. Sandstone, giey, shaly . . 1 0
8. Coal . . 7 0
9. Sandstone, cnbonweous, nhaly . . 9 o0
10, Shale, carbonaceous . . 2 0
11. Coal . . . . . 2 0
12. Sandstons, oarbonlceonl, lhaly . e 3 o
18. Sandstone, white . . . . . . .18 0
Totan 983 0

( 202 )

T. G.STEWART,
In charge of Boring Operations,
Rewah Coal Erplorations,
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Umaria—Rewah State.

No. 2. .
Commenced s 4 & 26th January Luuw.
Ended . e . ¢ 1lth Febipary“1882.
Coal struck at 64 feet from mtl‘m
ft. in.
1. Surface goil » $ 0
» brown T
2. Sandstone . . yellow A }24 0
. gﬂ’y . . a

8. Clay, carbonaceous . ol
by .

4 Sandstone . . { rown } 5

§. Clay, earbonaceous 2

( biown A
| yellow .
6. Sandstone ¢ 4 geey 2 0
t)ed
"haly
7. Coal . . 11 0
8. Shale, carbonaceous . 4 0
9. Sandstone, caxbonaceous, Jmly 3 0
10. Sandstone, gréy . . 16 0
BOTAL 98 0
oe “T.G. STEWART,
In charge of Boring Operations,
Rewak Coa! Explorations,
Umaria—Rewak State.
No. 3.
Commenced e e 6th February 1882,
Ended . . 24th » »
Coal struck at 76 feet from lurfwe.
ft. in.
1. Black surface,soil 4 0
white
brown
2. Sandstones and clays . . yellow 64 0
Tey .

Carrie®over . 68 0
(228 )
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. Brocght forward , .
8. Sandm)nel. carbohaceoud, shaly . . e / .
4 o grey, shaly P

8. Shale, cﬂ'bompeon- L .

6. Sandstone, carbonaceous, shd‘ . .

7. Shale, carbonaceous . , . .

ft. in.

68 0

2 0

1 0

2 0

1'0

. . . . . 1 0

8. Coal . . . . . . . . ¢ . 4 0

9. Shale, on;bouceoua . . R 5 O

10, Coal . . . . . . 1 0

11. Sandstone, w)nte, lhs‘y, . . . . 1 0

12. ., carbdaaceous , . . . . . . . 2 0

18, Shale, carbot.aceons . . . 1 o0

14, Coal e e s . . . . 3 0

16. Shale, carbonaceous . K . . . . . 1 0

16. Sandstone, grey, shaly. . . . . . . . 2 0

17. » and shale, carbonaceous . . . . . 3 0

18, » shaly . . . . e ‘ 1, O

19. Coal . Kl < . . . . . 4 0

20. Sandstone, clrbonneeoul, shaly . . . . . 1 0
brown . . . . .

21, Sandstone . . . {white (S A . .} 7 0
grey . . [ . . .

ToTaL .11

T. G. STEWART,
TIis charge of Boring Operations,

« « Rewah €oal Ezplorations.
Umaria—Rewah State.
No. 4,
Commenced . . . . . 11th February 1882,
Ended . . 28th » »
Coul struck at 79 foet from surfaco
ft. in.
1, Sandy soil . 4 0
. ‘brown
. . red
2 Stndmmge and clays yellow 0 0
white'
Carried over “4 0

( 284 )
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© occococoO0OCOOCOOCCOcOoO0OOCOCOoOCR

\ Brought forward . ,

S, Shale, carbonbeons .« . . . . L0 L L
4. Sandstone, brown,shaly . . . . . . . ,.*°
5. Shale, carbonaceous . . . . . . ., s

6. Sandstone, carbonaceous, shaly . . .4 . . .,

7. grey, shaly e e e
8. »  %brown e e e . . . .
9. » carbonaceous . I P e &
10. Clay » . . . . . . . .
11, Sandstone, » shaly. . . . Let, L,
2, grey R . . . . . .
18, ,  carbomaceous , . . . . N .
4. , greyandbrown . . . . . . W,

16. , ‘carbonaceous,shaly . . .V

16, Coal . . . . . .
17. Sandstone, mbomoul, lhaly P
18. Ceal . . . . . . . .

19. Shale, wlxmnceo\u . N . A
20, Coal A
21, Shale, carbomeoon-

Torar

&

T. & STE'WART,
”;35".76 of BoringeOperations,
®  Rewah Coal Ezplorations,

Umaria—Rewah State.
No. 8.
Commenced .« « . . 21t April 1882,
Ended . .. 10th May 1882,
Coal struck at 84 feet from mrfwe

ft. in,
1. Burface soil . . . . . . . . . . 4 0
Chy . + ¢ o = +_ « + .+ .« . 4 0

9 Sandstone . . . . .
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. Y .

3. o,

4. Sand-tono, oarbonmom, :hu]y
6. Shale N

6. Coal . .6
7. Shale, wbonweoul [
8. Sandstone e shaly
9. Cal ¢ . «. ., .

10, Shale, cnbonmeons .
11, Sandstone . . *
12, ¢, curbonnceons, shaly

ft. in.

Brought forward/ 84 0
N
P . 8 0
.« « « . B 0
. . . . .10 0
. . _— . 3 0
. . . 60

. . . .7 0

. . . . 4 0

. . .14 0
R 4 0
Torar 10 0

T. G. STEWART, *

Unvria—Rewak State,
M .

Commenc' a
Ended

Coal struck at 63 feet from surfa.oe

1. Black and browa soil
2. Sandstone, brown
3. ” red .

4 »  carbonaceous, shaly
5‘ ” ”
8. Coal

4. Shale, oarbonposous .
‘8. Sandstone, ,,  shaly

9.Cal e . . .
.

( 226 )

No. 9.

.

1st Blay 1882,

IOﬂI ”» ”

In charge of Boring Operations,
. Rewak Coal Ezplorations.

ft. in.
8§ 0
9 0
80 o0
3 o0
13 o
2 0
1 0
3 0
10 0
% o
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10. Sandstone, ur\omeonn.sha]y .

11, Shale, caibonaceouns . .
12, «Coal . . . . .
18. Shale, carbonaceous . . .
14, Coal - . .

ft. ius

Brought formard . 79 0
N R

 XJ

1 0

2 0

1 o

6 0

Toraz, ®. 92

*T. G. STEWART, °®

In gharge of Boring Operations,

v Rewah Coal Explorations,

Umaria—Rewak Stafe.
No. 94,

Commenced
Ended

Water tapped at 11 feet from surface.
Coal struck at 57 Teet ffom strface.

.
1. Brown surface soil .
2. Bandy clay S
8 8amd o. °, .
4. White sandstone ...
5° Red w % e

6. Yellow ,, . . . .
7. Reddish-grey sandstone . .

8. Grey »

9, Yellow »
10. Red ”

11, Grey »
12. Reddish grey ,, . . .
13, Grey P
14. Reddish grey ,, .
15, Grey ” .
16. Reddishgrey , . .

17. Gfﬁy » . .

« o e o .

8th November 1883
28th ” ”
L]
ft. in,
3 6
. . 3 0
. . 6 0
. .2 0
. P | 0
. . . .1 0
. . . 1 0
. . . 1 o0
.« . .1 0
. . 1 0
. w 8 0
. 5§ 0
. . 2 0
. .., 2 0
A Y
S
B . o 1 P
L]
Carried ovdr 85 6
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ft. i

Brought forward
18. Yellowish sandstone « RN e
19. Grey, » B T
20, lhddul!grey wo et A
21. Grey " . . . . N
22. Reddishgrey ,, . % . . . . . . .
23. Grey w e FLEN . e e
24. Reddishgrey ,¢ . . . . . . . . .
25. Red * L .
26. Grey . .

s v e e .
. Cal . .. ‘v . . .. ...

28. Cdtbonacegus dhale ¢ . . . e
29, Carbonaceous shaly sandstone . . . . . .
30. » Shale . . . . . . . .,

8 @N&Gﬁul—'uo—-&zhﬂuuwcwwmuumv—wg
o OCo00O0O0O00O0O0O0O0CO0O00OOCOOOCOOME

81, Coal . C e e e e e e e
82, Carbonaceous almle . . . . . . . .
83. Cval e e e .. .
84. Carbonaceous shale . , . . . . . . .
8. Coal . e e e
86. Carbonaceous nb-]e . f . . .
87. Coal e e e
88. Carb shaly sandst e .
89, Grey sandstone coe e e e
: TotaL .
A. MUNSCH,
Assistant Mining Engineer,
Rewak Coal Explorations.
Umaria—Rewak State,
No. 10.
Commenced « « « « « 10th May 1882,
Ended . . . 18th ,,
Coal struck at 86 feet from lurfaoe.
ft. in
1. Brownsurfacesoil . . . 9 0
2. Sandstone {g::{m . .. 210
8. Coal (not gone through) 3 0
L]
Torax 89 0
. 13
* T. G. STEWART,

In charge of Boring Operations,
Rewak Coal Explorations.
( 228 )
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Umaria—Rewah State.
No. 11. .
. /
Commenced .. . « 17th May 1882°°
Ended . . . . 2t e,
Coal struck at 456 ieet. from anrfnoe °
. . ft. in
o black . .
1. Surface soil { brown . R o 5 0
ligh . .
L oIS U
8. Sandstone, carbonaceous , . °. . ® o0
4. Shale ” .. . . 2 o0
6. Coal, shaly . . . . . N ., 1 0
6. Coal . . . . 6 0
7. Shale, carbonaceous . . . . 6 o
8.Coal . . oo . . . . * 3 0
9. Shat, carbonaceous . . . . . 1 o0
10. Sandstone, ,, * 5§ 0
Torar 65

T. §. STEWART,
Tn charge of Boring @perations,
JRewak Coal Baplorations.

Umaria—Rewak State.
No. 12.

Commenced .
Ended . .
Coal struck at 31 feet from snrfm.

1. Surface soil, brown sandy . . .

light brown
2. Sandstone . .{whiu

brown
3. Sandstone, ourbonmons, lhdy .
4. Coal . . . .

. 22nd May 1882.

. 27th ,, »
, it
. . 15
: .}14
o 2
Y )

of

PO




94 HueHES: s(\v'rmu COAL-FIELDS OF REWAH GONDWANA BASIN.

ft. in.
‘Brought forward . 82 0

o. bangstone, carvonsceows . . ., . . /. .86 0
L[]

, ryellow e e e e
6. Sandstone . . .dgry . . . . . . } 23 0
b;o;m e e e
7. Shale, corbonaceons ., . . . ., . ..« . 3 0
8 Cool (mtgonethrongh) . . . '. . . . . 8 0

Torat . 72 0

.

T. G. STEWART,
In charge of Boring Operations,
Rewak Coal Explorations.

Umaria—Rewak State.

'
]

No. 13, ,
Commenced R ¢+ lst April 1883,

Badd * o0 . .o o W . . lith PR

Coal struck at 96 feet fran surface.

' ¢t ft. in

1. Surfacesoil, brown . . " . . L Lo, 2

9. Clay,stoneandpand . . . ¢ 0, 12

8, Sandstone, grdy . . . . . .. . .. 13

4 Coal,mud . . . . < . . . . . . 2

6. Shale, blue . e . . . . . . 8
6. Sandstone, grey . . . . . . 50
7. Shale,blue . . . . . . 8
7

8Cal, .+ + o o . .00

S oo o o0

TorsL .13 0

T. FORSTER,
Mining Engineer,
* Rewak Coal Explorations.’
( 230 )
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Unmaria—Rewah Stale.

No. 16.
Oommenee} 164 December 1883 *
Ended . 2d L, . .
Water tapped at 18 foet from lurfnoe.
Coal struck at 88 feet from surface.
° . ft. in.
1. Surface soil, black e e 8 2
2. Clay, sandy e e '8 2
3. Seud, yellow . . e A} ]
r brown e A .
* grey . . . .
4. Sandstone . . red . < ¢ e 0
. ] yellow . . [
(reddishgrey . . . .
b. Shale, carbonaceous, with pyrites . . . . . 6 0
6. Sandstone, greye - . ce . . . 1 0
o7 °, carbonaceous . . . . e C e 2 0
8. ”» » lhﬂ! . . . 4 0
9. Coal, with shale . . . . . . P .1 0
10, Coal . . . B . .1 0
11. Coal, with shal . .1 0
12. Coal . 9 .. 1 0
13 Sandstone, mbonnoeons,ooft 2 0
* 14. Coal . . 7 0
15, Shale, carbonaceous 7 o0
A, NUNSCH,

Ausistant Mining Engineer,
Rewak Coal Explorations,

Kdlésar—Rewak State.

No, 5.
Commenced « « « . 25th February 1882,
Ended - . 6th March 1682,
Coal struck at 47 feet from surface. . ,
ft. in,
1. Brown soil . e . . 43 9 0
2. Sandstone, red Ce . 288 0

Cariedover . 47 0
( 281 )
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ft. in.

‘Brought forwerd . 47 0
.
4. Bandsfone, white, .bd,\ . ¢ . .2 0
Toran .50 0

T. G. STEWART,

In charge of Boring Operations,
Rewak Coal Explorations,

Kélésar—Rewah State.

No.6B, .
Commenced . . . . . 2nd April 1882,
Ended . .+ . 27th May 1882.
Water tapped at 23 feet from surface,
Coal struck at 120 feet from eunface.
ft. in,
1, Surfaceoll . ., . . . . . . . . 8 0
9, Sand and clay, browsn . e . R - S (]
8. Sandy oluy, Wi pebbl«, brown . . . . . . . 2 0
. whiteshaly . . . . .
4 Sandstone .\ . . wottledshaly . . . . . % 0
i y L ) . . .,

8. Coal .o e e e e e ... 100
6. Sandstone, abontosos . . . . . .. . 10
7. Coal e e e e 2 0
8. Sandstone, carbovaceons . . . . . . 2 0
9, Coal . e e e e e e .. 200
10. Sandstone, urbonmou e e e e . . . 80
1L, gY . . .« o« o« .+ . . . 6 0
22, ,* carbomaceous . . ., . . . . ., 19 0
Toeran 161 0

T. G. STEWART,
In charge of Boring Operations,

* Rewah Coal Explorations,
( 9232 )
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b
Kdlésar—Rewah State.
_ No. 7A. ,
Commenbd . . . . .17t March 188%
Ended . . 0th April 1888,

Ooal struck at 135 feet from” ,surfm N
ft. i
1, Dark-brown surface soil . . . o . . .16 0
brown . . . L, L,
mottled - . . . .
red . . . « "

2. Sand and sandstone Ayellow . ., . . M8 0

white . . . . D
grey . . . Ve
' \ shaly . PR .
3. 8andstone, carbonaceous, shaly 5 O
4 grey . g 1 0
5 o, carlonaceous . . . ) . 5 0
6. Sandstone,grey . . . . . . . .. . 2 0
7. . carbonaceous . . . . . . . 8 0
8 grey P )
9. C’aal o« . T T £ B /]
10. Sandstone, carbona.ceouu ) e . . . . . 2% 00
11, Coal .. P ) B
ToraL 184 0
T. G. STEWART,
I charge of Bqring Operations,
Rewak Toal Explorations,
Johilla Valley.—Rewak State.
No. 2.,
Commenced . . . . . . Oth March1882
Ended . P April 1882
Coal struck at 34 feet l‘rom unrfwo.
. ft. in,,
1. Clagyellow . . . . . . .+ <. .10
2. Sandstone, brownshaly . . . . . . . 2 ,15 0
e e e e e 2 0

3. Clay, carbonaceous

Carriedover . 18 0
( 28 )
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. ft. in,
Brought forward , 18 0
4. Shale, carbomoml .. co 9 0
5. Sandstone, grey shaly . P . . 200
6. ,.‘hrown,,.-. . 56 O
7. Coal L. 7 0
8, Sandstone, earbonaeeons, shnly . 1 0
9 o, groyshaly . .o . 1 0
10, Cval . . . 3 0
11. Baudstok.e, ea.rbosaoeous, almly 1 0
2. grey shaly . . .1 0
13. carbpnaceots, shaly . . 3 0
14. Colil A e . 8 0
15, Sandstone, carbonaceous, shaly . 4 0
16 grey shaly . . .- 20
17. Shale, carbonaceous . . . 2 0
18. Sandstone, grey shuly . 1 0
19 carbonacedus, shaly . .1 0
2. grey shaly . . 40
21, carboflaceous .1 0
22, grey . 6 0
ToraL 90 0

J G STEWART

In charge of Boring Operations,
Kewah Coal Explorations,
/ J6lilla Valley—Rewalk State.
No. 8.
Commenced . . 13th March 1882,
Ended . . April 1882,
Coal struck at 6 feet from aurfm
ft. in.
. Surface soil, brown . . . .1 0
2. Sandstone . 5 brown o } 5 0
C ey o .

8. Coal . . N A ]
4. Bandstope, groy slle.ly PR . 1 0
ob. Shale,Scarbonaceous L . . . . 6 0
‘Carriedover . 30 0O

( 234

)
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y J
ft. in.
Brought’forward . 30 0
6. Sundstone, grey ahaly [ - *1 0
7. Shale, carbonsNeous oL «1 0
8. Sandstone, ,, shaly . . . 8 0
9,98hale, » f . . . 2 0
10. Coal-. . . . 6 0
11, Sandstong, ea‘bonneeoua, shaly A 6 0
12 ” grey » . . 4 0
Torar . 58 0
T. G. STEWART,
Ingharge of Borlng Operations,
Rewah Coal Explorations,
Kérdr.=Rewak Sidte.
No. 1-
Commenced . . 19th February 1884.
Ended . . 10th March 1884.
Water tapped ab 7 feet from surisce,
Coal struck at 12%eet from serface.
ft. in,
1. Sandstone, reddish yelltww . <, . - . . . 6 0
2. Sand, yellow, with gravel | . o . %o ., ¢ 3 0
8. Sandstoge, breyn A .8 0
4 Coal . . . S e L. . 8 0
& Shale, carbonwns, thh coal, . . . 3 0
6 Coal . . e . 4 0
7. Shale, wbonmeous, thh ooal . . . . . . 2 0
8Cal . . . . . . e . . 400
9. Shale, carbonaceous . . . . . . . 8 0
10. Sandstone, grey . . . . [N .62 0
11. Shale, carbonaceous, with coal und pyntea . . . . 8 0
ie. Sandstone, grey . . . A S
Toar . 122 o
L]
A. MUNSCH

dssistant Mining Enymm-,
RewaheCoal Explorationsa
( 285 )



100 HUGHES: SOUTHERN COAL<PIELDS OF REWAH GONDWS<A BASIN.

Kérdr—Rewah State.
No. 3.
Cowmenced .+« . 13th March 1884
Endedf o . . .+ 20th March 1884.
Water tapped at 12 foet from surface
Coal struck at 48 feet ftom surface. & i
n.
1, Brownanrfmsoll.o . . . e . 8 0
2. Sandstone, grey . . . . . . B . . 42 0
8. Sandstone, carbonaceagy, shuly .. ... . .8 0
4. Coalshaly. e, . . . . . . .7 0
6. Shale, carbomoeous . . . . 6 0
6. Sandstone, grey, . . . .« . . 2 0
Torar 63
. A. MNSCH,
Assistant Mining Engineer,

Rewakh Coal Ezplorations.

SECTION XXIL~—INDEX OF GOAL SITES.

Village.s . River, | VStah. Lat, N. | Long. E.

Achala } & mile EN.E! .| Umede o/ Beomah | 23036 | 80751’
Agaridpérs, Lmilo WN.W.« . | A tiibutary of the €4kuk) Jhilml 2828’ | 82° 4
» 1 mile 1..W. Ditto  ditto. ¢
Ambér, 1mile ENE. . . G:;ivﬁg;t:;, a tributary | Koréa 23°29' | 82°81’
Béli, 3ofamile NNN.E., .| A tributary of Hesia » .| 202 | sris

1 mile 8.8.W,
1 mileSE.

% miles SSE
2} miles South .
o 8 miés South .
‘o ?i miles Scutk

»

r

»
<
»

Dt ditto.
.| Ditte ditto.
. | Hesia.
.| Ditto,
. | Dittot
Ditto.

( 288 )



appenTY o o ® srrwe

v -
Village. River, State. | Lat. IN. | Long. E.
'Y .
Behgdr, famile B, . .|Kasér . . .|Rewsh T.| 28°21 | 81°48'
» YamieNE . .|Ditte,
®
» BofamileNE . .|Ditto.
Bakébi, § amileN. . .|Smn . . . . ey | 1oy
-
Balbahéra, 1 mile N.N.E. .| A tributary of Hesto .| Koréa » ,| 23°18" | 82°1¢/
L ]
» limilesN. . .|Atributary of Karaka- i
chér, iy
° L)
» 1imiles N, . .| Eastern tributary of
Karakachdr, .
2 1 milg N.N.W. .|q Ditto ditto.
L]
» 1 mile WSW. .| Ditto ditto. ?
” 1} miles W.N.W. .| Western tributary of
‘o Karakaghjr.
.
»  Limils W.NW. W Ditto ditto.
., 2 milsWNWe .| Djtto ditto.
» 2 miles WN.W, Ditto .ditt:?.,
. otmileNW. .| "pitto oditto. .
. .
»  SuilegNW. | Dito ditto ,
o » 2milsWNW. .| Ditto dito. ,
Balsing, } of a mile NNN.W, | A tributary of Hesto . | Koréa 28°23 | 82° 21’
» 4 of a mile 8.8.E. Ditto  ditto.
»  1imiles NNE. . Ditto 5 ditto,
» 1 mileN.E, Ditto ditto, ’ ,
» 1 mileSSE . .|Hesto.
»
»  1imiles S.E. .| Ditto. . .
Bara Cbéds, 3 of amile N.N.E.. |Johilla . _ . .|Bewsh .|28%21'|81° &
3
Bargeuan, o mile LW, .| Jaméon o trbotaryof |, .| 5818 81° 44/,
aser, 2

(287 )
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! Village, ¢ River. ‘sme. Lat. N. | Long. E.
.
Bargouan, § amile E. . .| Jamina, a tributary of | Rewab. .
Bachoruar, jamileN. . Adt:i.l:::;ry of Kagér .| ,, .| 28°20 | 81° 49
»  damileE s Ditto  ditto, ¢
Basér, 4amile WNW,, .|A tributary of Hesto .| Koréa .| 28°21}] 82°25'
w 1 pile W.N.We S .| Ditto ditto.
» 1 mileSW, . .|Jum, a trbutary of
L Hesto,
» 1 mileSSW, . .| Ditto ditto.
» limileSSW., .° Ditto ditto.
» dofamile SE, . .|Oarpui. ¢ i
» 1 mileSE , . Ditto.
Blalméri, § amile ESE. . [Kélbaria, ., . .|Rewah .|28°11'| 82°09’
Bhoswdi, § a mile S.W, . A tributary of Hesto :: Koréa .| 23°24 82° 87’
w damileW, . Ditto  ditto. , | (
Bichin, 4o mile&W, o, . {a‘m:nm, tributary of | Rewoh |, | 28°13' | 81° 4%’
. 1 wileWSW. . . s.sn."‘l te
Birhdli, § a mile 8,E A tributary of 86if » | 281y | 81°37
Chapkui, } & mile 8.7 .| A tributary of Thema .| , %] 28°18' | 820V’
Charwibi, jamileE. ., .| Eélim . . . ooy | &
» 1 mile8.E, »
Chl:gn. south of village (near | A tribut,ry of Kindk . 28°29’ | 81° 66
- .
» 1mleNE . Ditto ditto,
Chatén, § amileS.e, . .[Gandrmnoadi . | Korés ©.| 20°25' | 82011
" iatel bamile NE . L Rewsi . . L|Bewsn .|2aw |2 s
Guiomér, jamile SW. . . [Goirfi . . .| , .| 2ew|ss
L Uhitéjhor, § a mile §S.W. | Kauria nadi, branch | Koréa . | 28° 28}/ 82° 28’

( 238 )
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———
'

Village. ) River. State. | Lat. N | Long. E.
- - . .
Clyircha, 1} miles N.W. . .| Aftributaryof G&j .| Korén. ®| 23°20 | 82° 86’

» 1 mileNNE. . Ditto. *
L ]
» PoftmileNE . . Ditto, ,
» 1 miloENE . .| Ditto ’ ’
Delbhgkherds, § of a mile K.S.E. | A tributary of Kdndk . | Biwah .| 23°25' | 81° 66’
R
" 1 mieESE . * s
Déokhél, 1 mile N, . .| Inn tributary of G¢j . |Korén ' .| 23°22' | §2° 89’
Déori, 1 miles S.W. . .[Kasér . , .|Bowah .|28°17|81°41
Dhakar, at the Gt .| & tributary of Réngike | T, .| 25028 | 81°58
[ ]
Dhanpiri, { of a mile S.8.E. . Bagéha,tribuﬁuryof%n w ¢ .| 2811 81°37
“ 4 of a mile ES.E.
» 1 of a’mile NN.E * ¢ Nargara,® #hibutary of
Bagéha,
[ ] -
Dhitingdd), § a mile 8.1, ‘e * Katna 23° 22’ | 81° 60’
. °
» 4 of a mile ES,E. Ditto.
[ ] -
Dliind, 1 mile N.E. PR A&.ibutnry.&yﬁﬂ . Jhilm‘ili W 23° 29" | 82° By’
Diépipar, § g milo§SE. . .| Atributafy of S6n .| Rowsh .| 2326’ | £1°26'
[ ]

Dibchla, 1 mils N. . . Gurghota . . .| .| oy |swar
. LY
Digla, { of a mile EN.E. .| Khftomadhar . .|Rewah .| 28°25' | 82° ¥’
Dimarkachér, 1 mile N, . .| Klharia, tributary of | 4 .| 28°100 | 82° ¢

Hesto,
» 2 miles SE. .| Atthe junctjon of Jhiria
and Kaliffria,
Ghorbei, 1mile NE. .  .[Nagama . . .|Bewah .|28°30’|81°%6”
Ghinghita, § amileN. . . |Atributary of Kéngk .| » | 28" 25| 81° 68’
Ghéitra, 1 mile WSW. . .| Hesin . . .| Koréa o 2821 |82°e8
» lmileW. . . .lDitto . .
® v
» 13 miles WS.W. . Ditto.
(]
( 239 )
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£ e
f
, Village Ruver. ‘| State |Lat N |Long E.
. . ]
Ghatra, 1§ miles W 8&W Hesin
» 2 mles8W, Do e
by 2AmlesSW Ditto. -
L]
w tomfeSE Ditto
Gérdru, § amle S W of South.rn | 86n Rewah 28° 29’ | 81° 28’
Tola ¢ d .
» tamile Ni of Southern | Koulér, tributary of 8én
Tola < p . .
Géndéngd, 3 of a mle N Kéwa »”» 28° 21/ | 82 B
» 1mleNE Ditto .
1
» limlesNNF, Litto
» ljmlesNNW. Ditto
Horra, § of a mile NW Eastern trrbrtary of Jﬁ? Xoréa 28° 174'| 82° 25’
» tamleNNW Ditto  ditto.
t
» tofamleNNW Ditto  dittp
» lmle WNW . Mitto  ditto )
» 11 mles NW. Ditty  ditto
Hatgala, famile ESE Jn}\aﬁzl. trbutary of ' Rewah 28° 19" | 81° 44/
861
Jamtpdr, 14 mles WN W, Khapmikita nadi, tribu- .4 28° 28’ | 81° 46¢
¥ & tary of Kunik, " .
Jamés, famileN . . . [Tanki nads, tmbutary| 28° 174/} 81° 26’
of Mdroa.
Jurra, 1 mule S8 W, . Késléra lucdl . » 28° 24" | 82° 4/
so lmEESE ®itto,
Javér, famle N, , . Dhoran nadi, tnbutary| .| 28° 25’ | 81° 49’
of Kiindk .
L]
Eachér, § a mle NNoE, . Koréa 28° 19’ | 82° 26’

» tamleSE
.

on 18 mile E, '
o []

A tnbu of Dhéb
nad: ey
Dittg  dutto

( 240 )
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A
B
¢ . /
Village. River, Stafe. |Lat. N, | Long. E,
A []
1 ¢
Ryehfi, 1mile NE. *
» WmilsENE . ?
.
Kiléar,atte Gt ., |In the right bauk of |Rewsh .| 25°81'| 80°6%/,
Umnér, LI 1
w 8fewscoreyards W, ,(In a tributary of the
Cmrér. ”
w Jofamile WSW, . |Inatrbutary of Umrdg 9
! near temple, 3
Eamta, 1 mile ., Ktk . g o . .|| e0e
Ko, damileNNW. . . |Tribotaryof the Kéwai [ , .| 25°19 | 82019

»  tofsmil WAV, )

. [ )

»  lmile WSW. .

Kanchanptr, damile N, . . |Atribotaryof Sarps .| ,, .| 28°16"| 81°80/
Eéuogbalrs, § of s mile N.W,o , A tributatysof Mirna .| ,, .| 26°19' | 81° 1/
Knwéli, 1 milo N, ¢ A In Rhair stream, triby. |, .| 26° 2% [ g1 8%/
N tary of*86n,
(]
Kuawdt, W, of oour the G .| Kétirs. > RERET ANy
. L

» tsmileNE ; D © e .

Kaparia, N.J. ofpsfthe Ghds ",  Kémi, 2 » .| 2| eIy
[]

» JolanleNNW, .| D, P
. . b ]

Kelbaurl, $amile N . .| Sén. w o 21V | 81040
Khsirbans, 1} miles 8S.8. . | Keuria, Kords .| 26°184] 82°19'
Ebamaris, § of s milo N.¥. .| A tributary of Kénfik, |Rewah .| 28° 27" | 81° 56’

» #amileNE. . Ditto * ditto. '

» 1 mbNE . B
Kharls, § of amile RNE . A Ak
Khodargaoan, § of & mile N.NE. | Dhébghata, tributary of | ,, v 28°21' | 81°%

Jhilla, .
.
»  }ofamile ENE Marjsds tributary of ¢
Johills,

(%1
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€

2
+ Village, River. *| state. |Lat. N.|Long.E.
1.
e
Khobéra, 1 mile EN.E. . . |Ghordéna nadi. Rewah .| 28°81/ | 81°4¢
Kichri, Jof amile8. . . In; ':s tributary of | 23° 28’ [*81° 64’
ik,
»  intheGLALN. of the| Dito ditto. ¢ e
vilpge ¢ °
»  4ofamileN. . | Bichli nadi,
» 1 mileNNE, . " .| Ditto.
[ 4
» 1§ miles NE. Ditto, ‘
Kirwébi, 1} miles W.8'W. | Hepto, Koréa .| 28° 20/ | 82° 22/
w  &fewscore yards W. ', | At the falls in Hesto.
» MmilaN. . .|Hesto. . (
L
Korar,jamile S.E. o, mU. tributary of the| Rewnh .| 23°3%’ | 80° 58’
mrar.
» 1§ mils ESE . Ditto ditto.
Kéta, § 2 mile N.E. . . . | Goiréri ndtlf ' » .| 28° 92’ | 81° 58
» ¥ of amile E.N.E, - hA tributary of Goirarl .
nadi.
Kéti,1mileS. ., .lGoirwimadi. ¢« ¢ | ', .| 2324|8164
.
Kétmi, § amile NW.  *. | I ribltary of Kédra, | ©
“Hesto. o, RAGhC 28° 10’ | 82° 284’
» 1 mileNe . ° bifto " ditbo. |
¢
Kdudhour, just NE. ., , .[In a tributary ¢ of§ Jhilmili . 23° 28" | 82° 46’
¢ Géknai.
» 3 amile NS, Ditto ditto, . ¢
»  JustS. Ditto ditto.
»  JofamieSE. Ditto ditto.
» 1 mile£SE. Dittog ditto.
. « ligilesSE Ditto  ditto
» JofamieW, , Ditto ditto.
[}
2 3of amile'W.SW, .| Ditto ditto.
)
Képi, 1mile 8W. . . . |A tributary of Géknai. » .| 820247 | 82748
L]
Kérisia, $ahileS.E. ., .| Kddra branch, tributary | Koréa .| 28°14' | 82° 27
. o of Hesto,
[ ] .
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PAPPENDIX : COA®. SITES, 107
[ )
- - =y
Village. 9 Riser. e, |Lat. N. | Long. E.
o ]
[ ] hd .
Kirdsia, 1} miles S.E. .| Kéidra brauch, tiibutay s
. of Hesto, .
» 2 milwSE . .| Dito dittg
[}
, limiles§ . .| Gorghéta nadi Wanch,
’ =8 tributary of Hesto.
K6réli, lmile SW.. . . BiKchli nadi, tributary of | Réwgh . | 3§ 23}/ 81° 48’
T,
» 1 mile WS.W, . J(;l{)n lémdi. tributary of | |
aser.
Kséha, S.E, . e . Hato . . o|Kora® J | eray
Kfishai, § of a mile N, J86n .. . .| Rewaly | 28°23 | 81°27
4
» tamle WSW. . . Taptai, ributary of S6n
Labji, 1 mile 8.7, a at:lisumqof Jhtnka | Koréa | 23°23' | 82° 32/
. it
»*limilsSSW, . ./® Dito ditto
[ ]
Lai, 3 of & mile N.E. .| A tributary of Hesto w .| 2se17)] 8 e
Lama, 1 mile .W. . ngmﬁ, .Eﬂbutﬂy of | Rewah .| 23719 | 82°1/
° n
Latms, 3 of & mile N. | Tty of Hesto [ Korda | 2503231 8787
.
Mangthar, o mileSSW. , .| Jéhilativer . .| Revah .| 21| 81°7
*
Maiki, 1 mile NNW. . .| Goraghnt nadi, tRbutmy Yo lapar|srey
* of Sin, ° g * e
Malgs, Imile N, . Jfgia e T ., |28 |82V
L[]
» lmiles Bg. .| bitte *.
Monjie, Fofamile W. . Bite . . LY | erae | srsr
L ]

Mariards, Lmile B,%, . .|Bukén . . » .| 28°8 | B4V

Moubéri, 4 amile S.E. . .|Kéléra ., . ,|Koréa .| 23°26'| 824

Mtirdhoa, 4 of a mile W.. .|Goirdri ., . ,{Rewah ,| 23°15)| 81°65}

*

Moésra, 2 miles NNW. . .|A tributefy of the| , .| 222 | 82I6

Kawai, N -
» lmileSSW, Ditto  ditto,

Nandns, § of n mileEN.E, ,[Nagaus ., . .| , o 23° 20/ | 81° 83’
» 1mile N.E. . . . Tributnry of S6n , . . ?
» 1lmileS, ., Ditto  ditto, '. .

Nerfs, LmileN, . . . A;hn'.huhryofl{hmm- Koda .| 28°28' | 82°1¥

. P, 1
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108 HUGHES: SBOUTHEEN COAL-FIELDS OF REWAH GGNDWANA BasIN.
c

Lo ‘
, Village. . River. ‘| State. | Lat. N |Long. E,
Nimuha, § amie E, ¢+« tributary of Kasér .| Rewsh ‘e 19 | 810 a0r
»  JofamileNE ., e
Pnchkura, § amile NE. . .| A tifbutary of Kéwai .| 28°2l" | 82° &
Paiari, 2miles EW.  ¢.° .| Kéwai » 23° 9 | 82° 4
Pukarihs, § a mile s.ls‘..r R As;:i-buhry of Thema,| 25° 16§'| 81° 69/
Pathargaum, 13 milfe SE. | A bributery of Gékoni .| Eorda .| 28° 26/ | 6205
Pipris, mile S.W. © .| Atcibutary of Kéwai . | Rewsh .| 232y | 82° 8
»  }oamile N.W. '
Rémpr, 3 of a mile N.W., ) . Jug‘\'i.nihn, tributary of [ ,, 23° 18" | 81° :14’
» 1lmileSBSW, s, atns,
»  amileSS.W. . | pitto,
Rakss, 1 milo S.E, . .| Goirdri €, Com 28° 9 | 81° 5%
Rataurs, 1 mile N.E. .pGtndrékGnd | . 7|Koréa | 28°38' | g2 14
» 4 o0famile WN.. N
, lmileW. < O " .
Béji, jomile 8T . ° ot » 25°26' | 82 gy
Roudsorai, 1 mile NN.E, . . [A tributary of Gékeai .| ‘239 26' | 82° 41’
»  1lmile NE Ditto ditto,
Rohanis,  a mile N.E. . .| In a tributary of Sén . | Rewah 28° 25’ | 81° 27/
» Jofamile8, . | A tributary of Sén. )
Réndahs, 1 wile W.N.W. . |G6knai . . | Ihilmili | | 28°28}| 82° 48’
v tofamileNE  .|A tributary of Goknai,
» HYofamile ESE,  .|Géknai
Bﬁp:nrl, } & mile S.Vy. . | Katna . . . | Rewah 25° 20" | 81° 52’
Séhipér, damileS. . . |Atributary of Kdser .| 23° 21’ | 81° 46’
Satdib, } of a’mile 8.8E. .  .|Goirki , . » 25° 17 | 81° 64}’
Somariba, jamile BS . .[Ditte . . .| v $3°16' | 81°64/
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MPPENDIX" COAD SITES. , 109
o' d
N y -
Village. River. State. | Lat ¥.|Long.E.
v ’ L
Semdih, 1} miles N. .| At the junmction of | Rewah® ,| 23°28’ | 81° 30’
. Kiénik and Sén.
» bmile N.NE. .| At the junctiof of
Khun streany with
'Y L]
Semrihs, § of a mile S.W. . Bmihl, tributary of | o, 29° 20 | 81°21
n.
Séhégpir, f amile NW. . .| Mirns, tributary of Sén| ,, 28°19 | 81° 24
°
Stinhat, 1 mile 8.8.E. . | Hesto o | Koréa® .| 28°2¢4 | 82° 84’
k
» limilesSS.E . Ditto. N
Tanjéra, 1*miles S.E. .| A tributary of Géknai .| 23° 29’ | 82° 89
Ténki, 2 miles E.8.E. .| Batidhar nadi, tribu- | Rewah 28°7 | 829
tary of Hesto.
we 2miles SB. . | @oort adi,tribufary
of Hi '
Terriba, § & mile W, 1A sé“b"t"’ of Kasér,| ,, 28°18' | 81°41’
a mile W.N.W. . Jumtna, tribuf of
» 1 R e Kasér,o ¢ m
Théngaon,i} & mile N. A tribotary of Kéwai_ .| ,, 28°18' | 82° 10}
. .
» 1} miles ESE, A tribnhry of Gmdré- .,
Thutbi, } a mile N, » .|A tnbuury of Bdn. »  ®|28°10° | 81°51
- L]
Titripni, { a mile 8E. . . N-gran n.n. ., W .| 988 | 8rrEy
Udei, }  mflo N.E9 . .| Yirna oy | 25243 8102
Wmaris, see K(Iém;. .
Urtén, 1 mile 8W. . . | Chaurér nadi » .| 28°19 | 821
» $amileSS.W,
—The
omhthm .gzuda and longitude in some insta:Bes refer to the position of the coal seam, sud in

1at October 1854,

LALA HIRA LAL,

v ( 245 )
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110 HUGHES: SOUTHERN COALGPIELDS OF BEWLH GONUWENA BASIN.

. . BECTION
Analyses of Coals, from the Southern Coal-

MOCALITIES. XCLUSIVE OF WATER.*
~ g“"'h}" Parcentagts.
¢ #eopio *
Namo of Villago snd other sitos. Rivers. and i
T ] 2| s
Balbaharég1} milos,N.N.E. (Korés) ¢4 | 2885 | 5342 | 1773
" . v v 568 | 3042 | 5751 | 1207
N T I 56 |ores | 513 | 2084
o om e 592 | 2008 | 5409 | 1650
Bélha Paibri (Rowab) . |Kowai . . J 108 | 250 | 635 | 2097
Bichis, near ¢ v o|smeniaNadi .| 58 [813 |584 |108
Bills end Bagéha| 776 | 8690 | 5525 | 785
adis, junotion.
Girdrs w -|Sem ... .| 27 | 98 |46 |46
Gérrha and Bhagéh n :|Rivorbotween . ' T4 |3 | 4635 | G
Hatgals, about 1 mile SE. ,, . |Nalajoiningdaminia| 1228 | 2864 | 5928 | 12:08
o Jeils . . .| 127 |sres | 5828 | 1054
C e, o .| 902 | 2039 | 5405 | 1656
e ' , Macisda Nala| 130 | 8281 | 5458 | 13:11
e s | 8560 | s2fr | 16
¢ 814 | 8664 | 5593 | 743
19 | 8498 | 5158 | 14
(Koréa) .|Karskachér Nadi .| 226 | 984 | 4952 | 4064
Khairi . (Bowab) .|Junctionofarivulet| 42 | %012 | 2706 | 5262
with thv Sén. 328 | 2990 | 4330 | 2680
“ . 52 | 280 | 426 | %54
Khéki and Keowai| 212 | 21 | 4550 | 8349
. Nadis, junction.
Kogr,8.E. R . 54 | 1322 [es06 | 1782
. » .|KilgriaNedi .| 67 |502 [639 | 59
Randhour,  mile N.E. (Jhilmili). 422 | 1710 | 7840 | o0
o . PmileSE , . 296 | 2416 | es5r | ver
Kirésis, § mileS.E. @ (Korda) . 220 | 2000 | 6465 | 628
* In order to reduce these numbers toa d, the result giwen 1n percentages of dry coal,
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SANALYSES OF CPALS 111

XXIV,
Jields of the Rewah G(fndidua Basin. »
PosITION OF VIL-
0 LAGE ON Map.
Anﬂ"t‘. Jatityde [Longitad REMARKS.
N. E .
HL | 218 | 8019 | Doos not cake, Ashbrownia\ '
» . » » rod:lish. )
n > . . ”» ”» ” ” \
” - " *
» 23°9’ | 82°4' | Does not cako. Ash roddisH, Position of Paidri givon.
o | s |3 w o oaw ETOY
» Cakos. Colour of ash brick-red.
F.R.M.| 23° 20 | 81° 23’ | Does not cake. Ash reddish.
HL | 92 | 81934 1 Cekes. Ash brownish.
» 23° 19/°| 81° 4 l’Does not pake. Ash reddish-brown,
b I R N " Rottom part of scam.
» . > ) Doe‘s not cake. Ash greyish,
» . " »w w »  Miadle of bo’tom seam.
w2 e white Belgw middleof bottom see.
- - W . reddish. Lower astof Bottom soam
» ” » » greyish.t
" w. | Doesnot cake. Ash bluish-grey.
| 20095 |08y |, »  » reddish-grey.
» Cakes partiaYy. Ash reddish. :
” v | Does not cske. Ash greyish.
”» » » s brownish,
w | B8 w5 |, w o reddish.
” " e ”» » »” ” ’
n ey (e |, » s brownish,
" R w o Ted »
» 23° 14/ | 82° 28’ | Cakes. Ash reddish. 3

+ Pigked out promisouously from heap quarried for despatch to railway,

KR



112 HUGHES: SOUTHERN COAL-FIELSS OF REWAH GGFDWANA BASIN,

¢ LodiiTizs, XCLUSIVE OF WATEE."
. " v Water, L
. . l? 3]'.1". Percentages.
Name of villige and pther sitos. Rivers. ond -
3 (o) {:]
. bined. |\ tter. | Carben.| ASh-
— g
[4
Krésia, 1 miles 8.8.W. (Koréa) . 684 | 82:43°¢| 5995 762
e
Maiki ‘ {Rewa) . 327 | 1940 | 6133 | 1927
Ma»ngth‘.t ,' o J6hilla . . .| 8§42 | 8208 | 5062 | 1780
pflra, betw l'Ak?l.n « » rightbank.| 7°06 | 88:37 | 4280 | 1883

wolsem . . .| 294 | 2384 |60 | 1868
wo ow . . .| 82 |2665 |e2th | 105
m o] w o« . .| a8 |1828 | 4815 |s8m

Nérua (Rords) .| Nérua Nols, Nei 828 | w97 | 5936 | 114
Pipria {Rewah) . et doas [186 |54 200
Séhiptr n 783 | 8205 | 5167 | 1628

Tendutolat Village, | 8408 | 2240 | 5563 | 2188
. " woo|res |29 | 5oz | oea

Unmaria C» o|Umr . “. . f1s 815 | 5168 |15
» R N R LS
" ew o m o] we 21 |56 | 193

< -

w el w o« .+ .| 88 [811 |56 |138
Sy e e L] 26 201 587 |22

" oy e v o ] 84 |85a"|se9 | vt
» PR . 22 |20 |364 | 386
» wooel ow e o J| 24 [264 [609 [127
» . w24 |27 |82 141
n o= woolw P ] 26 |sr0 |56 | 164
‘s wooo m e o o 28 |24 |607 |109
» ¢ w o w o o .| 208 |28 |58 | 1441
Wt ‘ wo | w o« . | 816 |8319 | 583 | 842
" ¢ wooo] woee o .| 266 | 2400 | 8887 | 8718
. N 240 | 2090 | 88:36 | 4074
" R 546 | 2517 | 6671 | 812
* In order to reduce these numbers to a tandard, the results are given in percentages of dry coal,
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