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STATEMENT NO. L.
Note.

SALT,

The consumption of mlt increased considerably for India as a whole in 1802.03, and* the,
revised (Rx. 8,648,600} excseded the budget estimate (Rx. 8,544,700) by Rx. 103,000,
The receipts were jpwer than in the preceding years in Madras, Bengal, and Burma, and much
lower in Bombay. The increase in the receipts of the Northera India Salt Department,
however, more than counterbalances the falling off elsewhere, nnd it is probable that Northern
India salt bas, in some tracts, displaced Bombay and imported salt. .

The total quantity of salt produoed in Indis in 1892 is returned at 898,900 tons, walued
at Re. 4,628,675, 360,042 tons of salt were imported into Indin in 1802-93, * Salt of Indisn
manufacture,” Mr. J. E. O'Conor says in the ¢ Review of the Trade of Indin’ 1892-93, * has
been to some extent taking the place of imported salt. This displacement must be attributed
%o the cheapness with which Indian salt can now be placed by ruilways in localities hitherto
more cheaply supplied, notwithstandiog the difference in price, with imported salt.” :

COAL,

The subject of Indian coal has recontly beo'n fully dealt with in the Imperial Institate
* hand-book of commercial products,’ * No 9, 1693, under the following heads 1=
1.—Geology, statistios, fuel consumption on railways, labour, colliery statistics.
IL.—=Collieries.
IIL.==Prospective.
IV.«=Royalties.

L]

IRON,

The iron resonrces and industries of the southern districts of the Madras Presidency were
investigated by Mr. T. H. Holland of the Geological SBurvey of Indis in 1891-92. The
results of his investigations have besn published in Imperisl Institute *hand-book of com-
mercial products,’ No. 8, 1802,

It is proposed to deal, in further reports, with the iron resources and industries of the
remaining districts of the Madras Presidency, as well as of the other important iron besring
localities of Indis and Burms, and to embody therein the results of examinstion in the
laboratory of the ores and manufactured producta collected. -

® The hand-books on Tron (B sanas), sad Coal (18 annas) san be oblained by spplication te the, Beporier on Too-
wimis Prodact’s Indian Mwseus, Caloutia.



STATEMENT No. I.

howmg the productmn of minerals for which approximate statistics are available for the Calendar
years 1890, 1891 and 1892,




STATE,
Showing the production of minerals for whick approzimate .
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JMENT NO. I .
slatistics are evailable for the calendar years 1890, 1891 ond 1893,
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‘ STATEMENT NO. IIL
Showing the distribution, production and working of some of the most imporiant
minerals for which reliable statistics are not availadle.
(Corrocted up to 3184 December 1802) .

_ L—GOLD.
The looalities in which gold is to be found in Iudis are the following :—

(1) Madres.—~Travancors, Madura, Salem, Malabar, Wyoasd, Bellary, Coimbatore,
Nilgiris, and South Canara.

(2) Mysre,

(3) Hydsrabad. .

(4) Bengal.—Orisss, Midnapur, Bankura, aud Champarun districts ; Chutia Nagpur,
Manbbum, Singbhum, Udaipur, and Darjesling.

(6) C;utnl Provincos.~Chhattisgarh, Nagpur, Jabalpur divisiocas and Upper Godavari

istrict.
« {6) Cemtral India.—Ajmere-Merwara district.

{7) Bombay.—Dharwar, Belgaum, and Kaladgi districts, and Kathiswar.

(8) Punjab.—Banunu, Peshawsr, Hazars, Rawalpindi, Jhelam, Kangrs, Umballs, and
Gurgaon distriots.

(9) North-Western Provinesy.—~Bijnor, Naini Tal and Garhwal distriots,

Gold of considerable purity is found throughout nearly the whole of Lower Burma,
especially in the beds of the rivers in Tenasserim. Specimens have been found of quality
equal to average Australian gold. Gold oocurs also in the Mawnasiog township of the
Kawlin subdivision, Katha district, in the Mawoaing, Gyodaung and Mawha circles of Upper
Burma. The field was visited at the beginning of 1893 by Dr. Nestling who reported that

Id in paying quantities was t6 be found over s considerable srea. His report was confirmed

g; two private explorers. Specimens supposed to contain gold which were collssted by Dr.

- Nastling were sent for analysis, some to the Chemical Examiner, Rangoon,eome to ths Di.

rector of the Geological Survey, Calcutta. The Chemical Examiner, Rangoon, reparted that

the samples contain no gold, while the Geological Survey Department reported that of the three

specimens examined, one yieided 8 minute trace of gold, the second 1 dwt. 7 graios, and the
third 4 dwt. 14 grains to the ton. .

Record also exists of gold in Assam.

The production is nowwhere considerable except in Mysore add the Wynaad, where
mining operations have been started under European management. The estimated production
in 1880 is given below, later statistics not being available :—

Quantity, Valus,

of. Ra.
Madras ves e ver *p61 *80,685
Mysore - e e 168,187 ' 998.98,081
North-Western Provipess ... - 78 ) 4 460
Panjab e " “ur 22013
Eabmir oo er 101 4381
*  Hyderabad e - sas b7 218
Burma e 1 v [T 3% lm
Bengal - . " 1 100

The native method of obtaining gold is almost universally the washing of auriferous
sands from tbe beds of rivers. In Upper Burma the natives wash the slluvial gold-bearing
deposit in shallow round troughs known as ¢ins’. These washings are genemlly carried
on in the beds of hill streams. Ths working season is in the rsins when water is plentiful
in them, These ‘ins’ are manipulated by experte on' the surface of the waterby giving
them a gentle siroular rocking motion by which the dross, earth, ke., is separated and washed
off, leaving the heavier particles of gold behind io the form of dast., The outturn of gold
varies according to the locality and luck of the worker. Three or four men working and
washing regularly can, it is said, obtain from one-half to one ticalt of gold a month, sometimes
not even that.

The present state of the industry may be described as follows.—Two gold mines in the
Lohardugga district of Bepgal were worked iu 1891, but the results of the operations
sre not known ss those in charge of the mines bave not silowed them to become
pablic. Mining operations were started in 1801 at the BEajgir hills io Patns, but they

® For 1864
4 One Lical = 262 graing troy.
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have been discontinued. There is only one prospecting and no mining concern in Manbhom.
Specnlative enterprises bave been started in certain places of the Madras Presideney, but thay
are still in the prospecting stage, snd no gold has yet beenm found. The operations in
Coimbators have been' temporarily susvended for want of funds while in the Nilgiris there
were three Companies working during 1892, one of which, however, has since been suspended,
The industry is stated to be in & decayed condition in South-East Wynsad. The practice
of washing for gold in the streams of ‘the Seoni district bas of late been abandoned,
Operations were initiated for gold mining in the Sonakban tract at the South-Eastcorner of
the Bilaspur district, but have, it is understood, proved fruitless. Prospecting operationa in
the Sambalpur distriet have shewn that no large veins exist. The auriferous tracts in
Mysore have been surveyed and reported upon by Mr, R. Bruce-Foote and leases for mining for
gold and licenses for prospecting for guld and other metals have been granted in twenty-two
tabsils,. The Hyderabad (Deccan) Company have carried on extensive prospecting opera-
tions at certain places in the Rhichur-Doab, Hyderabad, proving the existence of the
mioeral in paying qualities. Several persons have applied for mining or prospecting
licenses in Burma and mining leases will socn be ssued to applicants eligible to receive them.,

II.—GEM STONES.

The only locality in India where amber iz known with certainty to occur is the Hukong
valley in Upper Burma. Since Upper Burma was annexad
() Amber. the right to collect the duty on amber (5 per cent. ad valorem)

has been sold by auction together with the jade license.

The working out of amber is thus described. By some superstitious rite a lucky place to
dig in is selected and a shaft made about 70 or 80 feet deep.. 1f a vein is struck, a side pase
sage is made tracing it ; at certain points lumps are found, which are alleged to reach 1,000 lbs,
in weight. A shaft is usually dug over these lumps, and the amber is extracted and sawn in-
to the required sizes. A variety of amber called paysnswe ueed to be sokl by the miners to
the Chinese and taken to China for use in making medicine. The price at the mines in former
times used to vary from Rs. 6 to Rs, 15 o viss of 3'65 lbs., and in Mandalay bazar from
Re. 15 to Re. 40, the yellow being rarer than the red variety. It is said that the mines were

‘nearly exhausted many yearé ago. They are at present worked in a fitful and haphazard man-
.mer by the Kachins. '

There is a famous old mine in the Coimbatore district of the Madrae Presidency but it -
@) Beryl . aot now worked. Itis also to be found in the Punjab Hims.
" layas and:in Rajputaca. There is no industry at preseat.

i nd. Diamonds are known to oocur over five areas, vis.,—

(1) The Kistna valley side of the Deocan.

(2) The Madras Presidency, in the districts of Anantapur, Cuddapah, Kurnool, and
Kllore in the Godavari district. pur, pab, , and near

{3) Chutin Nagpar and the Central Provinces.
(4) Bundelkhand.
(5) 'Hyderabad.

The Chutia Nagpur dismonds are untraceable, and are probably fabulous, Dji
were formerly found in the neighbourhood of Hirakhoond in tl;:e Saanalpur distriﬂ;“ ;:o:g:
Central Provinces where, in the days of native rule operations were regularly taken by
damming and washing to esearch for them. The work was in the hands of professional
diamond-wsshers known as Jisrias, who were liberally rewarded by grants of land for valuable
finde. No atatistics of any production are available. A lesse was granted to & syndi-
.xate of capitalists to search for diamondsin and near the Mahanadi above the town of Sam-
balpur, but ita operations proved a failure. It is thought that diamonds may also be found in

some of the orystal pits near Gorpur, Kobra, Dhundee Towa in the Betul district, and near

Pattan in the Multai tahsil of the same district, but no precise information is available,  The

Hyderabad {Deccan) Company hiave carried on exploratory workings at certain localities i

Hyderabad State with partial suecess. From the partial workings alone over 8,000 dzl;?):ld'l:
were washed, but the stones being minute, their value bears no proportionto the outlay . in-
-ourred by the company. The company claim to have found old workings at certain plages
.in the Ghanpura Circar, but the nature and capagity of these de K

posits remain to be found,
Dismonds are obtained to & amall amount by working or mining in the areas i
. ' . tioned
- above. From the Kistna Valley'side of the Deocan the outtarn f. years Mkt
1689 is recorded as 93 carata, vained at Ra. 108. :Later or S two 1888 and

s : a, v operations have, b -incressed
+this eousiderably. No statistice .are obtainable from the other distri:t.: o; ‘:;:.;in:iru Pre.
- widency or from Chutis Nagpur and the Central - Provinces. - It is said that the supply from

“the Ramaleotta-and Banganapalle -washings in the Madras Presideney ; i
The value of the dismonds extracted from the mines in Bmmi:n‘&nr:in::;;“hx;
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yeor 1892 was Rs. 9,281, and the offivial report from Hyderabad for 1801, gives the outturn
for the Hyderabad State at 862} carats, valusd at Re. 16,5630,

The industry has declined and is animportant, contractors often losing heavily and the
Iabourers earning a precarious living.

-

It is common in various parts of India. The stones found in the South Cauara distriet of
(iv) Garnet. the Madras Presidency bave beea found on examination te
' be practically of no value, and those found in the Monghyr
district of Bengal are much fractured, and do not appear to be marketable. The mines at
Sarwar in the Kishengarh State in Rajputana are being constantly worked, yielding an
average aunual revenus of Ra. 2,600. These mines are generally worked by the local Jogees
and Malees, who are great experts at prospecting for garnet mines. The Sarwar garpets
are considered the best in Rajputana, snd are greatly prized on accouunt of their deep pink Linl-
liant eolour for making jewsllery, of whichthere is a flourishing industry at Sarwar. There are
soma fifteen manufactories of carbuncle jewellery worked by the local Mahomedans, who sell to
the mahajan traders, from whom the European farme and exporters receive their supplies,
" /The revenue derived in 1893 was Ra. 1,640

A stone, known in commerce :s lfukl'nl:n extensively worked in &ho Mopi;ouug sub-division
. of the o district, and in the ¢ Chindwin and Katha
(v) Jade and jadeite. _ distriots of Upper Burma. 1Its coloﬂl:ovuiu from pearly grey
to dark green. It is in universal demand throughout China. A variety highly prized by the
Chinese 15 pale grey, with bright apple-green apots, clouds, and veine. A block of less than s
cubic yard in size was some years ago valued at £10,000 in Rangoon, and the Chinese are
said to have offered £8,000 for it. The Bhamo jade-producing country is far the most im.
rtant. It may be described as the district lying between the 25th and 26th paraliels of
titude and shut in by the Chindwin and Mu rivers on the west and east respectively. The
mines now being worked ave known as Tawmaw, Paungmo, Iku, Martiemmo, and Nienmo,
The Tawmaw quarries have been worked for several yoars, but the stone is by no means ex.
hausted. The jade quarries of Kaths distriot are situated sbout 12 miles north of the Maw-
hun hill, some 60 miles from the head-quarters of the district. The jlde extracted from these
quarries is inferior to the Bhamo jade. A royality of 334 per cent. is levied on all jade-stone
extracted in Upper Burma. The right to collect this duty, together with the duty on amber,
is sold annually by suction. Theliconsee for the present year, s Chinaman, has purchased the
Yicense for Re. 36,000. A fine gresn stone, probably jadeite or jasper, is found at Mohgaon
in the Sausor tahsil of the Chhindwara district of the Central Proviocés, and appears to have
been worked at eome distant period.

*  The declared exports of jade stone from Rangoon by sea for the yesr 1892-83 amounted
to 3,508 cwt., valued at Rs. 6,70,250, and the average yearly value of the exports for the past
five ypars amounted to nearly Ra. 6,31,066.

This minera), which includes rock-crystal, amethyst, cornelian, jaspar, onyx, eto., occurs in
the Monghyr district of Bengal, and ie extremely common in
(vi) Quarts. ~ the Hyderabad State. It is sleo found in veins of very pure
uality unstsined by iron in the Salem district of Madras, and the Eiephant Rock in the lower
slopes of Shevaroys is & magnificient mase of pure white quarts. The stones found in Coo
are mainly used for metalling roads. Gold-besring quartz occurs in the Kaths district o
Upper Burma. .

Onyxesare found plentifullyin the crystal pits in the Betul distriot, and there is a band
of ooarss onyx near Amerwars in the Chhindwara district, Agates, Onyxes, sto., are found in
the beds of the Narbads, Bhima, Godavari and Kistos rivers. Rock-crystals occur in the
Patns feudatory State in the Sambalpur district, and tbere are some good specimens in the
Nagpur Museam.

A small industry in rock-crystal of different colours called “ Vallam stons ** is carried on at
Trichinopoly snd in the Paliadam taluk of the Coimbatore district of the Madras Presidenoy,
the stones zeiug brought from Vallam in Tanjore. Spectacles and dolls are made out of them.
The % Godavari pebbles ” which were formerly eagerly sought for, are not now iv demand, being
.mast probably ont of fashion. The most important industry in quarts stones, such as cornelisn,
ote., is developed in the Bombay Presidency as st Cambsy, the stones being brought from
Rajkot and Rajpipls. Broach is also another eentre for this industry. Smaller centres of

lapidary work are Jabalpur and Baads.

The chief ruby mines of Upper Burma are situsted in the neighbourhood of Mogdk and

(vii) Ruby, Sapphire,snd E);atypin in the Ruby Mines district and are mined for by
Spinel. the Burma Ruby Mines Company and by native workers.
Spipels and spphires are not intentionally worked for, but are merely obiained associated
with the ruby. Thase stones are also found nesr the villages of Wapudsung, Kaukgyi, and
Yingan in the Twinngé township and near Bagsdaung in Momeik. The priocipal muby
bearing region, &.¢., Lhat of Mogdk and Kyatpyin, extends over an ares of 68 square miles,
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but the area in which the Ruby Mines are now actually worked is ahout 45 square miles in
extent, The mines are situated in a mountainous tract some 9V miles north-west of Mandalay
and 50 miles by road east of Thabeikkyin on the Irrawaddy at sn elevation of 5,000 feet
above the sea. These mines are at present leased to the Ruby Mines Company, Limited, who
pay s rent of Re, 4,00,000 & year to Government. The stones occur over & mountainous area
in small patches in the valleys orin the fissures of the rock, and on the surface soil of the
hillsides. ~In the valleys the stones are obtained by einking pite through the overlaying soil
until the stone-bearing stratum (byén) is reached at depths varying from 3 to 20 fest; the
earth obtained from these pits is washed through sieves and the stones separated. In the
fissures of the rock a similar process is followed except that no pit-sinking 1s required. The
earth is simply dug out of the crevices and washed. The hillside deposits are worked by
_washing away the surface soil by meana of streams of water diverted for the purpose and then
separating the stones from the surrounding earth by the same agency. Another method of
winning rubies and the one which is now principally employed by the Ruby Mines Company,
+ is tunnelling into hills which are believed to contain byon. Tuonels are pierced towards the
centres of the hills, and as fissures containing bydn are met the bydn is dug out, conveyed to
washing station, and there washed. The stones are more hardly won than in former
as the more easily worked deposits are being gradually exhausted, but it-is probabie that at
lenst 10 lakhs worth of stones are extracted annually. The revenue of the Ruby Mines under
the Burmese Kinge is said to have been about 212,000 to £15,000 a year. Another
ruby tract is that known as the Sagyin BRuby Mines Mandalay. Theas are situated in a
parrow range of hills rising from the plaina of the Irrawaddy valley 24 miles north of
Mandalay and 8 miles from Madaya. ‘These mines are at present reserved by Government
and are uot being worked. The mines lie in crevices in the limestone (alabaster) of which
* the hills are mainly composed.

In Indis itself tracts of rubies are roborted from the Salem district, but the Collector
of the District says that garnets are mistaken for rubies, and that, if there be rubies at all,
they are not true rubies, but spinels. '

III.-MISCELLANEOUS MINERALS.

Alum shales ocour in several parts of Indis, but are more particularly worked and treated

() Alum. at Madh in Kach, at Kalabsg and Kutki i the Punjab, and

] in Behar. In the Shikarpur district alum is said to be

manufactured on the Khirthar range in large quantities and of fair quality, In 1867 the

yearly outturn of Kach alum was estimated at 294 tons, but after that time it fell off, About
1,200 maunds of alum are made anaually at Kalabagh and 10,000 maunds at Katki,

Good lodes of stibnite occonr at Shigri in Lahoul (North-Western Himalaya )}, in the

Tennsserim district of Lower Burm d i
(ii) Antimony ores. ‘enas L ; %, and im the Jhelum
district of the Punjab. The mines in Jhe
leased by the District Forest Oflicer. The industey i poor. « i Jhelum aro aunually

This mineral has been found ir Chutia Nagpur, Afghanistan, Panjab, and Garhwal..

Only lately = ve romisin i

1ii) Asbest . Yery P g sample is ted

. (if) Asbestos. Western Malwa in Central India. %hem i:e 1:10: induf:::;
at present. ’

These ores are widely distributed. They occur in Singhbhum and Dalbhum. and are said
to be found also in the Banks sub-divisi k

(iv) Copper °"°' dietrict, Bengal ; but no mines in themlt;l:tgl-f ;ll;:thlllv?Iag::
been worked. Azurite and other carbonates of copper are found at Kakwars in south Bhagal.
pur. Copper ores ocour in several places in the Chanda distriot of the Central I'rovinces liami
there are at least three places in the Mul tehsil, where it was worked in ancient times "l'heu
ores are aleo found near Birman in the Narsingpur district and Gosalpar and Khotoll. in the
Jabalpur district, but in the latter place it Las not been worked as an industry. In Rajputana
they are found in several of the independent States and in the British district of Ajmere, where
mining was practised on s large scale, bat is now almost extinct. Unsuocessful nt’um ts
h]thamnh;ve l:lso :een MGC? work the ores .o.fld Kumsaun, Garhwal, the Western Duars, a!::d
in the Darjeeling distrint. pper mines are said to exist in Hyde
e 1 Do L ey yderabad, but no valuable ores

Statistios regnrding production are not available except for Bengal, where th
during the year 15891 was estimated at 2,600 tons, valued at R, 1 ,az,gat)’, 'Inv;asse ;iuat:l;:
of refined copper were tarped out. ’ .

The industry has long been dormant, and has only been revived to i ‘
st Baraganda in Siogbbum and Daibhum, Bengal, where & company is -ﬁ:}":ﬁ:ﬁf tant
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~<"" Corundum or emery stone ib very freely distributed among the crystalline rocks of South-
oy 0 P ern India, aa in the Travancors State, the Mysore State,
*wovr\ {¥)-Qorundam. Hyderabad, and the districta of Coimbatore, Salem, Ananta-
ypur, and North Aroot of the Madras Presidgncy. An immenss deposit of corundum exists near
ipra and Eadopani in South Rews, and some fine specimens have been found near the

Kazipet station of the Nizam’s Guarsnteed State railway.

" One hundred and sixty six tous are said to have been quarried during the year in the
Anantapar and Coimbatore districts of the Madrazs Presidency, and one hu and eight
toos in the Mysore State.

4 In Anantapur the industry is said to be active during the rainy season, especially in one
talok. In Coimbators and North Arcot the right of oollecting bas been leased out, for
Rs. 1,625 per annum and for Re. 24 per Indian msund respectively from the year 1893,
while in the Mysore State it is sold by public auction.

It oceurs in the following places:—(1) Trichinopoly, Madms; (3) Kach and the Kirthar
range of Sindh, Bombay Presidency; {8) near Nagore in the
: (vi) Gypeum. Jodhpore State, Rajputans; (4) Central India; (5) Banou,
Kohat, and the Salt range near Kalka, Punjab; (6) Kumsun and Garhwal, North-Westera
Provinces. The mines in the Trichinopoly district are not worked and the quality of the
gypeum found in the neighbonrhood of Nagars is not good as s general ruls, but in the
excavation of & well in the Falodi pargana some finest specimens were found, but at too
great a depth to be workable.

Statistics of production in 1892 ars not available, except for Rajputans and Central Indis
where the outturn is estimated at 1,565 tons, wvalued at Ra. 1,004, and 84 tons, valued at
Rs. 300, respectively. :

Gypsum is not much utilized. It eellain Bombay at aboat Rs.  per owt,

Tbe mines in the neighbourhood of Nagore are worked io the following manner :—
Depressions where the gypsum is found are eleared of the surface sand and earth, and trenches
ave dug from whioh it is removed in the form of clods. The trenches, being left untouched
for two or three years and exposed to rain, fill up with gypsum, which is sgein removed. It
is used generally as a cement, where it is not much exposed to atmospberic changes. The
.cemeat 1s prepared by burning. At present little gypsum is extracted, but better results
are now hoped for since tbe opening of the milway to Nagore which will oheapen the
-carrisges . _ ‘

.

Extensive old workings oceur.at Guzalpali in the Kurnool distriet of Madras, but the

vil) Lead mines are not worked now. In the Bombay Presidency

. (D) ores. lead cres ars found in the Paoch Mahals and Narakot

. (Rewakantha) near the iron ores. In Bengal deposits of galens ocour in the Bhagalpur

district, and have been mors or less worked at various times; whilst others show

at Dhadka in Manbhum; in the Monghyr Qistrict lead ore is met with in the strcam

beds of the Kharakpur hills near Gungts in the estate of the Maharajah of Durbbangs.

This ore resembles &wnkwr in appearance, the outer surface being carbonated, and evidently

has its origin from » bed or vein of sulphide, which has not, however, been searchad for aod

located. In the Central Provinces lead ores bave been found in the S8sambalpur and Raipur

distriets. Galens occurs, and bss been mined, in Ajmere, Alwar, and Udaipur. Lead

mines and worke were started many years ago near Subathu in the Simla district, and mines
have for long been worked by natives in Sirmur.

Lead mining is at present practically in » dormant condition. Bome years ago s Ruro-

n gentloman entered into agreement with thyf propristor of the Lachmipur estates in the

g:nh sub-division of the Bhagalpur district of Bengal, and commenced mining operations,
but very soon gave up the work.

The very sxtensive occurrence of Magnesite in the Chald hills close to SBalem ia the

Madras Presidency, ss yet undeveloped, is slons moteworthy,

(viil) Magooeta minerals. iy of this mineral are met with in Arakan and Muvipur,
also traces near Mussooris.

Manganese deposits exist along Lhe East Cosast Bailway in tbe Vizianagram estats,

Vizagapatam district, snd are found in large quantities in

(ix) Mangunese ores. the Chipurupalle taluk of that estate. Tbey are chiefly found

in " pockets,” close to the surface and are reported to be of good quality. His Highness the

Maharajs of Vizianagram has commenced to work them, and some experimental shipments

are reported to have Iately besn made to Eogland. Manganese ores are found also in the

trap rock in Belgaum, Dharwar, and Ratnagiri districte of the Bombay Presidency. The

- w fnnPlom and likely locslity for development is (Gosalpur in the Jabalpar district of the
tral Provinoss.
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1t is commercially ealled talo, though mica and talo are difforent minerals; the first bhing
elastic and cloavableinto sheets, while the latter is flexible an

(x) Mioa. seldom in sheets or scales. The main region of mica produc-
tion is in the Hazaribagh district of Bengal. It is also found in the Gya, Monghyr, and
Bhagalpur districts of the same provinos, but only two mines, vis., SBapahi and Singar in the
Gya district, are mow at work. Mica also occurs in the Nellore and Coimbatore districts
of the Madras Presidency, but the mines in the latter district are not worked asthe industry is
pot remunerative. The mines in the Nellore district have been favourably reported on by
Dr. Warth. It is found in the Shabhabunda taluk of the Karachi district of Bind, in the
Kishengarh state of Rajputans, and near Jambagaun, 20 miles west of Chota Udaipur in
Rewakantha, The Kishengarh miea is, it is said, not very pure, nor is it found in pieces large
enough for trade, The Hyderabad mines bave been cousiderably worked by the Hyderabad
(Deccan) Company, and the variety of mica chiefly met with is biolite, and is generally largely

impregnated with iron and of inferior commercial value,

. Statistics of production are not available except for Bengal, where 120 tons, valued at
Ras. 98,154, were turned ont in 1882, The quantity of mica exported by sea during the year
1892-93 is 3,329 owt., valued at Ra. 4,834,348, and the valae of the average annual exports for
the past five years amounted to Re. 4,82,522.

The method of working is not the same in all the mica producing districts of Bengal.
In Gya the mines are worked by manual labour and blasting, while in Monghyr quarries are
formed by means of iron bars and other instruments, and sometimes rocks are blasted by
dynamite, and strats of mica are taken out, and where the surface shows indication of mica
pits are made. In Hazaribagh the mines are being worked in the native fashion by making
pits, and no machinery or other apparatus are used.

The industry is not in a flourishing condition in Bengal.

The localities where plumbugt;‘hu perhaps been found most lbu?lt‘lantly in India are in

the Madras Presidency, especially in Travancore, where the

(x1) Plumbago. mineral is of better cqynalltpyee tha{1 eleewhere, although still

inferior to that worked in Ceylon. Poorer graphite occurs in the Vizagapatam district. In
Bengal it is found at Kakwara in south Bhagalpur, and is said to occur in the Banka sub-
division of the same district. The search made at KEakwara to find larger deposits has not
been successful. Masses of several pounds weight, much mixed with earthy matters, have
been met with in places wide apart, but no vein or shoot of smny extent has been met
with. Plumbago haa been found to occur in a oonsiderable bed at a place called Mulkancor

in Hyderabed,

Or steatite, or even massive tale. Potstone is the common coarse variety. The finer
form of reck, for which there is & demand in FEugland, is
. (xli) Soapstone, not 80 commounly distributed: the best occurs near Betum-
oherla in the Kurnool distriet of the Madras Presidency. Following this,come other Madras
localities in the Anantapur, Bellary, Cuddapab, Salem, Malabar, Nellore, and South
Kanara districts, but there is no industry in Ansntapur and Kurnocol, the localities being
included in & forest reserve and in fuel and fodder reserves respectively. The stone has been
worked for several years past under forest permits in Sydapuram village of the Nellore
district, where the yield is said to be inexhaustible, and forms the only source of living to'a
large number of families in the village. Some speculators applied for mining under the leaso
system; but, in consideration of the stone affording living to the villagers, the permit aystem
is kept in force. Vessels made of this stone are exported to many places. Thetradein Bellary
has not been flourishing as there is not much demaund for the articles. The stone in Malubar is
sid to be very grifty. Soapstone is found in the Dharwar, Belgaum, Kolbapur, Ratvagiri,
and Kanars districts of the Bombay Presidency and in the Jhansi district of the North
‘Woestern Provinces. The marble rocks in the Jabalpur distriet and Kanheri in the Bhandara
district of the Central Provinces give capital stone. The mext best places are in the
Jaipur State of Rajputans. There are mines in the Prome, Pakokku, Kaths, Bhamo,
Kyaukpyu, and Minbu districts of Burma. On the hills round Prome it lies about a foot
and a half below the surface. The Minbu quarrier and those in Kyaukpyu district
sre all in & group on the borders of Arakan and Tipper Burma, and s partition of -
them is about to be made. They have hitherto been worked from the Upper Burma side.
The steatite occurs in veins of from & inches to a foot thick, In Bhamo district soapstone
oosurs to the north and north-east of the jade and amber mines and in another distant locality
far up the Irrawaddy. Several of the Minbu quarries are anouslly leased to Burmans, the
loases beiog disposed of by anction. In some cases besides s lump sum down, a royalty on
the outturn varying From 10 to 20 per cent. is reserved to Government. The stone is also
found in the Manbhum district of Bengal and im the Hyderabad and Mysore States. The
estimated outturn im Pakkoku and Minbu in 1591 was 685 cwt., valued at Rs. 13,700, and
that in Manbhum 1,064 ewt., valued 3t Roe. 2,250. The production at Minbu in 1892 was
62} tons, valued at Be, 31,250.

Thess aze only known as yet to occur in any very promising quantity in the Maliwgn
- sub-division of the Mergui district of Lower Burma, where
(xilf) Tiu ores. the mimes form s portion of the grest stannifercus belt
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stretching along the granitio backbone of the Malay peninsula with scarcely an interruption.
In the Morgui distriet they stretch continucusly from the Siamese frontier along the whole
sea-board to at least the latitude of Tavoy, beyond which the great granitic axials disappear
below the greater overlying deposits of more recent stratified rocks sweeping southward.
The interior is but little known ; and it seems that the heaviest out-crops of the granite with
which the tin is sssocisted are the more plentiful towards the coast. Judging, however,
from the fact that heavy tin is worked on s pommercial soale at Thibawleik in the Tunseserima
walley, and that tin is found in the Siamese States of Bantaphan, of Chomphom and
Faungswan, slong the Gulf of Siam, it is hoped that the main watershed may be found to
throw off spure of stanniferous granits at least as valuable as the out-crops in the secondary
axials along the coast. In the Maliwun sub-division thers are four main centres at which tin
is worked, though these form practically the four earliest points of attack alung & practi-
eally continuous stanuiferous belt running for 200 miles north and south with s mean width
of perhaps 20 miles. The main points give their uames to the four principal fivlde :—

{1} Maliwun. I {3) Bbkpyin.

(2} Earathuni, Banhani, (4) Migyaungchaung. Yayngoa,

In these and all fields the tin ocours in more or less imperfect fissure lodes, frequently
ahattered and distorted by more recent movements, which (as at Maliwun and Rensang) are
pot unseldom sccompanied by silicions hot springs, probably rieing on lines of fault through
which the tin has risem from below, occasionally permesting the metemorphio rock through
which the granits has been upheaved. The lodes, except Khowmaung near Malivun, where
a few Chinese have been for some time picking at the out-orop with crow.bars, are not worked
commercislly ; specimens of heavy tin ores received from Hangpdo, Bikpyin, Sadein, and
Thibawleik prove these lodes to be widely distributed. The alluvial tic has been derived
from these lodes by the gradual denudation of the hills containing them and is now deposited

_in the form of a more or less coarse sand mingling with the gravels and other alluvial deposite
in the river valleys and gentle slopes at the foot of the granitic hills.

In these the working is carried out by & simple process of alluvial working, ranging from
the rude methods of the **Tampan ** (hill, a Chinese word) worker, who contents himself with
“ fossicking ** in the narrow hill vallays to the larger open mines on the plaine, where immenss
gravel pits are opened, and the Karang {or pay dirt) is raised from depthe of sometimes
as much as 30 feet. This Karang contains the tin oxide, which is separated from it by work-

* ing. The ore is then smelted with charcoal in s small open blast furnsos of the pattern
known as the Pon-kah furnace. The total present output for the sub-divisioa is abont 70 tons
of metallio tin per anuum.

The industry, which has besn for many yesrs in s depressed, neglected, and utterly
miserable condition, is reviving, It is very berd to uE how many persons are actuslly
employed in it as the bulk of the extra bands employed in the rains are ss much fishermen
or agriculturists as miners or persons actually deriving their main subsistence from miniog
pure and simple. The number of miners solely employed as snch is, however, rapidly and
satisfactorily increasing. A great stimulous has been given to the tin industry by the grant
of a lease to Caplain Menzell of Singapure. The lease was granted in March 1393 and
conveyed to Captain Mensell the exclusive right for five years of mining for tin in the
Maliwun township, except in areas oocupied by native miners. On the expiry of this period
s lease for 20 years will be granted to Captain Menzell if be bas worked Lis five years
concession in a satisfactory manner. Captain Menzell has beguo operstions by importing
‘s number of Chinese miners from the Straits Sattlements and he hopes to increase the number
of miners and develop his concession rapidiy. The exports of tin from Mergui in 1581 were
returned as 1,008 cwt. valued st Rs, 51,220 and in 1892 as 1,308 owt. valued at Re, 75,019.

Mineral paint of a slatish colour is found in & vein technically termed s.* Fault” ocom-

. - mencing from the Northern extremity of the Kishengarh hil}

(xiv) Mineral paint in Rajputans and extending, stleast so far as has been hither-

to ascertained, for several miles in the porth-emsterly direction. It has been found to bes

substance for painting wagons, iron work, iron bridges, &o., snd the sides of ships. As

it has been found by an snalysis in the Geological S8urvey Department c!f the Goyernment of

Tudia to contain very little irun, and the iron beiog in the state of peroxide, there is mo further

room, it is stated, loft for oxidization or rusting. Samples have boen sent nut to various places

both 1n Eugland and Indis, but no market has been areated forit, It bas, bowever, been

spproved by the Rajputana-Malwa railway, for whom s small paint manufacturiog machine bas
alsa been erected ab their workshops for making paint of the mineral.

IV.—~QUARRY BTONES.

Brick, fire, and pottery clays are pretty geverally distributed. The most valuable potts
P potiery puhylpor:cn{-’l!: Jdn{pur. Ciay of a very fine chanctor?l
1) Clays. found in Raniganj, Bengal, where a European firm has s

pottery. The following places in the North-Western Provinces and Oudh are particolarl
‘noted for their fine clay suited for pottery =—A]EF"h' Muttrs, Amrobs in Morsdabad,
Chusar, Asamgarh, Luocknow, and Bampur state. There are saveral factories in the Madras
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Presidency, almost all belonging to Buropeans, for manufacturing bricke, tiles, coments, ko.
Near Rajahmundry in the Godavari district £aolin is reported to exist, of which goglets,
some of superior type, are made, but not on & large scale. A emall consignwment of
this clay has, it is said, been exported to England for experimental purposes. Pottery clay
also occurs in Mercara in Coorg, where tiles and bricks are manufactured by the Mercara
Pottery, which belongs to a European. A pottery bas lately been started by Euaropean
eompany in the Jhelum district of the Panjab.

Btatistics of outturn during 1892 are available for the following provinces only :—

Tons.
' Madraa - 128,700
Bengal - o - 393,600
Punjab . - ane 3,800
Burms w ! e 78,000
Coorg - - - " - - 450
Rajputana . s e o . 8,400
Central 1ndia s s [ ese e . 250
Aj mere () w ass e aaw wan 27,900
n,m L™y - ™ ™ ™ ana 297,100

It is n general term for massive erystalline rocks like granite, gueiss, &o., and occurs
. ; chiefly in Western Bengal, in the Madras Presidency, and in
(if) Granite. the Central Himalaya, but uoder its general definition it may

ba set down aas of universal occurrence. Granite appears to be used exclusively for local pur-
oses. 1t is loss used than formerly, when it was a favourite etone for monolithic structures,
he demand for this stone bas increased in the Ganjam and Vizagapatam districts of the
Madras Presidency since the East Coast Bailway works were opemed. The industry is said
to be flourishing in Tinoevelly and South Arcot. - .

Statistics of prodaction during 1802 have been supplied by the following provincea

only sem ,

Tons.

Madras s e . - v 729,500
Bengal . . o - - - 162,100
North-Weatern Provinoes and Oudh e 4,400

Burmas " Y s ave e e 300 -
coor‘ s 'y s el e e mso
Mysore - o - - . we . 182,900
Rajputans san aee ™ " - ane ws 28,000

.ljmn -ean .y L] - e ey 83.8(!)

" In some places of Bengal granite is Worked"b{ quarrying, while in others rocks are
broken with heavy iron bars and other implements. In Madras it is obtained by blasting or
by the use of pick axes and crowbars or otherwise excavated. .

The present state of the industry in Bengal is fair and flourishing in certain districts of

-VNE*\\

Laterite cocupies an important position in the superficial geology of India, and is widely
distributed throughoot the Peninsula. It has been largel
(iil) Listerite. used in the canal works in Orissa as well as for mt-t-j!
ling roads and buikling purposes in the neighbourhood of its formation, Extensive quarry.
ings are reported to be made in the northern taluks of Ganjam and in Tinnevelly, Madras,
Laterite also oocurs in the Hanthawaddy, Pegu, Tharrawaddy, Mandalay and Minba districts
of Burma where the quarries are worked chiefly for the Public Worke Department.

The estimated production in 1892 is available for the following provinces only :—

. Tons.
Modraa o - e - - - 1,523,500
&Dgﬂ e '™ T on vae [, aga,m
Borma s ) . . ats e, s 19,800
Cool'g ™ »ee g e 1.000
Mywore e - s e 117,500
Rajpatans Blates - - - 58,900

Marble, kunkur, dolomits, serpeatine, &o., can hardly be eaid to be absent from any of
. tbe formations in Indis, though in some they are either rare

(iv) Limestone. or so impure as not to deserve the title. Th{u stones ocoeur

in slmost all districts of the Madras Presidency and im the Masbhum, Singbhum, Lobar-
duggs, and in several other districts of Bengal. In the Central Provinces, the Sambalpur,
Raipur, Jabalpur, Nagpur, and Wardhs districts are the chief places of produce. The best
limestone from thess provinces is probably that oceniring in the northern part of the Jabalpur
district. It also oeeurs in the Vindbyan rafige, in parts of Central India, and in mar-lP of
the Native States in Rajputana, Makrana being the chief place of produce. There are some
hundred quarries within a radius of sbont 8 miles of this loeality. Of these only about
fifteen are st present worked. Limestone in the wodalar form known as Kwisr oceurs
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z:noat. all over the North-Weatern YProvicces and is very largely used for waking lime and

" metailing roads. Pure white marbieis fouad in the Mirzapore district. 1t is found in parts
of the Bombay Presidency, mnd Sindh. Jhalavad Prant and the south-west coast of
Kathiawar abound ia limestones admirably suited for building (the Porbunda miliolite and
the groy eandatone of Dhrangadra being the best known). 1t also occurs in Assam, Burma,
Hydﬂng‘d, aud Baroda.

Marble is used for subsidiary building purposes, and kunkur vesy largely for metalling.
The estimated production during 1802 was :—

Tona.

Madraa - - - 87.900
Bengal 157,600
Burma ves . e e e e [ 101,500
Amam - - e e " 49.500
Mysore - o "en e e e 20,600
Rajputana - e - . . 270,700
Contral Illd.il - e (1] e e s 87. 160
Ajmere 12,600
Berar s v sen e s 300 .

8,200

Baroda sos - s s - -
Information regarding the method of working is forthroming only from Madras, Bengal,
Assam, and Rasjpotana, In some places of the Madras Presidency it is collected from the
surface, while at others it in dug out of earth. In Bengal some of the quarries are worked
with pick-axes and blasting, while in others the stone is excavated by hund labour. In
Assam the method is not uniform: some of the quarries are worked under leases issued by
Goveroment for various periods, and soms under permjte issued amounlly by Goevern-
ment. In some quarries the stone is detached by blasting with dynamite aud gunpowder,
and ths boulders are then split and broken with native crow-bars and hammers; while
in others na dynamite is used, the stons being workable without blasting, In Makrana
{Rajputana), where the quarries ﬂl’{ in depth from 30 to 75 feet, and follow the
lead of the vein, the marble is excavated by bladﬂlg, snd then cut ioto the required size hy
means of steel snws, It is hauled to the surfase 3n wooden rollers by msnaal iabour, the
chipa and dust being burnt into chunam, and used for the finer kinde of plastering. The
quality of the stone is e‘fenenlly bettar ancording t.atha depth it is worked, but, owing to
the rude appliances used for hoisting it to the surfacd, it is impossible to work to any depth,

The rates levied by the Marwar durbar are as follows :— '

* Re. 1 per maund up to 10 mannds, and anuas 4 per additions] 34 mannds.
- Bs. 9 per macnd on all articles snah as caps, plates out from the stone.
Rs. 3 per cart load oo oolouted marbles, which are inferior to the white stons,

The revenus derived from the quarriesis eredited to His Highves's privy purre. From
statistics it would appear that the output is declining, which may be accounted for by b1
reasons and the detnand haviog lessened owing to the marble quarries opened an the Jaipur State,
The rmlway which bss just been opened through Makmoa will, however, certainly give aa
impetus to further excavation, unless the opinion that the quarriss sre neurly worked out, as
expressed by Mr. Foote, the Geological Superintendent of the Barodw State, is correot.

-

Siate ocours in the Cuddspab, Kistna and Karnool districts of the Madras Presidency.

(v) Slate. - Samples of slutes are found near the villages of Mobari and

v Belgos in the Saugor district of the Central Provinces in the

vicinity of the Cawnpore road., In the Bagalkote taluks of Bijapur a hard glatz rock oocurs
which is prized as a building stone. Slate is also found in Jamalpur and Dbararah hills nesr
Monghyr in Bengal, in the Simla and the Kangra districts of the Punjab, in the Jaipur,
Ulwar, and Dholpur States of Rajputans, and in the Bands, Jhaosi, Ders Dun, Kumaun and

Garhwal districte of the North-Western Provinces.

The stons is used for buildings, flagging sod other masonry stractures, but not ex-
tonsively, as it cannot be easily split into thin slabs,

The estimated production ia 1800 was—

Tons.
PBritish Provinoes P ot ' e [T ™ 44,900
n.ﬁ"m " see [ ) are e " u.m
1t includes quartzites, Beveral of the recognised formations in Indis, eiz,, the Viedh.
i n and Gondwana, cretaccous and tertiary, afford sandstones
(vi) Bandstons, admirsbly suited for building, snd some of them have from

very early times been largely drawn upon for the supply of materials for thie purpose. The
Vindhysn formation stands pre-eminent, and its stones ars used in the construction of the um-
bricked forte, paiaces, and sacred edifices of Delhi, Agrs, and Northern India, Sandstone is
obtainable in the Ganjam, Vizagapatam, Godavarl Anantapur, Kistne, North Arcot, South
Arcot, snd Tinnevelly districts of the Madras Presideacy and in the Nimar, Chindwars,
Jabslpur, and Baugor districts of the Central Provinces. Chunar in the Mirzapur district
of the North-Western Provinoss is particularly famous for its fine sandstone. Sandstone is
L]
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afou the Shahabad, Monghyr and Cuttuck districts of Bengsl and in the several Stlte_s}h-
- {\ Rs#uhnl, of which the Toads hills in the Kishengarh State produce besutiful quarts
~GRystal,bot there is no trade in them. All the bhills in Kishengarh belong to the
'ﬁ: (*’ transitide® series, and supply ssndstone for building purpose. Very large and durable slabs
{
&

i

r%d beams are found in oertain quarries nesr the town of Kishengarh, These slabs are
<3 gre tly ipad for roofing purposes aud there is & large trade in them, The quarries are worked
' by a’class of Brabmins called Nebaraj or mohobrabmans. Sandstone is also found in

4}\‘? the *‘_\'ebo and Myingyan districts of Upper Burma and in the Hyderabad State.
LU i eatimated production in 1692 was— ' .
. Tona,

mm ass : " ) (11} ous (1] -.e L11] ' flgjm
Bombuy e e " ane L1} L) e . 78.%
Bﬁnpl ane e 2. o e nes T 60,000
North'w-m Plﬂﬁnﬂ ﬂd Olldll - s P s [ ’m.w’
Punjab ... . o - . - 79,2000
contrd h'i“ Py e e " e T e 31.6(”'
Burma .. s L e ane . L 34,000
‘im (3 non o R 1 ) e o - m.7m
H,m e (TP s ) e "o L 35,500.
Bajputens States - o - e - - 143700
Central lndi. sus e e mes - e 160
B‘I’d‘l .n “»e . 2,9W

® Foz 1890, later figures mot being svailable.
f -

It inclades basalt and other massive compact crystalline black or dark eoloured rocks

vil) Tr and occure chiefly in the Bombay Presidency, Western Bengal,

(vii) Trap. and the Ceatral Provinces, where samples of trap are found

all over the Smugor and Mandla districts. It.is also found in the Godavari, Kistns and

Trichinopoly districts of the Madras Presidemcy and in the north and south-western parts of
His Highneas the Nizam’s dominions. ’

Trap is used largely for metalling and building purposes.
The eetimated production in 1890 was—

Tous.
British Provinoces e . ant e ot X - . lmﬂ‘
Native States ™ ' e [ s (. w 1,709

RavEKUE AXD AGRICULTURAL DBPARTMANT ,-}

* Simla, the 6tk Novembor 1893,

Xa(D3) 12 28m M
C 2=

IOISO7

@, C. From, Sinla—No. 287 B, & A, Don8.11.83,~800,
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