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PREFACE.

B

A CROWING spirit of inquiry in reference to Indian
mineral deposits has led me to prepare a scries of
Papers descriptive of the mode of occurrence and dis-
tribution of several of the more important among

them. .
Three of these Papers on the Diamonds, Coal, and

Gold, which were first published in the joumals of
learned societies,* are now offered to the public in
a more compact and accessible form. .

The design of this work is that it may be used
as a handbook t.o the detailed accounts published by
the Geological Survey of India, and by other autho-
rities, in numerous scattered publications, to which
full references are given.

That a plain and, at the same time, comprehensive
statement of the Geology of the more useful mineral
deposits of India was urgently wanted is amply
testified by the scanty and too often erroneous manner

® Report of the British Association for 187, Journal of
the Scientific Proceedings of the Royal Dublin Society,”
and “Journal of the Royal Geological Society of Ireland ” for

18800



vi PREFACE,

in which the subject s dealt with in standard works
on Geology. In spite of the fact that the s;ystematic
explorfttion of the Geology of India has been in
operation for a quarter of a century old exploded
hypotheses have been passed on fron,l one texlt-book

to an i .
other, and their statements regarding the age

of the coal i
» the diamonds, and many other mineral

While these pages were passin

have succeeded, I believe, § through the press, I

in identifyi :
where Zoh.: . ying the mine
the Koh-i-nur was discovered, The results of

this inquiry, together with a proposed explanati f
ation o

the myth regardi i

garding diamond mining in
e mining in Indi
e:c)crxbed in the travels of Marco Pold, Sindb :' "
Sailor, &c., will be found in the Appcm;ix M e

DIAMONDS, 1;

Distribution of Diamonds in India, 3;
Geology, 5; Origin of the Diamond, 11; Kadapah
or Cuddapah District, 13; Chennur or Chinon, 14 ;

Cunnapurtee or Condapetta, 14} Karnul Dis-
trict, 16; Banaganpilly, 16 Munimadagu, 18 ;
Ramulkota, 19; Raolconda, 19; Kistna and Go-
daveri Districts, 20; Golapilly, 215 Mulaily or Mala-
villy, N.E. of Bezwarra, 21; Purtial or Purteeali,
23 ; Gani-Colour = Kollur, 23 ; Central Province or
Mahanadi-Godaveri Tract, Sambalpur, 25; Sou-
melpour, 26 ; Weiragurh or Weiragud, eighty miles
South-east of Nagpur, 39; Chutia Nagpur, 41;
Bandelkhand, 44; Panna, 453 Kumerea or
Kahmura, 46 ; Udesna, 48 ; Sakeriya, 48 ; Mujgoan,
49; Boghin, 49; on the Prospects of Diamond
Mining in India by Europeans, 55. '

CHAPTER 1L
COAL.

Coat, §8; Talchir Group, 60; Karharbari Group, 60 ;
Barakar Group, 62 ; Ironstone Shale Group, 62;
Ranigunj (Kamthi) Group, 62 ; Age of the Plant-
Bearing Series of Rocks included in the Gondwana
System, 63 ; Origin of the Gandwana Rocks, 65;



viii

GoLp, 95 ; Madra
(or Colar) Dig
106 ; Bombay, 106 H
Belgaum District,
Provinces, 109; Orissa, 110; South.

- or the Chutia Na
West Provinces,
the Punjab, 119; Ultra-
Burmah, 120 Afghanis

Identity of the Great M
i-nur, p, 130;
Diamonds descri

Areas of Gondwana Rocks,
Coal Fields, 66 ; L

68 ; Birbhum, Deogurh, &c
69 ; Ranigunj, 70; Jeriah, 73 ; Bokaro,
th, 75; Karan
75; Chopé, 76 ; Itkuri
gunj, 78 ; Tatea
gpur, 79 Jhilmilli,
r, 81, Rampy, 81;
Korba, 82; Oris
84 Mopani,
86 ; Godaveri Valley, 86; B

Satpura Basin

trict, 105 ; Gold Min

CONTENTS. )

05 ; List of Separate
Ower Bengal, 68, Rajmahal Area,

» 69 ; Karharbari or

pura, North and South,
» 77 Aurunga, 77 ; Hutar,
Pani, 79 ; South Rewah
80 ; Bisrampur, ¥o;
Raigurh and Hingir,
83, 83 ; Talchir, 83;
85 ; Tawa, 86 ; Pench,
andar, 86 ; Wardha or

CHAPTER 117,

GOLD.
% 98; Wynaad District, 98 ; Kolar
ing in Mysore,
harwar District, 107;
108; Bengal, 108; Central

Western Bengal
gpur Province, 111; North-

.including the Himalayas ang
Peninsular Areas, Assam,
tan, 123 ; Thibet, 134,
APPENDIX,

ogul Diamond with the Koh-
Note on the Myth regarding
bed in the travels of Marco Polo,

“Sindbad,” &e., p. 134.

THE

.DIAMONDS, COAL AND GOLD

OF INDIA.

omsmmfm——

CHAPTER L
DIAMONDS.

which every
however, to d

ili i easy matter,
is familiar, It is not an >
o:tee:ni:e for how long this has been th

l
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d in the East.
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who seems t0 have
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mld:a::: below, when deseribing the diamond

locali-
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2 DIAMONDS,

was of opinion that those of Soumelpour, a distinct
locality, were the oldest workings in India.

In this account I have attempted to give references
to the most important authorities* on the subject of
Indian diamonds and diamond workings both ancient
and modern, but my knowledge of the ancient litera-
ture of India is too limited to enable me to give a régumé
of _What may be recorded on the subject in native
wr;;mgs. The late Professor Blochmann had, I know,
;:de;ij rf;::m m;ny sources notices in Arabic, Persian,
of T lg:ttﬂe;:g“b]hed of the mineral productions
publishec,l, S¢ have, unfortunately, never been

According to Captain Burton, the Indian diamond
was first made famous in Europe by the French
Jeweller, Jean Baptiste Tavernier (born 1605, died
1689), who made six journeys to India in or(:ler to
purchase precious stones. Tavernier himself, however,
alludes to a previously existing trade, which at lcas;
dates back to the time of Marco Polo. Before the year
1728, the production of diamonds was practically
limited to India and Borneo, but in that year the first
diggings were opened in Brazil.

Tavernier did not visit Borneo, he tells us, in
consequence of having been informed that the queen
of that island would not permit the removal of- anv
gems out of her dominions. But the courageous old

traveller seems to have been ready to go anywhere in °

the pursuit of his trade, undetcrred by risks and
dangers, He seems to have fared well in India, and

* One of the most complete accounts of the diamond deposits
of India is by Karl Ritter (** Erdkunde Asien,” vol. vi. Berlin,
1836).
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often alludes to the courtesy, and even the loving-
kindness, of the natives.

I had intended to add to this Paper an account of
all the famous diamonds which have been found in
India ;* but, at the very outset of my investigations, I
have met with so mgny contradictory and conflicting
statements, that I find it will require more time than
is available to me at present to hunt up authorities
and attempt a reconciliation.

As an example, I may state that, according to some
authorities, the Pitt or Regent diamond is said to have
come from Borneo; Dby others, from the iines at
Purtial.  Similarly the true history of the Koh-i-nur
is enveloped in much obscurity,

DISTRIBUTION ()i“ D!AMOI.‘IDS IN INDIA.

There are in India three extensive tracts, widely
separated from one another, in which the diamond has
been sought for from the earliest periods of recorded
history. "Besides these principal tracts there are
others where, although the fact of the occurrence of
diamonds has been recorded, our knowledge as to the
circumstances connected therewith is less perfect.
But, with regard to the three principal tracts, it may
now be fairly claimed that our knowledge of the
geology of India enables us to fix the limits with
approximate accuracy within which the diamond-
bearing strata occur, and outside of which it would be
useless to look for them. Moreover, we may venture
perhaps to extend within those limits very considerably

* The works on * Diamonds and Precious Stones,” by MM.
King, Streeter, Dieulafait, and Harry Emanuel, may be referred
to for information on these points.

B2



4 DIAMONDS,

the areas in which i
4 t may reasonably Le antici
! antici
thar; }:20 gem may be sought for successfully pated
- 10nmlc:Cs)t southerp_of these tracts is one which
ha chm-f t e a famxll_ar name, which, however, must
be ch cIenzed as being to a certain extent :’1 mi
T. >
e 3 : :alli to the lot of those who live in these
o v qy Of accurate research to be called.upon
. 1§d olrtn‘fev _lc;f bthcu' earliest and most cherished
5, 4 Al be una ;
to hear that Golconda i fpiable to some, perhaps,
and that it wee & }1 ztnlself never produced diamonds
act merel i .
were bought and ¢t ¢ly the mart where diamonds
The name origi .
iginally appli i
represented by a deser)t'edp}c))rlte (:nt(:hthc t.:apltal, oo
of Hod e neighb
tricfl:lr:l(;abad, was extended to the surrogundoiﬁdu()i(?d
& » 2 seems to have been used for the wholegk' ..
amnln, ' wluhc.h included many of the diamond locnlitling-
In this way the popular belj o
! ' elief on the sub;
arose ; but‘ (Jolcfon(la Fort, it should be remz:mEl)Je:::it
is rxany miles distant from the nearest of these e
. }futhe present (}uy there is a totally distim.:t tract
of hilly country lying to the north of the Godaveri
Tiver, which also bears the name Golconda - whether
. . - ’
]1:‘ atd any time formed a portion of the ancient
:ng om I- cannot say, but it is not, I believe
at present included in the territori Vi ,
: es of the
Haidrabad, Nisam o

. The districts included in this southern tract in the

* “Qolconda is the most famous of the six i
Moslem kingdoms which, in A.D. | 399, r()sc" osx:xll::(lcx[:;: ftf"“
of the Toghlak (Delhi) dynasty, and it survived till 1688 ‘:!:0“
Aurungzebe brought all India under one sccplre"——C'a tt::
BURTUN, Quarterly Journal of Stience, N.S, vol. v1 1876.p
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Madras Presidency in which there are or have been
diamond mines are the following :—XKadapah, Karnul,
Kistna, and Godaveri ?

Proceeding northwards, the mext locality at which
there were mines was at Bhadrachellum on the
Godaveri.

The second great tract occupies a considerable
arca between the Mahanadi and Godaveri rivers.
Although diamonds are known but from two neigh-
bourhoods within it, still, from our present knowledge
of their geology, to which I shall presently allude, it
is not improbable that the dfamond-bearing strata may
have a wide range. The two neighbourhoods referred
to are Sambalpur, with the bed of the Mahanadi for
many miles above it, and Weiragurh or Weiragud,
eighty miles to the south-east of Nagpur.

Again, as an outlier to this second tract, there are
two or three localities within the province of Chutia
Nagpur where diamonds are known to have been

found.
The third great tract is situated in Bandelkhand,

near the capital of which, Panna, some of the principal
mines are situated ; but there are others scattered
about in various parts of that province or kingdom.

Some authorities make allusion to a discovery of
diamonds in the bed of the Ganges, but I have failed
to trace this statement to its source, and I am not in
possession of any particulars,

Lastly, about ten years ago some small diamonds,
stated to have been found in a hill-stream near Simla,
were forwarded by Sir E. C. Bayley to the Geological
Museum at Calcutta.
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GEoLocy,

Although in the follow

Lo i !
locality, give a sketch of th P8 Pages I shall, for cach

diamonds, it will De well : m(;dC of occurrence of the
» perhaps, by wa i
y of intro-

duction, to give a gen
which aap Sve @ g eral account of the formati
ttempt o dcco:lrml dlamon(l-bcaring beds, and ;:lkael:‘z;!:
respocsive clate those of the several localj
pei {};e ocalities
condition of ei::;mzsss In(.]mn geology was in a
excellent work TS confusion, for although much
still it was, from th ore one, chicfly by amatcur‘\»'
ond disjoi;l o ¢ nature of the case, of a scatte 1,
tion of depet aracter, and the attempts at (;o Lr‘l-(
vory ensbos S situated at wide intervals had lr<ric o
ey oney utsh conclusions, none of which cw e
baving roon e truth, as now known, than there
e ye;:li% to the dlam9nd-1»caring deposits o
on Weel® Ind5i7 a t:ollect.non of geological pa;pcrs
geology of. o a, &c., with a summary of th(hz
Covemnont unda generally, were printed by th
Carter. Valuableerastht?\ise d]:::;:ls'hip' of D Hcr{ry f
e as Ication was, it i
pov. gmde ls)ty;,uand it is, therefore, to be reéret:egat’;a;i
Fioul 1 continue to be quoted, not on}
e wrters on India, but even i i
' wo';‘l;s on general geology. " sandard
e publications of the Geological Sur
. . Ve i
f;ax:lo»tvwce(::sntuted, which commenced to ap);)::rlrl:;zl:e'
fhan tw a:r years ago, have from time to time for
o inconezztls succes.swely replaced the confusion
and | c?rrela.tlon by an orderly arrangement
upon solid evidence, Erroneous conjectures

- which was a memb
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and unsound hypotheses have been vverturned by
work of that kind, which, especially in a country like
India, can only be accomplished by professionals,
whose whole time can be devoted to the subject, and
whose operations are systematized under the leader-

ship of one central authority.

The issue of the “Manual of the Geology of India”
last year places the work of the Survey and our
present \knowledge .of Indian geology in a more
accessible and condensed form than it possessed
when scattered through the now voluminous publica-
tions of the Survey. It is to be hoped that writers of
geological text books will in the future refer to it for
their facts rather than to the old sources of information,
and that we shall never again see the “diamond sand-
stone,” so called, classed as an Indian representative
of the European Oolite.

Among the authorities quoted by
reference to the diamond-bearing strata,
are the principal :—Heyne, Jacquemont,
Voysey, and N ewbold.

Some of these, especially Heyne, maintained that
the diamond occurred onlyina superficial recent con-
glomerate, formed of a great variety of fragments of
the surrounding rocks, and resting indiscriminately on
old rocks of different ages. Others recognized that in
some cases the matrix of the gem wasa conglomerate,
er of the clay slate formation, sO
on,” which included
| their varieties now

Dr. Carter in
the following
Franklin,

called. This “clay slate formati
sandstones and limestones, and al
embraced in the Vindhyan formation, were considered
to be the altered representatives of the Oolite, this
being the age assigned to the coal-measures and
associated plant and reptilian fossil-bearing sand-



8
DIAMONDS.

stones. : .
the unalt;l;zs atter were in fact held to constitute
The work of Izﬁrtlon of the rocks of the same period
clay slate, or diafns::lv ::n:imts demonstrated that thi';
tion, is s dstone, or Vindhya ]
fOSsi,l-bea:ipr{;m:;dkby a \Vl(.ie break in timZ ;:':r?:rr:c
absolutely Moicc :’ngcmg itself, so far as is known
' H . > Y

geological seque occupying a position i .
Silur'g 1 sequence which may ra position in the
1an to Carboniferous nge from Lower

Fyrther
eference to
the il :
theI;cfore be unnecessary here iossmrcmus rocks will
r. Carter arri .
diamond-bearin arrived at the conclusion that the
authorities, occgrrce(:flnghmcmms’ described by various
if they di at least in the neigh
format)i,on. ! Irfloft constitute members gofbot\}‘x?o((;dl'oa
stitated. the or Oo!lte the term Vind},x' o
COTrect,qnd bCOnclusmn is probabl i}anh e sub
[t v n 1
Bt th,e - rez)mt. out by the most re);ent r::sc ":“"
principal dia searches have demonstrated ;arc es.
et (4
southern are:;orn d-bmtmg strata of the nortlt\c:rt\ th;
in those cases‘ ;spccnvdy occupy distinet hori: o
of subr where the beds are not A
o e;ent accumulations of débyi merely recent
18 due to Capmi ns.
. n Newhol
agreed with . 0ld to say i
aghoritiest th;e conclusions of many of)nt hat he .d‘s'
regard th e he appears to have be e o
: gu the “sandstones ” as being of Den eined to
0 evoni
Tll:Ie) 3tiloéxhprobably not very far from tg:'ztin z;,ge.._
n
rated into th“? rOCk.s of Northern India z).rr‘:at '
o o0 formations or sets of sepa-
guished as Upper and Lower groups, distin-

* Vi ' CICT’ (l
Thcy ¥y ln bc fuund (l 3C! ibe in ‘he Chapler (o) ' C l
n ¢ on -”
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~ In Southern India, and possibly also in the Central
Mahanadi-Godaveri tract, it is considered that the
Tower set of groups is alone represented, and the two
have been correlated as follows :—
On the southern rocks the local tit
formation has been conferred.

le of Karnul

MADRAS.

NORTHERN INDIA.
Karnul Formation.

Vindhyan Formation.

Bhaarer Group.

Upper- Rewah (samonds). L

Kaimur

Tirhowan Limestones *

Palkon Shales Limestones.

{ ower Dalchipur Sandstones - Pgneum Quartzites.

l W Semri Shales and Limestone =Jamalmadgu Shales and

Limestone.

- Banaganpilly Sandston

(diamonds). .

=Khundair Shales and

Semri Sandstone

in Bandelkhand, diamonds are only
o occur ¢ sifu in 2 conglomerate
e Rewah group. There are,
numerous workings in alluvial
or superficial deposits ; but the greatest amount of
labour is spent in mining in this the bottom bed of
the group, which, though it has a wide extension, has
only as yet been ascertained to be diamond-bearing in
the neighbourhood of Panna. Although diamonds
have not been obtained directly from any lower
group, it would appear that this conglomerate is largely
made up of pebbles derived from the lowest or
Semri sandstone group, and since it is stated® that

* Mr. Medlicott, from whom 1 quote, states that this needs
confirmation. The statement was made to him by a native
miner.— Manual, p. 92.

At Panna,
known certainly t
which is referred to th
however, as elsewhere,
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3,:::,01(:&”(3 sometimes found in these pebbles
include an :r::rl"] P, it would seem that the Jatter must
‘This point s 1:1- if not the original matrix of the gem.
horizon, the ?ngreat interest, since it brings us to 3
COmpar;,b]e w'iti1sfh0f the formation, which is strictly
includes the low at of the Banaganpilly group, which
‘The order of s est known matrix in Southern India.
Godaveri t\‘actu}i:ssm" of the rocks in the Mahanadi-
the fact of the onl ;? ot yet bee’.’ flscertained ; but from
occurs being simy nown localities where the diamond
with 2 considcra;;:leddon the margin of the area, it may
(notwithstandi ¢ degree of probability be assumed

ing possibly faulted boundaries) that the

matrix is i
in a bed glose to the base of the formation.

With .
diamond’;efx?;q to the minor areas, the Bhadrachelum
y perhaps have been derived from some

of the Karnul or Vi
n i .
of the Godaveri. dhyan rocks in the neighbourhood

ye;l‘]ixsogeology 9&‘ the Chutia
yeukn ;nt,h b\;\; it ig pr.obable that in their vicinity an
e Mahanadi-Godaveri rocks may exist.

The Simla di
. lamonds, if .
of considerable interest,, fo:hz find be authentic, are

shown, di ithough, as has been
ﬁcient’f;xi::ﬁ::is per se do not afford evidencebsuf—
that according toOx'relanon. stl]l when it is remembered
rocks of the Fi m:lome authorities the older Palzozoic
blance with those a);as present many points of resem-
the matrix contai of the Peninsula, the possibility of
horizon comparab;:"tlg t;};:sisl ?;amonds being on ¢
of the I{.amul (L. Silurian ?) fw;z?::ganpm)’ group
suggest itself, cannot fail to

As particulars regarding the exact /ocale whence the

Nagpur localities is not

DIAMONDS. 1%

diamonds were brought is not available, it would be
useless to enter further here into any account of the
geology of the neighbourhood of Simla.

Mr. Griesbach, of the Geological Survey of India,
has recently published some interesting remarks upon
the correlation of the Vindhyan rocks of India with
certain series occurring in South Africa, to one of
which the sandstones of the "T'able Mountain belong.
The possibility of the Cape diamonds, therefore, be-
longing to a period or horizon directly comparable to
that which includes the Indian diamonds, offers itself
as a subject worthy of future investigation. A com-
parison of the geology of Borneo with that of India
may also prove productive of interesting results in this
respect.

But the incorrect conclusions of the earlicr writers,
drawn from imperfect data, which I have noticed
above, as to the age of the diamond-bearing strata in
India, afford a sufficient warning of the danger of pre-
mature attempts at correlation.

ORIGIN OF THE DIAMOND,

“The examination of the diamond-bearing strata of
India has not resulted, so far as I know, in throwing
any definite light on the yet unsettled question as to
the conditions under which the crystallization ©
carbon took place, thus forming the precious gem
which has occupied so important a position in history.
Light regarding the subject seems t0 be destined to
reach us, indeed, from another quarter, and it is to
the synthetical operations of the laboratory, which, it
is needless to point out, have made such great
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advances in this direction of late years, that we must .

look for the true explanation.

S“t]’;j:;tr]:niy?:ednce of any clear evidence on the
of doubt whethor, in o the fact that it s still a matter
a diamond has ’l’)n any single recorded case in India,
The lowest di e f01.md In its original matrix.
the Karnul gm.mon.d-l{carmg stratum, at the base of
antl it is x;s:‘es’ 1s 1tself a detrital conglomerate,
diamonds m nl(mrcasona.ble to suppose that the
derived ay, iike the other Ingredients, have been

M. Kli‘:nl 5(1).me older metamorphosed rocks.

in the Kaga ;‘}:CUSSFS some apparent cases of mines
Karnuls butph scries of rocks which underlie the
whether’ true r;ksays tbere'ls “still a.doubt as to
successful.” ) -workings in these beds were ever

Els
diam(f::iher;’ ke, P 101, however, he states of the
5 shown to him at Banaganpilly that—

Nearly 3 :
modiﬁcn)t’io'rl\ll (t)l;c hSpccnmem were more or less perfect
the octahedron, with curved faccts; one

of them had each its
pyramid of s of its facets crowned with a little

.Thcy were smooth, toler
did not look as if they h
seemed to me to have
In colour they were p

ably bright and shining, and
Y| ad been worn; in fact, they
e blcn crystals /u situ in the rock.
. 7 uc, or green and yellow,

Captain N waold, in discussin
out much difficulty disposes of

suggestion that the beds containi

g this subject, with-

Captain Franklin's

ng the diamonds of
* ' Memoirs of ¢ L

». 88, of the Geological Survey of India,” vol. viii.

t Newbold speaks of the dinmom;n shown to him at the

same locality as  bei .
F R4S, v};l. 1:. cing *but imperfectly crystallized.”—
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Panna may have been roasted by the ignition of coal
scams, which, he believed, existed below. He then
remarks :—* It is fully proved, I think, from the ex*
periments of Sir David Brewster, that the diamond has
once been in a soft state, like amber, opal, or the
tabashir. Minute cavities, surrounded by a com-
pressed structure analogous to those in the Laske
diamond, are seen in several specimens of the Indian
gem which have been brought me by the, diamond
merchants.” He appears to be disposed to favour
the native idea that the diamond is reproduced in the
soil. “The old miners staterd to me that a term of
fifteen or twenty years was requisite for the reproduc-
tion of the gem.” They were in this belief led to
re-wash old tailings, and accounted for the fact of the
diamonds found in them being so small by saying that
they had not had time to grow larger. The same
idea was favoured by Dr. Heyne. An unbeliever
in this hypothesis would be inclined to suggest that
the smallness of the diamonds accounted for their
having eluded the searchers in the first washings.
Indeed, Franklin mentions that some of the miners
he spoke to said that diamonds escaped notice in the
first washings owing to their being encrusted with

dirt.

K aDAPAH, OR CUDDAPAH, DISTRICT.

Within the limits of the Kadapah district the prin-
cipal localities where diamonds have Leen worked for
are, according to Mr. King, Cunnapurtee and Wobla-
pully, or Obalumpally, near Chennur, on opposite
banks of the Pennair river and Lamdur and Pinchet- -
gapadu, west of Chenour.
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These mines’
under the tmes are generally by authors referred to

.

. CHENNUR, 0r CHiNON.

This is a village near K
are deserted pits, which wer
from the disintegration of t
and lying below the black ¢
have recently been reopen
Madl:as! who applied 1o ¢
permission to work the mj
rent of 100 rupees per
beefl Successful, but there
having formerly come )
eventually sold for 5,000

adapah town, where there
€ sunk in gravels, derived
he Banaganpilly quartzites,
otton soil (or regur). These
ed by a Mr. Richardson, of
he Collector of Kadapah for
nesin 1869, at the favourable
annum, The result has not
are accounts of two diamonds
ut of this field which were
and 3,000 rupees each.*

CUNNAPURTEE
URTEE, OR CONDAPETTA,

This locali
dapetta oofcacl‘:yta'p Pears to be identical with the Con-
is, perhaps, of Su?’t;réi::: fvbold, Whose detailcd account
He says :t— Interest to be quoted #n extenso.
At COndqpett-‘ th .
p 4 the min
form, and from four to t\:esl

cut through is of cotton soj}.
uartz » mixed with s rrai
?mmec{igfer;;rzlr:yaml))mdthrec o ten fect ‘hic’::l uh’;z;'::::
from that of a ac_ of rolled stoncs of various sizes,
diamonds are fosn;lng-stonc to a nut, in which the
adherent. The stones generally loose, but sometimes
The pebbles most c?);mc mingled with mud and gravel.
gritty, and schisto monly met with are ferruginous,
s¢ sandstones, sandstone conglomerates,

. ;/[ King, * Records Geolog
emoirs Geological Suryey. "
t TR A, S, vol. vii, pragg, L P 106

are gencrally of a square
ve fect decp, The stratum

ical Survey,” vol, ii, p. 9; and
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embedding rolled pcbbles of quartz, chert, and jasper;
claystone porphyry, with crystals of felspar ; blue jasper,
veined with oxide of iron ; coarse red jasper, and quartz
crystals. Some of -these pebbles have cvidently been
transported from the adjacent hills, but the porphyritic
and felspathic pebbles must have travelled a much
greater distance. Near the basc of the hills the cotton
soil is covered with red gritty carth, arising from the dis-
integration of the sandstone rock.

The process of mining consists merely in digging out
the rolled pebbles and gravel, and carrying them to small
square reservoirs raised on mounds, having their bottom

" paved with stones, and washing them carefully. At the

foot of the mound is a clear space surrounded by heaps
of refuse, where the washed gravel is again carefully
spread out and examined in presence of the diamond
contractors ; the diamonds are easily recognized in the
moist statc by their peculiar lustre. These mines are let
out by the Government to native contractors, who gave
me the followipg information on the spot. . In 1834 the
mines proved profitable, but in the following year the
miners lost a considerable sum. The sum paid to
Government by them for the privilege of mining a piece
of ground 100 yards long by 50 broad, for four months, is
200" rupecs.

Dry weather is sclected to carry on opcrations to avoid
the inconvenience and expense of draining. In former
days all the diamonds produced were carried for sale to
Golconda. In those times very large diamonds were
found ; but subsequent to British ascendency—which
according to the superstitious natives is by no means
pleasing to the tutelary deities of the mines~—few of any

* In 1840, the contract rose to about 250 rupees. When a
diamond of more than & gold pagoda in weight (= §2° 36 grains
at Madras) is found it is sold by public auction, and one-third of
the proceeds goes to Government, the remainder to the mining

contractor,
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value have been found, probably in consequence of theif
bm'emg less locked after, However, lately in 1839, a fin€
diamond of the Kshatriya or roscate caste was dug from
the. Obalumpally mine, exceeding a gold pagoda in
weight, which was sold for 1,450 rupecs.

KarnuL Districr,

Mr kxpg's list of diamond localitics in the Karnu}
District* is as follows -

BARAGANIILLY . 37 wmiles ... of Karnul, Ruck work

ings. Worked,
16 miles W, by §, of Banaganpilly. Rock
workings, Deserted.

MuNiMupacy

RaMuikora « 18 miles W, by S, of Karnul. Alluvial
washings,  Worked., Rock workings

Tisa deserted.

MATOURAM. 6 miles E.SB. of Ramalkots, Rock

workings. Deserted.

gi:’:::z‘w * ) 24 miles S8 of Karnul, Rock WO"};'

. o e mgs.  Ies N N gell,

GOORAMANCONDA . ta‘;c'.) piested.  (Cage. J. G- Ko

Goovyeavn ) ,

Bannoor . Nundycotkoor talug. Doabtful localities.

DEevaNoox . (Capt. J. G, Russell, reste.)

SHAITANCOTAN Right Bank of Toongabudra, E.N.F- of

Kamul, Dieserted,
Left bank of Toongabudra, Deserted.
" Alluvial.

DEOMURRODN ,
TANDRAPAD

"
Deserted,

Nullamullays, Rock workings and 81 «
luvial washings. Deserted.

Busswaroor

Banacaneiryy,

The diafnond mines at this locality have been visited
and described by many writers. Heyne, Newbold:

‘ “ i N 4 ’e
o l06.th'um's of the Geological Survey of India,” vol. vik
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Malcolmson, and Voysey, have all left on record ac-
counts of them. .

Mr. King's already mentioned report containing the
latest and most authentic account of them, it wxll.be
best, perhaps, to quote from it a few passages verbatim,
at the same time stating that Mr. King refers those
who are likely to be specially interested to Dr. Heyne,
for an account of the mines as they appeared in his

. day. )

Mr, King writes :— 1y group form & ap

The quartzites of the Banaganpiily )
restingc\lmcomformnbly on the denuded su'rface of abm:;;x
older set of shales and traps with some lu'm:stonef :t ir:
. .+ . The quantzite covering is from 20 to 30 :r o
thickness ; and it is pierced here and ther«; e:vor e
Banaganpilly end of the hill, by shaft?' of 15 en o are’
from the bottoms of which nearly horizontal gal ';'hemap-
run to get at the seams of ‘diamc.md gangue. e
ping is composed, of compact grits and san ones o
thickish beds above, and somewhat thinner

towards the bottom.

Externally the rocks are hard and vitreous, At the

the galleries there are beds of coarse pebdly con-
;rel‘:;rlt::‘itte, oE:ast'anally a breccia, which are sandy ang
clayey, and with these run seams of more shalgy an
clayey stuff. There is no trace of the clayey constitution
on the outside along the outcrop, nor are there any dis-
tinct bands of shales ; there are only‘ some sandy shales
down at or near the bottom of the series. . . . .

In the mines the coolies were picking out 3 seam
of about six or eight inches in thickness, occur;ng
with thicker and harder beds of sandstone, and w 1ch
they said was the diamond layer ; this rock when brc;ug t
to light turned out to be an easily broken up dm};dc ?:;ey
conglomerate and partly breccia, of small round 1 ngé
ments and pebbles of black, red, green, and pale-colou :
shales and cherts, and of quartsite with large and sma

C
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grains of dirty and pellucid quartz. This was the rock
extracte‘d in all the mines then being worked. The
gangue is then pounded up, washeq, sifted and laid out t0
ry on prepared floors, after which the residue of clean
:r:ld :;' lcaarefully examined in the hand, by the women
gemsc ‘I ::: of t}}c worku.tg parties, for the precious
gems. 1 no diamonds in situ, nor did 1 see or heaf
y dlamond being found during my stay at Bana-

ganpilly for four or five days at a time. Diamonds were

brought i

bro g‘ ht :: .mgu\tvh:}clh were reported to have been found in
; ; €3¢ were most disappointing in their

minuteness, flaws, and dirty colours, PP )

I have alread
. ¥ quoted Mr. Kji the
C’)’;{talhne forms of these zi.:unplesmg bove as 10
e ) .
only ter?ar):;s that the good specimens were valued at
said to b pees by the merchants, But one specimen,
ave come from the Bellary district, but which,

e
no?:l::h?e?:ilziwab of Banaganpilly nor his followers,
of would, tell me ‘;’;_‘::yplbﬂ:‘i. nor the merchants, could,
found for many years, ¢r diamonds having beed

Mr. King tracked the diamond-bearing strata for

some miles w ; ta 10
worked. estward beyond the region wherein it i8

Munimubacy,

In the neighbourkiood of Munim i

) udagu, sixteen
r{ules.west—byeoout.h of Banaganpilly, thertm;s & con-
tinuation of the dxamond~beating strata, which cover
the older Kadapeh rocks as with a thin skin. The
locality js .described both by Mr, King and Captain
Newbold. The mines have long been deserted, but,
according to the last-named authority, there was in his
time a colony of diamond polishers in the town.
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* RaMULKOTA.

The position of these mines is variously stated as
being from eighteen to twenty-one miles from Karnul,
in a southerly direction. They are also described by
Mr. King and Captain Newbold.

They are now merely alluvial washings in the débris
of the Banaganpilly group, but formerly there were
regular mines. Captain Newbold says :—

The pits, though not occupythg so large a superficies,
are deeper and far more extensive than those near
Kadapah ; the old excavations in the rocks resemble those
of Banaganpilly and Moonimudagu. The diamonds that
were shown me here, one in the parent rock, the conglo-
merate, were of an inferior size and but few crystallized in
the octohedral form, They had severally white, grey,
yellow and greenish tints, but it was told me that those
found in the conglomerate, rock are generally of a superior
description, with a fine roscate tinge.

Mining and washing was carried on as at Kadapah.
There were 300 natives at work in the wet season, but
only 20 when visited by Newbold.

The contractors leased the mines for 7 5o rupees from
the Nawab of Kamul, and sublet to minor speculators.

The hire of a labourer was four pice—or about three

halfpence—and a meal of rice per diem.

RAOLCONDA,

This was the first mine visited and described by
Tavernier,* who stated that it was in the Karnatic,
five days’ journey from Golconda and eight or nine
from Visapour.

* ¢ Travels,” Book II. pt. ii. chap. xii. *Of Diamonds
and the Mines and Rivers where they are found, and first of the
Author's Journey to the Mine of Raolconda.”

c?
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; 18 locality and Gl
at \ conda, th re-
%nglgl}:t:‘if: bIemg 68 French leagues, o’r siyangQ
distances ﬁ':r,n V{f's at first inclined to belie've thx’tt the
transposed. Thi5b1§ap°“" and Golconda had been
in identifying Raz;:g:gm‘tt.ed,there was no difficulty
conda, i ‘o a with the modern Rawdu-
Haidr’atbl;dl';at;e:-rsit 41', Long. 76° 50’ in the Nizam of
Mr. King, I now t:,r}" But after consultation with
near to, if not identimli that the place must have been
says:— cal with, Ramulkota. 'Tavernier
The st .
an inch :t:x:o?m}‘,n{"g the diamonds ranged from half
hooked out witl?‘:iro:\nr;:lenesss’ and the gangue was
valued ds.  Some of t
sten] wha;:te lfrom two to sixteen thOus;andhe oS The
was used for Cutting.® crowns. The
Tavernier gi 3
securit : 18 account of the great
sale ofy (‘;{aﬂgﬁﬂy and system, with reference togr the
S, together with the courtesy with

which he was tr .
interest. cated, will be read generally with

" K.ISTNA Alfn GoDAvERI DistRiICTS.
o :e pg;r:‘i:pal fmm«:‘s in. these districts are situated
s of the Kistna, or Krishna. They

are named Golapilly, Malavi : !
Coulour = Kollur, &C.Y, alavilly, Purtial, Gani-

* Quoted from Capt. Burton, “Quarterly Journal of Science,”

N.S,, vol. vi. 1876.

DIAMONDS. 21

GOLAPILLY.

The diamond pits at this locality, according to
Mr. King, were sunk in conglomerates and pebble
beds of tertiary age® (Rajalimundry sandstone group).
M¢. Blanfordt says that the

Diggings appear not to have been in the sandstone itsclf,
but in the very gravelly laterite which rests upon the
sandstone, but the surface is so 'much broken and altered
by the pits that it is difficult to say. The workings cover
a very considerable area.

At the time of Mr. Blanford’s visit (1871) these
mines had the appearance of having been long aban-
doned, being covered with bush jungle. ’

Dr. Heyne (Tracts) stated that

In the Ellore district the diamond stratum is covered
by a thick stratum _of calcareous trap.

This does not appear to have been confirmed by
any subsequent writer, and is apparently a mistake.
The thickness of the conglomerate is said to be from
two to six feet thick, perhaps more in some places.

MuraiLy, or MaraviLLy, N.E. OF BEZWARRA.

As at Golapilly, the mines here also were in tertiary
conglomerates (King). Captain Newbold! describes
the bed of gravel in which the pits were sunk as being
“ composed chiefly of rolled pebbles of quartz sand-
stone, chert, ferruginous jasper, conglomerate sand-
stone, and Aankar, lying in a stratum of dark mould
about & foot thick.” He appears, according to Mr.

# “Records of the Geological Survey of India," vol. x. p. 58

+ Zdem, vol. v. p. 27,

% Geological Notes, p. 67 of Carter's
logical Pagers,” ’

s Collection of Geo-
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King, to have been wrong in identifying this deposit,
which rests on gneiss, with the true old diamond con-
glomerate of Banaganpilly, of which it should, there-
fore, not be regarded as an outlier——though, doubtless,

there is some similarity in the component pebbles,
&c., which form both rocks,

Dr. Benza believed the con
tinuous from hence through Ell

to Samulcotah, where also dia
been foung,

glomerate to be con-
ore and Rajahmundry
monds are said to have

PurTiaL og PurTEEALL

The mines so called are situate
the same nhame, which is not far fr
Kondapilly,
road to Masulipatam. The
by the late Nizam when he
the English Government,

d near a village of
om

Mr. Briggs, the author of the above, who is quoted
by Captain Burton,* adds ;.

And there is no tra
very valuable stones,

Captain Burton remarks y
is full of error, as th

ial, but Captain Newbold says it came from

dition of their ever having produced

Borneo, being bought by Mr. Pitt, from a merchant of

Regarding the origin of these diamonds from the
various localities bordering the Kistna river, near
Kondapilly, Captain Newbold expresses his belief
that the materials of the beds were brought down

¢ * Quarterly Journal of Sci.ence," N.S., vol. vi. * 1876.
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i limestone through
hills of sandstone and
g;ril:htht;e river has recently passed, a..ng V;oyc':c;):
remarks the persistency of the same kind o
glomerate at all the mines.

]
Gant-COULOUR = THE MODERN KOLLUR.

identi ith Kollur, 24

This locality appears to be 1dgnti$lafm Kollar 24
e weﬁve‘;{dz;;’ujtlurzzy :l;:twl'(ards from Golcond;,
o be ed on modern maps and several of the
st bid::r:gﬁed. On the last day he crf)ssed a river
Btﬂse;(. a) and found himself at the mines. + been
> m;;urton (l.c.) appears, therefore, to hav éhi; "
miS:nghen he placed Gani-Coulour on the s

e west of Golconda. . N
to'It‘::eYnier's account of the mine at this locality

as followst :—

g si is mine was
It is not above a hundred ye;x;s ds:;z;::n gth;: ;n;)nizce i
discovered,b‘); ;ﬁfe!:n;gx:‘:r:il;ei;\ a pointed stone ;}I::;
grl?und mt:ove twent’y-ﬁvc carats. He, .not .knosémlgc'onda
Xleelgs}tl:geaw:s, but seeing it glisten, ;ameeci ‘:vti(t)h :ne thai
j im, he mi .
e ?’ :;'::\ii:ir:d ¥le\1el :z:rl::ha:\t informiqg hlms:ge o:
t;‘adec};; \\vherc the stone was found, aclmn'edot‘oe oo
o lp of that bigness, not having seen :efc::a e
‘::i‘cbed ten or twelve carats, Howeverl,: :sthepomoney
: noise in the country, inasmuch tha e e The
en in the town set themselves to work, an c:nd ger
grou i: to be searched they found, nx‘\d still d:h " n;ine ol
5::::: pnd in greater quantity than in any othe )

. : Precious
® Written Garree by Diculafait, “Dm:.)?ld;o;n:m merely
Stoves.” London: Biackie. 1874 " Gt
» prefix mesning AXax-i or * mine of.
+ * Travels," chap. xii. '
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»

they found a great number of stones from ten to forty
carats, and sometimes bigger, among the rest that large
stone that weighed goo carats, which Mirimgola presented
to Aurengzeb,*

After the miners have pitched upon the place where
they intend to work they level another place close by, of
th_e same extent, or else a little bigger, which they enclose
with a wall about two feet bigh. , In the bottom of that
little wall, at the distance of every two feet, they make
small holes to let in the water, which they stop up after-
wards till they come to drain out the water again. The
place being prepared the people that are to work meet all
Pogether, men, women, and children, with the workmaster
In the company of his friends and relations. Then he

brings along with him some little image of the god that
they adore,

After worship of this and o
continues :—

When the feast is over the men fall to digging, the
women and children to carry easth to the place prepared
in that manner as I have alceady described. They dig
ten, twelve, and sometimes fourteen feet deep, but when
they come to any water they leave off,

) All the earth being carried into the place before men-
tmr'\ed,.the men, women, and children throw the water
which is in the drains upon the earth, letting it soak for

two or three days according to the hardneas of it, till it

comes to be a kind of batter then they open the holes in
the wall to let out the ’ Ao

water and throw on more water

still, till all the mud be washed away and nothing left but

the sand. ~ After that they dry it in the sun, and then they

winnow the sand in little winnows as we winnow our
corn. :

+ + <. The earth being thus winnowed, they spread it

with a kind of rake, as thin as they possibly can ; then

feast of rice, Tavernier

* This by some authorities is thought to have been the Koh-i-
nur.  If so it was found about the year 1550,
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with a wooden instrument, like a pakuf'z rﬁm::iﬁtz‘lﬁ
half a foot wide at the bottom, they poun tre ARer that
one end to the other two or three imes oviet .at one end of
they winnow it again then, and sPreadmr%h they look for
the van, for fcar of losing any of the ea nt’tO pound the
the diamonds. Formerly zlfey wzre ;v “)voodcn rammers,
earth with great flintstones instead ° onds and is, there-
which made great flaws in the diamonds,

fore, now left off,

The first time I was at t
60,000 persons at work—men,
men being cmployed to dig,
carry the earth.

he mine there were about
women, and children ; the
the women and children to

-GODAVERI
CENTRAL PROVINCE OR MAHANADI-GO

TRACT. SAMBALPUR. ' X

iver flows into the
e A o m;'nidway between
4 Cocala (Sicacole

In Ptolemy’s map®
Gangeticus sinus (Bay of Bengal),
Cosamba on the north (Balasore?) an Chicacole). The
of Arrowsmith’s map, the modern resent the
Dosaron and Tyndis rivers probably rep

g : it is very likely that th.e
Godaveri and Kistna, 80 that letdls ithrythe Mahanadi.
Adamas may safely be identified W

i h the
Ptolemy represents the Adamas as ﬂowmtgh ;hrt%\lll'gc  ing
district of Sabare, across which runs e
description : Apud guos adamas esf m ;0}3:, mapd
is otherwise given in an earlier edition o e e
Sabare i his habundat Adomas. [In  the
diamond occurs in abundance.? The \:lpcp;rcc p:nagc,
of the river passes through a district name

which would include Chutis Nagpur. .
* Asie, x. tab, * Geographize,” libri octo, Gr. et Lat. Opers,

. ii Lugduni. Bat. 1618, Fol. a1 Albes
i *B';r::. % “ Cosmographis,” libri viii. Lat. Justi di Albano,
Ulmae, 1486, Fol
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The first visit to the latter region by a Furopean of
which I have been able to find a record was made
by the already-mentioned French jeweller Tavernier,*

who appears to have gonethere somewhere about 1665.
He says :—

I come to the third mine, which is the most ancient of
all, in the kingdom of Bengala. You may give it the
name of Soumelpour, which is the name of the town next
to the place where diamonds are found, os rather Goucl,
which is the name of the river in the sand whereof they
scck for the stones, The territories through which this
Tiver runs belong to a Raja who was anciently tributary
to the Great Mogul, but revolted in the time of Sha
Jehan and Gehan Guir, his father. So soon as Sha Jehan
came to the empire he sent to demand his tribute of this
Raja, as well for the time past as to come, who, finding that
his revenues were not sufficient to pay him, quitted his
country, afd retired into the mountains with his subjects.
Upon his refusal, Sha Jehan, believing he would stand it
out, sent a great army against him, persuading himself
that he should find great store of diamonds in his country.
But he found neither diamonds, nor people, nor victuals—
the Raja having burnt all the cogn which his people could
Dot cafry away, 10 that the greatest part of Sha Jehan's
army perished for hunger, At length the Raja returned

in country, upon condition to pay the Mogul some
slight tribute, B3y e

Then fol}ows an account of the route travelled over
by Tavernier from Agra, via Allahabad and Rhotas,
to Soumelpour. He continues S

Soumelpour is a great town, the houses whereaf are built
of carth, and covered only with branches of cocot trees.

. " "Travels.” London. 1678, Book ii. chap. xiil. p. 139

+ Probably the leaves of the 7a/ palm. The cocon-nut does
hot oocur there at present. Elsewhere, however, it has best
found at as great » distance from the sea.

"here. The reason'why none

DIAMONDS. 37

. Soumelpour) you
All these 30 leagues (i.e., from Rhotas to
travel ghrgugh woods, which is'a ver{ 1;deangerous passage,
as being very much pestered with robbers. .

The glaja )l'ivcs haxl)f a league from the town:" o ;e&t:
set upon a fair rising ground, at the foot wherfeg ::; fall-
Gouel, descending from the southern mountains,
ing into the Ganges.

In this river they
great rains are over,

i fter the
find the diamonds. For a
wr;xich is usually in December, they

stay all Januaty till the river be clear, by r:?:estoge:l;’a:x
that time in some places it is not abov;a1 two e )
in several places the sand lies above t' € _‘"a 01.' February,
About the end of January orthe begmmngd ome others
there flock together out of the great town, a‘:, :vomen, and
adjoining, about eight thousand persons, me :skilful know
children, that are able to work. They_ that 3;1“' or no, When
by the sand whether there be any d)amo,r}ks to th;se we
they find among the sand little stones hke Sarch in the
call * thunderstones.” They begin to make 3 mountains
river from the town of Soumelpour to the veryether
from whence the river falls for fifty leagues “:ie e;lcom-
Where they believe there ase diamonds, *I¥ (0
pass the place with'stakes, faggots a“.d e drain all the
g0 about to make the sch of a bridge, to I{ the sand
water out of that place. Then ﬂfcy dig out aad na
for two feet deep, which is all carried and ’ﬁr:si g the
great place for that purpose prepa red upob: ‘t a footand-a
tiver, encompassed with'a little wall abou
half high. . . :
Whegn they have filled this place with as muci:l ;i‘;:
as they think convenient, they throw wate; upto :;!e ;nines,
it, and sift it, doing in oth:i;::fnss as they doa
whi bove desc . . ;
hF:':nIx ]::iv: :iver come all those fair points which are

ints ; t stone is seldom found
e T et ehy no ‘gt::‘these stones have been

seen in Europe, is because of the wars that have hindered

the people from working.
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Aﬁ’,‘,);:ﬁ;ﬁ’: suggestion by Karl Ritter (Erdkunde
pour of Ta 1€ to inquire into the identity of Soumel-
canbelittle‘;m{;ﬂ with the modern Sambalpur. There
river, which :\:‘ t'that theyarenotidentical. The Gouel
md,,accordin m:mto the G.anges, is doubtless the Koel,
must have beegn o TaVcr'me't’, indication, Soumelpour
Nagpur. Perha.“; t};,e district of Palamow, in Chutia
the spot. PS the present town of Semah marks
Th . . N

the MZ?::::(;?; (g’mp.m’}ce to the true Sambalpur on
which was o s described in the narrative of a journey

ertaken by Mr. Motte in the year 1766.*

The obiec! .
jectof this journey wastoinitiate aregular trade in

diamonds wi
of employi:;ﬁ:hse?nmbalpur' Lord Clive being desirous
money to England 53 convenient means of remitting
Sambalpurb ; :n -, His attention had been drawn to
previousl sy the fact that the Raja had, a few months
weighin Y;é;nt & messenger, with' a rough diamond
invitatiogn t }farafs 4s & sample, together with an
person to 3 the Governor to depute a trustworthy
proposed I:omMMe diamonds regularly. The Governor
joint concern et Motte to make the speculation &
hold & thid ;e e chy” writes the latter, * I as to
borne by the’c ¢ the other two; all the expenses to be
I caught at it, withon The proposal dazzled me ; and
the mmarch. or cr 8oy reflecting on the difficulties of
In BPite’ of °x§ ¢ barbarity of the country,” &.
from attacks b e being several times in danger
followers b fy the natives, the loss of some of his
dissnters, M. Motie mny o viried chapter of other
able amount otte was enabled to collect a consider-
coun ount of interesting information about the
U’Z" Owing to the disturbed state of Sambalpur
¢ Asiatic Annual Register.” London, 1799,
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town, however, he was only able-to purchase a few
diamonds. After much prolonged negotiation, he was
permitted to visit the junction of the rivers Hebe
(Ebe) and Mahanadi, where the diamonds were said -
to be found. A servant of the Raja's, who was in
charge there, informed him that it was his business
to search in the river Hebe, after the rains, for red
earth, washed down from the mountains, in which
earth diamonds were always found. I asked him
if it would not be better to go to the mountains and
dig for that earth. He answered that it had been
done, until the Maharattas exacted a tribute from the
country ; and to do so now would gnly increase that
tribute. He showed me several heaps of the red
earth—some pieces of the size of small pebbles, and
so on, till it resembles coarse brick-dust—which had
been washed and the diamonds taken out.™

Mr. Voysey, on his last journcy from Nagpur t0
Calcutta, in 1824, visited the diamond washings of
Sambalpur. He mentioned that the gems were

Sought for in the sand and gravel of the river—the
latter consisting of pebbleswof clay siate, flinty slate, jasper,
and jaspery ironstone of all sizes, from an inch to a foot

in diameter.t

The next mention of
found in Lieutenant Kitto

® This description suggests Jaterite 83 the matrix from which
the diamonds were proimately desived. Messrs. Hislog and
of Weirsgwh as

Hunter, vide infre, describe the diamonds
occurring in Iaterite gravel. In this connexion it may be noted
that one of the sources of Cape diamonds is said to be s super-.

ficial ferruginous conglomentte. .
4+ Vide Carters ** Summary of the Geology of Indis,” p. 724-

$ *“Journal Asiatic Society, Bengal," vol. viil. p. 375- 1839

Sambalpur diamonds is to be
e's accoum] of his journey,
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;l;::‘:syea;r ;1838’ through the forests of Orissa. He
indolemomt ¢ people s being too apathetic and
localities whs earch for didmonds. His remarks on the
Mr. Motte's ere they occur seem to be derived from
Although account, to which, indeed, he refers.

Asiatic Sgc' pt’lbmhed in the same number of the
Jears laterlety 8] oumal,*. we find a Paper, dated two
Ouselen. o, or 1840, which was written by Major

Y, on the “Process of Washing for Gold-dust

and Diamonds at
the following smeg::?i{hwnd-" In this we meet

The H :
south of e:l:: ll(ll;:noc!l‘:l is that Phrt of the river which runs
5aid to be washed Rewyr -, Siarfonds and gold-dust are
above the Heer own the Ebe River, about four miles
3 Khoond ; but as both are procurable as

far as Son A
b pur, I am H R
of gold along the Ma:::r:::ieiti to think thers may be veins

The occurrence of diamo
S_ambalpur as Son
tional, No menti

nds in the river so far below
Pur must have been very excep-
the system of thr On 13 made by Major Ouseley of
the channels h'o wing an embankment across one of
inquiries T » Which is described below ; but from my
in pme;ce Rf::heted that that method oi‘ washing was
Ouseley’s visi:,mn Y years before the period of Major
individual wash He describes the operations of
large numbe:i.ers'-mm)t the combined efforts of the
The diamond fWhmh made that washing successful
while the gl:ﬂ; :“nd became the property of the Raj#,
sold it for f; a8 the perquisite of the washers, who
Ca taO_r rom twelve to fifteen Tupees a fola. '

siderapbl N a? ewbold says,t that “ diamonds of con-

¢ value are also found in the bed and alluvium

[ )
‘ Journal Asiatic Soci "
+ * Jour. Roy. Asiatic Sc:’c’:em,. ";:l‘ viil, p. 1057 '8§9'

*
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of the Mahanadi River, especially at Sambalpur, and
about the mouths of the Hebe, Khelu, and Mand
streams, but their beds have not hitherto, 1 believe,
p““ traced.” Captain Burton mentions* that, accord-
ing to some authority not named, the Majnodi, &
tributary of the Mahanadi, contained diamonds.

In the Central Provinces Gasetteer it is stated that:
rule some fifteen or twenty
to a class called Fhéras, in
he search for dia-
these villages

. During the period of native
villages were granted rent-free
consideration of their undertaking t
monds, When the country lspsed in 1850,
were resumed, o

So far as can be gathered
of information, large and valua
occagionally met with ; but the evidence
is somewhat conflicting. I do not think, however,
that what we know is altogether consistent with the
statement in the Gasetfeer, that * the best stones”ever
found here were thin and flat, with flaws in them.” )

Local tradition speaks of one large dw:mond, whx.c
was found during the Maharatta occupation. Its size
made its discovery too notorious ; otherwise it would,
in all probability, like many other smaller ones found
at that time, never have reached thg hands of the
Maharatta agent. Itissaid to have weighed two tolas
and two mashas (at ten mashas 0 the tola)t whxcfh
would be about 3162 grains troy, % expfessed in
carats, gg'3. It would be impossible, of course, to
make any estimate of the value of & rough stone of
this size, regarding the purity, colour, &c.. of which

from the, various sources
ble diamonds have been
dence on this point

% “ Quarterly Journal of Science,” N.S-s vol. vi. p- 355 1876.
+ (One masha=14'37 grains troy):, propesty there
are 12 mashas in a standard tols.



3z DIAMOND:s.

nothing i
sion ofg 131::3:‘;-” A-n°ﬂ_‘°r diamond, in the posses-
fola, the equiv 1ngh, 18 said to have weighed about &
would be'gs. alent of which, calculated as above
has been menfi‘inc;ms. Already one of 165 cam:
in 1766, One 1: as having been sent to Calcutta
which I saw in the x:g:scz:' , Bli%htly fawed diamond,
was valued j 1on of a native in alpur
II:{r' Emﬂnu:ll, (;:‘Cl}l‘t;:, after cutting, at ia:‘ b:,;):°f
recious § . work on “D)j

of 84 grains hayi ur. e records !
British rale *‘ﬂTV;lns been found within the in ;ndr
diamonds still in the by 0 0 be a or mans
Sambalpur. Of :23;‘““‘ ofthe wealthies patives n
:‘::"e ncllentioned ar:’ l:;ge diamonds such as those
se ordinarily £ excepti .
however twontly found are "‘idp tl:ml:l o einhed,
» ¢ o four Tutties, equal on :‘;i weighed,
erage, say,

Society of B
. engal, from Sam
It X:lghs only -8 5’ 5 m b:‘;P“Tv by Major Ouscley.
At s usial, T believe, i gl oo
) ev
diamonds were classeq g:’f oll’l,o :lsl parts of India, the

t. Brakman.~Whi
Rose or reddish, “;.hm’ pure water. 3. Xshatryo—

Dark and"impure. Va"y“‘*SNORy. 4 Sudra.~—

Since the aboy
chiefly of ¢ was first publish

°PP°lgt’uni oca)f and petsonal é::um;di :‘l‘ the result

ty of consulting a work by S’urg eo‘: lli‘:edwa:

t]

O square th
th num
e result by the value of sl one-b:ruo{lf‘nonet:fmu:lm ultiply
equal purity.
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fiated 1825,* which contains a considerable amount of
lr}tereSting information in reference to Sambalpur
diamonds. 'The following Table gives the history of
the diamonds found between the years 1804 and 1818.
The large diamond which fell into the hands of the
Mahratta agent weighed 672 grains troy, not 3162
as I was told by the washers; it is said to have been
of the third, or Vasiya, quality. The 84-grain diamond
was handed over to the British agent by the finder, in
1818, Its value was stated to be 5,000 Tupees.

R —

Weight.t .
— o | Bywhom received from
Years.| No. ‘.\lnshas. Ruuies.} ‘,’l’:’)';‘ finders.
? 1 20 4 @ 288 ﬁinni Ruttun Coher
1804 1 4 o I 56 Do. Do.
1808 | 1 7 o | 98 Do. Do
180 1 22 308 Do. Do
1 1 1 14 Do. Do.
1809 | 1 48 672 Chanderji Bhinsla
”"” 3 [+] 3‘ 7 Do. Do.
" 1 1 14 | Sacca Ram Gopil
18t0] 2 24 35 Chanderji Bhinsla
81 |t 4 §6 Doa. Do.
3 2 28" | Mahadeo Rae
g 112 .28 * Do,
86| 1 | 6y} 1 Do.
8ty 1 |2 2 Do.
" | 2 4 Do.
s 1 i o | 8 Do.
» 1 ) 1 o | 14 | Do.
—_— o
With regard to the origin of the Sambalpur diamonds,
the geological structure of the country leaves but little

v “Medical Topography of the Districts of Chota Nagpur,
Sergujs and Sambhulpore, Calcutta.” 1826,

+ According to this Table the Sambalpur Mashs = nearly
14 grains troy, and the Rutti & fraction under two grains.

D
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;‘::'2;&;;0“2" as to thc_ source from whence they
of 5 gro . ; oincident with their occurrence is that
referable tg t(l) r:,fks’ which has been shown to be
which series e mdh?’“" scries, certain members of
diamond.vi l:fe found in the vicinity of all the known
P 1yle ing loc§lllt1es in India, and, in the cases
o & ual rock-working, are found to include th
atrix of the gems, include ¢
In . :
either Z:::;;l Ot: thg previous accounts, the belief is
into the Ma }())r implied that the diamonds are brought
It would » anadi by its large tributary, the Ebe.
endeavouri o of course, help the point I am
that the Fbr;gatul) esm?hs.h as to their origin, to say
is not fe(li b‘ east w:tl_nn ourarea, except indirectly,®
but T have yt l:vaters. which pass over Vindhyan rocks,
diamonds hav € positive assurance of the natives that
cold is and ;not been found in that river, although
other hand. d'as been regularly washed for. On the
the Mahanadi lamfo nds have been found in the bed of
intermediate 11‘5 ar west as Chanderpur, and at other
exclusively ogcz‘;:dwli“ within the area which is
“m’;ft"“es of vindhyan);gtche uartaites, s'fnl“’.and
he fact that the place; Hira Kh
i . Khund, e
gxamog(.ils were washed, is on metamorphic r:::sren:}::y
e readily explained by the physical features of the
ground.  The rocky nature of the bed there. and the
dovtxt,)l'e channc.l caused by the island aﬂ'ordc(i al
fa.cmnes for, in the first place, th'e retents um;s::hc
diamonds brgught down by the river, and ::c:ndl
for the operations by which the bed co;:ld on one ,idy;

* By a few small streams which rise i
hill, called Gotwaki, rise in an isolated outlying
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be laid bare, and the gravel washed by the simple

contrivances known to the natives.
It is impossible to say at present which the actual

bed or beds of rock may be from whence the diamonds
have been derived, as there is no record or abpearance
of the rock ever having been worked ; but from the
ogical resemblance of the sandstones and
shales of the Barapahar hills and the outlier at Borla
with the diamond-bearing beds, and their associates .
at Panna, in Bhandelkand, and Banaganpilly, in
Karnul, 1 have very little hesitation in pointing to
these rocks as, in all probability, including the matrix.
Above Padampur, the Mahanadi runs through rocks
of this age, and I should therefore strongly urge upon
any one who may hereafter embark upon the under-
taking of searching for diamonds in Sambalpur, to
confine his operations, in the first instance, to the
streams and small rivers which rise in the Barapahar
hills and join the Mahanadi on the south.  Besides
the obvious advantage of being—as I believe would
be found to be the case—close to the matrix, these
streams would, I think, be found to contain facilities
for obtaining a sufficient head of water for washing
purposes. Such works would require but a few
labourers, and could be carried on for a much longer
period every year, say altogether for eight or nine
months, than would be possible in the case of the
washings in the bed of the Mahanadi itself. .

According to the accounts received by me, the
southern channel of the Mahanadi used not to be
emptied in the Raja’s time; but from various causes
I should expect it to yield, proportionately, a larger
number of diamonds than the northern. In the first
place, the stronger current in it would be more efficient

D3

general lithol
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in i
a :;?:s:n%v thh: su}l:stanccs of less specific gravity than
admirabl‘e,meane :” e rocks and decp holes in it afford
to the greater bsdor the retention of the latter. Owing
be found to be °m y of water to be dealt with, it would
flows in the n <;re difficult to divert than that which
greater harvestortf]efn channel; but the resultin a
than compensat of diamonds would probably far more
In the count e for the greater expenditure incurred-
and NOanarhry to the south of Sambalpur, in Karial
those of the B where rocks of similar age occur t0
any traditional arapahar hills, I have failed to) find
nal record of diamonds having ever i)eexx

found or
searched for. It is just possible, however,

that the names
X of se i : .
Hira (diamond) 0ccul\"1~:iml yilages in which the wor

long-forgotten discovery.may have reference to some

In additi i
carbun(cllde:tf;e:: diamonds—pebbles of beryl, topas,
t be CO]l;:cted hyst, cornelian, and clear quartz used
cither sapphires o oananadi; but I have not seen
N ph res or rubies. It is probable that the
these, or most of them, exists in the meta-

morphic rocks, and i :
the dinmonds” nd is, therefore, distinct from that of

Meth .
“thod of Working.—From personal inquiry from

the oldes
Jhunan, a;c;) ;r:)h;: Ih‘fm!, or, washers, at the village of
the following det:i?: o: ::h:; sources, I have gathered
i . e manner i i
e o i o o s o1
island, cail:d tll-;f Mahanadi, near Jhunan, there is an
long, and f Y l'Chund,O which is about four miles
river, int or that distance separates the waters of the
et 0 two channels. In each year, about the
ginning of March or even- later, thn' other work
* L#t., diamond mine,
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was slack and the level of the water was approaching
its lowest, alarge number of people—according tosome
of my informants, as many as 5,000—assembled and
raised an embankment across the mouth of the northern
channel, its share of water being thus deflected into
the southern. In the stagnant pools left in the former
sufficient water remained to enable the washers to
wash the gravel accumulated between the rocks in
their rude wooden trays and cradles. Upon women
seems to have fallen the chief burden of the actual
washing, while the men collected the stuff. The im-
plements employed and the method of washing were
similar to those commonly adopted in gold-washing,
save only that the finer gravel was not thrown away
until it had been thoroughly searched for diamonds—
at least, I was given so to understand, but Tavemier's
account of this part of the process is probably correct.
Whatever gold-was found became the property of the

washer, as already stated. Those who were so for-

tunate as to find 2 valuable stone were -rewarded by
o some accounts,

being given a village. According t
the washers generally held their villages and lands
rent-free ; but I think it most unlikely that all who
were engaged in the operations should have done 50.
So far as I could gather, the people did not regard
their (in a manner) enforced services as involving any

e to understand that they

great hardship ; they gave m
would be glad to see the annual search re-established
on the old terms. Indeed, it is barely possible to

conceive of the condition of the Jharas having been
at any time worse than it is at present. No doubt the
gambling element, which may be said to have been
ever present in work of the above nature, commended
it to the native mind. According to Mr. Emanuel
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it:l;S;) g:ggle show traces of Negro blood, and hence
of slaves imconduded that they are the * descendants
They are hported by one of the conquerors of India.”
showing ’nc?tzeve‘:’ ! sh?“ld say, an aboriginal tribe,
their features t:o:nh t-h o c°".‘P1€Xions, character of
origin, ' air, the slightest trace of Negro
When
1850, th esé':‘l":lpur was taken over by the British, in
to seck for d_mment offered to lease out the right
appeared in :;Tonds, and in 1856 a notification
in somewhat glo Gazetle describing . the prospect
the lease was heglgv:ng terms.  For a short time
of two hundred y a European, at the very low rate
up voluntaril f‘:lpees perannum ; but, as it was given
did not mal::eyi’t:l amay be concluded that the lessee
resumed POSSessip Y. The facts that the Government
Raja's operations 1oy G rent-fec villages, while the
original outla o hgd been carried on without any
the emplo m);, materially al.tered the case, and rendered
then, as it zvou;’c: ‘c;f a considerable amount of capital
» Within the pa t; now, an absolute necessity.
round of the Ixr);dsi €W years statements have gone the
are now occasi an]pap ers to the effect that diamonds
Sambalpur, Al?n;ly _found by the gold-washers of
authentic ca ¥ Inquiries failed to elicit a single
saw at worksi’s:nd the gold-washers I spoke to and
correct. M ured me that the statemends were in-
« Moreover, they did not appear to expect to

find any, as I did no
’ t -
the gravel when Washi(:,:ewe that they even examined
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WEIRAGURH OR WEIRAGUD, EIGHTY MILES
SoUTH-EAST OF NAGPUR.

This locality, in Lat. 20° 26/, Long. 79° 31’ 30", has
been ascertaimed to be identical with Beiragurh in the
Sobah Berar, which is mentioned in the “Aini-
Akbari” * as possessing a diamond mine. It is also
alluded to'as yielding diamonds in the year 1425 by

Ferishta.t :
Weiragurh has not as yet
cally, and information regarding the rocks is some-

what incomplete. The Rev. Messrs. Hislop and

Hunter, in their well-known Paper} describing the
f India, merely

formations of the Central Provinces 0
say that the matrix of the diamonds is a lateritic grit,
the only rock in its vicinity being quartzose and
metamorphic. Hence they argue that Malcolmson,
and after him Newbold, were wrong in inferring the
identity of the sandstones of Central with thatof
Southern India from the supposed occurrence of the
diamond in the former, and they enlarge upon the
supposed fact tHat most of the diamond-bearing
deposits, though resting on rocks of various ages, are
merely superficial and recent, and that therefore the
diamond does not afford a safe guide for cortelating
the older rocks.

The whole discussion shows
sides, which our present knowled
to clear up. It is quite true t

been mapped geologi-

misconceptions on both

ge enables us, perhaps,
hat the sandstones of

# Gladwin’s translation. London: 1800. Vol. ii. p- 58
+ History. Ed. J. Briggs. London : 1819. P. 406. .
% " Journal of the Geological Society,” vol. xi. p. 355-

§ “Bombay Branch Royal Asiatic Society's Journal,” vol. i.

P 520,
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the :
the S:::;ala 1:r0vmces % xeferred t f
which accomgpa: ' u:he sandtbnes of Souther "1‘,’,2‘;
in fact very mu{h ¢ diamond-bearing strata; they are
Hunter were no dyounger’ and Messrs H’islo ) nd
diamonds of the 1 oubt correct in asserting th ; ah
from hthem- But a:lt;ntx;c gravel had not begn d:‘::i:efl
morphic rock ¢ ention of the qu -
——hamely, that "t’l’]firms what is indepenéeﬁﬁzos:og]n‘:;
Karnul rocks whi hgreat basin of lower Viygh

% occupies the upper port?on o he

Mahanadi

. e

Weira valiey stretches i .

gurh . mto th .

considcml;l and it may, theyefor. .be nﬂghbourho?d of
¢ degree of pr e, be suggested with 8

derivat o
ing aal::;)r? of these diamonc(l): ib;lny that the ultimate
. zon identi . rom a .
matrix of th entical with that wh; straturo occupy
e Sambalpur which constitutes the

general way h
Yy has already been corrclated with the

diamond horizop j

both set onzon in the Kamuyl

correct :ngf O:’S‘;-'fvers contnili)eioloc}‘:s’ :,!:]i theories of
respectively sup rlt.Y erroneous, the Z g eses P’;"ﬂy
and Newbold wpp ementing one another "C;; o eon
of Weiragurh i::; right in supposing that th tilf:dmson
same age as tholcated the existence of r;cl:am?:hd’
formation), but w: of Southern India (the ’lga ‘i'
fossiliferous sandst " wm,"g in supposing that r::
the source of 1t ones which they refe g e
Hislop and He gems. On the oth"cg o ncluded
mistake, did not re.tlyr L€ pointing at h e
mation close b ;Callze the existence of anot; :'w
originallycome,-y vom which the gems baer i
both shere and ¢ ]Thcy seemed to regard t}?“:iiagy i
product of supe:ﬁscmh;r ¢ throughout Indi‘: as be?:::

t e 1 4 *

nature of the beds uvonp:;litcsl'l ‘:}:tg‘;'o‘r’::t:':nnce tothe

diamonds, and as that in 8 °
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In the Central ﬁﬂn‘eﬂur it is stated that ’
« good sandstone and | are obtained near the

wn ; and mines of digmonds and rubies were for-
merly worked in the vicinity.” The statement that
firmagion. The ekami-

rubies were found re

nation of the geological structure of this neighbourhood,
and a comparison of it with that of Sambalpur, will
doubtless, be undertaken ere long by the Geolo-
gical Survey. If the stratum which contains the
diamonds should be identified, and if its dateral ex-
tension should prove equal to the known area Occu-
pied by the Vindhyan (or Karnul) rocks,
have a diamond-bearing tract probably greater in arca

than either those of Karnul or Bandelkhand.

quires con

CHuTIA NAGPUR.

As already stated above, OO page 25 the upper
portion of .Ptolemy's Adamas Jlus passes through 2
district named Cocconage, which would include Chutia
i there are

Nagpur. Independently of this,
ing that diamonds were found

"good reasons for believi
in Chutla Nagpur. The following notices on the
subject I quote by the late Mr.

Blochmann *—

Kokrah (the ahcient »
known at the Mogul Court for i

from a Faper

ame of Chutia Nagpur) was
ts diamonds, and it is
evidently this circumstance which led the generals of
Akbar and Jahangiri to invade the district. 1 havo{ouod
two notices of Kokrah in the Akbarnamah, and one In
the Tuzuk-i-jahangiri, from which it appears t
Nagpur was ruled over in 1585 by Madhu-Singh, Who in
that year became tributary to Akbar. He was still alive

» ¢ Journal Asistic Society of Bengal,” vol. xi.
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in A.D. 1501, when'he scrved under Man Singh in the
Imperial army which jnvaded Orissa. * Tuzuk-i-ja-

hangiri (p. 155) :—~On the 3rd Isfandiarniuz of the 1oth
year Of‘ 1}“)’ reign (A-D. 1616) it was l’CpOl’tcd to me
(Jahangiri) that Ibrahim Khan (Governor of Bihar) had
:)v:rllx’iu: Ko’l;;f'h ﬁnd' taken possession of jts diamond-
river Wﬁ?&h p is district belongs to Swéak Bihar, and the
the river ows thr_ough it yiclds the diamonds. When
formed ?l?l:‘ tains little Wwater, tumuli and hollows are
that chief g; diamond diggers know from experience
insects hoz ose tumuli contain diamonds over which
up stones er callcd' by the Hindus 94ingak® They pile
them with }‘:“t :‘1111 sides of the tumuli, and then cut into
from amon at}f cts and chisels and collect the diamonds
are found gf € sand and stones, Sometimes diamonds
district andoththo value of a lac of rupees cach. The
Zamindar D ¢ dmfm"d river are in the possession of
quently s eran Sal.  The Governors of Bihar fre-
are fi Y.ﬁent etachm'em_s into Kohrah ; but as the roads

ortified and the jungles impenctrable, the governors

were generally satisfied with tribute of two or three .

g:_atg&rlat:s. When 1 appointed Ibrahim Khan Governor
de.partur; 7:1::. Zafar Khan, I told him at the time of
el otln;ac?c the district and drive away the’
bnkno oﬂif:t uz' ajah, No sooner had Ibrahim entered
The popes 8 an h? prepared himself to invade Kokrah.
and elephat’u ?Cgrdmg to custom, sent a few diamonds
the district b:f, ut Ibrahim was dissatisfied, and invaded
o disrict ore the szja could collect his men, When
he receiy n;ws of the invasion he was already besicged
ind wll:os: v; ere he used to reside. Some of Ibrehim’s
men who a‘la been sent out to look for him found him
i scver persons, among them his mother, another wife
of 18 father, and one-of his brothers, concealed in a cave:

ey were deprived of the diamonds in their possession.
'I:wepty:three elephants besides were taken . The
district is now subject to me. Al dumondst‘ound in the

* Can these be Tavernier's * thunderstones 3" (vide p. 27)-

' Bro“ght from Kokrah had been give
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river are forwarded to Court. Only a few days ago 2
diamond arriyed which had a valae of 50,000 rupees, and,
I hope many more will be added to my store of jewels.
The diamond river alluded to is the Sunk.

To the present day a spot in the Sunk river is
pointed' out by the inhabftants as the place where the
diamonds were washed for. In the year 1878 Captain
Lowis, Guardian of the Chutia Nagpur estate, pointed
out to me this locality on the map. '

As I have pointed out ou a previous page,
Tavemnier's Soumelpour on the Gouel was probably

a town on the Koel, in the district of, Palamow.
Mr. Blochmann also gives a quotation from 2 history
in which is de-

of the Maharajas of Chutia Nagpur, 1
scribed a method of testing diamonds for flaws by
"i:z"ing them to the horns of fighting rams, and states

Jahangiri says the diamonds which Ibrahim Khan had

n tq the grinders.

They were now submitted to me, and among them is
I have never scen a

one ‘which looks li hire.
e ot | rattis, and

diamond of such a colour. It weighs severa
my lapidaries fix its value at 3,000 rupees, though they
would give 20,000 for it if it were quite white and stood the
full test.”

Colonel Dalton (* Ethnology of Bengal,” p. 1638),
states that the Raja of Chutia Nagpur's family still
Possesses a diamond valued at 40,000 rupecs, from
these now fabulous mines. As illustrating the methods
by which English officials in the olden time shook the
pagoda tree, the following will be read with interest.
In the year 1772 the Raja appeared before Captain
Camar, commanding a force in Palamow, and after
exchange of furbans acknowledged himself as & vassal
of the Company.
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In regard to this exchange of turbans (writes Colonecl
Dalton) the family anhals tell a strange tale. In the
Raja’s turban were some very valuable diamonds, which
it is insinuated had excited the cupidity of Captain
Camar. The proposal for the exchange cmanated, it is
said, from him. He declarcd it was the English method
of swearing cternal friendship, hut the Captain had no
diamonds in his head-dress, and the Raja evidently con-

cluded that he had been rather “done” by the Company’s
officer,

In.Gangpur, the Icha river, which is a tributary of
the Ebe, is believed to have been the site of diamond
washings, I have, however, myself heard the Kbe,
near its sources, spoken of as the Hira (diamond)
fiver.  An early reference to Gangpur diamonds
occurs in Dalrymple's “ Oriental Repertory,” vol. it.
1808, p. 261.

Geology~The geology of the localities on the Sunk
and Icha rivers is not yet known. Possibly it may
be found that there are outliers of the [Mahanadi~
Godaveri] Vindhyan formation in their vicinity.

BANDELKHAND.

.The writers who have described the diamonds and
d.xamond mines of Bandelkhand from personal observa-
tion are many ;* besides them there are also nota fewt

* Franklin, Captain, * Asintic Researches,” vol, xviii. p. 1003
Jacquemont, M. V., “Voyage dans V'Inde,” tome i, p. 399
Adam, D, *Jour. Asiatic Soc. Bengal,” wol. xi. P 399 3
Hamilton, Dr,, # Edioburgh Phil. Jour.,” vol. 1. p.49; Medlicotl,
H, B,, “Mem. Geol. Survey of India,” vol. 1. p. 65 ; Mallett
F. R, ibid,, vol. vil. p. £13; Rousselet, M., * L'Inde des
Rajahs,” &e. &c.

¥ Carter, Dr., **Geological Papers on Western India;" B‘“’wz:
Captain, Quarterly Yournalof Science, N.S., voh, vf. p. 351, 187
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who have written on the subject without having had
the advantage of visiting the spot. .

F ranklinafnd Jacquemont give ample details of ht:;
mode of working and extraction of t?:e gems, e
V&ﬁeties, &c. The most recent contribution onlo
subject is by M. Rousselet; but for. the ﬁossfsy
reference should be made to the Memoirs by Me 0}
Medlicott and Mallett of the Geological Survey

: e given
India, as the more popular writers have §

I . is aspect of the
currency to very incorrect views on this asp

qQuestion. ical
The following is an abstract of these geolog
accounts :—

i ¢
The diamond bed proper, & conglomevr:‘; ? e:,:;cgh
to a group at the base of the LOW‘;‘S; » Outlying
is distinguished as the «Panna S s of old spurs
Patches of these rocks occur as remnants thus, with-
and outliers from the table-land. Occ?\m;gis found on
out the usual covering of sandstone ¥ ‘;servexs were
the flanks of the table-land, earlicr od hence arose¢
puzzled to account for the difference, zn scribed.
some of the confusion I have "mfady o unt. At the
Mr. Medlicott gives the following aiff,ot éot down
time of his visit, the Panna miners ha. t laid bare
to the diamond-bearing seam, which is 10

till about March in each year:—

PANNA.

ce

The rock diggings near Panna do not ;:over ﬂ:ts:l"i?ng
of more than twenty acres, they are on owm —
ground at the base of the slope from the lh(ymsection P
there were five or six pits in progress. T eboul e clay
three feet of soil, on a smodth surface of ;

P
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this latter contains large and small rounded boulders of
sandstonc, possibly the remains of masscs fallen from the
retreating cliff of the Rewah ridge ; its thickness is very
variable, from two to twelve feet, due to the uneven sut-
face of the subjacent rock; pebbles of the laterite iron
ore are comman along the bottom of the boulder bed.
The top three feet of the hard rock looks more like 2
;’:COnsfmcgmn of materials than a rock i sftne, It is an
ofr elfrlclﬂ:ernmeflk;d mass of clay, with occasional strings
manifest ingr:l: ands ; the crushing action which is 30
below ; contonie:: a‘:,%p;:ali‘yefs extends issclf to thos'e
dent throughaut, &c. &e, cture on a small scale are evi-

fal?‘he‘se appearances are considered to be due to the
wm‘?}% f(;f he:;vy masses of rock from the cliff face,
below, fmerly existed, as it was undermined from
d n the Panna mines, although the diamond seam i8
ﬁ:?eper tlh:‘m elsewhe'r € owing to the broken nature of
m_e overlying straga, 1t 18 not reached by a shaft, but the
.iners g0 to the Immense labour of excavating great
});rs;hzs sﬁet 1? glamctcr and often over 3o feet deep;
¢ of the small patch of di lome-

rate thus uncovered.* P diamend conglo

KuMeREA OR KaAuMURA,

’I'h‘is. locality, which is situated to the east of Panns,
was visited by Mr, Haclset, who describes it as follows.
Here the matrix, locally called Kakry, is— -

A conglomeratic sahdstone mad !

) e { pebbles, one-
eighth to one-half inch diameter, m‘gd:ledpein l:.’mw
fine matrix which also includes clay galls. The lower
Rewah sandstone here stretches out a considessble dig-

* Vide infra, p. 55,

DIAMONDS, 47

tance in front of the scarp, and the pit was just on the
northern edge of this terrace, some twenty feet below the
summit, and itself about ten feet deep. On the top of the
diamond bed was a foot or ‘so of hard thin flaggy sand-
stone and about seven feet of the same mixed with shale.
A little further to the south and west on this terrace was
an &ld pit between thirty and forty feet deep, but the
bottom filled with water, so that the rocks immediately
above the diamond bed could not be seen, but there were
certainly ten to fifteen fect of shale between ?t and the
lower Rewah sandstone. In all the pits examined t!xere
must have been ten to twenty feet of shale imem}e.dxat?.
The Pannas are here very thin, so that this position 1s
not much above the top of the Kaimurs (the lowest group
of the upper Vindhyans). There are some small outlying
hills to the north at the village of Bungla and north.of
Babupur, The former is about fifty feet high, with
Kaimurs at the base, then fifteen to twenty feet of' shale
capped in turn by the lower Rewah sandstone ; this was
the only outlying hill in which the shales were scen (on
account of the northern overlap). A few hundred yarc.ls
to the north-cast another little hill has been excavate'd in
eyery direction by the old diamond searchers. Again at
Babupur are numerous old pits, and some sufficiently
well preserved to admit of examination. They are about
fiftcen feet deep, exposing sandstone with thin flaggy beds
at the top, but no shales. ' -

A bed of fine brown sandstone, including fragments of
a green silicious rock, and bits of red and green shale,
was traced from Bumbhen to Kissengurh, which is not
impossibly the continuation of the diamond bed ; that
the natives do not work to the edkt is no proof that the
beds do not continue in that directjon. This is evident
from the fact of there being no pits at Bungla, notm.th-
standing the hills all round, even to the porth, having
been extensively worked.

1t is, therefore, almost certain that at Bungla the
diamond bed exists, though untouched.
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Mr. Medlic i
. ott notices t! s
glomerate i o3 the transition -
condition ::om its position among the ;;\f !thc N
I referena pure fine sandstone conglo e o 18
. m .
he remarks Ct; to the extension of the co: r;(:;l t
cccurrence a at from the nature of th g m'g
carious cxiste!:‘(:mg fine beds—it has P”c::ﬁiﬁ——l
the reasons wh c.‘h He finds it difficult to dcten::te;
sbme localities y the deposit has not bepn worked in
aser, xipes, a3 at the base of the pills. In ome
deposit has been rymg patches, the margin of the
out; the latter st eAChcd'.m others it may have died
tained were a fem o ng8 might be rendily ascer
Mr. Medlicott r::}’:ec;les dug in sélected locilities
original : some suggesti Y
qngted m&t}n‘:; of the gem, whiﬁw;m!?s as to the
f g1 .
localities where :lsx the mines, he enumer‘;\t’zs ﬁ::fayl
of superficial detriere were workings in accunsulations
Mujgo s ; these are i
jgoan, and Boghin, at Udesna, Sakenya,

Upks
The mi i e |
nes were being worked at Udesna :—

There was water i
the er in all the pi
thick‘::sl,oi:h;c;;l’ of lthc boulder Q:dw);‘;‘drppca.n to ‘bc

. w clay, vari 4 r an irreguiar
and laterite gravel ; the émk“?::ya?::ég:;v:;;h amku:
elly clay.

SAKERIYA.

As at Udesna, thers
- | 2, there is a vari
::;gd:; third being kunkury nm; :‘1:: ::'depth o Chym’ o
bouid e clay becomes charged with erhteﬂmdc;
block:r:)} t:s::;, rtapidly increasing in sxi:vt:l’grut acir
. one, scarcely m original

:c;:_sﬁ: it is from between the);e ‘;::dmfm:;:hif

iff unctuous clay, with quarts mvel.througm “AWW’

»
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h are never far from the stream, and
e Rewah sandstone, are diggings

these deep pits, whic
well up on the slope of th
in the surface lateritic gravel.
MUJjGOAN,

This, as suggested by Franklin, is probably the
deserted gorge of a stream. Mr. Medlicott writes :—

The filling in is certainly peculiar ; the structure is like
course foliation, 2 network of Strings of calc spar, €n-
closing Jaminz and small lumps of green clay.,

In the only holc I saw
from the crevices of this ; but the men
greater depth there art alternating layers of green mud, an
of its mixture with calc spar in which diamonds are found.

BoGHIN.

p are thus described by Mr.

The mines of Boghi
Medlicott :—

" At the upper end of the gorge of the Bo, _
are two falls of 200 fect cach, and there are workings

throughout the whole length to Kalinjer. The principal

diggings were at the lower end of the mine yalley ; they
were removing some cwelve feet of dark brown clayey
1der bed, in the base of which the

sand to get at the bou
diamonds are found, but both here and below the NAITOW
gorge the gravel at the iver bed is much’
spoke to me of a European who,
had made an attempt at mioing

worked. The natives
some twenty Years 880
ere on the fanks of the

on a large scale. His diggings W
limestone hill, some fifty o on° hundred feet oves the
river, the ore being a jasper gravel gathered from the
deep surface crevices of the jihestone. As well 28 I
conld understand their pronunciation, the man's hame
 not seen any written account of
his experiment ; the semaios of s wash pits and picking
fioors are there still.* . ' . .
® 1t is probable thit the Eumpﬁﬂnfemd to is the same 88
the one mentioned in the extract beloW:
E

ghin river there
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theM :aﬁ%:m;“eg;dig“ to believe in the instinct of
S:;; .th:se surface diggci:gs b}";‘l;ircapricioug distribution
i ; ’ € i
to ;ak?eit':}z:;‘:'t‘ to the undeﬂyi‘rlx’rge rrgca:i i:a::xegl: ;:
contain diamonds l;er;am that the alluvial deposits
;;%?eintis. On the otl?er g’:;dtl;ere we no traces of
¢ Om H

which ha: ;2::61’; el: tended range 0; tolfetf:c:::::iis
further, that the Oken up by denudation. He belicves'
bearing deposits occasonal occurrence of diamond:
rock matrix ma bat higher levels than the original

y be accounted for by a distribution of

als which t
a0
mergence_ of the Cmm";" place under a general sub-

The followi

i
seems to be niezll;: count of the Panna mines, which
extracted from an I:g;:hy of reproduction, ,I have
to give the author’s namen. newspaper. I am unable

. of t
:m his diamond an}:iei Maharaja
ticulars as to thow th
interesting 1

In granting 1
\ g licen
Raja is t ces to natives the fnvari
e L
charged. The ich & percentage of Rs. 2 r upw ’;m;,
within the te party is then allowed to ;easrco!: iu Py ot
Brahmins fol'n:taoc:y;d exceptitg such as are “8":":;?:;
Ra putrposes

Ranis or other reaiven of he o Tererved for (b
excavated at 0Nk arc the most ce:lebrn:d,mm "
within the Lo addep!h'of fiteen to fifty foe -;:d i
gouan have :ln 8 of the rocky matrix, Tht. Ve
:“ going below ¢ ﬁft:;ef:;,m imperfectly mdme’;ﬁzz

a
ows, and the tuadars (or nmumt 'MChom the w)ner b
mines) are com-

raja are principally derived
él'or:n timnes, and the following par-
nes are worked will prove
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r want of a method to pump
them dry. The cAila and superficial mines are to be
traced all over the diamond-tract, manual labour being
cheap, as the poorest subjects of the State work them.
From the commencement of the rains to the Yeginning
of the cold season the mining goes on, since 2 plentiful
supply of wate can be had in all parts of the State—an
article highly necessary to facilitate the scarch, as the
matrix, after being dug out, is placed by small quantities
in a trench, and then washed to clear it of the clay which
adheres to it. A spot on the surface of the mine is lesped
spooth with the hand, and on it the gravel is spread,
and a diligent search made for the diamonds. Almost.

three-fourths of the people of Panna and the adjacent
villages derive their living by working either for them-
selves or as hired labourers for others. When employed

t unusual to hear them com-

on their own account, it is nol
plain of “no luck for months and months.” Indeed, I

never knew a native, during the short time I was in the
State, who said he had found a diamond, but I was told
that the following is the way natives carry on when at
the mines. The avarice of the predecessor' of the present
Maharaja of Panna knew no bounds. The mines being
the chief source whence his revenues were obtained, the
native tuadars were never spared when they found dia~
monds, but had the most unreasonable tgxes jmposed
upon them. This mischievous system, and the impolitic
rule that.all diamonds above six rattis became the bond
fide property of the Maharaja, seem to have engende
in speculators a vindictive spirit, not only to evade the
heavy duties but to cheat the State of the produce of the
mines altogether. Every poor tuadar has a petty banker,
family with the

who supports his constituenty and his
derstinding that every dia-

necessaries of life, on the ua

mond found by them should be sold to him, out of the

amount of which he is to pay himself. In fact, 2 tuadar of

the lower order isbut an instrument to enable the Mahajans
it is a well-known fact

to fob the Maharajs, and
¢+ E2

pelled to stop at this limit fo
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thou i
of thg:;rt:;sfz Pil(’)ple.': hoard up wealth through the medium
order to evade nstituents, they will, on all occasions, in
whilst they ca suspicion, plead poverty and distress,
between Mirz:?; on.a clandestine trade of diamonds
Some years agop Or, Banaras, Allahabad, and Jabalpur.
%e(mu ding the Sl::t:f :s};csdeiaﬁahsjnm was detected in
9. onas to
sonc33;:°d° t;(:':a?ez::;g serics of years, :{h: ;’;"‘i’;‘;‘pgf
he refunded Rs, 16 with punishment, and to avert this
bezzled to the exte 000, and acknowledged having em-
the Maharaja is rol?tiemcmwnci It is well known that
irvem:‘y. I belicve on(llyognl:r% and valuable diamonds
orkin . uropean ha i
a Iicen%eatx::: E:::gac;n”‘_es, and tl:)i: wash?: ler;; v:r;:z;‘l
terms in his liccncc—fo h"-n’ and the following we,rc the
;:ens. on the valuc ; frol':ll ;h:;n ,o: d”’}’f 1to 7 ratiis, 15 per
oto1 ; ratfis :
T e
of the Maharaja ::l;ld upwards, boud fide the ;’Jropelpr:y
tuf‘dars as he Pl,eascs aylfl?g the option to reward  the
mines at that time wer; as fc::ll:;p-enscs for working the

For i
one month, with 20 sets of labourers—

20 dildars at Rs, 2 per month Rs, 4
. 40

20 water women do,

4 sepoysat Ry, 3., | e -y 30
Implements for digging, &-c ey, 12
e ¢ n 40

Total R“-—

- Rs. 122

It shows how chea

. : p labour was i :

'al‘th:hg time déldars age gettinga 'P::. ‘i‘;’_’c :ays, whereas
o uropean (his name is not given an&'4 a month

old Government record) says :— « In opy from an

cucmre e ool il s e

(] S.Ou kept over the | H
hours of their work, as they not onl;b;:ll;;"a::ﬂc:f\'cg:l
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these stones in the very mines they are working, but will,
in cases of emergency, swallow them ! It is said that,
before the British supremacy became paramount in these
parts, delinquents of this description have suffered death
rather than confess their having stolen the gems, which
have afterwards been discovered in the ashes of their
remains, ' :

The early accounts by Franklin and Jacquemont
have been, perhaps, to some extent supplanted by that
by M. Rousselet. Captain Burton, in his already-
mentioned Paper, gives the following abstract with
some remarks of his own. While quoting from
Captain Burton, I cannot omit to say that it is to
be regretted that he should not have referred to the
official geological publications on the subject. Had
he done so he would have seen that very much more
has been accomplished with regard to fixing the
horizon of the matrix and its distribution than he was
led to suppose, and, moreover, he would not have then
rehabilitated several old theories which have been
shown to be erroneous. , '

M. Louis Rousselet (“L'Inde des Rajahs.” Paris:
Hachette. 1875), in his splendid volume, Pp. 440, 443,
gives an illustration, and an account of the world-fam.ous
rmines of Panna (the Panasca of Ptolemy ?),  little king-
dom of Eastern Bandelkhand crected in 1809 The Raja
sent a Jemadar to show him the diggings, which are about

twenty minutes’ walk from the town. The site is 3 8
and at the foot ofa

plateau covered with pebble heaps,
rise somewhat higher than usual yawns the pit; about 12 Or
15 metres in diameter, by 20 deep. .

It is found in alluvial grounds, divided into hor}zontal
strata, ddbris of gneiss and carbonates,® averaging 3o

 What is intended to be conveyed by the ter scarbonates”
I cannot say, since, other than diamonds, there are no traces of

carbon in these rocks.
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:i\l?:e: ‘;‘dat the bottom is the diamond rock, a mixture of
ilex nd quarts in a gangue of red earth (clay?). The
Ynes deen escend by an inclined plane, and work
turned bpfou :?1"’ w}-m:.h the noria, or Persian wheel,
the mud§ m‘: v °‘fk’: is insufficient to drain ; they heap
up by ,oge’ "“}‘:_‘ie into small baskets, which are drawn
dirt is Placcé whilst a few are carried by coolies. The
produce is carl;‘t?oltll stone slabs sheltered by a shed ; the
transferred to ully washed, and the silicious residuum is
men, each wi ; marble table for examination. The work-
one ’t N ith his overseer, examinc the stoncs one by
Jof skill on ltr;;ge back the refuse into a basket. It is a work
a certain ra igfm of both men, as it must be done with
distinguishecf f:;yn.\‘r: the rough diamond is not easily
corundum, &c, e silex, quartz, jasper, limestone,
Traditi
size wert:)?h::pt?:x;;h?ntlhethim diamonds of fabulous
tu . . system of pits w r-
ip:op::::ld’ L\‘vh;:’n ,t;nc is exhausted it is filled ul; and ::orl:er
tnetres mus}t) bz;r d-b y—a dcplorable system, as 100 cubic
each well a surf: isplaced to examine one~—and around
useless, M urface of twenty times the area is rend
way of.sinkiz‘:‘:}::r'h:‘ uch t'imc is lost by the imperfect
the stone, shaft, which sometimes does not strike
This di -
metres t:t‘:::m:m'u‘mm extends more than 20 kilo-
diggings are ‘h° -east of Panna. The most important
riya, Brijpur a:;e gf the ca’piu\' of Myr, Etawa, Kama-
anges between araghari. The mean annual produce
self says 1,500, 40,000 and £6°!°°°_(M- Rousselet him-
the ston 500,000 t0 3,000,000 francs)—a trifling sum, as
By ones ate the most prized in the world and sell &
gh price in the country. or &
'hemas?w%;"m and full of fire; the colour varies from
milky, ro to to black with the intermediate shades,
found‘rea'c;’iyenow’ green, and brown. Some have been
cund reaching twenty carats, #nd the Myra mine yielded
ighty-three which belonged tothe Crown jewels of
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the Mogul. Of course the real produce must be taken at
double the official estimate. Despite all precautions such
is the case everywhere. The Rajah has established -an

approximate average amount, and when this descends too
low he seizes one of the supposed defaulters and beheads

hitn or confiscates his goods.

He sells his diamonds directly to AllahaBad or Benares,
and of late years he has established ateliers for cutting ;
these are the usual kind — horizontal wheels of steel

worked by the foot.

ON THE PROSPECTS OF DiaMOND MINING IN
’ InDIA BY EUROPEANS.

As I have already related, in each of the three great
tracts at Chennur, at Sambalpur, and at Panna,
attempts have been made by Europeans fo mine for
diamonds, but in no instance have their operations
proved to be successful. How far success was deserved
by the manner in which the operations were carried on
it is impossible to state. Regarding the question,
however, from a general point of view, I think it is
easy to see that there are many causes which must
tend to have an unfavourable effect upon the success
of unfRrtakings of this nature. .

In the first place, however, it may be well to pre-
mise that there is not the least ground for supposing
that there has been any real exhaustion of the localities
where mining is possible. On the contrary, the result
of the systematic geological examination of the diffe-
rent areas has beén to show that the diamond-bearing
strata have a wider extension there than the acht
miners could Rave ever sup, —though not so wide
as some writers have concluded, by a process O
including the most digtant Jocalities in one tract, and
then computing the total area..
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kir'alc\lh;; r:x];:- a;: cient miners possessed and acted on &
of the diamz -éhsmb- knowledge of the characteristics
spectivel is'? -bearing strata in different tracts re-
knowled y; ",'(:Imc’s't certain; but that they applied such
dcmbtful.g ';111 uctively to distant tracts is extremely
hood opmtio:; x::obabxmy is that in each neighbour-
chance discOVcries,e re commenced in consequence of

The following i
hewspaper :_}1g 18 2 recent example culled from &

Disc
reponegzikt\;leo l: I:hD'AMOND"'The Collector of Karnul
of the Revenue 71; December last, for the information
oard, the discavery of a large raw

diamond b T
X one Mala Nagi of Karnul, one of the coolies.

employed i P

Zat?ozya:dl ,E:::;;\gtmg earth in B. Class land of the frri-

The diamond wei h°mpany in Jaharapuram near Karnul.

purchased by Amio"'“ grains, and is said to have been

The real value is fjl' a merchant of Karnul, for Rs. 116.
» of course, much higher, - probably not

less than Rs
. 1,000, "
Jaharapuram, ' There arc no diamond mines In

Prospecti .
un derta}r::gg far and wide, we may be sure, was never
was any inteic?tw“’ and it is doubtful whether there
w O‘r‘l;‘ers at dim:t"lzc:lfkhct:t.nmunication between the
pmpl::lmli:\;nnﬁc guidance, backed by capital and
that mining by e e, it may appear at it sight
what has E,l rzw“mpwm ought to succeed, but, from
Khand. it will bey been said in reference to Bandel-
mining’ certain gathered that there ar¢ in diamond
most if not anPccuhmtm which distinguish it from
The facilities foth" forms of commercig) eaterprise.
readiness with e Peculation, in consequence of the

es8 with _which the gem may be conveyed, is of
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course the principal of these. There must necessarily

be a considerable amount of individual hand-work.

It would almost seem, in fact, that, except under a
system of slavery, the diamond cannot be’ worked for
profitably in India. The present system, though not
so called, practically amounts to much the same thing,
the actual operatives are by advances bound hand and
foot to the farmers of the mines, and these are content
to wait for months together without any return. Their
outlay, too, is very small, no heavy expenditure of
capital being involved.

The case is, in a measure, parallel to that of manu-
facturing iron. The native iron-smelter, with no
expensive plant, manages by a inost wasteful process
to keep himself alive by making iron. The English
company tuns out iron by the most approved methods,
and after a time goes into liquidation. Such has

hitherto been the case, but I am hopeful of the iron

industry yet proving a success in India.
s on the fact that the

I would lay no particular stres
several attempts in Southern India, at Sambalpur and

at Panna, to work mines under European management,
have hitherto failed. These failures may have been
due to causes with which the conditions I have above
alluded to have nothing to do; they may have resulted
from simple incompetency, death, or sickness, &¢.
My colleague, Mr. King, in writing of the South of
India mines, Says that it is not to be expected that
diamond mining would, except by & mere chance,

prove a rapid road to fortune. But for those content
with a slowly-paying occupation and & hard life,
involving close personal supetvision of the workers, it
wotld pay, provided such persons possessed capt

.~ sufficient to last them some years.
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CHAPTER M.

CoAL.

My principal reason for preparing this account s
that I find that a considerable cxi)egreg of misconception
gx;sts as to the extent and value of our Indian coal
fie ds At ghe same time, from the frequency of the
1nquiries which have been made of me, 1 conclude
the l?bject is one which many regard as being of
great interest and importance.
si:; I:;:iu, indeed, itds one of vast imperial importance,
pnce e development of her natural resources, and
; crease of local manufactures consequent thereons
cem to offer a remedy the most efficient towards
establishing the equalization of the exchange.

Blrogdxx speaking, it may be said that there ate tw0 #
geologies in India—namely, that of the Himalayas sod
. thhfr:: the Peninsula proper. The former conforms i

character with the recognized clasmification adopted id
Telerence to European formations, while the latter differs
from that of any other well-known fegion in the world.
. Several of the formations occurring in peninsular

ndia spread uninterruptedly over hundreds of thot-
sands of square miles. It would, in fact, be possible
to mark out areas within the limits of, which two of
these formations respectively prewail which would be
equal to that of the British Islands.

On the present occasion it will he unnecessary to
offer any sketch of the general g , my object
being to direct attention to one f  or rather to
& systews of formations, and to them more particulasly
in reference to the coal which they contain.
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The following is the classification of the subdivisions
of the Gondwana system, which is at present recog-
nized by the Geological Survey of India :~—

er .{ Catch and Jabalpur Thickness
*Mxsozorc 4 Upp gajn;)ehnlandhhhudwn’ 1,000 feet.
anchet .

Dt;audth i Ranigunj or
14
Pavmozoicy Lowey Immt‘?me Shales :md} 13,000 ,,
Barakar

Karharbari and Talchir .
. Dr. +Feistmantel, the paleontologist of the Geo-
logical Survey of India, has, on the evidence afforded
by the fossil plants, offered the following detailed
correlation with European formations i—

Cutch and Jabalpur = Lr, Oolite
Upper{ Rajmehal L b 3

Panchet = Keupes i
Lower{ m‘ﬁai - Buntsandstein { -

. How far such identifications between parts of the
world so remote from one another are to be relied o
is perhaps open to question. There is much, »0
doubt, to be said upon both sides. It will ogly be
possible for me to allude very briefly to the principal
points ot issue ; but, before doing 50, 1 propose to
describe the leading characteristics of the several
groups which constitute the lower portion of the above
The Upper Gondwanas being of little ecorfomic
importance, though of great interest otheswise, may be
passed over in this communication. b“’ral;q tgo a:;
probably separated by a istinct in time,
the low{r'are e r);uc;ﬂgismrbed while the upper
maintain their $Mginal horizontal positions. Tsking
* The Kota Maleri bade-alloded to below in the sccomnt of
the Wardha field may e tnterpolated here.
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the grou .. . .
is thg: Ps successively in ascending order, the lowest
TaLc -
consisico};'l:a (;ROUP.— The rocks composing this group
hdstones, fine shaly silts, and boulder beds,

all ;
21 of which are commonly of greenish or buff colours. ’

The maxi : /
manym;‘xg::au? 1thlc!cness is 800 to 1,000 feet, but in
about one. elds it does not amount to more than
found at t.houi:h of that amount. ‘These rocks are
many’ out] i; ase of all the coal fields, and also in
with neWery dg tracts wherc they are not in contact
to geologists i:PDsus, (.)f especial and general wnterest
evidence of th one variety of boulder bed, as it affords
its deposit { ,e existence of floating ice at the time ©
Tt is of ::1 atitudes running as Jow as 16° 30’ N
that in theSepomnce’ however, to reiterate the fact,
India, the g okS¥e find the first traces of life in
Previous ast thicknesses of rock deposited in
These ﬁrstple;’:,ds be'mg, 50 far as we know, asoic.
and ferns—a|i ﬂfcom“st chiefly of equisetaceous plants
existed in a of them, T believe, such as might have
The area T}? ferate temperate climate.
intervaly ex rough which, often at widely sepnrated
be roug},ﬂy ﬁ?;}"" of these beds are scattered, may
higher centra cated by saying that it occupies the
by the 77° andp:r % of the Peninsula, being bounded
and 2¢° 8 of cast longitude, and the 16° 30
The Togplcls of north latitude,
save tha? cthl: beds are of no economic importanceé,
worked durably contain several varieties of easily
stones, Limcs?o::g :rommmle’ omamental bullding
A e tarely found ;
:‘:cur metely as COncreﬁox,ry ymm ;nxzt:;:x;llzot:x{z
om their scattered distribution and limited extept

the
o li'ec:m scarcely be expected evler to prove of much
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"
Phis grouf¥ of beds, which-
1sandstones, and coal, was

KARHARBARI GROUP.
consists of conglomerate,

" long considered, in cons@nnénce of the strong litho-

Barakar rocks, to belonggothat group. Recent
paleontological investigatioRg.b¥ Dr. Feistmantel, e 1
considered to be of sufficientigHtato,canse. 4o
classed in closer proximity to RS or O

number of species of plants having®
common to both ; but the physical relations between

the Karharbari beds and those of the Talchir group
seem to be identical with those existing between the
Barakars and the latter, and ‘there is not any sign in
the lithological characters, or in the conditions of
deposit thence deducible common to the Talchir and

. Karharbari groups. Attemptsto point lithological dis-

tinctions as existing between the Karharbari and Bara-
kar beds appear to me to be somewhat strained, and
not very successful. The differences are simply such
variations as might have been determined by local
conditions of deposit. I believe, therefore, that the
fossil evidence merely proves a survival of cerfain
species, and cannot be taken to counterhalance the
geological evidence as to a marked separation between
the deposition of the Talchir and succeeding groups.
The Karharbari rocks were named after the coal
field bearing that title ; they have also been identified.
at Mopani. Their thickness is 500 feet. '
Baraxar Grour.—This group of rocks, from which,
as I have said, I belikve the Karharbari beds cannot
be separated, consists of sgpdstones, grits, pebble con-
glomerates, conglomerates with angular fragments, car-
bonaceous and other shales, and coal. Except in some
of the eastern fields of the Damuda valley series, this
group includes all the valifable coal of Peninsular India.
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The thickness sttains i .

. ts maxigum in t iah
fl:l;:;?étzx?e;e d 1 eatimated to be 3 ;oo’}:egm;n

e is 2 o '

other fields it is mucll: ;:.;,ooo fect; in most of the
of];::;:o:fn 'Smu,n Grour.—This group, consisting
Black {carbonaoenry b 8 through grey and
group with onaceous) shales, overlies the Barakar
the Dam“dagi;i;:l goln formity, It is only found in
west, y fields, wholly disappearing further

In the Bokaro field j ins i
ne;: of 1gom et eld it attains its maximum thick-
ANIGUN) (KAMTHI) G
. N ROUP, — The i
g; dug f;:::sczzlts of sandstones—which are ﬁn?g:ﬂl?::g
careous—~—carbonaceous shales, and coal.

Th i
e coal is generally of better quality and more .

;1;1;1:1;11‘2; tco;_nposition and in the thickness of seams
il theo g!e Barakar group. In the easternmost
Ranigunj, which:;::: :i‘:rety :ll\l” “ﬁebmmdp—thy’ the
Anig en the name to the g
;ﬁ?ﬁllioz;seei:m which are worked beelgo':: to thi:
oot the coal b Ore western fields it steadily thing
Ta the cen t:::fg:t;g.of }es; and less importance.
y of t i it i
mucg ch'anged in lithologica) eChPaennmxmuh "d"'vez
g~1:a€,yt mgreased in thickness, u.mou::i, ant l;rc)m
tsl; o L: 1000 fc_ef; that the true identi“8 wi:h it of
Kese atter deposits which constitute thty so-callled
anzt}u group is established only " ogical
relations aided by fossil evidence Y genena geok
The rocks of the Kamthi groul; are largely made
8:‘ coarse sandstones and conglomerates, in whi:g
ofﬂ:e i§ a prevailing reddish colour due to 'the amount
iron ll'l_yl present.  Coal rarely oocurs as &
member of this group ; its importance is insignificant.

——

“ the several series or groups of
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For fuller accounts of the lithological characters
and fossil contents of the above beds I must refer the
reader to Mr. Blanford’s® account of them in the
« Manual of the Geology of India.”

The groups of the Upper Gondwanas do mnot
contain workable coal, but their presence inthe several
fields covering and sometimes wholly concealing the
coal-measures confers on them indirectly a consider-

able economic jimportance.

AGE OF THE PLANT-BEARING SERIES OF Rocks
INCLUDED IN THE GONDWANA SYSTEM.

1 have already given the proposed correlations of

Gondwana rocks with

European formations, but it may be well to add a few

general remarks on the subject.
Some of those now present who are readers of the
Geological Magasine may, perhaps, have scented the
battle which has been waged afar,off as to the homo-
taxy and correlation of these rocks with those of the
recognized European sequence.
, Perhaps the most important recent resuit of the
Sxamination of the fossil plants has been the discovery
that Glossopteris (a genus of ferns), which was formerly
thought to be characteristic of the Lower Gondwanas,
has been found to occur in the very highest group of
the Upper Gondwanas—viz, Jabalpurs. On the other
hand, several species of Cycadaceous plants,

order was supposed to be restricted totheuppergroups,
Jower or Damu

have been found to exist in the

groups,* thus to & great extent binding the whole
¢ The Damuds Cycadaceous plants are—Noegpersthia Hise

lopi., Bunb., Masropteryginm Cosmp. Browmd, Schimp., Prero-

phylium Burdwonense, Fstm, Glassasamites Stolscshansis, Fstin,,

vids “ Records Geological Sarvey of Indis,” vo&
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T ok e g, A e
ras characteristic i .
of palzeozoic periods, eristic in ofher countric?
But
diction‘:h:;:;:v? been called palzontological contrd”
with refere in these rocks, for it has been founds
younger 1‘nce at least to some of the Vigher of
do not 5;:;; S :‘;ﬂtthe marine faunas, where present
floras, point to the same conclusions as the
Inthe A '
nnual Report of the Survey for 1876, this

state of things was .
in the followging wo’:}:}‘:?nzed by Mr. H. B. Mediicott

The facts

to systemagi;)f,ourg ondwana rocks are certainly puzsling
of the top Gonéwan: the west, in Kach, we have the flor
associated with mari group, which has a Bathonien /a6
on the S.E.. in ‘t"}““f[ﬂc_ fogils of Tithonien affinitics ; whi
as known, I;kc o :t I'[ nchmogoli beds, with a fora, 30

to be liassic, ha of the Rajmahal group, which is taken
overlaid \’zcr vclbacn described by Mr. H. Blanford a8
Januna of which {l:sot::e;ci{mo" by the. Otatoor group, the
to have a Ceﬂomanienfucisjlnmd upon very full evidence

Another instan
ce o -
from the “Manual,” bf :::s‘e contsadictions I quot®

Th .
mlo;’]“zz beds, with their liassic fish, have now been
comaini:g ‘:i:::it:‘:ew‘:'?:he Maleri chy’n and sandstones
both are classed in ufe l“’m“:rg:: and jurassic fish, that

The oc
T pmti::;cnlce of several genera of Ddftnuda plants,
more § arly Glossopteris, in the higher Australiad
ok casures, passing thence downwards into
o aining carboniferous marine fossils, and, lower
still, typical carboniferous plants, has been used 43 40
argument in favour of the view that our Indian cosl-

COAL. - 65

measures are Palzozoic. Dr. Feistmantel maintains,
however, that the Australian upper coal-measures are
triassic, while the Jower are undoubtedly carboniferous,
Glossopteris having survived. Some of the Australian
sections, however, scarcely support the view of 2

distinct separation being possible.
Mr. W. T. Blanford is of opinion that

The whole evidence, so far as it goes, both of animals
and plants, tends to connect the whole of the Gondwaqa
serics with formations ranging {rom the upper Palzozoit
(Permian) to the lower Jurassic.

d but an unsafe

It is clear that foras alone affor
guide to correlation, and for this reason, that they, a5
well, also, as some land animals, appear 1@ have often
survived the wholesale changes which have affected
the faunas of the neighbouring S€as and oceans.

Although, therefore, it may be dangerous t0 att
a close correlation of the Indian formations with éh O;e
of distant countries by t aforded

he evidence :
fossil plants, still the advantage _Of emPIOY‘nS_SUCh
evidence as a means of identificatio

n between widely-
separated deposits within the limits O

f India cannot
be doubted. _
g GONDWANA Rocks.—From the

ORIGIN OF TH : \
evidence afforded by the fossils: and the lithological
characters of the rocks, it js probable that _the
Gondwana strata were deposit in @ serics of river
valleys notmlike those which ¢ the iedo-
Gangetic plains at the present day-
generally sluggish in their movements b

ma d lakes. .
g e ocks.— The following 'I"able .

AREAS OF GONDWANA R
dian coal-measures and associat
F

d occasionally

of the areas of the ip
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younger rocks which may conceal coal-measures has
been drawn up by my colleague, Mr. Hughes :*—

Godaveri a ]
Sone . nd afffuents 11,000 square miles.

s . ¢ e v e ., 8 000
Sirguja and Orissa , »
Narbuda and aflye: ' X "
Damuda . nfs ’ 3,500 "
Rajmahal area* T 2,000 ”
Unsurveyed, &c. . 2 ;gg ”

’ ”»

35,000

For the sake of comparison Gther countries With
greater areas are enumerateq :—

United States . .

China. . . ..

Australia . .

§00,000 square miles.

:oo,ooo ”

Indi : oo 40,000

beli:g::a Lc‘c:m}e; next or ff)urth on the list. A'l'thouSh 1

tions in d o ghc§ estimates require some modifica-

correct ;t:ul, still the total cannot be far from

perha : s.n 39,000 square miles might, I think,
ps be safely adopted as a minimum.

List of Separate Coal Fields,

iy B
Rajrnahal Hills , . ("

. Birbhum , |, |
. Deogurh ., , , . I North of Damuda River.
. KARHARBARL
. RANIGUN] . .
&6 Jeriah . ., ., | |

7. Bokaro . . . , |, ‘
8 Ramgurh . . . | Damuda Valley.
9. Karanpura, N,
10. Karanpura, S. .

N e

W b

' * “'Records,” vol. vi. p. 6
+ Fields which ase worked pﬂntedl:n Iillln capitals.
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1t. Chopd

12. Itkuri

¥3. Aurunga.

14. Hutar

15. DALTONGUNJ -
16, Tattapani . - + -
17. §. Rewah and Sohagpm:‘
18. Jhilmilli . . .
19. Bisrampur .

. Lukanpur . - - - .
:?. Rampfr .o e Sone and Mahanadi Valleys.
22. Raigurh and Hingir .
23. Udaipur and Korba .

QOrissa,
24. Talchir . .

Contral Provinces.

West of Damuda Valley.

25. MOPANI
26, Tawa . .«
27, Pench. . .

28, Bandar . . « < - .
29. WARDHA oF CHANDA | Gadaveri Valley.
3. Kamaram . . . -

3L Singareni . . -

. } Satpura Region.

Stkkins.

32. Sikkim. ‘
Assant.

33 Makum . . .+ .
g: Jh?:z):lr: ' Valley of the Brahmaputra.
36, Jangi & « o+ o ¢

37. Disal « < ¢ - ¢
In the abaove list, Jocalities, chieflf situatei cl;le t::. .
North-West Provinces, Assan and urmah,ﬁ:? e
tiary coal occurs, but pot 18 gofficient quantity e
stitute workable coal fields, have not been Inc .
¥3
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Of the thirt
y-seven separat
at present w . ate coal fields onl
orked with regularity, These are ]{nf:i:u::‘?
¢ y

Karharbar, and D
s 3 altongun; i ’
and Wardah in the CcngganPrl:vigsgf al, and Mopani

In the follow
. owing abbrevi
give the chie g abbreviated notes I endeavour t0

f points .
field, while the f;m& of importance regarding each
Geological S\mrc erences to the publications of the
whence fulle ey will indicate the
er details may be obtain dt sources from
. imned o~

" LOWER BENGAL.

L
RajMAHAL AkEa®

which are situated
50U at the poi .
i o g T e
with the coal-r:: n this arca, which a;re connected
as follows :—p ]asur?s’ are, in descending ordefs
sisting chiefly 'ofmentc. 2. Rajmahal Group, €O
containing fossil lcomcml’wmcous traps, with beds
(= Mahad evas) plants, 1,500 feet. 3. Dubrt.ljpur Group
Measures). g ";‘510 ft?et. 4. Barakar Group (=coal'
area of about 4 o: chir Group. These cover & total
are exposed over © square miles, The coal-measures
extend over 3 v::‘;cmy square miles, but doubtless
younger formation tly greater area underneath the
rocks, five distin 5. Separated by these overlying
—1. Hura: , (;: areas or ficlds may be enumerat¢
wagurhi; 5. B',ahm“p“.'b'}im; 3. Pachwara; 4 Mho-
margin of the hijl ani. These are all on the western
economically im 5. It will be an interesting snd
coal-measures exPOI‘tI.nt point to decide, whether the
tend updemeath the traps, &c. to the

L 1]
Mem
G’COL Bunn’ of !ndh'v' vol. xiii. Also “ M‘nn.""

__ Pp. 265,09,
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east. If so, they would be close to the water carriage
of the Ganges. .

The coal is, for the most part, stony and bad. It
is not now regularly mined, but a large quantity was
extracted during the construction of the East Indian
Railway.

1L & 11I. BirBHUM, DEOGURH, &e.*
detached basins or outliers occur
bhum and Deogurh where meta-
1. They are of little or no
passed in this record

A number of smalt
in the districts of Bir
morphic rocks mainly prevai
economic importance, and may be

without farther notice.

IV. KARHARBARI OR KurHURBALLY

This small field, having an area of only 11 square
miles, and which is situated in the district of Hazari-
bagh, at a distance of 200 miles from Calcutta by
rail, is one of great importance, both from its position

The sedimentary groups

and the quality of its coal.
esented in this area are

of Gondwana rocks repr

Barakar and Karharbari, 500 feet (= coal—mea.sures),
and Talchir, 600 feet.

The coal occurs in three principal seams, which

f 16 feet. They

have an average total thickness ©
spread over an area of 8% square miles. The
herefore be estimated 8t

amount of coal may t
1,360,000,000 tONS, and the a

at 80,000,000 o
A sample assay gives the following results—carbon,

66+3; volatile matter, 33; gsh, 107 In working
power, the Karharbari coals are to those of the
Ranigunj field as 113 & 109

» Hughes, ** Mem. Geol. Survey of India,

258, Manual,” p. 171
+ Hughes, Joc. cit., P- 299

vailable pottion of this

1 yol, vii. pp: 247>
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S .
thige‘;eégi?:ga?ms are engaged in working mines in
Bengal, and th:{{' t-he l.tnst Indian Railway, the
to the want of an anigunj Coal Association. Owing
India, it is impos'siil proper system of registration in
believe that up to ] ¢ to give accurate statistics, but I
way had extracted une, 1895, the Fast Indian Rail-

ed 350,000 tons, ‘The following I

quote {rom th
{878 1 ¢ Report of the Company for the yeat

The outt
turn >
pany’s collieries odf steam caat and rubble from the Com=
The quantity co ;‘ : uring the year 1878, was 208,790 tons.
at an average cost“med an the main line was 1(:2, 370 tons,
ton; and on the ) (‘;'xcluswc of carriage) of 5,‘ 5. pes
cost of FARET 4{,; nl;:\:r line, 17,600 tans, at m'\ avl.:r:\gc
mining was not c. per ton {carringe included), Regular
years ago, when Om;nc”ccd in this arca till about €7
brought the coal in::L branch from the Main ‘Trunk Lin¢
Raniguni, twcnty-gh(::: ‘;Cf:ssful cf’ml’ctilion with that from
up country, miles being saved in the journey
V. Ranvicuny.®

This ﬁe‘ M4 v
Western B:;g:; z‘tm:n‘;‘.x on the rocky frontier of
miles from Calcutta. distance of from 130 to 132

“The groups .
tepresen ; . . )
nesses, are as follows .ied, with their respective thick-

Upper Panch

Panchet . .et'Of Mabadeva . ., soo feet.
Ranigunj, , . e 1,500
Ironstonc shale . R sl
.Barakaf . . s e e s w1400
Talchi:..:"‘~...2,000,,
e 800 5

e aaid

* Blanford, “ Memod Total ., , 11,300
'  Geologieal Survey of Indis,” vol. {ii.
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_ The Ranigunj coal-field is the largest and most
important of the areas in which coal is worked in
India. Its proximity to the main line of railway, and
alsc? to the port of Calcutta, tends.to give it pre-
eminence over other less favourably situated localities.
The total area of coal-bearing rocks which is exposed
is about soo square miles; but it is possible that the
real area may be even double that, since on the east
the rocks dip under and are completely concealed by
alluvium.  Throughout this area a central zone
includes the principal mines, and the chimneys which
dot this tract constitute it the Black Country of India.
In the year 1774-coal was known to occur there, and
so long ago as 1777 Was actually worked. In 1830
several collieries of considerable extent had been
opened out and were, we have reason to believe, in 2
flourishing condition.

In 1872, forty-four mines were at work, nineteen of

which turned out upwards of 10,000 tons cach per

annum. Atthe present time (1879) there aré about six
principal European companies engaged in the extrac
tion of coal, while many minor firms and native associa-
tions, contribute to swell the total amount raised.

Formerly a large proportion of the coal was obtained

by open workings and quarries; but at the present
day most of the seams which were accessible in this
way have been exhausted, and regular mining i$ now
carried on with more or less system.* The miners

allowed 2

are, however, individually, in some case$
her licence, which would

degree of freedom, oOf rat C
never be permitted in European mines. They chiefly
belong to two races, the Bhowries and the Sontals-t-)—

t be

ck, while the latter canno

the former using the pi
w admirably managed-

» Some of the mines are no
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l .
i e ol e
H an altogether dispropor-
Horate smount ofsmallcosl and dust The piar and
wall system of uy Pl’?.cn’;ged in preference to the long
are of great de Kt;ttlng the coal. Nong of the mines
and choke damp » and & perfect frecdom from fire
work without it? ;’cpdcr it possible to carry on the
cautions which. i p B coessary to adopt the pre
secure the ob'e.tn' England only too often fail t0
considerable ihicckmmed at. Many of the scams are of
nearly 40 feet of :: 5!9; one which is worked contains
seams, especially th : “ inA:}::, ";‘h, however, the thick
contain the be ower measures, do not
coal, the Ran?;::?)é Compared with onlin:\ry,English
are very much infe;)-‘ oals, and Indian coals generally,
capable of gencra:'o T in working power. Still they are
other engines, 1 Ing steam in both locomotive an
raised in the 'Rm{‘ 18-68.‘}"’ total amount of coal
in 1872 the total Ngunj mines was 564,033 tons ; but
L quote th al amount was only 322,4 ‘;3 tons ’
e following from the resalution c;n the

subject by the Li
eut Goy
year 1879 :— cnant-Governor of Bengal for the

The year was a

of Ranigunj. prosperous onc for the coal companics

Th
wds greatly sﬁm“;: : as alarge demand, and production
ed.  The output is estimated to have

been 52 ;
three pri\‘?igcvl:o;zgf lm-;:l:67'92;:°"8. the average of the
was 388 ’ humber of

396,93t men, 194,647 women, and ;:;;‘;n:hmz:?"d

The S i g
coals, mito;?t’): gtch 1s fairly vepresentative of Indian
escribed as a non-caking bituminous

coal, composed of disti
istin ; tumin
and of a dull, more enn;,yc:_ottmnc of a bright jetty

" COAL. 13

'The average of thirty-one® assays of samples from

diffevent mines gave the following results :—.
Moisture . . .. . . 48
Volatile « . « « - - » - 25'83
Carbon (fixed) . . « « + 53'2 '
Ash., o « « v o v o 1617

100°

The cost of steam coal at the pit's mouth is from
2} to 3 rupees, say § t0 6 shillings. In Calcutta the
same coal costs 14 tO 16 shillings, and in Lahore

about £5.
VI Jeriant

The Jeriah coal field is sitnated in the valley of
the Damuda river, sixteen miles west of the Ranigunj

field. 1Its arca is about 200 square miles.
The following groups only occur, the highest groups

of the Ranigunj field beiog unrepresented i—

Ranigunj . . 2,200 feets
Ironstone shales 700 »
Barakar 3,000 »
Talchir . - + *» * °* goo
6,8“) »

of the seams vary 2
bt whatever that this
fuable fuel. One

f 6o feet. The
465 millions

The thickness and quality
good deal, but there 'is no dou
field contains a vast quantity of va
scam has a maximum thickness ©
estimated available coal in this area is
of tons.

rvey of Indis,” vol. i. p» 885-

* Vide “Records Geological Su
Indi;,"vol‘v.“ManuaI,"

+ Hughes, **Memoirs Geol. Surveyof
p. 185

EN
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Whether this field wi) ever be worked depends

very much upon the laying out of a new lime of
railway communication. The exhaustion or partial
exhaustion of cog| in the Ranigunj area, an cvent

still far distant, may lead to special arrangements for
working it,

VII. Bokaro.*

The Bokaro field is situated in the valley of the

Damuda, commencing at a point two miles west of
the termin

ation of the Jeriah field. Its area is about
220 square miles,

he groups re

Lo Presented in this field are precisely
identica] with tho

8¢ of the Ranigunj ficld, namely :—
Mahadeva ce e . —

Panchet | .. . —

Ranigun;j , . —

Ironstone shale |

1,500 fect,
Barakar | | CL 5o
Talchir ceoL ~

‘Some of the coal seams are of large sizc, one, of
eighty-eight feet, having been measured. The quality
13 generally inferior, Still there iy no doubt that the
field contains 3 vaet store of valuable fuel. The esti-
mated available coal is 1)500,000,000 tons. Except
by outerop workings nothing has been done to develop
the resources of this field, Owing to its position
it is not likely, unless by the establishment of some
local industry, that it will ever become available for
useful purposes,

* Hughes, % Mem, Geol, Survey of India,” vol. vi. ** Manual,”
p. 187.
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VIII. RAMGURH.* ks
the Bo
This field is situated to the south of

area is 40
field in the valley of the Damuda. Its

' gr i e of
e follon ly occur, as In the cas
s : oups only © cur, the igher
tl ’Ih]e :ioallllo‘;ler;g- it lis uncertain whether
¢ Je ;

?  feet.
Ranigeni - - 000 e,
Ironstone shale . - ooty
Barakar . . . ¢ oo

Talchic . « « « o quality and
i most part, of Po  any
. The cpal wi’ :lotr t}there are, however, aago;;iove ot
limited in e{‘bf \‘vhen opened up they rv!; TP in
seams.; bee t{:el than ahy which s %0 ably situated
cmtm“l‘sl;f::g;s But the field is unfavour
natural .

i ication.
with regard to lines of commun

SouTH.t
NORTH AND _ .
IX. & X. KARANPURA, 1he Damuda
T);ese fields are situated at the heat: zoand 12 square
valley, Their areas respectively are 4
miles. _ )
The groups occurring 2
field, save that in the sog'scovered o
no trace of Panchets yet Gl

' in the Bokaro
sameas int
:h::l: field there has been

. . 300 fect.
Mahadeva . . - - o :
Pmchet. e e e - -
Ranigunj . " 600
Ironstone shale . - 500 n
Barakar . . . - . 200
¢ Talchir. . . . . ¢

i, % Manual,” p. 190

ia,” vol. v ,
* “Mem. Geol. Survey of India,” vo 1 yol. vii. “Manual,

l !l“ghes " Mem- Geol. Snrvey Of Indl‘.
Ll
pp. |9 1-1 96.
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The following is an assay of a sample of the better
class of coals in these fields ;-

.

Carbon , | N TN 1

Volatile | e e o o o ., 270

Ash ., . - i
100°

The estimated amounts of coal are, for the larger
field (North Karanpura), 8,750,000,000 tons, the
estimated tota] thickness of seams being 38 fect. I.n
the South Karanpura field the estimated amount 18
75,900,000 tons, the thickness being 70 feet.

The situation of these fields in g decp valley sur-
rounded by hills, renders it improbable that this vast

amount of coal will ever become available for economic
purposes,

XL CHort.e

This is a small fielq
extent. The chief po
Position, which is on

of less than one squarc mile in
int of interest about it is its
. the Hazaribagh plateau, at an
elevation of about 2,000 feel above the sea, or nearly
1,000 above the hearest fields in the valley of the
Damuda, '

The groups Tepresented are the Baak ar and
Talchir.

There is only one seam of coal, and it is of poor
quality,

* “Mem. Geol. Syry, India," vol, vijf, « Manual," p. 196-

e
" derived from the assays of sev
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XII. Itkure®

: h-west of
This field is situated abiut ZCSO:;‘I::’::;&: s, which
| g " ¢
ibagh. The Bara a. sed only
iI::lz:c;::bagfcw seams of inferior Coal'~a:;: ):)It)'othe area
over half a square mile. The remain

is made up by rocks of the T alghir group.

XIIL AuruNeat

i istrict O
This field is situated in the c}'lsttl?e 3
to the west of the sources O

f Lohardugga,
amuda, in the

. one. The area
valley of the Koel, a ?b;lmgo(:;:sh:els)resented are :—
3 i nd the
18 97 squarc miles, a 1,000 feet.

Mahadeva 700 4
Panchet 1,000 »
Ranigunj . 1,500
Barakar .. 300
Talchir. . . « - - —_—

4,500 19

of large siz€,

~oal seams, some inb in
re numerous c0d . contain being
thc;l;};:;;:ted amount of cogl which they

20,000,000 'ONS.

i nstituents,
The following average proportions of co

n samples frO“}
uality o
different localities, indicate 2 very poor q

*

fuel. 67
Moisture . .« .+t " T g0
Volatile . « « -« « L. . 365
Carbon---".'..,zrs
A’h- - . lw.o

L'ﬁi‘p, 321.

urvey of Indis,” vo
* Hughes, *“Mem. Geol. §

‘¢ Manual,” p. 197.

. ¢ % Mem. Geol. Survey of India” vol. xv.
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vValuable and extensive deposits of iron ores and
limestones occurring in and near the coal fiekd, this
inferiority of the coal is to be lamented, as, should &
project for manufacturing iron there ever be adopted,
fuel, it seems probable; will have to be obtained from
some of the neighbouring fields.

X1IV. Hurtar*

This field lies to the west of the Aurungd, being
situated more directly in the valley of the Koel

The area is 786 miles, and the following grovPs
occur i~

Mahadeva . . . . . ., , . 1,000fect

{Raniguni?) ¢

Barakar § v v ¢ - A0 w

Talchir o« . . . . . ., . 30,
» 4,080 »

Data for the estimation of the quantity of available
coal are wanting, but there ig a considerable number
of seams, and the average of eight assays gives the

following favourable result ;.

Moisture . . . . . . . . .. 5§98
Carbon , . P 3 )
Volatile . . . . . ., , ., . . 28
Ash. . .o oL e

100"

XV, DALTONGUN}.+

This field is also in the valley of the Koel, in the Dis-
trictof Lohardugga. The area is 200 square miles. Two

* " Mem, Geol, Survey of India,” vol. xv.
+ Hughes, ** Mem, Geol. Survey of Indis,” vol. viil.
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groups only are represented—viz., the Ba‘rakars and
Talchirs, the latter being about 500 feet thick. )
Seams of coals are not numerous. One, which has
a thickness of about 5 or 6 feet, contains excellent
fuel, according to the Indian stan'dard, as the following
average of four agsays-amply testifies :—

Moisture . . + - . 345
i . . 210§
Volatile . o « « ¢« ¢ * °* i
Catbon . « ¢ » » ~ * = * ° i

Ash, . . + « » ¢ ’
100°

The estimated total of available coal is 11,600,000

tons,
This field has been worked to a small extent from

time to time. There is some prospect of its being
now opened up in connection with the Sone river
canal system. . ]
XVI. TATTAPANL®

Besides a few notes by myself, the result of a day
devoted to the examination of its ea'stem frontier,
nothing is published yet regarding this field, but a
detailed account is, 1 understand, nbo‘l‘xt to appear.
The formations found in the Aurunga Field all occur
there, and there is some coal. On the southern
faulted boundary there is a remarkable.s’ene.s of hot
springs, from which the locality has received its name
Tattapani (boiling water). '

XVII. SouTH REWAH AND SOHAGPUR.T .
This is a wide tract in the Sone valley, covering
perhaps 8,000 square miles. The geology 18 1mper-
o« Mem, Geol. Survey of Indis,” vol. xv.
4 * Manual " vol. i. p. 201
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fe L .
c‘;;tll])i'ztgown, 1t 15 probable that nearly all the re-
represent grOu'pS. of the Gondwana formation are

ed within the area. (gal occurs, but little

information has as
| yet been ascertained regarding its
average quality and tota] amount curding

XVIIL  Juimiiye

This i
which h:s :xl)oima“ area of about 35 square miles,
Talchir angd Bara)ll;tr :) e(;cn fully examined. Besides
0
grocups are represented ek one or more of the younger
oal s o

the Barali::s O'frsomc promise have been observed in

©_-racesof coaly matter, forming a seam

of six inches
. » Were also (g .
: : covere Talehi
quite exceptional Circumstance ered in the Talchirs, 3

XIX. Bigra
. SRAMPUR,
This field occyp; UR.t

Mahadeva . | |
Barakar , e "o+« Looofect.
Talchir , | . Tt e 500

A large number of T O
some containin coal seams hay been discovered,
known, they areg good coal, but, 50 far ay at present
importance sinm:1 (:}t; o great promise, ‘I'hig is of less
is never lik::ly to be :hleoclzlelxz i:f 80 landlocked that it
mining operations.

* ““Manual,"
f R . _ i vol, i, p,
ecords Geological Survey of Ing.in," vol. i. p. 305
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XX. LUKANPUR.®

This field lies to the south of the Bisrampur aréa,
from which it is separated by a fax.llt and a belt of
Talchirs, with inliers of metamorphic and sub-meta-
morphic rocks, Its total extent has not yet been
ascertained, but it is probable that it 18 cox::tn?x:ious
with a large ares of coal-measuré rocks, believed to

exi westward. ,

gz&:atlos?ncms of coal have been discovered, one
of which is five-and-a-half feet thick and contam;
good coal. The rocks belong to the Barakar an
Talchir groups.

XXI. Rawpcrt

This atea adjoins the last on the I'mﬂht; atm:v ;zcx;
probable is more or less connected with tha

follows, but it is partly situated in a different catch-

iver, a tributary
m the sources of the Rer river, a trl -
the Sone, w \d about to be described is

of ne, while the fie ¢ des
Wh:):; vsv?th?;x the limits of the Mabanadi basin. ‘;I‘hse
rocks of this portion consist of Mahadevas, Barakars,
and Talchirs. No good coal has been observed yet.
The most remarkable seam is situate at the base :f
the massive square block of Mahadevas known as ; . :
Ramgurh Hill.} Above it issues a peren.nu;d‘ four}:‘ :re
of water, which, with some other peculiarities, :i
caused the spot to bg regarded as one of great sanctity
by the natives. .

» MS. Notes, * Manual,” volf L p. 206.
+ 7., YOLN{ p. 207”' e Jun’gle Life in India,” p- 324-

(]

- ~
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XXII. RAIGURH AND Hincir.—Ubarrur
AND KOREA,*

The -
ohe ox;b:ov; r::med Places are situated in a wide
ent of conl ;-asures and associated rocks, which
T o io not le§s than 1,000 square miles.
ang oo z 1sdvery wild and difficult of access
Eaveciny th.\vt? ge of the field is as yet imperfectt
) \ﬁ] is }lf the case as to the identity of the
kb bgeel; t a(ril. t?!e Barakar coal measures, . There
o to be Wwo distinct groups, one containing fossil
Ranig; iuch ser:le to correlate it with the Kamthi-
g gr_ P, the other being Probably of Mahad

» DUt, owing to the great similarity in lithologiec:

characters, se i
; % separation has been at i
difficulty and uncertainty, ended it great

The coal seams are
§ size,

thicknesses ag
| great as go feet
having e 90 teet, and even 168 fee
casured; Dbut, al e
a ; » although contajni
lgm nc:ccegils, th:sle are often largely m'Lge u[?nct;mmg
shale, wh ‘ ing
ceous shale, pable of supporting
ha‘I,n %ne locality, the Samarsota ri
; € been greatly disturbed, bein
clinal, at the crest of which the
area are exposed,

Should a direct Iin
» d ¢ ever be mad i
Calcutta with 'the Centra] Provinces, te};isc%irl);c:?lgl

doubtless be opened up, and m
,a i i
ecome of grent imno P n. ay, In that contingency,

sometimes of enormoy

ich is inca

ver, the coal scams
g bent into an anti-
lowest rocks of the

* Blanford, '.‘.Reconls G. S, L,” vol. iii, !
Pp. 101, 107; viii, pp. 102, 121; and x, P ot l?‘““’ oy
pp. 206, 210, P 1701733 " Manaal”
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) ORISSA.
XXIII. TALCHIR.*

The Talchir coal field is situated in the valley of
the Brahmani, which may be regarded as a tributary of
the Mahanadi, since it anastomoses with it in the con
joined deltas. The field is really the south-eastern
extension of the last-mentioned area, the separation
being inconsiderable. -

The area is about 700 square miles in extent.

The groups represented are similar to those found
in the last area, and have the following estimated

thicknesses :—

Mahadeva}

e e . to 2,000 feet.
Kamthi 1,500 10 2
Barakar . . . . . . about 1,800 ,,
Talchir . . + - « « « « 5§00y

The Talchir group received its name from this
locality, where it was first discriminated.

The coal is of inferior quality, one large seam being
similar in character, being largely made up of cat-
bonaceous shale, to that described above in Hingir.

The demand for coal in Orissa is too limited to
render it probable that under present conditions of
communication the field will ever be of much value.

Further to the south-cast, near the town of Cuttack,
there is an area of sandstones and conglomerates in
which fossil plants of the &*jmahal type occur.

_ * Blanford and Theo'bald,  Mem. Geol. Survey of India,”
vol. i. pp. 33, 38. Also see “ Records,” vol. x. pp. 170, 173;
and **Manual," vol. i. p. 210,
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SATPURA BASIN»

ofvl;‘}')ﬁ Satp ura region, so called from one of the ranges
s, consists of a hilly tract separating th
R e valleys
of ;he-Narbada and Tapti rivers. p 4 Y
t i .
expanlsi d}mwh 10 speak of this area as a single
e Onlo coaLmeasx'xres, since, as a matter of fact,
0‘3;1 erY appear at intervaly under the margins of
‘hicg mgrto&}llpsg covermg a wide extent of countrys
ACCOrdinel ches for a distance of about 370 miles.
vary muclg1 Y, the estimated dimensions of the basin
) according to different authorities.

About 2,000
. . s Siuare mi .
minimum, byt b, ! uiles appears to be a safe

that there is o c:::i;s H;)i"s ! shauld be remembered
. aeral : » .
lying formation ¢ tract in which the under

s are .
traps, and a larg ¢ concealed by the tertiary Dekan

coal-measures he area towards fabalpur, in which no
younger f Jave been proved to exist under the
Ingth' ormations which prevail there.
system ;ier?els; ot;\e dsc"”;:‘ groups of the Gondwana
€d to their 3 e
have been nameq e maximum extent. ‘They

and classified by Mr. H. B.

Medlicott as follows :—
Upper Gosdwany,
Jabalpur group . . 1,000 feet
e cet.
Mahadeva § UPper—Bagra , ’8°°
Series. tddle~Denwg | 1,200 .
Lowcr«-l’achmari 8:000 ::

—————

Forward , , g4 D00

> 2y .
J. G, and H. B, Medlicott, ** Memagirs Geological Survey

of India,” vol, i PP 97, 267

N ; o e PP 97, 2075 % pp. 133, 188, ** Records
Geological SUK'VC { ia,” ¢

' 058' y of India,” vol, i, PP 63, Yo, and wiii,
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Lower Gondwana,

Forward , . 11,000 feet,

Bijori group . 4,000

Damuda UPPC!{MO”"’ » . 6,000 4
Series, ) Lower—Barakarand

Karharbari group . . 500

Talchirgroup . . . + « « « » OO0

22,500

It is not contended that this enormous thickness of
rock was ever successively deposited in vertical order
in any one locality. The figures are to be taken &
the maxima of the deposits of successive periods.

The principal localities where coal measures occur
are near Mopani and in the valleys of the Tawa and
Penchrivers. The former is on the northern boundary.

,XXIV. MoPANL*

This field is one of high importance, in consequence
of its position with reference to the railway. It 1s
situated 95 miles (by rail) W.S.W. of Jabalpur, and
322 miles from Allahabad, or 83 miles nearer than the
Karharbari field to the same place. o

The area in which coal has been prow':q to exist is
small, though recently an important addition appears
to have been made. The old area is much cut up by
faults, and the largest seam has been destroyed by fire.
The seams are :—

i, Inferiorcoal . . . . . 12 feet,not worked.

2. Good cooking coal . . . 18-20*feet, on fire.
3. Goodcoal . . . . . . 3feet4inches§ worked

4. 10 feetgood coal . . . . 12feet together.

* Medlicott, * Memoirs Geological Survey of India,” vol.. il
4859; vol. x4 1873 ¢ Records,” vol. iii..,. 1870 ; vol. lv.',
1871 ; vol. v., 1872; vol. viii., 1875; vol. xii,, 1879
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yei&ijj :}f:“l‘g a;’:’: and have been, worked for many
1874 the out-u?; 2da Coal and Iron Company. In
month. Tt sy n {anged frou} 700 t0 1,000 tons per
ten rupees, or a:(:' d to the railway company at about
Ranigun; ;nd " rom th}'ce to four times the price of
this price ; arharbari coals, It could command

M consequence of the cost of carriage

Tespectivel .
Bombay‘ y of Karlmrban, and of Fnglish coal from

In18
» "N 1878, the average cost of Karharbari coal on the

line between Jab:
al
L1 25 43d. per ton?m and Allahabad amounted to

" XXV, Tawar
€ coal seamg of

promise; they are of ir:hc o
18 generally inferior,

valley are of no great
egular thicknesses and the coal

XXVI. PENC.H,T

b)l’:e:.ms in this area, some of which
fair quality. "The t ,‘t‘fk“ess. and the coal is often of
hilly country, Position of the field, surrounded by

rcnderg it im
ro . .
be of much commercial vahfe. bable that it will ever

There are man
are of considery

GODAVERT VALLEY.

' . XXvII BANDAR.$
thi'rl;hxs f}leld 18 situated near the village of Chimur,
y miles N.E. of Warora, in the Chanda dism'ct:

* “Manual,” vol, i, p. 218 ¥ L. cit
. . ¢it,

¥ Hughes, *Memoirs Geologi
s Ueol X o "
PP 14515k Mamal,” vol, & peaag ' OF 1" vob 36
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The existence of coal measures under a small tract of
Kampthi beds, 5 to 6 miles square, has been proved
by boring. Three seams of coal have been ascer-
tained to exist, and these have a maximum total
thickness of 38 feet. The coal is similar in character
to that of Warora.

XXVIII. WARDHA OR CHANDA, &c.»

This coal field constitutes the northernmost ex-
tremity of an immense tract of Gondwana rocks,
which extend for about 285 miles from north-west to
south-east in the valleys of the Wardah, Pranhita, and
Godaveri basins.

The groups of rocks exposed are as follows :—

Upper Gondwana.
Kota Maleri . . . . . . . 15500 fect.
Kamthi . . + . « 2500103000
Barakar . . 250 p»
Talchir . . . + « « « « ~ 500 »

Any attempt to give an idea of the distribution' of
coal measures throughout this area, without employ_'mg
a mass of detail unsuited to this Paper, would (Eertamly
fail. I shall therefore confine myself to quoting Mr.
Hughes' estimate of the amounts of coal, in sever
of the particular tracts, where its existence has been
proved by actual outcrops or by borings :—

* Hughes, . cit., pp. 1-145
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Actual quantity.  Amount available.

ons. Tons.
Warora basin .

N 20,000,000 ,.. 14,001,000
Ghugus . . . . , . 90,000,000 ... 45,000,000
Wun ., ., . 2,100,000,000 ... 1,500,000,000
Between Wun and Papur 105,000,000 ...  §0,000,000

» Junara and Chicholj 150,000,000

. . 75,&0,@0
Sasti and Paoni basing .

60,080,000 ... 30,000,000

2,525,000,000 1,7 14,000,000

. The following assays wilt serve to convey some
1dea of the quality of the coals ;——

Warora, Pisgaon. *Ghugus.
Fixed carbon | . 45-: l(,gs";n .. 4561
Volatile combustible 26°5 .
Water , , . . 139 } e 192 L 3349
Ash . ., | 14'2 e 1§77 ... 32090

In Mr. Hughes' report assa
localities are also given,

The Warora coal is deficie
larger percentage of which is
heating power is required.
combustible volatjle gases,
contains a more considerab)
carbon—viz,, 651 per cent,

The only pits in this wide area which are worked
are at Warora, where the out-turn was, in 1878, 1,500
tons per week. The great outlay by the Government
in connexion with the exploration and testing of the

fieldt has not yet been nearly repaid, the cost of
extraction being heavy,

ys of samples from other

nt in fixed carbon, a
esscntial where great
It also is deficient in
Pisgaon coal, however,
e proportion of fixed

* Avemge of sixteen assays,

t £600,000 is stated to have been already expended at Warora
alone at the time Mr. Hughes' report was printed.

4 : ¢
measuring respectively 9 fee

COAL. 89

ch line conveys the \z?rdh;e‘:\?:lut
¥ Indian
branch of the _(,vr.eat' : -

g:ils?:;rgpl;l; means of which it is distributed both
use on this line and in factones.f

Several other small areas of
occur farther down the course 0 e o which ' ch
at Dumagudium, Mudavaram, &c. d.’thnt ey might
interest has attached, as it was hope ey, bt
lri‘etlad a supply of coal for the Madras Pr
y

ear 10
the prospect of their doing so does not app
be a good one.

A special bran

coal-bearing rocks
the Godaveri valley

XXIX. KAMARAM.®

fields
i to two small |

i e has been given s
sit:ﬂ:?d n::::.r the village of kama{i;:;,a :gul, L the
forty miles a little north of east from

i i ile
Haidrabad ternitory. 1 by about on€ mile
ne is six miles long d Kamthi

br::f- l‘;lt’gzt('):sists of Talchir, Barakar, an
¢

i ]
eams of fair coal,
rocks. It includes two coal sand 6 feet. The

120+ 2= 1,133,560
the average coal
unfavourable to
far distant.

quare mile

available coal is estimated at 2,2615,w

tons, and it is stated to be eqq:on ,

of the Wardah fields. Its post ll) o0

its development, water carriage cing 180
The smaller field, which is abo

in area, is of no importance.
XXX. SINGARENL-4

This field is situated near t::u\t'llagmy i
i territory, 2
e ’ y of 1pdia," vol. v. p. 50-

e of Singareni, in
iles to the

* King, * Records Geological Surve
" hi‘“w’r’ VOl. i. P' m

+ King, /loc. cit,, p- 65. « Manual,” vol. i p. 241
. ity Pe
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south-east of the Kamaram field. Its area is nineteen
square miles, the coal measures being found throughout
about eight square miles. The groups represented are
Kamthis, Barakars, and "Talchirs. One coal seam was
discovered, but, being much concealed, its thicknesswas
ot ascertained ; an assay of a sample from it gave :—

Fixed carbon

624
Volatite . | < . 2206
Moisture (). . . . v =
Ash |, ., | e e e 15
100°
_ Additional Seams, one of them 21 feet thick, have
8ince been proved b

| y boring,

_ This field may possibly become of some economic
mportance, as there iy 5 prospect of there being a
railway constructeg at no great distance from it.

SIKKIM,.
XXXI. DarjiLing District.®
This field Occupies a narrroy 20ne, which stretches
along the foot of the Himalayas from Pankabari to

Dalingkote. The rocks are Probably Barakars, which
have been much cru

shed and tilteg, dipping at angles of
from 40° t0 go° to

-N.E., or towards the main mass
of the hills,

. Frequently the sandstones have been
converted into qQuartzites,

portions to the condition of
Some experiments were made with a

* Mallet, ** Memoirs
“ Manual,” val. {,

an anthracite,

Geological Survey of India,’”" vol xi.

1
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ificial fuel,
view to utilizing it in the m“““mt.u-rf ::.aa;rttf: expen-
but tiie process found to be reflmsl.: these crushed
sive, and the difficulty of bonng ’robablé that this
ottt e
1 will ever be comme 5 . rage O
cot)ne seam is 11 fect in t hmknessi: 112“}';:gavceomgpos'l-
five assays of the coal gives the fo

tion :— 2066
Carbon 920
" Volatile 2014
Ash e
100°

: eological

Into a description of the' comphcateg n%x ingg e

relations of these beds \.vzth t::s; do not now

adjoining mass of the mealayh \ived at the

propose to enter. Mr. Mallet aes" e older and

conclusion that the coal mez_xsufo;ks of the outer
underlie the highly metamorphic T

i would require
slopes. To do justice to his arguments

. r the purpose.
more space than is at present available fo

incipal one north
i ity is the pnncipal ¢
hat this locality 18 < of oreat
of 'It;ieé:cntg:; where Gondwana ro'cks :sci‘(;w‘: ;s X 5 e
interest in connexion “:ith any d‘-":: the Peninsular
early relations which existed betwe e formation of
and Himalayan regions, and, indeed,
the Himalayas themselves.

o ASSAM.*

lored and

Five distinct coal fields have beel;l mi::ga e
reported on in the valley of the

. nd ” .VOL xﬁ- pt. ii.
* Mallet, “Mem, Geol. Survey of I fs,
 Manual,” vol ii. p. 701.
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the province of Assam. They are distinguished
by the following names : — XXXIL. Makum ;
XXXIIL Jaipur ; XXXIV, Nagira ; XXXV. Janji;
XXXVI Disai, Besides these fields there are also
other coal-bearing tracts, the details regarding which
have not yet been ascertained. It will be convenient

i{’l this abbreviated account to treat of them collec-
tively. _

Some uncertainty exists as to the age of the rocks,

but tf}e !)alance of cvidence seems to favour the view
that it ig middle tertiary (Miocene), and therefore

distinct from the cretaceous and nummulitic coals of
the Khasi hills,

The coal differs from
fields in having 4 home
absence of 5 laminated s
assay of twenty-three sa

that of the Peninsular coal
geneous structure and in the

tructure. The average of the
mples gave :—

Moisture , e L, [
Carbon , | | R
Volatile , | e w0 346
Ash., , |, e L . 39

_This indicateg a high quality of fye] 15 compared
with the coals of the Peninsular fielgs,

_The opening up of these fields is a point of the
highest !mportance, since gt Present coal is carried
1,000 miles from [Bengal for the navigation of the
Br.ahmaputra, this causing 5 ten-fold increase on the
prime cost,

It is possible that some of the coal of the Khasi
hills above alluded to may prove of value; but the
same does not seem Probable in reference to the
tertiary coals of the North-West Provinces, although
hopes in that direction have often been expressed, and
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i . eposits
a project for the exploration of ons oft ;:;ist‘jledfol:»m i
has, T upderstand, recently assumed & e O e
company having been formed, .the rc:u
operations will be watched with interest.

OAL IN INDIA, AND
N COUNTRIES.

PrEsent Out-TURN OF C .
IMrorraTiONS OF COAL FROM TOREIG N
« Coal Importations into
Geological Survey of
1879.* 1 quote from
put must refer to the

An interesting Paper on the
India,” by Mr. Hugl\"zs, of the
India, was published in the Y‘:‘"
it the following gencral remarks,
original tables for details i=— s of coal

Beginning with the year 1853, “‘esfn D her, aftersthe
and coke to India were 43,562 tons. Pave risen (0 609,735
lapse of a quarter of a century, they ¢ been by any means
tons. ‘The ratio of increase hns_no andimprovedhome
steady; wars, rumouts of wars,f“m‘f‘cs"uhr influence ; as
freight; have always cxerciscd' an xrrcst:ion having jumped
during the past two years, the m1p0rmwns in 1877, and to
from 399,887 tons in 1876, to 5'39’5331 has hitherto been

' in 1878, Our main supply contributions
209"733 t?::;: the United Kingdom; ‘[he exception of
f::rln‘i':hed by other countries, with the
those from Australia and France,

during spasmodic
periods, being insignificant.

Australian coal has been 1m

the amount has fluctuated muc m year do YL
in 1858, 14,061 tons went to Beng

d
went to Bengal an
. In 1874, 14,677 tons by 135 tons
f ox:rb::tly nr:mc to Bombay. In IS;Z, Ofs'o)' Zl?at the
wpelt)xt to Bengal and none t0 B(:im Y

i oming to an end. )
trade is probably ¢ O v .

ported since 1857, butf
h from year to year;

® «Records of the Geologi
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As Bengal has her own coal she imports less than

Bombay,* the returns being :— .

1870. © 1877,
Bombay. . . 239651 . . . 368937
Bengal. , . 42433 . . . 767278
Burmah ., . 20'198 47'770
Madras . . 11'648 22°'544
Sind . . 1'995 7'85%

315935 - . . 523384
Add coke . . 21088 ., . . 16°149

539°533

3370023 . .
That a certain amount of foreign coal will always
be in the Indian market is certain, since owners of
outward-bound ships find it convenient to make use
of tt as ballast, and carried in this way it is sometimes
sold at very low prices ; thus, on one occasion English
coal was quoted in the Calcutta market at sixteen
shillings a ton, and it seldom, I belicve, rises to much
above £z a ton, The trade in Indian coal between
Calcutta and Bombay by sea is not yet fully developed,
and it is uncertain whether it will cver assume such
dimensions as seriously to affect the imports of foreign
coal into Bombay,
In conclusion, it may be said that the annual con.
sumption of coal in India, for sed-going and river
steamers, railways, factories, domestic and other pur-
poses, amounts now to upwards of one million-and-
a-half tons, and that, in round figures, two-thirds of
this amount is raised in the country and the other
imported.

* Thave (pp. 70, 86 stipra) pointed out that there is 8 varying
point on the railway where Bengal coal meets coal imported
into Bombay at equal prices, their relative value as fuel being
taken into consideration.
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CHAPTER IIL
GOLD.

THE subject of Indian gold is one of \;last :;tit:ltg
Not only does the precious metal occur un e; d aieas
circumstances over many more or less detac ctised b
of country, but the methods of §xtracnon Pr; e thz
the natives seem to have originated long ;t:ulated
Christian era, and the out-turn gradually alfcim rfect
through long periods of time, even by suth [FRCH Y
operations, may not impossxbl-y account fo e re
stores of gold which, according to _hxstonc p,al’tS of
undoubtedly possessed by the Rajas in som

Ing“:uf: r?l"nee:']ey "may be said to be two wholly distipct

aspects of the question: I fl'he geological. tinl.xa'fig:t
which belongs to the province of thc:“a; qossible'
historian, and political economist. It wi edp ol
for me to allude only very briefly to the secon asg; o}
siice not only are many of the necessary t\:ror o
reference inaccessible to me at present, utcialist
because such a topic requires the hand of 2 spet
in that kind of inquiry for its adequate treatmen -
The ultimate derivation of th'e gold' throug rmiln
India is chiefly from the quartz veins which om}:xosed
the different series of more or less metamorp
rocks which are recognized as existing in that cc::n:riy;
I say chiefly, because I have reason to believe N oamic
some localities gold is contained in certain ;: e
schists, and possibly, too; in some forms of gne
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::rx\rqately it is' occasionally derived from rocks
Pe:;:i:ghto various formations which range, from
deposits tTr ough’tertiary periods up to recent al.luvial
o Wil b o of the facts under this last heading
1 would ine‘ ound in the following detailed nccoums'
constderaty vn?e particular attention, ns they are o}
on € Interest when placed in : ;

. com
smgoalti facts in other gold-producing countrx)'?er;son wih
exampl;wa;h‘lx:g" s practised in India, affords an
colonies’ f cleve, of human degradation. The
in most Zf :;"ashers Who are found plying their trade

¢ areas where, geologi ;

. ’ gicall >

occurrence of gold is possible, must g:‘::i{:;;g;,";:

the remnants of a
people possessi i
ledge ;* for although the t];;m;m;?a;p;c‘:i P
some

acguaintance with the appearance of i
2:18121);?::?;(3 ;)f which gold occurs,t;?l;‘O:: sfa‘:‘ the
. rom a close examination ot: th oy
tigns of two gold-washers who were in m rvice o
about thre:e months, such acquaintance, if yos orse fqr
rarely availed of. Indeed I doubt if ’thep :-';f-‘SSed, “
upon the rocks as being really the source fi',on el'hkmk
the gol'd has been derived. They know of i s ocoun
rence in the sands and afluvial soils bl.(l)t ::; ot it
ultlmat.ely came from they do not troul;lc to C“.CG *
But 3t cannot always have been so, for the(i:fns“:'er'
progenitors must have ascertained the existeear g
the gold by the application of experimental ret;::r:lf

* T have often been st i
‘ gk with the traditional
such subj_ccts as maleria medica possessed by indaivif;\,::l“ ’e;lge Qf
sa]vagc tribes, who' never seem to discover a new idea 7'0 fmtt
selves, nor to modify in the slightest degree, when unin‘:l:t‘cnc':ci
, c

by superior race i
! 4 their method of i ;
in their domestic economy. berforming any one single act
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in localities where, from theoretical considerations, they
be?ﬁ'ved it to exist.

t is scarcely possible that the non-gold-producing
areas in which the Dekan trap or basalt and the rocks
of the Vindhyan formation prevail, and which aggregate
a total area of about one-fourth of the peninsula, were
cver systematically prospected, and for this reason,
if for no other, that the washers, if they were com-
parable to those of the present day, could not have
devoted months and years to the exploration of for
them, barren tracts, simply from the fact that they
could not subsist under such circumstances.

By what means, soever, they were led to select and
gettle in these gold-producing tracts, it is certain that
within such limits a process of segregation has been
going on towards the richest points.

In a part of Western Bengal® I found that genera-
tions of washers had demarcated limits within which
washing was remunerative, and these limits corre-
sponded in a striking degree to the well-defined
boundaries between two formations—the metamorphic
and the sub-metamorphic. In the area occupied by
the former, gold was not absent, but its abundance as
contrasted with that in the latter I ascertained, by
two independent methods of calculation which are
described below, was in the proportion of 1 to 3
Hence, as the washers only managed to eke out a
bare subsistence in the sub-metamorphic area, they
confined their operations to it.

The detailed accounts of Indian gold-producing
tracts admit of the following geographical arrangement,

proceeding from south to north 1—

* Vide infra, p. 114
H
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MADRas,
1. Wynaad, and 2. Kolar.

BoMmpav.,
1. Dharwar, 2. Belgaum, and 3. Kaladgi.

BENGAL,
I. Central Provinces, 2. Orissa, 3. S.W. Bengal,
4 N.W. Provinces, including Himalayas and Punjab.

ULTRA-PENINSULAR AREas,
I. Assam, 2. Burmah, 3. Afghanistan, 4. Thibet.

MADRAS.

WyNAAD District.—The recent contributions to
the literature of the gold-fields of the south-eastern
portion of the Wynaad are so voluminous that I ex-
Perience a difficulty in preparing a sufficiently complete
epitome of their contents. Among these contributions
the principal are the reports by Mr. William King,
jun..* Deputy Superintendent of the Geological Survey
of India, and Mr. Brough Smyth,t who was specially
deputed by the Government of India to explore and
report upon the gold in Southern India,

The Wynaad forms a terrace of mountain-land
intermediate in position between the low country of
Malabar and the lofty plateau of the Nilgiri Moun-
tains. It is separated into three portions, which
are locally known as North, South, and South-East
Wynaad ; the latter portion has recently been trans-
ferred from the official limits of the Malabar jurisdiction

* “Records of the Geological Survey of India,” vol. viii.
P. 29, and vol. xi. p. 235,
t “Report on the Gold Min

es of the South-Eastern portion
of the Wynaad,”
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. . I
to those of the Nilgiri district, and in it the princip
old tracts are situated. _ .
g The principal rocks of the area are granites, Ep:ss:rsé
and other forms of metamorph;c rocks, whic
efs.

traversed by numerous quartz re s

In the tract to which Mr. ‘Brough Smy;l;)oguatv e
particular attention, and lwhxch cover:arily u soo
square miles, 200 out-crops, not neces e
reefs, were counted; they are, n short, s

. : d richer,
‘more numerous, and proportionately wider an ’
y

i ing, first
than in almost any part of Australia. I]Wr- I(fi:tge:i o
and subsequently Mr. Brough Smyth, Eumulations
that throughout the area there are no a<':c o ations
of drifts or decp leads covered by "O‘Z‘m‘ Operations,
such as characterize the Australian fiel s.st P the
therefore, have been hithe_rto,,’ aﬂg n;:rtz mining, 4
future, confined to * surfacing G &0 L cable,
regular hydraulic system of mining beg‘ﬁ at the native
By all the authorities it is consx(.lefs oday by the
processes of washing, as practised by, dating 50
s, There1 y
far back as soo years B.C. L he hin
ever, that opesrations were not limited to m;r;r:ijasseg;
but that mining was carried on by one ort the present
of people who have no representatives amces s
day. Mr. Brough Smyth em_xmerate; the ~
higher skill under the following h?a hs ‘_v:ins.
1. Quarrying on the outcrops of the
2. Vertical shafts.
3. Adits, _ .
4. Vertical shafts with adits.
. Shafts on underlic. . of
Ansd remarks that they shcw different degrees

knowledge of the miner’s art.
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The verti
i dem:;‘;“-:‘hles}:\?%s, though not considered to afford
problem dificul l% est degree of mining skill, offer 2
sides and qx,xit' ‘“]et,““cs 70 feet deep, with smooth
enabled the n‘;i: umb; what the tools were which
dense quarts o ers to produce such work in hard
The fragments fone appears to be able to suggest.
raines were 0uodsztone.: obtained {rom these various
places beinp st?u ed with hand mullers, the pounding
then, it is tg)elie:/edseen, ;md ?he pounded stone was
treal.‘t:d with mercur;'_was led in a waaden dish and
‘The Korumbas or gold w
t0 be ski ashers, who ar i
frometlit}i":’fsd?h s e the gold as beifx:?ir::(%:g
the reefs for w'a h?Ugh they general}y select spots near
e shing. Their earnings amount to from
possible th:te annas (34. to 434.) a day, but it is
by have beez;t an eatlier period of the industry jt
Smyth says that tﬁx:r;reg::‘:tzbl% s:incc Mr. Brough
L i e cdn o s o
nds

to that of an aband
. oned Australian washi .
is the case that — stralian washing.  Still it

On washing a few di
ishes of th )
fe e surface soil 5
Of’“;hsér::;z of very fine g0ld will be found. (‘“ :;::’thrc a
suitable s ‘;3:::::1' heavy gold is got by sluicing ; a‘:“;\‘.\;\y
po selected the native miners wi'(l obt:xi:
’

eyen b Ihcif methods i
v ’ sufficient go
o y“ | y y t gold to remunerate them

exiIgt;:zmnot quote here a tithe of the evidence which
sts as to the former wealth of Southern India,

but the following extract from a letter by Mr. E. B

Fastwick will be sy
read with .
quotes from Dr. Burnell :— interest.  Mr. Eastwick
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It has always been a puzzie, whence the great wealth
carge which enabled the Rajahs of Southern India to
construct enormous Works, which collectively must have
cost millions. The marvel is increased by the fact that,
so far from these Indian princes having been impoverished
by this cxpenditure, they were still possessed of vast
treasures, which fell into the hands of the Moslems in the
fourteenth century and were carried away to Dethi. The
famous Tanjore Temple inscription speaks of a great

abundance of gotd which can only have arisen from

mines. Dr. Burncll writes i~ ft proves that in the

eleventh century gold was the mast common precious
metal in India. Sitver is little mentioned, and it thus

appears that the present statc of things, which % exact}y
the reverse, was anly brought about by the Portuguese
the sixteenth century. 1 submit that the great abundance
of gold spoken of in the inscription can have arisen only
from mines, and that in the terribie convulsions caused by
the irruption of Maslem invaders from the north, and
Europeans from the west, the position of these pold fields

was lost sight of.”*

The History of Tippoo Sut '
accounts of vast accumulated treasure in gold.§

To my mind, as an occasional visitor to the Madras
Presidency, there is & noteworthy and remarka‘b\e fact
which seems to hav verlooked by wnters ont
1 amount of gold
of the inhabi-

tan further gives definite

portionalt

7

[ahd

¢ Timesc’fﬂm and, 1879: :
4+ 1t maf be well to point out that gold working in these early
times was it il probability carried on by slave labout, oF what
amonnted vily much to the same thing, and that pesulation met

with preity summary trestments .
A A S
- ° LS
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country,  Men, women, and children even of the
coolie class are commonly to be scen wearing orna-
ments of pure gold.  Golden nose ornaments are worn
almost universally by the women and children. In
the narthern parts of India the ornaments which are
worn are generally made of the baser metals or of
glass, &c.  In times of famine or distress in Southern
India these golden ornaments are disposed of in order
to procute food. Throughout India the use of jewel-
lery by the higher classes is sufficiently notorious not
to require special comment ; but the usg of pure gold

by the lower orders is in 4 great measure, I belicve,
peculiarto Madras.

In the year 1831,

the Government appointed a
Commission to make

inquiries into the gold-yielding
district of the Wynaad, but the matter was for a time
allowed to drop. During the last decade, however,
largely in consequence of the number of Kuropeans
attracted to the coffec blantations, interest in the
subject was again aroused, and several pioneer com-
panies were formed ; Lyt although favourable per-
centages were obtained by assays the practical results
of quartz crushing were counted only in pennyweights
Per ton, and owing to defectiye management and
imperfect machinery, the time expended, and conse-
quently the cost of production, proved greater than the
receipts,

Mr. Brough Smith is of
be taken under skilled m
gold in Southern India
profitable undertaking :—

opinion that if proper care
anagement the working of
must ultimately become a

The average yield out of 137 ¢

amples assayed was
20z. 13dwts. 2grs, per ton, or,

if one exceptional sample,
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i ‘e 25402, tO
which yielded 2043 oz and nnqd;gr ;::::f:zg;:i : : :izz -
the ton be left out, the average yie

" per ton.

two or
At the present time (May, '88").‘1"3&6!:5;“" and
more compenies in London, one l1?-e¢;t the working
severalin India, which have f"?}?:";: siid that already
- - n l h A
ines in the Wynaad, and reliminary
(f)afv::uable news has been received of T:terc)i at a high
operations, and the shares e nO\;f ?in my recently-
remium.*  As I ventured to precict when speaking
::mblishcd work, *Jung'e L‘ﬁ;lm 'Imil:zlia some of the
N o i rally m ' : us]
f mining enterprisc gene d seriously,
zndertakgngs seem destined to be hamPe’: exations
on the threshold of their °1’°m"0ns;heyabsence of
litigation, which is in part duc to
definite mining laws in India. from the Piomeer
The following, which I extract very latest infor-
Mail, of the 22nd of April last, 15 gfc :
. i ct i—
matic;n I have received on this su )C. g prospects of
Since public interest in the gold-;mg; y?both ¢ home
Southern india waxes stronger day ch up their minds
: o; 'crthis country, and men have ";a ealth is merely a
?}?at :}r:c development of vast mineral W it is discouraging
question of time, capital, a0 lmz:chg\:rcy};“‘md in certain
rise is likely to cioation. This
to hear :}:;tce%;?:aad in consquxcnce‘ ofe ll*lﬁ*was known
g::“b;n anticipated for somb little n.r: l;locks vas chgl-
that the right of ownership of Cel?l:‘c‘ly 10 culminate 1n
i as the
d that the dispute w rted that
;:ggfdl;o::‘ilities. 1t is now currently repo

jce List, dated
i 15 Monthly Price
William Abbott’s n . .6'00,090,
G‘Qhﬁ;rﬁc&mﬁdim Glenrock G:ld !g;:te;-IClQ g
¢ i ; Pri 1§53 3 -ndnn_ '
Sh““’tfli,é :;:2;1’1 ’Sh‘:‘:efi ,' Paid all ; Price £13-3
-—Capi



104 GOLD,

“fatis in the fire,” and that actions and cross-actions arc
pending.  If this rumour prove true, work will of course
be brought to a deplorable stand-still, and the gencral
high opinion formed of the ficld at home will suffer.
Nathing could exercisc a more deterrent effect upon the
minds of English speculators than to hear that the legal
title to the land was doubtful, For this, and indeed for
¢uery reason, the best endeavours will no doubt be made
to settle ground-right disputes by arbitration, and to

preserve “peace with honour ” among the various
claimants,

T am tempted to add the following extract from the
Pioneer also, which illustrates the shortsighted policy
of the native landholders, and the manner in which
they can in India—unrestrained by such regulations
as exist to limit the powers of landed proprietors in
Australia~—effectively cripple mining enterprise ;e

The Ootacamund paper learns that the Nellambur
Rajais determined to make those who want the mining
rights on their coffce estates pay well for them, and all
this comes out of the Alpha lcase having been extended
for a large sum of money, same Rs, 10,000, for ten acres
of land, the vein stone of which, it is expected, will be
worked out before the present lease, some cight years
more, expires. It appears also that the mining conces-
sions lately acquired by the trustees of Messrs, W, Nicol
and Co. limit them to the selection of fifty acres within a
certain aren of his territarics, and that owners of cstates
within these boundaries are not ta be interfered with.
The Raja has offered to grant mining rights to all desir-
ing them, but upon terms which will simply drive away
capitalists. We certainly think a deputation of the Raja’s
tenants should wait upon His Highness and impress upon
him the folly of demanding such exorbitant and prohibitive

rates, or making them sign agreements which can never
be fulfilled.” -
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. un-
The question of climate is by no {ng;?:i ;:;‘ vl
important one, and has not been overto e rciue an
Brough Smyth. It is a factor known 1(:1 O ertakings
appreciable influence in all commer_cmt o of tea in
in India, as, for instance, the cultiva
Assam :—

been repré-
Though the climate of the Wynaad nhaff)r Earopeans
scnted as unhcealthy, it is not uncomr::gens t> remain in
employed in connexion witl.x coffce S;OM the whole year.
the district with their families tl]fougnd May, and some of
Fever is prevalent in March, Apf:l, anm % be borne
the residents become seriously ill. o refully to his
in mind that a coffce-planter who attcnlhe o duying the
business is subjected to exposure :10 ing the monsoon.
hot months and to the heavy rains cur S h day, when
He has to walk or ride for many TIO“:: 3 during the
the solar radiation is at its maximum,
monsoon his clothes are rarely dry.

sTRICT.—The Kolar district,

nt moment
situated in Mysore, is also at t}mf‘l:;x:csﬁtion in con-
attracting a considerable am'ouﬂt; Wynaad it does
nection with its gold. Unlike ¢ es stematically ex-
not appear to have been as yet yexpcrt, and my
plored by any geologist or mining limited to what I
information regarding it is therefore

ices i Indian

have been able to collect from n;t}zz: ::)::;wn that

. However, the gener clonging

:‘lf: :ggll::!:re similar to 'those of the “t’())'n:l:f-a gund f; e

to the metamorphic series, but a3 e s in the

of quartz reefs I have no mfonna{ oy the natives

Wynaad, gold has long been sought (:“ o hat it was

in Kola,r, and it is claimed .for ;nhwwealth of Southern

largely instrumental in supplying the o ed that Hyder
India spoken of above. Indeed, it1ss

Korar (or Corar) Dt

- E—
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and his son Tippoo erected their mints, the ruins of
Which are to be seen to this day, in the district closg to
the spot where the Ooregaum Company s at present
working. The climate js said to be good, quite
cqual to that of Bangalore, the elevation being 3,800
feet above the sea, and the arrangements made by the

¢ land are described as
se.  The following extract

is from the Pigneer of the 29th of April, 1880 (quoting

the Bangalsre Spectator)

GOLD MINING 1y MYSORE,~From 2
Messrs. Arbuthnot and

eing formed to work a portion of the lan
Yielding region of Ooregaum, in the Kolar
Ooregaum Company is now hard at work, an
of quartz from its mines, by Mr, Brough Smyth, show con-
clusively that the auriferous yield is excecdingly good, and
that the results to be obtained are al] that can be desired,
The gold-ficlds are not far from the Colar Road Station
(six miles) and have everything in theiy favour—climgitc
as good as Bangalore, food and labour cheap and plen-
tiful, and there is every reason to believe that the gold.
Mining industry will be 5 greaf success in the Mysore

BOMBAY.

Within the limits of the Bombay Presidency the
districts of Dharwar, Belgaum, and Kaladgi are the
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i re

principal in which gold is known to exlls:;,r :nger?\ie a
native gold-washers, locally callgd 7 ak‘san(’is-
livelihood from searching the‘aun)fcrous od « The

Daarwar District.—In a lapel’};:ifllls Dharwar
Auriferous Rocks of the annbal f the ’Geologi‘:al
District,”* Mr. R. B. Foote, F.G.S, :) of his researches
S‘."'VC}' of India, has given an accou}r: ce the alluvial
Wwhen tracing the source from w gnto ether with a
gold of the region has been deS”-Z ,wasiing for gold
description of the system adopted 1 uriferous tracts.
in th ms which’flow through th? a ks of this
" ;\{: s;’r;;te considers that the gneissic r}?crasc erized
area 6010“8 to three diStinCt. series ea}(ilhe (ili:tinguishes
by’ certain Jithological Pec“hmue?' 1. Dhoni, 2. Kap-
them by thc following local names :—1.

tgode, 3. Soortoor i— . riferous
PaAgH th; sstrenms said by the nat:v?:dtg)z; ca:‘.oortoor
risc within the limits of the tract occup

Nullah. The
scries, and the upper course of the Soo:(:)ocrcupied by the
richcs't of all lies entirely within the are

itic schists,
Ppseudo-diorite and associated ch]gzll:liesr(i':;sabovc enume-
" Quartz reefs occur in al-l the r limits of th¢ Sooftoor
rated, but those lying Wi‘}“; the lm'rhe surface of the
. ﬁne PR b
;c F:le!tpz;ricet?seh:stt)cg: much broken up, doubtlessly by
rinci
old seekers. in a fragment
) Mr. Foote obtained a trace of ?‘olg.;nxtppat' e
of quartz from the principal reef in
series. t . » vol. vii. p. 133+
* “Records Geological Survey of India, xsme;";yvm.p Foote
+ Other authorities on this rezlig:;}::; af\gintic Societyv"d.‘”,’;
i ** Trans. stern India;
‘.L‘“:f“;;"‘ ‘g::: " uGeological Papers on Wt;s;::'s\oums e
::n. ;: N b:;ld No. " of * Papers on the Minera
apt. Newbold, No.
Southern India.”
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Bercausm DistricT.—Mr. Foote {/oc. cit.) mentions
several localities in this district where gold was Jor-
merly washed for, or was reported to occur, in the
sands of various streams, It appears to have been
detived from quartz reefs which traverse some chloritic
schists and pseudo-diorite. In certain localities gold
is still obtained in small «uantities, but the district
does not appear to be one of much promise.

The gold-washers (Falgars) are stated to be Ma-
homedans, which is exceptional, probably they are
converts,

In reference to this district ‘Mr. F
written a follows :—

Gold is found in very.small
streams flowing into the u
from both sides, throu
schists, with r

oote® has also

quantities in some of the
pper part “of the Malprabha,
#h a region occupied by chloritic
ather poor haematite schist intervening,

The exact source of the gold supply remains to bhe
determined. The yield is so exceedingly small that these
streams are now but very rarcly visited by the Falrars, or
gold-washers. Very few quartz veins occur in this region,
and none were noticed with a north to south course, A
small stream a little westward of the village of Belowaddi
appearts to be the most auriferous, byt I failed in getting
an appreciable quantity of gold in a number of carefully-

selected samples of sand and gravels collected in pro-
mising places in the bed,

BENGAL.

Using the term Dengal in its widest acceptation

the gold-producing areas included in jt may be classi-
fied as follows :—

1. Central Provinces.
2. Orissa.

* “Memoirs Geological Survey of India,” vol. xii. p. 259.
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3. South-Western Bengal, or the Chutia Nagpur
P i .. . » .

rZ“”II)‘Icc‘;rth-West Provinces, including the Himalayas
and P'unjab.

. CENTRAI PrROVINCES.—In the exte:SlVehl:E:m;
known as the Central l’rovix}ces, and trro}:lii S ks
considerable portion of which m-emmtc:xrlz)zl product,
prevail, gold-bearing rocks and .theilr g'o;tributed; but -
auriferous sands, are probably wide ybllished and at
on this subject little has been p\lto a ’Paper by
present 1 am only able to refer notes which
Colonel Quscley,® and to my own\vhere I made
apply to the district of sambalpurétion with those
inquiries regarding gold In conn]? in reference to
which I instituted in the same locality

i - published,$
dl?lr‘l;:;n?:l.lowing remarks I have qlrsﬁd}n?;lcll)il%sed, ;s
but I reproduce them here On!y sl ;s);nt known on
they serve to epitomize all that is at pr

i )
thi‘:)l;gjeicr:' all probability occurs pretty generatly

o balpur
throughout those portions of the dfsmg:, (i)';rS:;n I hfve
in which metamorphic rocks prevall]’ bservation, the
been able to gather from persona f,’ ds ¢f the Ma-
washers confine themselves to the t;c are said to
hanadi and Ebe; but indt}::n;;l?: the );mall jungle-
leave the larger rivers an

X . f gold-
atr;:n:;e Ebe, below Tahood, I sa;ha; Pal"z c: \gherc
washers encamped on the sand. P

i 1, 1839, vol. viil.
iatic Society of Bengal, vl x.
; ::.;{?cf;‘:.A:;n tt‘l‘l:e Geological Survey of India,
P. 190; and ** Jungle Life in India,” P 529.
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they were actually washing were within the area
occupied by rocks of Talchir (Permio-triassic) age ;
but whether the gold was proximately derived from
them, or had been brought down by the river, as is
possible, from the metamorphic rocks a short distance
higher up, I am unable to say,

There is, of course, no 2rimd facie improbability in
the Talchir rocks containing gold. On the contrary,
the boulder-bed, including as it does such a large
proportion of materials directly derived from the
metamorphic rocks, might naturally be expected to
contain gold. In this connection it may be men.
tioned that in Australia, a conglomerate bed of car.
boniferous age has been found to be auriferous,® and
the same has been recorded in Nova Scotia.t

As to the methods employed by, and the earnings
of, the gold-washers, the remarks about to be made
on the gold of Singbhum apply equally to Sambgl
and need not be anticipated here,

It may be added that to the north-west of Sam-
balpur there are a number of parallel quartzite ridges
which, in places, have much the appearance of veins ;

they are, 1 think, worthy the attention of the pro-
spector for gold.

Fine quartz reefs also
district,

Orissa.—In the proviace of O
to occur in the sands of
Pal Lahara, where it is ‘sa
siderable extent.}

pur,

occur in many parts of the

rissa gold is reported
the river Brahmani, in the
d to be worked to a con-

* Vide * Geol. Mag.,” 1897, p. 286,
+ “Jour. Geol. Soc.," vol. xxxvi. p. 313.
+ “Mem. Geol, Survey of India,” vol. i, p. 88,
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. H jvers 1n
Similarly, it is believed to exist mrvagf;;i "2"3
the native States of Dhenkenal .-.md h e}‘: r’netamoﬂ)hi‘:
The above rivers drain areas in whlcb t the already-
rocks are alone believed to l’rcvm!’ l:he {ollowing
quoted memoir, however, C-Onml:;ection with the
passage, which may be read 1n coce of some of the
Passage above as to the occurren
i ] g
goldin Sambal washed in the Tikaria river, am}
ce. obtained from the sands o

: ince the
interesting, since
ther i 1 which the

Gold is occasionally :
Was also, a few years since,
the Ouli. The latter case is r:% O v thrOug
localities are in a sandstone country

Ouli mnainly flows.

SOUTH-WESTERN BENGAL,or THE C}:s e ik
Province—1In giving an account ofb t  yeclf, which
it well to quote in full a Papert by e istricts of
records the results of my researches in
Singhbhum and Manbhum.

I do 80 because I believe t
the attention from prosgccu;go
‘ . the ncighbotl jally struck
cfe\is:; :::vn oIfnSinghbhu;x, I have beencissl.)ec?hz carthy
with the auriferous aspect of the ;gsts - mamerous
slates and shales with magnesian ¢ lh ,rocks which,
small quartz reefs, are precisely the ol gold
judging from all experience, ought to y .
old in the districts of the sou

: tes
ing tributary Sta
¢ only in the sands

uria NAGPUR

this area has not rec'eivefi
companies which 1t
d of Chaibassa, the

The existence of g .
frontier of Bengal and in the n:lsh?:;
has long been known. It is foun

" 1825, vol. xv.
® Sterling, * Asiatic Researches of Bengal, ]
p. 163. i
* “Records Geol. Survey of India,” vol. i. 1369
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of many rivers and streams, but in some instances it has

been mined for in the alluvial and other superficial
deposits, °

Colonet Haughton,
the Geological Struct
Singhbhdm Division,
washing,
mining h

in his interesting memorandum “On
ure and Mineral Resources of the
"® has given an account of the gold
and enumerated several localities where gold
ad been, or was at the time of his visits, carried
on.  Healso quotes from a letter from Mr. Robinson, in
which that gentleman states the results of his attempts to
establish gold-mining wnder European superintendence.
At Rabkobe, in Udipur, where operations were commenced
and showed some prospects of being fairly remuncrative,
the climate proved so © hot and unhealthy ” that it was
found fhat: no European could live there, and the works
were given up,

Colonel Haughton says that  the metal was found
some years ago in considerable lumps in the Sona
Nuddee of Sonapet, in Tamar, on the the northern ex-
tremity of Singhbhim, and much is still found there” |
have invariably found that the washers have traditions of
nuggets having been found at intervals, A nugget from
the native State of Jushpur is now in the Geological
Museum. Its exact weight was, after cleaning, 1996
grains, the per cent. composition being —

sc'fld e o 9464,
uver LU 31 3
99'79.

The cases of gold having been found i sity are un-
doubtedly rare. Colonel Haughton speaks of its o
n situ “ a little north of Assuntulea in Khurs
farther on he states, ““ I have not heard of any instance in

- which the metal has been found attached to a stone,” so

ccurring
owa,” but

* ! Jour, Asiatic Soc. Bengal,” vol, xxiii. p. 103, 1854, |
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that the former statement must only mcan tg lrplplsyt;:::
it is mined for in superficial dcposits. X:;C cz:pef ores
States® that traccs of gold were found in th ally employed
of Singhbhiim. A Mr. Emerson was spect ysti ate the
by the Singhbhim Copper Company to mV§d ?o have
gold resources of the country. He 1is s;:,und traces
crushed a quantity of quartz and to h: ve-Ot appear to
of gold in it; but his operations y nra e him to
have been sufficiently successful to cncqousmgall nugget
cntinue, In Chﬂbnssa't['xwa?t ?:;V:ai:i to have been
of gold in a quartz matrix. 1 Zalkapur, in
Obtfincd in tl?c Kappargadi Ghat, near Ralkapur
Dhalbhém., aper to
It is u::)t within the scope of the l::tﬁ(‘itedp g: the
write a complete résumé of all that is nt of what has
subject, but rather to give an accou ation in those
actually come under my own observ been examined
portions of the districts which have ‘
eologically.
y Duging t¥1e season of 1866-67, I .fan;
to connect the occurrence of gold int
existence of certain sub-mctamorphic which were ther
and mica schists, slates and quartzites) Being anxious
for the first time met with in .Manbhum'as circumstances
to put this connection to as rigid 2 :St if possible, the
would admit of, and wishing to de ne;minly exists and
exact boundaries within which gold ceh ome difficulty
may be reasonably looked for, I wit ‘{s to accompany
Persuaded two gold-washers (man and wife) rtion of the
me during my examination of the 39u!hcrn_d;:°me for up-
district of Manbhim, They remained ‘t",,,ch places as
wards of three months, washing daily 3
w inted out. . the exist-
e&zoof the most interesting results l,;eltlh ::s the sub-
ence of gold in the metamorphic 83

Bemer istrict Singhbhum in

kungen den District Sing

B:“;ilnm }Werln'/‘;fr maturforschenden Gesdllschaf?,
en :

Zarich, 5t yesr, Pust 4, 1880

¢ streams with %he
rocks (magnesian

jed that I was able -

-
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metamorphic rocks has been satisfactorily proved. This,
from various reasons, 1 was not prepared to expect.
Colonel Haughton, who speaks of the granitic gneirsosc
rocks as fgmeous, states that gold is never found in the
streams traversing them, Again, the natives, so far as
my experience goes, do not wash the sands, &c., lying on
these gneissose rocks, although they do not connect
the existence of gold in the sands with the vicinity of any
particular rock.

In Manbhim, the cxperience of generations of washers
has enabled them to define the boundaries within which
washing is remunerative ; and this boundary, it is inte-
resting to observe, corresponds on the north cxactly with
that of the sub-metamorphic rocks,* This coincidence 1
ascertained in the following manner. On my arrival at
Dulmi (which is situated on the faulted boundary of these
two groups of rocks) when marching northwards from the
lower part of Patkum, the gold-washer asked to be
allowed to return to his own country (Dhalbhtm), stating

*that none of his race cver went north of Dulmi, |
induced him, however, to stop, and while we remained
north of the fault the washings were carried on in the
granitic gneiss area with comparatively poor, but not
exactly barren, results,. On the day 1 crossed the fault
south of Sindaree, when returning southwards, the gold-
washer said that we should after that find gold more
regularly and in greater quantitics than we had done
since we camé north at Dulmi,

During the whole time, a record was kept of the daily
results and of the nature of the rocks in which the wash-
ings were made. The following abstract will suffice for
comparison of the productiveness of the two forma-
tions ;~—

* A line drawn across the southem part of Minbhém from
Simlapal on the east through Bumabazar to a little north of

Echagurh on the west, roughly indicates the position of the line
of boundary between the two formations, »

.
L]
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SUB-METAMORPHIC OR LOWER TRANSITION SERIES.

b — Jan. | Feb. |March April. Total,
Number of days .
on which wash- 8 3 66

ings were made | 31 )9 2 a2 gm13'6percent.
Unsuccessful days| 2 3 6 | 245 (3238
Gold in grains .| 17°68 | 465 | 7

i . .3 (Dailyaveragefor
D‘;:{i;:"_‘gf "" 57| (164 4 3 whole period
- L-zzs-'w grs.

METAMORPHIC OR CRVSTALLINE SERIES.

e
T T Jan. | Feb. |March Apel | Totsl
Numb;{ }(:f da
on which wash- _
ings were made | — |20 . [13 - 32-66percent.
Unsuccessfuldays| — |13 9

Toml gold in gl | — (548
ogl’tiﬂlzo. « e - 4.78 .zs — D‘“y“en%flfor
Daily average .| — 23 who'lespen
- é-i‘- *16.

ful
by the number of success
days first, we may say, that fo:h gold-prod\;:xp:;‘gi; tzse

‘ i e metam

sub-metamprphic rocks are _tf e e cing
A Lol R
by daily average, the proportions 9; 16=q P
3: 1. We may therefore conclude that t

imes as
morphics are between two-and- -half h?:sd :(!:r::a :u:’ v
productive of gold .as the metamarphics,

Comparing the results

‘gold-washers only find a subsistence from washing in

sub.metamorphic area, it is obvious that it would not pay

them to work in the wetam&;r;;hxcs.

.
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The greatest amount found on on
system o:’ ?vo:kicnamount of gold to be found by a regalar
set at favourabl 8 where the washers would of course be
considerable S rots, and.wOul([ not have to spend a
of the men II::::}‘)(I): 0& their tiﬁ.‘c daily, as was the case
. ‘cillcthied the scene ofytthc,ix"nla?:\:(rl: § marches before they

s concej .
gold bci,?;1 ?:Lv:gliit:at the fact of the greater quantity of
metamorphic area the superficial deposits within the sub-
configuration or elmrlg}}t be attributable to somethingin the
greater accumyl evation of the ground conducive to the
not, however. diiuon of gold within that arca. I could
south is gradual thoe .o Ping of this kind; the fall to
of the gold which i:oughom both formations. The origin
is, 1 believe, twofold:mnua",y found in the rivers at present
the rocks, and the rc’ a portion being directly derived from
ment of detritys ‘;:E‘““d?f resulting from the reassort-
_ action. In both for ich is the rcmnant of sub-aerial
sub-aerial action arema“m’, the cvidences of extensive
obvious that Natyr I:Nmerous and prominent, and it is
operations in the va‘lzl o ~bc°" carrying on gold-washing
to scoop them out leya.’"‘cc denudation first commenced
of hills formed of the hargaer < of intervening ranges

Various Papers ! °hhi‘!‘rde.st rocks betwcen them.
the methods of ;:l:l-ials\}:il:;lc;oc?‘y:Joumaludexribc
of India. i actised in diffe
;ame i: Pﬁ::ie lle“::]mments used, though "'“r'et?:"‘y’t;::
shape, &c an: h roughout, have local peculiarities of
At Hi’ra th t € manner of manipulation also vari

! . und, in Sambalpur,* the samc inst e
nanipulation served for the separation of bOthru:?ent and
ind gold. In fact the diamonds were found in h!amf; nds
f the process, the iron sand with specks of ' :mxd'dle
he final residue. In M4nbhiém and Singbhlimgt(l)\d' i
nents used are, perhaps, more simple than those e\::du::

. -
. ** Jour, Asiatic Soc. Bengal,” viii. 1057, 1839
[ ]

ay was 2°2 grains,
uld not be taken as

* tribes who are engaged in t
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any other place. The dish measures 28" by 187, it is
holjpwed somewhat eccentrically to a maximum depth of
about 2} inches. A scraper, formed of a flattened iron
hook set in a handle, serves to collect the auriferous sand
and gravel which accumulates in the angles gf the rocks
in the beds of streams. The dish when filled if placed in
shallow water, and the operator working with his hands
soon separates and throws aside all the coarser gravel
and stones, while the agitation of the water serves to
carry away all the mud and lighter portions. The c'lish is
then balanced on the palm of the left hand and oscillated
to and fro with the right; this serves to throw off the
greater portion of the remaining gravel, and the process
is completed by a circular motion, which is communicated
1o the water in the hollow of the dish, by which even the
smallest particles of forcign matter ar¢ separated, gnd the
final result is a residue of black iron-sand in which the
specks of gold are readily apparent.

The gold-washers belong to the lowest and poorest

races in the country. * Throughout Chutia-Nagpur the
his occupation may be

classified as follows :—
1st.—The Dohras, or Dokras, of Manbhém, who are

allied to the Kumars, and profess to be Hindus. Among

them both sexes wash for gold-
and.—The Ghasis of Singhbhdm, among whom the

men only wash for gold. The Ghasis are also mus'tcians,
and only certain families, or sub-tribes, engage 1n the
former occupation.

ard.—In the hilly country, west of Singhbhdm, among
certain of the Kol or Munda tribes, the women wash for
gold during the rains; but the men regard the occupation

as unworthy work for their sex. .
The methods employed by these different tribes appear

to be identical in all essentials, and |in!ila.tr to the process
just described. Each occupies 2 distinct , tract, af\d
poaching on each others favourite streams is pot 1o

dulged in to any gréat extent.
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Their numbers were greatly reduced by the famine of
1866 ; without exception they are all in the power of the
moncy-lenders, for whom they work at a low rate, and are
never able to free themselves of the claims which the
latter make on account of advances,

The daily earnings of the gold-washers are small, but
might, no doubt, be increased, if it were not that they are
always satisfied when cnough gold ha$ been found for
procuring the day’s subsistence.

Colonel Haughton says:—
reckon on earning three or fo
assured that a vigorous man often gets as much as
twelve annas, which, as the ordinary rate of field labour
is about one pice, must be considered a very large sum.”®
Mr. Robinson found, in a trial which he made at Riobbk,
in Oodipur, that men to whom he paid one anna could
produce for him from three to four annas worth of gold.
Colonel Dalton states that the washers themselves regard
it as a very poor trade, simply yiclding they say, pét bur
(bellyful), Dr. Stoehr, in his Paper on Singhbhdm, states
that he found the average daily earning to be about 25
centimes (rather more than an anna and a half). The
men [ met with stated that they could carn about an anna
a day, and occasionally threc or four annas,

The simplest idea of the process of hydraulic mining
which seems 5o nearly to approach to perfection in Cali-
fornia, is not altogether unknown to the natives. Mr.
Robinson says:t—* Another Plan, and a very remarkable
one, in which the people collect the gold, is by drawing
up small watercourses before the rains, so as to make
Places for a deposit of soil carried down by the water; this
soil is cleared out several times and in it is found a
large deposit of gold.”

In the shallow diggings the hydraulic system would
not, of course, be applicable ; but even in them an in-

“The Ghasis can always
ur pice per day,and 1 am

® “ Jour. Asiatic Soc. Bengal,” vol, xxiii. 1854, p. 109.
+ Ibid., p. 108,
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lanting
creased yield would undoubtedly result from supp

the pati\ye's dish by the Californian pan, rocker, long-tom,
and sluice,

NORTH-WEST PROVINCES, INCLUDING THE
HIMALAYAS AND PUNJAB,

In the North-West Himalayas the olclzcurrol::.x::t:et ::
gold has been alluded ta by many tni;alx"e ;;sr;s ut the
following notices, from thfe official pu hlcamost Rl
Geological Survey of India, coqtaxfn the
fant e 0 connCCt::?ng:hc:;:gho;:'early in the beds

Id-washin ' s
of'lt‘::r cHairr:nSl::yan rivers, and most ext‘ens;:clg'nex;eoxl kl:l
streams which only drain the' sul?-H:n:e sytreams -
The fact is rather interesting; §mce 1.n.t .e

old must have a doubly dcrgvatfve origin. o sises in
g Sona River, Gurhwal D:.r{n.d.—-'l‘h:s l;trenga e
the lower range of hills, and joins the l?ja thgeu Tt the
Palt{ Dhin, Its sands yield .gold,. an e aahing
Ramgunga below the junction is aum‘.eroufs.u Tl e
is not very profitable, scarcely averaging 1o
to each workman.

Again :—

gI‘he sands of the Ganges, running t!mr.ougl}m':h:l;:
Chandi, contain gold, but the profit a'nsx:;g’
washing is not grgater than in the Sona river.

Mjaé S 3

Gold is washed for in the Indus, at Kda:):egr, e::imof
times also in the Bunhar river_bed at r:lhes;all o
the range (Salt Range), and in seve T T
along its northern flanks, #ke preseh urce of v
Drecious metal being the tertiary sandston

{ Indis,” vol. fii. p. 179.
hd icott, ** Mem. Geol. Survey of B
t ﬂc:g:: E Records of the Geological Survey of India,

vol. ii. pp. 88, 90. .



v ‘coLp.

and apparently among the lower beds of the Lower Siwalik
group. The process is not continuous,
on after heavy falls of rain in the sm
the Indus when floods permit.
hardly be closely ascertained, for as the industry is taxed
itis the interest of the operators to conceal their gains.
According to the best informati

fluctuate from three to four annas’ worth a day per man,
this being generally thought r.

ather above the measure of
success,®

The gold washing in the Salt Range is described in
some detail by Dr,

Fleming in his Report.+
Dr. Jameson also alludes 1o the gold which is found
there,} .

being only carried
aller streams, and in
The amount realized can

ULTRA-PENINSULAR AREas,

The principal gold-producing countries beyond,

but adjoining the limits of, Peninsular India, are on
the east :—

1. Assam,
2. Burmah,
And on the west and north —

3. Afhanistan,
4 Thibet,

AssaM, —In  Assam Capt. Dalton and Col.
Hannay camied op researches, in reference to the
occurrence of gold, which were made public through
the medium of the « Journal of the Asiatic Society of
Bengal."§ Subsequently the same gentlemen were
" requested by Government, in the year 18553, to unde.r-

ake a farther examination of the auriferony deposits

* Wynne, “ Mem. Geol, Survey of India,” vol, xiv, p. 303.

t ¢ Jour, Asiatic Society Bengal,” 1853, p. 230.
+ 28id., vol. xi, p, 1,

8 Vol. vii, p, 625, and vol, xaii, p. §11.
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i i funds
of .Upper Assam, and were supplied with ample

i t their investigations. dham
f°'};‘:)f;¥:;8a%l;tmct of their reports, by Dr. T. O X

i f India,
late Superintendent of the Geological Survey 0

. I quote the following :*—

GOId was Obtlllled n the Blah"lapuua at Ia‘gh‘t,

. . Noa.Dehing,
: in several tributanes, he
e o Hookong. . *The spots e e iver
rlm)altl::f ,axlnthose salient angles o;yrg’ctlfe stream from
i osits, cut aw ] having
nere thei?:h::::c,d;i part’ially redepos:teg, after
;}:‘%:‘?:oo:e the sifting a; t}on oi}t\};eci;z:lli;\e rocks in th;
i i rom ! ntrate
The gold ¢ is derive sufficiently conce -
. ly becomes ; atter this
first instance, but on ¥ TR the alluvium, .
i king n . < i the river
to render it worth wor \ed washings in r
. de;gonc repea hed and re
::xl:r:lxl::n b:!u;:ei:: successfully cut away, Wasith
y

»
. . hanges its course.  yielded
de%?,s"gj'::ntghiix: rfrco:\ gxe hills to the north, “ y1
e Di ’

<o tunction with the
ity, from its junction 0 " o
; iderable quantity, that strean
%oﬁ:nczrr: tz about half-way bet:eengrains of gold =
y ill ¢ § tons of gravel yielded 90 nsidered by the
“’;}h'l " 5 ton. *This stream is cO .
194 grs. per : in Assam.” a
natives to be 2‘;:"3::{ 'i‘;x these invesug:t:o::dw;‘;ch
r
Ca};:":m?fr? acradlc: worked by fc:lur_l n;iel’d per man;
found to give the largest m{ one washer and
:‘; o;ingpho washing dish worked by
nd a

: t, pure gold .
No. 1. Gold from Brahmaputra yielded 88-281 per c::n ;P
o 1. i '
No.2. Noa Dehing o: 9093.’88034 ” "
I: l|°"¢ « ? . "
H‘ookong ” 86 538 ”

en from a
BurMan,—The following facts are tak |

is,”" vol. i. p. 99.
* 4 \Mem, Geol. Survey of Indis,
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Paper, by Dr. Oldham, entitled “ Notes on Specimens
’

of Gold and Gold Dust procured near Shue Gween, in
the province of Martaban, Burma,

Gold-bearing sands and nuggets were forwarded fro;:;
Shue Gween to Dr. Oldham, who obtained fu.)m tlk
former, amounting to aboy; the fifth of a cubic foot in b;l :
75 of a grain of gold by washing and -20 by the aid o

mercury=-gs. The sand consisted of particles of meta-
morphic rocks, Th

€ gold on assay proved to consist of
gold and 8 per cent, of silver.

under the Burmese Government there
Wwasa Farmer-G

eneral who paid 5 certain sum to tl:z
royal treasury anq sub-let the privilege of washing

numbers of persons,
Mr. Theobald,

of the Geological Survey, writes as
follows regarding

gold in the Irrawad; $—

Gold occurs in the beg of the Irrawadi, but in such fine
dust and so Sparingly that few e

ngage in the task of wash-
ing for it, | am told that it ig occasionally wa‘shcd befo;:
Prome, byt the only spot where 1 have witnessed t

little gold is obtained. The goid is found
in a coarse gravel b,
sides after the rains, .
This coarse Bravel is dug out and laid on a sort ©

hurdle, which permits the fine sand to pass through, the:
Coarse pebbles ang boulders bej j

* “Mem, Geological Survey of India,”

vol. i. p. 94.
t Zdem, yol, x. P- 343

[,
. i h Of Ci!‘cular
' mmon wooden hal\d d\s y
Wasth in the co

algamation.
1d it contains collected by amag:
form, and the go

regt ;
the labour g

: mall, and as a day
is pursuit are s three ann 4
et of ‘el:;?nx; more than two (::‘iserable remunera
the men not n ded as a

. nas,
¢ regar ly is eight an
profit, which “‘“?ﬁxﬁiw hire f°‘.a'c3?eyshippinz season.
tion, where the OrcirE' ports during T8 ® - esources
or twice that at the o the © Meta.lhfew:l

Paper, 0 says:'— :
In .a{loﬂ;;’.lll‘rma}l:,”’ Mr. Theobald nZe, gold occurs in
of British  1e economic ;mport:de worked withinr
Though of slig ah, but is very ]:he higher and mo’i
BB ey, which | attribute able for agriculurslox
British territory, w_o“ there obtainal therefore pursue f
certain rem““eraté old working 15 eptional means 0
other l:;.bouril a:asogns, or as ag egx:inp
inlv in bad s again. ere
{namly lrtla.ke:n up merely now a7 of the, places wh of
industry .  his en“me,-auon_ . tl;e kingd°f“ C
Tavernier,} “;d in Asia, mennonHe says, ‘it is
gold is ?P:%‘:uc,,,odern Tippmfh()fhina » be
i . to
npra ¢ Imost as bad as that old of Burmah are
coarse, alm nces 10 the g.o o of that country. he
e s works descrip old mine a litle t0 ¢
found in various There isagold m to be in quartz
Arcmmﬂé\:};ar city. It aPP“’:ated, gunpOWde:
O superfically o metimes chiselled ot
veins, which are The gold is Somiaken out unless 1t
being empmed'. the stone is not into the city for
in pure gm:n}llles ’ old. It is taken the Government é
o vm"I)'lfegmine belonged to twelve years, a0
treatment. Ked apyhow for son}er Rs. 5,000 8 Ycarci
had been wor ed to a contractor i ing the mine, an
in 1872 was lea’wns spent on Wor
As much more

10,000.
. eed Rs. 19,

ly out-turn was said 0 :fx;:ndil,” vol. vi. p. 95-
the yearly out-
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THiBeT —1I include Thibet in this account as t?\ere
is every reason to believe that for many centuries a
regular supply of gold has entered India from thence,
and continues to do so to the present day. In a
Paper by Mr. A. Lawder, on the “ Mineral Statist‘lcs
of the Xumaon District,”® we find the following
passage :—

Gold is found

in many of the rivers of Thibet, at
Silungsakka, &c. ;

it is sold at the same fairs as the salt
and borax, either in nuggets or grains. About 10to 12,000
rupees’ worth is brought down annually, some of which is
disposed of in the kil districts (Kumaon and Gurhwal),
probably about one-third, and the remainder most likely
finds jts Wway to Delhi, Agra, &c. 1t is sometimes found
to contain copper,

Taverniert mentions the occurr.
Thibet, though he was n
being Worked in his tim
says i—

ence of gold in
Ot aware apparently of jts
e in Southern India, He

Toward Thibet, which is the

ancient Caucasus, in
the territories of 3 Raja beyond the

kingdom of Cachemir,
ountains close o

ne by another, one® of
which produces gold, the other Sranals (garnets), and the
third lapis lazulj,

Of the very highest interest are the accounts of the
Thibetan gold mines which are given by the Pundits
attached to the Indian Sy
exploring countries north of the Himalayas..” Un-
wittingly these admirable native servants of the
Government of India have furnished facts which have
enabled Sir Henry Rawlinson, and independently

* “Records of the Geological Survey of India,”

vol. ii. p. 9o,
t “Travels.”

tvey for the purpose of .

12
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istory at the
Professor Frederic Schiern, Professlor ff::ls; r;ystel’y
University of Copenhagen, to clea rians and philo-
whith has been a puzzle to the hlst?ls of 2,000 years.
sophers of many countries for -up“',arPaper; by Anna
A translation of Professor Schiern’s he ¢ fndian Anti-
M. H. Childers, will be found in t mple of learned
:lu'ary..”’r It is a most remarkable examp

: ive in abstract. It
research, and one very difficult to give
?

. .n Ants'"
is entitled * The Tradition of the Gold-digging

i hich Sir
But perhaps before giving the conclusions W,

; e arrived
Henry Rawlinson and Professor Sgh‘::e;: ?ji:,cribe e
at, it will be best in this place to br

Pundits’ observations :—

it who had been
During the expedition of 1867 the Pul;?tx:,:: gold field in
at Lassa fell in at Thok Jarlung, an ;,m:, large encampment
the province of Nari Khossam, with 2 1ag% ®UR Ry
provinc iners, and took the opp mines. In the
f)ff Thlb:'ta: r:l‘;.tive to the working Otdt'}:e assed on as far
third expedition, in 1863, another Pun of Chinese Thibet,
as R“d?l)( at thé north-west extlerlxtyhis way back from
on the frontier of Ladak, and { Thok Nianmo, Thok
Rudok visited the gold fields oThe map which accom;
Sarlung,f and Thok Jarlung. 1o e of the journeys O
ies M jor Montgomery’s narrativ 1d .fields of Thok
S?:Ief.:lun ;Jt s gives in addition the gold.

. ” for
. b, der Wissensch.
® “Verhand, Kgl Danischen Gesellsc and Freach.

1870, Printed separately in Danish, G - ief gold field
! g’-:%szlzzs- had at one time been “t::e;:e‘; l%:ndoned

oth ((i)' trict l‘l:)gut had in a great me‘:d field. The' Pundit
tﬁ: m’ of the Thok Jarlung go

pasedd a grea excaration some 3 om which the gold bs

in width, un:d. two’:;ll”;n. mgst::' Bengal, vol. xxxix. pt- 2,

been extracted.”——Powr. Asiatic .

P 53. 1870,
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Munnak, Thok Ragyok, Thok Ragung, and Thok Dalung.
« « . . The miners’ camp at Thok Jarlung, according to
the measurements of the Pundits, is 16,300 feet abové the
sea level,

The cold is intense, and the miners in winter are -

thickly clad with furs,

The miners do not merely remain under ground when
at work, but their small black tents, which are made of a
felt-like material manufactured from the hair of the Yak,
are set in a series of pits, with steps leading down
to them . . . . seven or eight feet below the surface of
the ground. . . . . Spite of the cold the diggers

. prefer- working in winter; and the number of their
tents, which in summer amounts to 300, rises to nearly
600 in winter. They prefer the winter as the frozen soil
then stands well, and is not likely to trouble them much
by falling in,

They are occasionally attacked by bands of robbers
who carry off their gold.

Sir Henry Rawlinson’s remarks on these reports of
the Pundits’ researches and travels are as follows e

Now, then, for the first time, we have an explanation of
the circumstances under which sp large a quantity of gold
is, as is well known to be the case, exported to the west
from Khoten, and finds its way into India from Thibet ;
and it is probable that the search for gold in this region
has been going on from a very remote antiquity, since no
one can read the cx-Pundit’s gccount of the Thibetan
miners “ living in tents some seven or eight feet below the
surface of the ground, and collecting the excavated earth
in heaps previous to washing the gold out of the soil,”
without being reminded of the description which Hero-
dotus gives of the “ants in the land of the Indians border-

- * Pall Mall Gazette, March 16, 1869, quoted in *Indian
Antiquary,” vol. iv. p. 225.
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which made their dwell-
and heaps as they
being full of

ing on Kaspatyrus (or Kashhmir): oS
ings tnderground and threw u
bugrr@wed, tghc sand which they threw up
old.” e
) Professor Schiern points out t.hat the trad;;?:l::i
mentioned in writings of the Mlddle Ages’the Turks.
by Arabian authors. It survived amogg the whole
Strabo and Albertus Magnus trea;:: the animals
story as a fiction. Xivrey supposedt; sacra fames.
had become extinct owing to the au“ rs in mounds
Major Rennell supposed that the dv;'st’: ®heervations
were Zermifes or white ants. H“_mbo ts to carry about
in Mexico on the habit of certain al: d by those who '
shining particles of hyalith was quOﬁ ants. Other
believed that the animals were rea:anmots. jackals,
authorities suggested that they were d that horns of
foxes, or hyznas, Pliny having state he temple of
the Indian ant were preserved ;n ; " maintained
Hercules at Erythre, Samuel Wabl, ;e difficulty by
the hyzna theory, proved equal tg ve been a Jusus
suggesting that the horns might h&
nature. . . that the
Professor Schiern most mgemouslykf“ gu :; anirnals
homs had been taken from the ilxl:er I am in--
which formed the garments of the ™ la:ta common
formed by my colleague, Mr- Lyquka:l;k and Kash-
form of pickaxe in use by miners 1“0 K g vith
mir consists of the horn of the W"l hsrn ::’ was
iron and set in a handle. The am;e;:
therefore mre probabgy og\e o}f)ct)ints out that ancient
hiern further . Ao io winter, and
wrilt:::ess:; rthif the ants worked chiefly l;u‘;’;:;litte;.’bove
connects this with the statement of the Pun

quoted.
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In conclusion he writes :—

For us the story partakes no longer of the marvellous.
The gold-digging ants were originally neither realgnts,
as the ancients supposed, nor, as the many eminent men
of learning have Supposed, larger animals mistaken for
ants on account of their subterranean habits, but men of
flesh and blood, ang these men Thibetan miners, whose
mode of life and dress were in the remotest antiquity
exactly what they are at the present day. '

I append an extract from g;; Henry Rawlinson's

translation of the Passage in Herodotus, as it may be
of interest to some readers:—

Besides these there are Indians of another tribe, who
border on the city of Kaspatyrus and the country of
Paktyika : these people dwell northwarq of all the rest of
the Indians, and follow nearly the same mode of life as the
Bactrians. They are more warlike than
tribes, and trom them the men are
procure the gold, for it is in this p
sandy desert lies. Here in this d

esert there live, amid
the sand, great ants, in sjze somewhat less,than dogs, but
bigger than-foxes. The Persian king has a number of

them, which have been caught by the hunters jn the land
Wwhereof we are speaking, These ants make their dwell-
ings underground, and, like- the Greek ants, which they
very much resemble in- shape, throw up sandheaps as
they burrow. Now, the sand which they throw up is full
of gold. The Indians, when they go into the desert to
collect this sand, take three camels and harness them
together, 4 female in the middle, ang a male on ejther
side in a leading-rein, The rider Sits on the female, and
they are particular to choose for this purpose one that
has just dropped her young ; for their female camels can
Tun as fast as horses, while they bear burdens very much
better. . ... When, then, the Indjans reach the place
where the gold is, they fill their bags with the sand and
ride away at their best speed ; the ants, however, scent-
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. ; it.
ing them, as the Persians 52, rush folrth l&;:u::\;re
Now,these animals are so swit, they declare, not, there-
is udthing in the world like them ; if ,t‘wel;;e a;lts are
fore, that the Indians get a start while 14 eseape.
Mmustering, not a single gold-gathefe; cou“mt e
During the flighs the male camels, whic Z:: first one
as the females, grow tired, and begin to il tg the yaung
and then the other, but the females fecqucway or flag.
Wwhich they have left behind, and never g‘lani!ex' in which
Such, hccording to the Persians, is thhe m old + some is
the Indians get the greater part of t °“s§ 1y’ is more
dug out of the earth, but of this the supp

scanty,
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——

IDENTITY OF THE GREAT MOGUL DIAMOND WITH
THE KOH-I-NUR.

IT will be well to begin by quoting verbatim, and then
analysing what Tavernier has written regarding the Great
Mpgul diamond. Having gone to take leave of the Great
Mogul (Aurungzeb) on the 1st of November, 1663, he was
invited to return on the following morning to see the Em.
peror’s jewels. He says * “The first object which Akel
Kban (the custodian of the jewels) put in my hands was
the great diamond, which is a rose, round, very convex (?)
(kaute) on one side; at the edge of one sidesthere is a
small notch (cran) with a flaw in it. The water is per-
fection, and it weigh 319} ratis, which are equal to 280
of our carats, the rati being 7 of a carat, When Mir-
gimola, who betrayed the King of Golconda, his master,
made a gift of this stone to Sha Jehan, from whom it is
descended, it was uncut, and weighed 900 ratis, which
are equal to 787 carats and a half, and it had many flaws.
If this stone had been in Europe it would have been
differently treated, for some good pieces would have been
taken from it, and the stone left much larger ; as it is, it
has been almost polished away. It was S7enr Hortensio
Borgio, 2 Venetian, who cut it, for which he was badly
paid. They reproached him with having spoilt the stone,
which ought to have remained heavier, and instead of

* “Travels,” vol. il livre ii, p. 249. Paris: Ed. 1677. ®
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Paying him the Emperor made him pay a fine of 10,000*
@iz mille), and would have taken still more if he had
Possessed it. If Hortensio had known his work better,
he might have taken some good pieces off without doing
Injury to the king, and without having expended so much
trouble in polishing it; but he was not a very accomplished
iamond cutter,” .

_Inthe chapter on his visit to the mines at Gani-Colour—
2 e, Kollur,t he says that the Great Mogul diamond was
found there. 1If this be true, and also that these mines
ere only discovered about 100 years before his vi..«nt in
1655, then this diamond cannot have the great antiquity
Claimed for it by some of those who consider it to be
identical with the Koh-i-nur.

Tavernier's third mention of it, accompanied by a
figure (reproduced in the * Encyclopadia Britannica”), is
as follows :— .

““This diamond belongs to the Great Mogul, who did
me the honour to show it to me with all his other jewels.
One sees the form which it received on being cut. _On
my being permitted to weigh it, I have found.its wexg.ht
to be 3194 ratis, which are 279 of our carats. In its
rough state it weighed, as,I have said, go7 ratis, .whxch
are 7934 carats, The stone has the same form as if one

cutan egg in two.”

He gives us, therefore, two different accounts jof its
weight in the rough: goo ratis, or 787 carats, -:md 907
ratis, or 7934y carats. It is ohvious that there is a mis-

take, as the two do not agree in any respect, even the equi-

i= should
valent.values, calculated at I rati=§ of a carat,

be 7874 and 793¢. This is one of sev?ral stt:angeTz:d
unaccountable defects in Tavernier's arithmetic. y
can scarcely be due to misprints. . .

is item i ilers, who seem

* Even this item is variously stated by comp ;
to have made much of the confusion that exists about the weights,
&c., of this historical gem.
¢ + Lov, cst. p. 305

-
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Different weights and neasures appear to have been
used in djfferent parts of the country—the Mangelin =
1§ carats, or 7 grains, at Raolconda and Colour ; the
rati ={ of a carat, or 34 grains, at Soumelpur,

If we could with appropriate accuracy fix the value of
the rati, or rust;, mentioned by Tavernier, we might suc-

ceed, perhaps, in instituting a fair comparison between
the Great Mogul and other diamonds. 1t seems to be
difficult {0 believe that it weighed 33 grains, as he states.

In Nagpur, in the year 1827, according to Mr. Jenkins, the
rati weighed only 2014 grains, But it is necessary to bear
in mind that the French, grainis only equal to about 77 ofa
troy grain ; therefore, since the Tati contained 3§ of these,

its value would have been 2'69s, or say 2'7 grains troy-
This fact seems to haye been overlooked by some who
have endeavoured to reduce the weights given by Taver-

nier, Non-experts, too, appear to have forgom,‘that the

diamond grain is not identical with any other grain ;
though an English carat contains four

of these grains it
only consists of 3’174 troy grains;* so calculated; the

weight.of the Great Mogul would be ‘""35,1’7‘4" = 27184
English carats, If in this calculation we @buld fee}
Jjustified in placing the value .of Tavernier's rati at 184
grains troy instead of 2+ grains, the exact weight of the
Koh-i-nur would be obtained, Another system of calcu-
lation is used by the writer of in th

bitioxnCatalogue of 1851, in whj

Mogul. This is somewhat sho
Koh-i-nur, while the other is too large. If the Koh-i-nur
be identical with the Great Mogul, it may have been
operated upon during its travels, and this may account for
the difference in weight (27198 — 186'06 = 8572 loss),
and in its shape when brought to England from the sketch
given by Tavernier, It is probable, however, that

* Fide “ Encyclopzdia Britannica,” art. Diamond, d

-

ttof the 1864, carats of the -
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Tavernier's sketch was from memory, a;\d was, therefore,
more regular in outline than the original. .

o he ﬁ::n: iGr:at Mogul was, of course, nbt of natge
origin, but was probably first conferred by Tavernier. a);
the natives it was originally, in all probab'xhty, known a
the Kollar diamond. In reference to this, 1 was lqutlta
accidentally informed by a native jeweller of ga c:)xme
that it has been suggested, if not actually stated, yss ne
native writers, that the title Koh-i-nur ren_llyl owen s
origin to a change in the originally meaning ;s}s name
Kollur; such changes in which, whx_le the spun lb o
or less retained, a mesning 'is vamre.d, are not y'mei
means rare in Oriental languages, wiile they someti :
occur in those of Europe. .

Thus English sumarr[:es in the mouths of natives bec:an::
changed into words of similar sound, which ha.kv: ;rzy "y
ingin Hindustani, orwhatever the languagespo_ :n b o
A striking example is afforded by the name gzdv ok
natives to the geological department. The wor . :tei::n o
being unintelligible and difficult of proquncxh‘m;nu"
been rejected, and is replaced"Vy one of Wcommonly
sound, wf'his is jawkari, and geologists arg sapposed
known as Jauhari Sahibs, or jewellers, 1.tbcn'te¢¢t PP e
that their investigations all have fo: their og)ar cxamples
Covery of precious stoncs. Other 'and simi
might uoted in illustration. .

f‘ rox:e tl?e above I think it will be admm(e;:e ?ta;ﬁm
are good reasons for condludnr!g tlfnt_ thetical vith the
or Kollur diamond of Tavernier, is iden ‘.
Kob-i-nur, - . ve stated

Those who have hitherto heg tll’uu.rtiv:l" :: for Gani,
that it came from ecither ‘Gam P“:’n of Kand,a
it is not a name,bcipxlml:‘iyamcl:"“ jal iy & mioe
B g e o et of Kollur, where a mine
siquated twenty-four miles eas bei ed on a
B K o e imians by Col. Colin Mackeniie

gmap of the Nizam’s dominions by

dated 1798.
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'

I 3
NoTE oN MYTH REGARDING THE METHOD OF .
. al
OBTAINING DiaAMOKDS DESCRIBED 1n THE TRAVELS
OF Marco Poro, SINDBAD, ETC.

As not improbably referring to Beiragurh, the modern
Weiragurh, it may be of interest to add the following from
the account® of the “ Travels of Nicolo Conti” in the early
part of the fifteenth century, 1 cannot agree with the
writer of the Intraduction to the volume containing the
account that Golconda was intended. Nicolo Conti says
that at fifteen days’ journey north of Bizengulia (by which
Vijayanagar, the modern Bijapur is perhaps meant) thepe
is a mountain which Produces diamonds called Albeni.
garas. Now Beiragirh, the modern Weiragurh, is, as the
crow flies, about 324 miles north-eastwards of Bijapur, and
therefore within a possible fifteen days’ journey, 'though
as the gctual distance traversed would be greater, it would
mean very hard travelling, However, Al-beniggmas looks
50 like Beiragurh with the Arabic prefix EV or 47, that 1
a#clined to believe that it was the place intended. He
898 on to say that the mountain being infested with ser-
pents, it is inaccessible, but is commanded by another
mountain somewhat higher. “ Here at a certain period
of the year men bring oxen, which they drive to the top,
and having cut them into pieces, cast the warm and
bleeding fragments upon the summit of the other moun-
tain by means of machines, which they construct for the
purpose. The diamonds stick to thege pieces of flesh.
Then come vultures and eagles flying to the spot, which
seizing the meat for their food fly away with it to places
where they may be safe from the serpents. To these
places the men afterwards come and collect the.diamonds

¢
* “India in the Fifteenth Century,” Hakluyt Soc. p- 29
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@ h have fallen from the flesh.” Nicolo Contl fox?:sm;:
?h: an account of how othe:: less prec1o§.5 : ° Indian.
ohyained, and his description is ghat of or dut‘h:y Sailor™
diamond’mining. « The Travels of Sindba ly refer to
and of Marco Polo, whose accounts apparent yade this
localities in Golconda, on the Kistna, hav; amonds
tradition of throwing pieces of meat where the

; ade-
. may stick $o them familiar to most people ; yet an

. . s not
quate explanation of the origin of thl: lfrel\l::bthiot% ow
appear to have been offered hitherto. I. eli
ing to be a complete andtproc}balllailf 3;1;;{'; the mines at
eyne, in the accoun the
K:la;ah’ (Cuddapah), states that they we;e ?::ri'rgod-
particular protection of Amrmwan:l (thtz1 sa f:; nding on
dess of riches), and the miners objecte lg'n ey, Now
horseback up%o the mines for fear of offen lﬂgn o before
what can be more probable than that the ;:c'aid of this
opening a new mine, in order to 1.nvoke 1qt 210 attle o
sanguinary goddess, made an offering to 06 & "0% "
buffaloes. The opening up of new m'“;sbwav; rious rites
are told by several authorities, precede . y T ot Hindus,
and ceretconies. The miners were pobe v 20 ey
and the custom of offering up cattle ‘;: Sontals, ™
aboriginal tribes, from the Todas to_ the SOWe b gy
el known to require SPCCizl 1:?:5:3?:10;:)’ the sacrifice of
ning of a mine wa hto be
'tc};:tlZf):nd %he throwing of the t:ragmelltts :i;h:rg:e at the
devoured by the fowls of the air, we @ :structure of fable
foundation of fact upon which cttrel:‘ls supe: ¢
ility been erected. v have
e ptors and vellers ey vy 7B
supposed that the throwing_ e p:iecany one with expe-
essential part of the OPC_"at_‘m_’:a;ﬁzzs can erect a tale of
2::2: gxi; :z;gﬂn:t?;:tlral:f of fact, will find no difficulty

of ian myths
* These have been well called a repertory of Arabian my
lnd traditions.

-t
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in conceding that in the above supposition thore 1
sufficient explanation for the origin of the whole stotY- ¢
< It may be added thar this propitiation of et »71*
spirits was, and is, byno means limited to mining opeT
tions connected with diamonds, In the ¥ Journal of the
Asiatic Society of Bengal™® will be found an account of
one of thervichest gold-bearing tracts in Assam, which had
heen deserted by the indigenous gold-washem in conse -
Yuence of the expense connected with the propitiation of
the cvil spirits who guarded the mineral treasures heins
greates than they could afford to pay.

Having mentioned the Assam washings here, | avail
myself of the opportunity of saying that a statement
vecently made,t that they ylelded annually 40,000 ounccs
of gold is, 1 believe, duc to some mistake, The eactiost
record 1 know of mentions x gold revenue enjoyed by the

Kings of Assam which amounted to 40,000 rupees waordl,
not ounces !

* Vol sxil, p. i1,
+ % Jour, Sg
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