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I.—INTRODUCTION.

FVHE Review of Mineral Production published as Part 1, vol.

XXXI1I of these Records surveved the progress made in the years
1898 to 1903. In that Review it was explained that, although
many valuable mineral products were being worked n difierent
parts of the country, it was impossible to obtain statistics about
some of them sufficiently precise to be of any value as figures. The
most conspicuous of these * minerals ” are the various forms of huilding
material and slate, which are naturally used extensively in every
district, and would form an excellent index of material progress
if we could relv on the figures returned. and could regard those
of one period to be fairly comparable with those of another.

In order to obtain some mental impression of progress, we are
compelled  to exclude from the list of
minerals contributing to the statement
of total values, those about which we can obtain only partial figures
or tough local estimates.  The minerals are thus reviewed in two

Grouping of the minerals.

groups as before, namely—
Group T.—Those for which approximately trustworthy annual
returns are obtainable ; and
Group 1I.—Those regarding which regularly recurring and full

particulars cannot he procured.

The minerals now considered in Group | are :—

Chromite. Magnesite.
Coal. Manganese-ore.
Diamonds. Mica.
Gold. Petroleum.
iraphite. Ruby, Sapphire and Spinel,
Iron-ore. Salt.
Jadeite. ‘ Saltpetre.

Tin.
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Unless otherwise stated, the ton referred to in this Review 18
the linglish statute ton of 2,240 1bs.
Where there are totals likely to he of
interest to foreign readers, weights are also vxprossvd in metrie tons
of 1,000 kilogrammes each (equal to 0-984 statute ton). Returns in
maunds have been translated into tons, cwis. and qrs. throughout.
The output of petroleum has been given in fmperial gallons, and
totals are expressed also in anetric fons assumed to be equivalent
to 249 gallons of crude oil of an average specific. gravity of 0-885.
Values are given in sterling calenlated throughout at the rate of
Rs. 15==£1, which has been the fixed rate of exchange throughout
the period of this and the previous Reviews.

Units recognised.

Phe data cmployed in o this Review have been obtained from
various sowrces.  Previous to 1904 the
Annual Statistics of Mineral Production
were published by the  Director-General  of  Statistics, now the
Director-General of Commercial Intelligence. During the period now
under review, the figures of mineral production for India have been
published annually in the Records of the (eological Swrvey of India.
During the first three years the annual figures of mineral production
were supplied by the Local Governments o the Director-General
of Commercial Intelligence, who passed them on to the (ieological
Survey ; but as this did not allow of a thorough and prompt
check on the figures, a change was introduced beginning with 1907
and now all returns of mincral production are sent by Local
Governments and Political Agents direct to the Geological Survey
Office, except in the case of mines under the Mines Act, when
the figures arc forwarded direct by the managers of the mines to
the Chief Inspector of Mines who forwards a summary to  the
Geological Survey. Information regarding exports and imports las
been taken from the publications issucd by the Director-General
of Commercial Intelligence. Additional information has been obtained
from the following sources :—

Sources of information.

(1) Annual Reburns of the Chief Tnspector of  Mines in Thdia
and the Chief Inspector of Mines for Mysore.

(2) Annual Returns of the Gold Mining Companies  of the
Kolar, Dharwar, and Hutti  Fields, kindly supplied by
the Managing Agents.

NXXNIX. | Horrasn & Frrson s Wineral Production, 1904-08. 7

—
~—

Annual Administration Reports of the various Local Gov-
ernments and Local Administrations in India. ‘

1) Annual Administration Reports of the Railway Board.

(3) Returns issued by the various Geological Surveys, and

Statistics relating to Mines and Quarries, published by

the English Home Office.

—_

We are also indebted to the Managing Agents of several Mining
Companics for much information supplicd direct.
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ILL—SUMMARY OF PROGRESS.

[ A5 TN H , s .
T'he dollowing table summarises the values of the

‘ principal
Total values. mincrals p'rnducml during the six years
under roview.  The totals have the

n'hviuuh'.def(\(:t of being due to the addition of unlike denomina-
tons: for export values, heing the only returns obtainable in
BODLE Cases, arc ranged with spot values, while the latter neces-
sarily vary with the position of the mine, representing not the
?Jalues, but the prices obtainable. In  the case of bcm).l for
mnstance, the so-called value of a ton of good coal in Bem;a.l is
less than half that of the.inferior material raised in Bahl:histan
or Burma; in the case of salt, the values given arer the J );'ices
cha.rged, and these, on an average, are hut one-seventh of the ldut'
which is the principal value of the salt to (overnment - ;'crt'xi),
valuable mineral products, such as building-stone, are omit,tcd ‘it N
gether for want of even approximate estima.tes.’ o

The values returned for minerals exported are also necessaril
lower than they would be if the minerals were (:onsumo/l ‘."”’411])’
country, and it is consequently unfair to compare t] igl(t‘ ;]:tu;
Va,lu‘es w%th corresponding returns for countries in \‘vll" 2k etal

lurgical industries flourish. Manganese-ore 15 a co ‘1}?1 m‘ctal-
ample of a product whicly, according to itg quality nsplenous ¢x-
30 to 40 shillings a ton to the Buropean stee\-;na,\zc: m\&_\,’ b W()Wfl
of less value to the Indian producer by the hey T, .)\‘\t w}uch 13
pgrt. The country is thus not only g muc} VY cost of trans-
of the metal exported in the ore, hut is nai L poorer \)y. the loss
than half its market value. , 5 paid I return little more

The imperfections
R d d ‘T10) .
b 18 of the {tdl)]v are those confessedly inseparable
. rom ¢ 1o " ‘ .
peﬁglgparlaou with the previous 1 d_” such  estimates of  mineral
‘ production; and it is of use merely
’ a8 a4 means of ari )
with another, the same sy : : comparng. one - year
r, the same system being cartied throual t) © ¥
wh the whole period
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TasLe L. —Total Value of Minerals for which Returns of Production are
available for the years 1904 to 1908. ’

) ‘ Avperage ( l

. | ¢ , “ i Adveruge

Minerals, 103, | ;’fj’n’,’,’; 105, | 1003 | 1006 1007, | 1908, L

R - U T T
e oz £ ¢ e | oe £

Goll .. 2,302,403 LO047I0 2,367,200 2428164 2,231,470 2,126,756 |%177,847 2,266,307

Goal (1) .. L2906 1,225,677 1308826 |LAID4L 012,042 [2,600,726 [3,356,200 12,150,249

Manganese-ore (c)‘ 188,500 - 154,845 | 142,413 ’_’13’_’,(;‘.)61 874,400 (1,361,906 | 517,166 | 631,760
' |

Petroleum (@) . 354,365 183,510 473,071} 604,203 ‘ 574,288 } 610,015 02,000 | 592,887
Salt () . Lonue. 47 SIT8U7 ‘ 137,530 | 441,302 ] 420,001 434,076 | 522704 | 451,359
Saltpotro (6) . 28817 - 262,603 266340 | 233,723 1 270,547 Dargera b o2o275n | 268,012
Mica (b)) . . 86,277 S0.420 1 83,183 | 142,008 ] 250,543 L2682 | 189513 | 170,126
Ruby, Sapphire U8,575 89,345 00,612 8,340 : 06,867 03,258 17,054 | 84,006

and Spinel.

Jadestone (b)) . 47,676 4,770 1 D418 | 51,615 \ 50,137 62,195 | 74,402 61,363
Graphite (1) . 16,970 11,951 ‘, trazo b Lan6e R URTEN T4l LL3Es 12.879
Iron-ore (/) . 14,965, 13,554 ; 11,055 | 15937 | 14728 1 12,657 ¥ 15,140 | 13,769
Tin-ore (n) . 0,153 6,875 1 R,34% 0916 13,7949 ‘ 11,882 11,015 10,992
Chronuite («) . a7 54 ; 4,157 .82 \‘ L] “ 24,1404 6,538 9,110
Diamonds . 2,579 766 | 2,636 2,474 1 5,160 , 2,784 940 2,799
Magnesite (d) . 250 519 \l 351 350 l' 483 S‘ 50 2,009 689
Amiper . . 114 562 S58 045 | 00 ! 355 364 618
[ AR BT R S

TorAn ., 5,047,201 :-1,321)4";27 5,364,016 |.’»,7::1,77t Eﬁ,731.:£47 V’%:;’GSG 7,880,832 6,715,325

(¢) Spot prices.  (b) Expott values. (e) Export valnes of qruantities actually exported.
() Estimatod value. (¢) Prices without duty. (f) Estimated values for provinces other than Bengal.

under review. In the period of the previous Review there was a steady
uninterrupted progress in production from a total of £3,455,565
in 1898 to £5,047,201 in 1903, an increase of 46G-06 per cent.
in five vears. During the period now under review this uninterrupted
progrosé has continued from a total of £5,364,016 %n 1904 to
£7 880,832 in 1908, an Increase of 5614 per cent. In the five
years from the end of the previous period to the end of this
i)eriod. Comparing the totals for 1908 of the prc‘scnt period with
those of the last year (1903) of the period previously reviewed,
increases are noticed,in some cases very large, in the values of all
the minerals given, with four exceptions :—(1) gold, for which there
las been a slight decline in value from the maximum reached in
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1905, although the average annuad value for the period has heen
greater by £360,000 than in the previous period s (2) rubies, for which
there was a heavy dmp m value in 1908 owing 1o a decrease hoth
of production and prices, although the average annual value during
the period has been only £5,000 less than in the previous period ;
(3) graphile, although the average value for the period 18 about. £1,000
greater 5 and (1) amber, the average value being £286 greater.  Dia-

monds and chromite were not included in this table in the previous
Review.

Comparing the average values of the minerals produced  during
the period 1904 (o 1908 with those of the previous period, an
merease in value is noticed in every case except rubles, the decrease
in this case being small.

On looking over the returs for ninera production in India for

. the past five years and comparing them
General character of the mincrals s S : I Siv vears
worked. with the previous period ol six  years,
the two features noticed in the previous

fo stand out  Just as conspicuously as hefore.
Firstly, practically the whole of the remarkable increase is due to
the progress in developing six minerals, lowr of whicli—coal, petroleumn,

gold, and salt—arc consumed by what convenientlv may be called
direct processes, and

Review  are  seen

two of which- manganese-ore and  mica—are
rassed for shmple export.  Secondly, there has been,  with few ox-
ceptions, a continuance of the remarkable neglect of the metalliferous
ores and the minerals  that are neeessary o
chemical and metallurgical industries.
The principad  reason for the neglect of etadliferous uinerals
. 15 the fact that in moder metallurgical
The mneglect of  metalliferous .
ores. and chemical  developments  the  bye-
product has come to be o serious and
indispensable item i the sourees of profit, and the Tailwe to wilize
the bye-producets necessartly  avolves negleet of the minerals thad
will ot pay to work for the metal alone, Copper-sulphide  ores
are conspicuous examples of the kind : many of the most profitable
copper mines in the world could not he worked but for the
for sulphur in sulphuric
there would he

the more complicated

demand
acid manufacture, and  for sulphuwric acid
no demand  but for g string of  other ¢hemical

industries in which it is used {ef. Page 218). A country like India
must be content, therefore, .

) : to pay the tax of mports until industries
anse demanding a sufficient number of chemical products to complete

NYXIN.] Horasp & Fervor s Alincral Production, 1904-08. 11

an cconomic cyele, for chemical and motallurgical industries  are
‘ l ’ ! ’ ’ ? . .
esseutially gregarious in their habits.

- During the period under review a certainvamoux}t of seri()‘us‘zxztt;end-
fion has been given to the dcv’olopmcnt of .baumtc,‘ujppl(zll‘-ou, an
leadssilver ores, and it 13 1?1'01)al)le that d}lrlng fth‘e buccgctﬁlgequil;;
quennial period, 1909 to .1913, the snlleltlng 0 1?91}111?(10 Tles n(l)ost
in the Indian Kmpire wﬂ‘l Dhecome _fnmly esta )‘113, c .ﬂ ‘ ;c most
promising province 1n thl.s respect 18 J51'1rma(, (\)\ 1(;1(; ‘1(;‘ 51514)‘ g
of lead slags from Bawdwin commenced n 1909 (see page 204).

Although such great progress hus.bce.n made during the pcnot\l
wnder review in the development of the
Comparison with foreign mineral mineral resowces of India, the relative
producton insignificance of the total valuc will 'be
geen. by comparing the 1907 figures ffu' India in Fal{)l(; )iU\\‘r;t)};‘
those for the twelve most important mmoml 1)??(,)([110:[5.() .t mF ni .(,”
Kingdom. the United States of A\'murl:n: and the (,xmnvmln) Jrilptllu,
oiven in table 2. From this it will be seex}'that t;he va u(,”o1 ) u;
zoal produced in the United Kingdom was fifteen times the \a{ucto
the total Indian mineral production; the \:ayue 0% e:wh) o deg
out of the twelve leading mineralﬁ of the United btat&?s‘cxcee t‘:l
the total Indian production; whlli.t t}thelwlxhlle ()tfofille ;?éllla?atcozf
y b1 vas ten times that ol the Indian total, .
iil(éiziﬁ‘ ‘:md magnesium - salts ()nly one n_ulhou. st‘cf'llllg lslsi
(as noted on page 12). A factor 01. great nnpmtamrb bo.ldil;
mineral development of the country 1s the outputTlf)‘ ) ullllllga
materials, such as clay, slate, an.d bu.llyq.mg stones. ! utst 18 ,,L (Z.ay
illusbrated in the case of the Umt%‘d Ixn'lgdom. whmic .~:1 one, Id}g;
and shale, and slate, rank rcspectlvely Srd, 4l :)m( 0:1..111\%‘04“
of value: and in the United States \\"11()1‘0 }’1;;}' ploductb rank , Ay,
‘sbone ’ ranks Tth, and cement b‘t-h: m order of value, “nhc \‘a.\u(;
of the clay products alone, by .whu-h. s meant clay, \)ln(;kb*) tiles,
pipes, etc., being more than Luux: t‘lmes the \'11\}\0 ol the total
Indian production. ln the case ol Germany no figures for thoss
substances are avallable and consequently none a
table. It will further be noticed what iy iy
mineral production ol cach of the three
by the ores of the metals uged by the
lead and zine in all thyee
countries, and ol gald,

pear
bortant part iy 1,
Comnbries cited g plaved
. ;1,.1'1&, UCh s (g of iro

. muntru:m ol copper iy, two  f .
silverand t, cach iy ONe countypy e
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Tasug 2.— Values diering 1907 of the Twelve Leading Mineral  Products
i the United Kingdom, United States, and Germny.

United Kingdom. {(¢)

Unitod Statles of Ameriea. (b)

e —— A\,,__.‘<f

{
y

Guriman Bmpire, (1)
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the five years under review, of nearly £2000,000 over the aver-.
' v is increase has beer
age of the three years referved to, and that thls_ Inerease }'\a ) en
distributed over all the items, with the exception of quickst ver,
mineral oil and paraffin. and precious stones and pearls unset, in
which there has been a decrease in the average annual value of
3 805 N 240,24 s ively.  The chief increases
£3,805, £457,781, and £2.40,.441, respectively _ The chief ]
in the average annual imports have been i copper, 1won. z(n:(
' ; ; = K C e . T
steel. the amounts of increase being €394,854 for copper, £702,950
steel,
for iron, and £999,771 for steel.

TasLe 2 A.—Value of Inports of Minerals and Products obtained directly
Jrom Minerals jor the years 1904 to 1908 (includinyg (fovernment stores).

—— . 1904, 1905. 1906, 1907  , 1908. ! Average.
' — — | E ——
S I e —— - i
B I £ £ 2 J £
? 3 9 188,127 525,065 502,427 150,942
Salt . . . 471,095 417,907 ‘ ‘ )
. i . 2706 | 80,075
Metals : Brass . 69,046 71,806 61,390 84,429 112,796 | 0,073
k 5 7 1,48 2.202,950 | 1,485,697
coprer .1 1,751,744 1,173,110 1,104,489 1,106,190 ,202,950 ‘ 5,607
German : 127,563 113,771 109,916 164,210 140,595 | 131,211
silver,

£ L £

Goal 120,527,378 Cuoal 126,242,073 : Coal Gueluding hrown

coal) . . . 77,530,900
Lron-ors LSS R Pig-ivon 108,820 945 ‘ Potassiutm ol

magnesinm salts,

excluding aluw . 6,657,700
stone () BNTHRGD Copper 35,087,741 1von-ore 5,050,000
Clvy and sjale L0587 Clay produets 32,637,037 Zinc-ore 2,111,650
Shate 175600 Polroleinn 24,602,577 Coppor-ore 1,335,100
Oil-shale SO6.528  Gald 18,569,959 Sait (sodiam ehiloride) 1,123,500
Tin-ore (dressedy THETO0 Stone () 14,600,781 | Lel-or LAa0GG6p0
Salt 648,596 . Coement 1,479,230  potroleam 352,500
Lewt-ore 419,247 Natural gas . 10,855,613 Atum and aluminium

sulphate 210,100
Chalk . . . 200,882 Load TM8,172 ° Sodium sulplate 114,990
Gravel and sand . 183,625 Silver . . . TER9,076  gron pyrites . . %6, 100
Zinc-ore . . . 100,533 . Zine SAZLINT | Anganese-ore . 56,300

() Value at mino or quarry.
{0) Valuo at place of production | in most cases, of

L ! Products obtained trom the raw materiads,
fe) Limestone, sandstone, wnd ignoous rocks.

In this place. also, it will be mteresting to note the  values

fenports of minerl recorded  for mported winerals and for
mports of minerals and mineral . . . 1
oroducts. products  ohtained diveetly  {rom

-
- ‘ _ evals dwring the period  under  review.
These figures, exclusive of the

. . . alues  of cutlery and  hardware,
machimery and millwork, ratlway plant and volling stock, carthen-
. o >

ware and porcelain, glass and  glassware jewellery
B . LA R

gold and silver, pats and colowrs, and alizariy and aniline dyes,
are shown in table 2A. ‘

‘ ' From this table it will be seen that the
tmports of minerals and products directly  ohtaine
have Increaseq from

the average annual
the last column,

and plate ol

from mincrals
CHLA25962 in 1904 ¢, LHATE T4 in 1908,
alue being £12,037.022.  1f ¢l
showing the average v
08, be compared with the average
1901-03, given on pages 185
Records, it will be

figures 1n
alues for the period 1904
age  figures for the three years
and 186 of Volume XXXIT of these

seen that there has been ap inercase, during

- = 95 2 5.
Iron . . 2808015 2287865 2,885,403 3434645 3,302,003 ) 2,945,858
Steel 100178 2,000,696 2,401,504 8,113,361  8,174.967 | 2,617,740

Tead S 129,315 151,118 118,769 154,667 148,060 140,386

Quicksilver ; 27,472 23,284 27,258 20,218 24,087 24,461

Tin . . j 263,194 188,913 187,337 259,403 ' 296,839 239,137

Zinc . . \ 110,891 93,446 131,900 111,535 101,889 109,932

Upenumer- ‘ 81,244 140,776 ‘( 178,354 | 151,662 110,262 32,460
ated.

8,600,320 9,665,408 7,806,958

—

Total of Metals i 7,069,457 © 6,343,285, 7,256,320

| .
Inorzanic  Chemi- Il 305,018 405,280 438,755 514,282 194,793 461,626
nory 4 ’ :
cals, :

2,230,795 © 1,767,441 1,483,138

946,41 2,572,681 | 2,000,004
Mineral Oil and 1,046 417 ,

Paratiin.
Coal, coke and | 325,618 252,495 ! 295,456 } 387,450 491,993 350,462
atent fucl. i ' !

Precious Stones and 1 589,679 | 853,100 696,600 501,411 334,590 595,078
Pearls, unset | , ’
Stone and Marble . 17,877 27,714 26,910 - 28,495 31,876 26,574
Other Building 226,428 295,599 328, ‘ 330,866 385,667 315,288

Materia's,

Total . | I1h425,962 10,422,011 1,014,186 ' 12,843,306 14,478,744 | 12,037,022
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There is o sabisfactory  deduetion fo be drawn from both the
decreases and inereases 1 the deerease in the imports of mineral
oils indicates the  development of our own oil-fields, whilst the
inerease 1n the dmports of metals mdicates the approach of the
necessary  conditions of narked required for the profitable exploita-
tion of the deposits of ore known to oceur in this country.
But, in addition to the tmports of minerals and of products oh-
tained  diveetly  from minerals. shown m table 200 there I a
targe  import of products of a wore finished nature manufactured
cither entirely, or almost entively, fron winerals or mineral  pro-
ducts.  These exceed in total value the items given in table 2A;
and, in order to mdicate the nature of these imports of more
finished products, we give below the fiowres Tor 1908 of  the most
important. of these tnports

L
Railway plant and rolling stoek . . . . . 8406408
Machinery and mithwork . . . . . . 4,780,485
Cutlery and hardware . . . . . . . 2,279,854
Glass and glassware . . . . . . . 825,568
Alizarine and aniline dyes . . . . . . 572,446
Paints and colors . . . . . . . . 331,016
Barthenware and poreelain | . . . . . 280,688

Total £17,575,465

Considering  only  the  vear TOOR 6 wilh be  seen from these

. flunves  the he € J
Comparison  of imports with ."’“\ that “_“ total \m\\“', ol the
production. wports  of  winerals and producks  ob-

tamed directly from minerals, and of tho

articles manufactured from these, was oyer £32.000.000. whilst the

value of the mineral production of the country was not (quite £8,000,000.
1t is evident, therefore, that thereis o dcn;mnl in India for ,pm(iuuts
manufactured ultimately from minerals 1o the annual value of over
four times the annual value of wineral production, apart from the fact
that a considerable proportion of the mineral imports of India is
f‘.xported. This indicates better than any other {
18 for the developmient of the nineral in;lustriu.\' of Tndia for  the supply
of the internal consumption of the country,  quite “L yart from any
markets that might be supplied ahroad. 'l‘l.m,t |l\(]i:L ‘iin‘ many cases,
possesses the mineral resources requisite for {he s ‘lyv [ this demand
can he gauged from the substane ' MR

igures the scope there

e ol this review,
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Summary for the Minerals of Group I

The production of chromite—which has been transferred to
Group [ with the commencement of
mining operations in  Baluchistan in
1903, when there was an intial output of 28%tons—has averaged
6,715 fons valued at  £9.110 during  the quinquennium, the
highest returns being in 1907, when there was a production of
18,503 tons valued at £24101 owing to a sudden large production
in Mysore, where chromite is worked in the Mysore and Hassan
districts, particularly in the former. There was a great decrease
in production in both Baluchistan and Mysore in 1908 owing to a
drop in prices and to accumulations of stecks. Prespecting opera-
tions for chromite are bheing carried out in Singhbhum district,
Bengal.

Chromite.
L)
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In the case of coal, the continuous ncrease in the Indian out-
put recorded for the previous period
from a little over four million tons in
1897 to 7} million tons in 1903, has been followed by an
inerease during the period under review from a little over 8 million
tons in 1904 to 12} million tons in 1908 (sec fig. 1, page 15). The
increase during the past five years has heen nearly 72 per cent.
and during the past ten years 177 per cent.  On page 8 of the
previous Review it is recorded that " India, for the first, though
probably also for the only, time, secured the leading place as a
coal-producer amongst British dependencies.”  This has not proved
to be the case.  India passed the Australian output m 1902 and
since then has gradually mereased, its lead over the next two
countries, Australia and Canada, the output from which is about
equal, wntil in 1907 the Indian output was about a million and a
half tons ahead of each of these two countries. By far the larger
proportion of this phenomenal increase in the Indian coal pro-
duction has been obtained from the Jherria coalfield, the output
of which has grown from 750,000 tons in 1898 to 64 million tons
mm 1908.  So that by 1908 the output of the Jherria field had
become 50-6 per cent. of the total Indian production and the out-
put of Bengal had increased from 786 per cent. in 1898, and
855 per cent. in 1903, to Y05 per cent. in 1908.

Coal.
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The final stages of this remarkable increase in the Indian pro..
duction were marked by what might be called a ‘boem’ during
the years 1907 and 1908, when demand kept ahead of supply, so
that the average prices ohtained during 1908 were higher than any
previously recorded and in consequence of which many new coal
companies were put on the market, several of which were doomed
to failure from the beginning. ' i

The greater part of this increase must be ascribed to the
normal development of trade, for there has been no development
of the meta'lurgical industry within the range of coalfields and the
general nature of the coal-consuming industries has not changed.
Thus the quantity of Indian coal consumed on the railways has
increased from 1} million tons in 1898 to 3} million tons in 1908,
whilst the Indian coal consumed on railways has formed 29 per
cent, of the total production during the period now under review,
this being exactly the same figure as held for the previous period
1898—1903. and indicating that railway expansion has kept pace
with the coal-consuming industrial enterprises.
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The luports of forcign coal have variad from 200,000 tons to
300,000 tons and the exports between 500.000 tons and 900,000
tons, thus maintaining the relative positions of  the  figures  for
imports and exports first established in 1800 (see fig, 2, page 16).  Owing
to the great demand for coal during 1906 to 1908 and  the en-
hanced prices, the proportion of foreign coal used on the rallways,
although still insignif‘n'mnt. rose.to 21 per cent, of the total  con-
sumed on the railways (see fig, 3, page 17). )

Diamonds have also been, transferred to Group 1 during this
period.  The production has iluctnated,
: the average for the period being 3067
carats valued at £2799.  This ])]‘()(lll(;ti()ll refers  to  the Central
Indian States of Panna, Charkhari, and Ajaigarh. | Some attention
has also been given by praspectors to the diamopd-hearing depostts
in Anantapur, Banganapalle, and other portions ol the Madras

Diamonds.
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Vi 4. Praduction of Qold sinec 1890,
During the period previously reviewed a steady increase’ in the
production of gold was recorded, from
390,595 o0z, valued at £1.568,060 1n
1897 to 603,218 0z. valued at £2,302493 ijn 1903. This increase
continued - to a maximum of 631,116 oz, valued at £24928.162 in
1905, since when there has been a small decline, the produc-
tion for 1908 being 567,780 oz. valued at £2,177,847: This decrease
is due: to poorer ore having been reached in the lower levels
of some of the mines in the Kolar field, from which by far the
largest fraction of the Indian gold output is derived. These mines

Gold.
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seem to be improving again and the slight increase’ in the 1908
output over that of 1907 has been continucd into 1909. The
changes in the Indian gold production since 1890 are shown in
fig. 4, page 18. :

The recef-mining commenced at the Hutti mine in the Nizam’s
Tominions during the previous period has lcd to a continuous
production of gold with peyment of dividends during the period
under review. There has also been a small production of gold
on the Dharwar field since 1905, hut the work there has,' S0

far, given somewhat disappointing results. Promising development

work has been carried out.on the Anantapur field discovered. in
1902.  There has also been a continwous production By the Burma
Gold Dredging Company operating on the wupper reaches of the
Irrawaddy river and one of its tributaries, and the first dividend
was paid in 1908.

The average value of graphite raised dwing the period under
review has been £12879 as compared
~with” £11,981 for the previous period.
The average annual production hes becn 2,711 tons, this heing a°
little over 3 per cent. of the world’s production.

The works at Barakar still rcmain as the one suceessful attempt
‘ to manufacture iron along European
lines in India; the annual average
output of pig iron has been 41,919 tons, a slight increase over
the previous period. Near Kalimati in the Singhbhum district,
Bengal, works are now in course of erection for the manufacture of
both pig iron and steel by the Tata Iron and Steel Company, from

Graphite.

Iron.

" iron-ore derived from large deposits proved to exist in the

Mourbhanj State. The native charcoal iron industry continues to
flourish in some of the more remote parts of the Peninsula, but
particul?xrly'in the Central Provinecs, where there has heen during
the period an annual consumption of 2,189 tons of ore employing
an average of 435 small direct-process furnaces, with the produc-
tion of B5T tons of iron per annum.

During the five years undir review, the average value of the
unfinishcd and finishcd iron and steel imports has increased from
£12,883,879 in 1904 to £22,(84,677 in 19(3, the average value for
the period bdng £16,910,432. The value of the pig iron, iron
bars, and stecd bars, shects ard beams, hss increased from
£4,6(8,070 in 1904 to £6,527,930 in 1908, with an average value

c2
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for the pericd of 25,465,172, the differences hotween these totals
end those given ecarlier in this paragreph bang due to the imports
of preducts menufecturcd from iron and steel, namely, rallway
plant and rolirg stock, machinery and mill-work, cutlery and hard-
~ware.  The figurcs for iron and stecd imports show that there is
room in .the country for a large iron menufacturing industry,
wlich would soon bring in ils trein the manufacture of machinery,
railwey 1lent, ete.

We cre oiill compdled to rely upon the export returns of
“jed stone’ to the Streits end China
for o correct id~a of the mognitude
of the jcd ite irdustry of Burma. The average ennuel quantity
of jed ite cxportcd duiing the peicd urnder review hes averagcd
3,470 cwt. ts comparcd with the somewhat larger quentity, 3,911
cwt., dwing the previos pericd ; tut the dedercd value hes becn
much Lighcr, nomdy, en average of £61,353 per annum ageinst
£44,770 in the previous period. As in the period previously re-
viewed, jediite stende ninth in order of velue in the Indien mineral
preduction, i's velue bing five times thet of the iron-ore end
grephite end six times thet of the tin-ore and not very much less
then thot of the ruli .

Curing the eerly perts of the pericd under review the operations

Magnesite, conduct(q on the megnesite of the

‘Cha'k Fills’ neor Selem were meinly

of & prospccting. neture, kut o plent hes now been crected to

ccldne the minercl on the rpot ¢nd future exyloitation promiscs

to be on & lerger secle,  1lis is seen in the greatly increased pro-

duction of 19(8, newrrly, 7,534 tons velued ot £2.009, the average
velue of the ontput for the whole period being £689.

As in the period previously reviewed the phenomenel increase
in the mining ‘of menganese’ore in
India is the most connpicuous feature
in the miners]l irdustry of India. Production begen in 18(2 with
the outyut of 674 tons of meongencse.ore. By 1903, the lest
yeer of the peried proviously reviewed, the output hed risn to
)77,‘62\ tors.  Twirg the prcsent period, efter a olight decreese
1 19C4 owing to the low pricen preveiling, the production hes
1(;05:3::3 g( n\‘\)i‘T\Ou&Z fﬁ) 0&; mAY fem o{'. 902.291 tons in 1907,

average {or the 1.1 . pried to 674,315 toms in 198, the
8 whole period beiug 509,143 tons. In 1907 the

Jzdeite.

Mzoganzre-ore.

THOUSANDS
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- I ! Indien  outrut wes  lub
" - slightly esmeller then thet °
: of Russia, eond, fnelly, in
el H -19(8, Indie, owing {o a
¥ much lerger d-crecss of the
: ]\ Russizn output, eassam d
w0 l ‘ the first  place  smongst
2 . the world’s  preducers of
'2 J mengencse-ore (see fig, 13,
° page 133). At the cnd of
“ il 19(8 there wes & consider-
It able swplus of orc—sti-
2 w ated et some 3C0,CCO tons
o ® —lying at the mincs, owing
" . A to over-prcduction during
& s [ o i 1907 under the stimulus of
'°f th the high priccs then pre-
f} ‘.: \ velent.
2 [ i The average annual velue
o ! of the ore producrd during
: !' the years 18)8—19(3 wes
@ I £154,6¢5.} This hes increcs-
= 1 «d to £767,319 fot the
. / period 19(4—19.8, the mesi-
w ; mum velue baing £1,807,977
“ f in 190)7. Teking the averege
- i values for the periid,
w0 \ / H mang:ncse now stends tliid
© //\ S amongst the minerzals . pro-
:: / & /1 duecd in India, bcing ex-
(:; )28 465,’ ¢ ce((licd only by gold and
. P 2% =B, coal.
3 Lz Y J Figure 5 shows that, whilet
wl |1 / c""@f’}/’vﬁmkéh during the previous period
”KE/?: e L LKL mangancse-ore was produccd

only in Mrdres and  the
Central Provinees, with an

Fig. .- Producl'on of Mai genese-or: since
the comin encen ent on 1893,

1Thi: js much greater than the t;verr;éé value recorded in the previovs Review
wheh was £€79,44:, 'The true oxport values of the total production have nvow
bern ziven and the rovised totals may be seen by referring to page 536 of

Memoirs, G, 8. 1., Vol. XXXVII (1909).
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‘ The average annual value of the mica produced in India durmg
initial output from Central India in 1903, during the present these three quinquennial periods has been :— -
period the provinces of Bengal, Bombay, and Mysore . entered the _ ‘ E
list of producers. ' ’ . , L1804—1898 . .. ggéf]’;

The continued export of manganese-ore 1in the raw condition v iggi:}g‘;g oD T D
with the absence of any attempt to manufacture ferro-manganese ’

in India cannot, in view of the unlimited fuel supplies lying idle
in India and the annually increasing bill for impcrted steel, be
regarded with upmixed satisfaction.

> The. great increase in the present period is due to the invention
‘of micanite, which is manufactured from scrap mica ; the cheapness
of this product has led to the greatly extended use of mieca for

. A-l:“?—_T‘ﬁh”"mw ) - T electrical purposes.
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. Fig, 6.— L g0 — :
Th h O~ Hzports of Indian micq during the past 13 yrars. L7 R R A B ! ”
¢ three prinei son b ’ . : |
.]Umlpa‘l' contributors to the world's supply of mica . o ___4;“,_-%_”- ‘—%M.L—“# .
Mica. are India, Canada, and the United ‘ ' 16 __,‘_ R g - |
States of Ameri ' i i 8
. . _ merica.  During  the qun- sl i 1
quennie . 2 g { |
‘€6 countries wag £464 15 . . . . : . 50 92 99 2 .
due to Todia s thy 1or 1 was £4§4,104, of which 681 per cent. was 2850 Prodaciion of Petrolewm. since 1890
countrics dur"mg . a vaéue ot. the mica produced by these three : ' ) e T
o nex ulnguenni 2)¢ as .
£709,785, and the Ind; quing al  period, 18991903, w '

an COn'trlibuti(,n had fallen to 601 per cent.
: nquennial period, 1904. , lue of
the mie ) —1908, the total value
tributioi iﬁz(;guceél amounted  to £1,404,203 and the Indian con-
ased slightly, namely, to 618 per cent, of the total.

Fig. 6 shows the fluctuations in  the total weight and the total
value of the mica exported during the past fiftcen years. In-the

during the present qui
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present period Rajputana has rissn to a position of nnportance
ag a producer of mica, and has yiclded 11-3 per cent. of the total
Indian produstion by weight.

Daring the piriod previonsly reviewed  the production oi pétro-
loum increasad  Irom 19 million gallons
m 1397 ro nearly 88 million gallons w
1903 ; daring thy presont poriod the production has continued to
increas:, though at a som>what smaller rate (s2e fig. 7, page 23), the
fizur:s boing from 1185 million gallons in 1904 to 176} million gallons
in 1903.  Th» avorag: annual valus of petroleum produced has
insraaad from £183,810 for the period of the previous review to
£3)2,387 for ths prasint period. Daring the refining of petroleum,
parafia wax, patrol, and othr prod s are obtained, and there
has “bym a gent insrnasy doaring the period in the export of
parafia wax, from 42,910 cwi. in 130} to 83,572 ewi. in 1G08.

Noxt to petroleam, rubles now form the chief source of revenue
amongst the m'neral produsts m Burma,
the Burmr Ruby Mines, . Limited,
paying an annual rent of two lakhs of ruvees (£13,333) plus 30

Petroleum.

Rubles, Sapphire, and Spinel.

per cent. of the annual net profits.  The Company has paid

dividends continuously since 1898, except on two occasions, the
last being the year ending with the 28th February 1909, owing to
a slump in the ruby market consequent largely on the world-wide
commareial  depression. The value of the output of rubies.
sapphire and spinel, for 1908, was but hall its usual value, and
consequently the average annual value of rubies, ete.. for the period
under review was only £84,406 as compared with £89345 during
the peried previously reviewed. In addition to the Burmese rubies
this total includss a small production of sapphire from the mines
in Zanskar in Kashmir, but work i this area

has been again
discontinued.

The annual amount of salt produced during the period 1904..
Salt. 1908 has been fairly constant, averaging

1,167,785 tons exclusive of Aden. as

compared with 979,572 tons during the period 1898.-1903. This
ncreass 18 doubtless partly due to the redictions in the salt tax
from Rs. 2-8-0 a maund to Bs. 2-0-0 a mwund on the 18th March
1903 and from Rs. 2-0-0 a mwnd to Re. 1-80 a maund on the
22nd  March 1905. Of thoe salt produced 645

_ : per cent. was
obtained from sea-water, 252 per cent. from

sub-soil brine  and
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from lakes in areas of internal dra‘nage, whilst the remainng 10-3
per cent. was rals>d from the rock-salt deposits in the Punjab ard
North-West Frontier Provinece, Tnc average anuuval import of
foreign silt amounted to 484,940 tors as comrarcd with 433,774
tons during the previous period, of-wh'ch 88 8 per cent. was ‘mzorted
into Bengal and 110 per cent. entercd Buima.

The prediction of saltpetre is evidently understated, teing
cous'drrably  below  the quantities
returned  as  exports. - The average
annual cxports for the five yeais amounted to 358,989 cwt. o8
compared with 382,353 cwt. during the pericd previotsly reviewed.
As, howeyer, the value per cwt. wes sl'ightly greater, the averege
annual valve during the pericd of the present review was £2€5,135
as compared with £262,€03 duvring the previors pericd.  Of (his
amount 328 per cont. by weight went to the United States, 250
per cent. to the United Kingdmn, and 22-1 per cent. to Hongkong,
the United States ristug from the position of thitd most imrortant
consumar diring the period of previows review to the chief pesi-
tion duricg the present peried. 561 per cent. of the saliyetre
was mwnufactured in Behar and 286 per cent. in the United Pro-
vinces; 986 per cent. of the total left Ind’a throvgh the port of
Calcutta. The trans-frontier Imnorts of seltpetre from  Nepal
averaged only 4,156 cwt. annually as compared with 9,417 ewt. in
the previous period.

Saltpetre.

The prosscution of tin miing in Scvth Burma by the primi-
tive methods “of the Chinese and
Slamess  hes continted  during  the
period ; there has also Dbeen a cousiderable amount of prespesting
carried out by European syndicates, one of which is engeged in
erecting concentrating and electrical power plant near Maliwtn in
Mergui and promises to become a producer in the near future,
working both lode and alluvial deposits. Tin has also been won
in the Karenni State.” The average annual production of tin-ore
in Burma has increased from 1,645 cwt. valued at £6.876 in the
period previously reviewed te 1,670 cwt. valved at £10.962 in the
present quinquennial period.  The mduvstry 18 expeeted to artain
greater magnitude I the futere owing to the Iterest that has
been aroused in these deposits, which are & natural continuation *
of those in the Malay Peninsula, from which more than half the
world’s supply is derived.

Tia.
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1L DETAILED ACCOUNT OF tTHE MINERALS OF GROUP I,

Chromite.

Chromite is known to occur with serpentine and other rocks
of the peridotite 'fzunil_y in the ¢ Challk Hills 7 nearv Saleni, in the
Andamans, in Baluchistan, in Mysore, and in Singhblum.  Attempts
were made many years ago to work “the deposits near Salem,
but were not persisted in. No attempt has hbeen made to work this
mineral In the Andanmans. Work was

Baluchistau. > ‘
commenced on the Baluchistan deposits

in 1903, the output for the first year of work being returned

as 284 tons. The production from the two producing districts—
Quetta-Pishin and Zhob—is shown in table 3, from which it will

TaBLE 3.—Production of Clromite during the years 1904 to 1908.

1005, o, | 1907, 1908,

ProviNce.

|

|
J (‘i‘l’ti" ‘I/ aluc. (%‘IIIL)"- Value. (‘:‘i:l,:l Vealur, f (\t)lllljn { Value. Q:)lttn !Valvw
CTons. £ Tons ‘ 3 ‘ Tons. ‘\ R } & Tons. [y
Baluebistan | 3506 4,137 2,708 SEAEEIRNUE L7274 ; 9699 | 4135 5513
Mysore . .. ‘ .. .. .. 1 . ; .. llmw J1.705(a) 610 825(a)
TOTAL . 3596 4137 2008 5452 437?‘ 708y 8303 20101 | 4745 6.5
) |

(1) Estimated.

be seen that the total production for the period under review is
22,088 tons, corresponding to an average annual output »of 1,118
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tons. The chromite is exported Irom Karachi, and is of high
grade, occurring as veins and irregularly segregated. masses in
serpentines that accompany great basic intrusions of upper Cretaceous
age.! - a

In Mysore State chromite has® been found in the districts of
Mysore, Hassan, and Shimoga. It has
been worked in the first two districts
only, the production for 1907, the first year of work, being 11,029
tons. As only 201 tons of this total was exported from Mormugao—
the port of shipment for most of the minerals of Mysore—large
stocks have accumulated, and the production in 1908 fell to 610
tons.

Mysore.

The amount of ore railed to Mormugao by the end 0f1908 was
5,947 tons, all derived from the Kadakola area in Mysore district,
and nearly all of it from Mr. J. Burr'’s concession. The amount
shipped up to the end of the same year was 3,905 tons.

Chromite seems to have been first found In Mysore by Mr.
H. K. Slater, who found a rock showing
grains of chromite in a talcose matrix near
Harenhalli in the Shimoga district.> Even the richest specimens did
not indicate more than 35 to 40 per cent. of Cr,0,.

Shimoga dfstrict.

The most important of the Mysore chromite deposits is situated
near the village of Kadakola in the
, Mysore district (first taken up on license in
1906). The ‘country’ consists of gneiss with occasional patches of horn-
blende-schist. It is cut by a couple of ultra-basic dykes of the
dunite series, one of which has been completely altered to serpen-
tine for a length of about two miles. The chromite occurs for
the most part as a narrow vein, averaging, probably, not more
than 9 to 12 inches in thickness. But in one place it forms a
large lens. Several thousand tons of chromite» have already been
quarried in this area. The ore is of fairly good quality, often
yielding on analysis from 50 to 52 per cent. of Cr, OJ, but a
considerable proportion of it is probably of lower grade.?®

Mysore district.

1 F. Vredenburg. @ neral B port, Geol. Surv. Ind. for 1902-03, p. 0.
2 Ree. Mysore Geol. Dept., 11, p. 129,
Report, Chief Jnspector of Mine , Mysore, for 1906-07, p. 36,
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Chromite has teea founl in the Hassan dis‘rict in 1906 over
a leagth of about 2) miles, in 8cme
altered wultra-bas’c rocks—tremolite and
eastatite la~gely altered to-tale and swpentinc—located in a belt of
homnhlendic sshists.  The ore con®is's, for the most part, of small
gralis of chrawite embeddad 11 a taleose matrix. Scme of the better
portions of the rock probably contain 30 to 40 per cent. of Cry0y
The Mysore Chromium Combvany, Ltd., which was formed for the
purpcss of working several ¢f the bleeks, 1s erecting a concentrat-
ing plant in Bangaloré in crder to raise the percentage of C(ryO4
up to about . 0.}

Hassan distrist.

In 1907 a spezimsa founl by Mr. R. Saubolle, prospecting cn
Sing hL bum. Lehalf of Martin & Co. of Calcutta,
near the Suru pass on the road frem
Chaibasy  to Sonua, Bengal-Nagpur Rafway, in the Singhbhtm
dis‘rict, Bengal, proved on examination in the Geological Survey
Office to be chromite. The ore oceurs as bed-like veins and as
scattered granules in s>rpentine. A simple taken from a. total of
about 10 tons of ore extracted from twelve prospecting pits showed
50-65 per cent. of (r,0; and a picked specimen 5319 per cent.
Prespecting opera‘lors on this and two other occurrences in the
immediate vici:ity have not as yet disclosed any 'arge bodies of
ore, bnt only irrczular veins, Soms 40C tons of uncleun ore have
been extracted during 19G9.

Coal.

Since the year 1882 the expansion in the coal mining industry has
been uninterrupted and during the past
eight years the production has been
doubled, while during the quinquennial period under review activity
In coal-mining became marked to such an extent as to constitute
what might well be called a ‘ boom, for the demand so far kept
ahead of the supply that the average pricca obtained during 1908
were lhigher than any previcusly recorded.
rese frum 8,216,766 tons

Progress in output.

) The total production
904 to 12780 835 fopy in 1908, an

! Rep rt, Chief Lnspector of Mines,

for tunas, o Mysore, for 106.07, TR ulm.ﬂur repe b
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increase of 554 per cent. The annual figures for production and
value during the qu'nquen:ial period aré shown in table 4.

TapLE 4.—Production and Value of Coal during the years 1904 to 1908.

YEAR. Quantity. | Totsl value st the mines. : Al'ezz%:g’g “; ge” ton
! _

- Tons. Rs. ] £ ‘ Re. A, s d.
jecs .. - | 8218707 | 2,00,8240° 1,308,826 : 2 9 3 5
1905 . . .| 8417730 | 2129164 1,4:9,443 } 2 g 3 4
19¢6 . . . 0,7€3,250 | 2,96,£0,65 1,9:2,042 | 2 15 3 11
1007 .. .| 1L147,33¢ | 3.90,45,000 2600726 | 3 8 4 8
wos . .| antee | senasanc | a9 3 1|53

Tt should be remembered that the values stated are, in reality,
' the prices pail for coal at the pit’s mouth,
and these are necessarily dependent upon
the relaticn between lceal suprly ard demard, not ircicative cf
the actual value cf the fuel. Pergal ccal, wkich 1s all rcerd ‘1he
best quality worked in Irndia, is returced as hay irg a lcwc'ar value
than the coal worked in cther provirces, where higher prices can
be safely demanded by the miner. :

Prices.

The average ccst cf coal to the corsumer in India is low.com-
pared to thet of m-st cf the principal ccal-predueing ccuntries cf
the world. The following table shcws tke declared rit-mcuth
value in scme cther countries during the five yca-s 193 to 1907 :—

| ; !
Coun r.es. i Per ton. | Counts «. ‘ Per ton.
} I I
- . | . |
‘x o do \, RS
a i 1‘
! . - :
Tnited Kingdom - 7 "7} | France (a) - 1 03
United States . “ 5 1131 ' Australia . . . \‘ 6 8}
R . . X 8 1(4 ' Japan . . i . \ 7 61
Germany . 3 M L
° (a) For 1€03 to 1506 only.
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In the previous riview (page [8), it is related how the Indian

, coal production overtook that of Canada
ungoru‘:::i:l;’;‘“ ladia with Canada ;1896 and how it gradually approached
that of Australia, until in the year 1902

fhe latter country also was overtaken; but it was anticipated that,
owing to the growth of the iron and steel industries of Canada,
which would lead to a large consumption of coal, Tndia would soon
have to resign to Canada tie first placd amongst the = British
dependencies ax a coal producer. During the period under review,
" the Canadian  production of pig-iron  and  steel

continued.  to
grow rapidly :

in 1900, the total (anadian pig-iron production was
96,575 short tons, and the amount of rolled iron and steel 100,690
short tons, some of this heing, of course, manufactured from imperted
pig-iron. By 1907, this production increased rapidly to 651,962
short tons of pig-iron and 706,982 short tons of steel. The pro-
duction of both products in 1908 was slightly less than in 1907.
But ‘notwithstanding this considerable increase in the production
of iron and steel in Canada, India has not fallen behind as a pro-
ducer of coal during the period under review. On the contrary,

TABLE 5.—Production of Coal in the three large British Dependencies,

1903, \ 1904, ‘ 1903. 1906, ‘ 1907,
i 3 5 53 < <
COUNTRIES, | & 5 E\ = g
i Metric tons, E . Metric tons, B\ . Metric tons. E . ' Metrie tons.l\s " Metric tons, S
=3 i3 2% ¥y T g g
£5 83 83 tH FH
\ 53! 153 xS % & 5%
! A A & A c
u Lo Lol oy P ‘
~ Australia . 7,229,182 12077 1,252,785 2:74, 17,616,248 \2'82‘ 8,734,368 “3.02\ 0,836,453 13- 17
: ' 254,420 278 7,68 ‘88 7961397 2-04 fo b
(,mu.xdu. S DI 278 70070 288 790107 F104 8905810 311 9535812 (3707
InAia . THOTT5L 2089 B34R561 3°15 85352492 3160 9,940,247 '3 43'" 11.525.696 '3°65
L R
tilish Empire 260,614,898 .. 264,684 H :
‘ e o0 g g

_ 1 309,071,528 1 ..

Records of the Geologieal Nwrvey of Tndia, | You.

as will be seen b
to increase, year b
this lead amount;

er Canada,.

y @ refgrence to table 5, India has continued
y Ysar,l 1ts lead over both Canada and Australia,
~ ng by 1907 to 1,500,000 to i d
1.8 St n8 over Australia an
00,,000 tons ov The cause of this is doubtlefs to be

N NNINL ] Hornaxn & Frrmor: Mineral Production, 1904-08. BT}

found in the greatly incréased industrial a(rti\vit): of India duringh
the period under review, leading mnot _pnly to an 11]?reased consump-

tion of coal in the producing industries, such as jute apd cotton,
but also to an increased consumption of C(‘)E.l.l on the .rallways en-
gaged in the carriage of the products of Ind'la’s industrial .and agri- .
cultural activity; and as but a small pr(?portlon of the Indlan coal 1s
exported, this largely increased p{:Odu‘cUOn may .be regarde.(_i as an
index of the increase in prosperity of India during -the period con-
sidered. In 1902, the Indian output formed 2:95 per cent. of the total

output of coal for the British Empire, and or}ly 0-94 per cent. of
the world’s total output. By 1907, the Indian proportion had
increased to 365 per cent. of the total for the British Empire, and
1-02 per cent. of the world’s total output.

A serious competitor with India for the supplv of coal to
' Cevlon. the Straits Settlements, Sumatra,

Comparison of India with Japas. and Java, is Japan © whilst, in the Pacific,

“fndian coal has. as a rule, little chance of ‘competing on successful

terms with the Japanese coal, owing mainly to questions of freight.
Japan, also, is developing rapidly industrially, and therefore, in these
circumstances, it is interesting to compare the production of coal in
the two countries. A reference to table 6 will show that, in 1885, the
]ndian and Japanese productions were practically identical, viz., a little
under 1,300,000, tons. From thence onward the production of Japan
has increased at a slightly greater rate than that of India. Thus, in
1900, the Indian production was a little over 6 million tons, and the
Japanese over 7 million ; in 1905, the Indian output was 8-4 million
tons, and the Japanese 3 millions more. By 1908, the Indiauvoutput
had increased to nearly 12-8 million tons, with the Japanese over
9 pillions more. The coal exports of Japan, which by its position
corﬂmands the ports of China, have risen to a much larger figure
than those of India. The consequence is that the quantity of coal
retained for consumption in Japan 1s approximately the same as
the amount consumed in India, as w'ill be seen by a com-
parison ®f the last column of table 6 with the figures given in
table 7. In making this comparison, howeve}', it must be remem-.
bered that a given consumption of coal in Japan registers a much
greater proportional industrial activity than docs the same con-
sumption of India, on account of the much smaller population of
the former country. :
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v Tapie G- Comparison of the Indian and Japanese Coal Statistics.

Probrorios, . 1M rors. Fxrors. Quantity

r -tained

YEAR Tttt/ T - R fcr cone

. | X . « Wt

[odian. 1 Jovan. ‘ Indic. | T, | Indin, Japan, suniy tien
| ' in Japan.

"Ifons, Tons, Pons. Tons. Tons. Tons. Tons.

1885 . L) L204.221 1 1290060 | 790,030 12,876 750 191,802 | 1,115.074

1800 . L 21688,521 4 2,566,551 | 781,664 | 12,201 | 26,649 853,720 | 1,725,132

25,
1895 . L B540,019 ) 1,733,860 | 761,096 | 68,931 | 81,1273 | 1,376,068 | 3,420,72¢

1900 . .| 6,118,692

|
|
)
|
|
i
|
i
|
|
|
|

7.369,068 1 127,318 | 108,393 | 511,453 '2,402,785 5,074,876
1901 . .| 8216.706 ‘l 1,700,710 1 252,303 | 526,711 | 304,850 | 2,878,503 | 8,347,918
1705 . . | S,4117,739 !11,107,‘799 171,035 | 320,495 | 836,188 | 2,507,527 | 9.229,767
1003 . . 9T783,2530 31:},013,871 257,203 | 34,525 935,580 [ 2,402.354 110,676,045

1007 . LA T334 H,716,488 | 108,348 | 18,461 1728,016 | 2,922,400 10,812,459

1508 . . 112,769,635

i

4 925,363 | 453,804 | 20,610 | 571,621 | 2,863,11¢ 11,992,887

The moarket for Indiep cozl must be lmitcd to (1) the home

ird astiics end (2) the Indiz 2 :

Relation of consumption to d ( )F nden 000““_130113,

production. w}}c‘re the manufecturing industries re-
. (quiring coal are comvaratively few, and .

where Ind'> 15 not the nole supplier of fuel. Tables 7 and 10 show
that, dwing the pest five years, Trd'a consum'd on an average
€20 per eont. of the cord predicd in the country, end, in addition,
mootted ennuelly on an averege 23082\ tong

; of fordagn coal.
e comrares with an everage

‘ corstmilion  during the previous
pcm.u} of 931 per cent. of the cosl produccd in the country, in
addition to an annual mport of 298,049 tong

The octuel ennual ineremnt of cor
i).cen, on .the everage, 1,065,495 ton
hon duving the some pericd h
18, 1n cach copn,
vious

of forcign coal.

sumption since 1903 has
s, whilst the increment of produe-
o5 averaged 1,066,250 tofs. This
akbout double the rets of inercment for the pre-

1] . . .
or period. M the incremerts for consumption and production
¢ 80 mearly alike, it is evident tha

o o . 2t the great expansion that
1;;:( dfukton.p]ace in the Indian cogl trede mus?t be due, as already
» to Industrial developments in India itself. That it has little
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to do with increased facilitics of transport and of consequent access .
to new markets is shown by a reference to table 10, from which

it will be scen that the increase in the Indian exports has been

very small, the average annual exports for the five years (1903-04

to 1907-08) being only 721,408 tons as compared with 426,835 tons

for the previous five fiscal years (1893-99 to 1902-03).

TapLe 7.—Relation of Consumption to Production. (a)

I CaNsuaMprioN orF INDIAN

CcoAl IN INDrA.
 T'otal con- ! QAL

LUy )ti()Il Of J o T TThem e
Yeiag. !

1 ‘l.(ml“ in ‘ Percentage
. T Quantity. of Indian
; production.
i
- i |
Tong, | Tons.
1904 . 8.888,773 7.610.639 926
1905 S L B848.306 | 7,630,686 90-6
1906 . . . . . . . 9,016,668 | 8,775,798 897
I
1907 . ..o 10801484 | 10,484,020 940
1608 1215644 L 12107019 948
i
Average - 10,014,175 9.321,812 926
' |

(«) The consumption of coal is assumed to be production ples imports mirus
exports.  Tn the imports and exports a ton of coke is taken to be cquivalent to
2 tons of coxdl. 'The imports include Government stores.

'l"\w uantity of coal consumed on the railways in India has
“steadily increased during the past quin-
quennial period as in the previous period
reviewcd. Ten years ago, in 1899, the
quantity of Indian coal consum(c.I amounted toﬁ)1:557,000 tons, while
last year, 1908, the consumption reached 3,604,094, Yet, the
relation between the railway consumption of coal and that of the
varions industrial enterprises in the country keeps a very constant
ratio. During the previous period reviewed the Indian coal con-
sumed on the rallways was on an average Just 297 per cent. of

Consumption of coal on Indian
railways.

D
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Cthe total production, and exactly  the same vatio holds for the
quinguennial pertod just past. The  various  industries of the

country are thus maintaining their coal consuming capacity with the
growth of railways for the varktions in exports and imports have
been very slight indeed.  The lesson (o he drawn [rom
Ceumstance was pointed out in the previous  Review o he general
natvre of the coal-consuming industries has not changed ;
has been no  development

this cir-

there
of the metaliurgteal  industries  within
range of the coalfields, and wnless these develop the demand for
coal will increase only with the normal development of trade.

TasLr 8. Coal conswmed on Indicn Railiwys during the years 1904 to

190%.
l IADIAN o IFORKIGN Ooat,
Y, | Pey Per o Per Total coa-

‘: Quantity, \ cent. of cent. of Quantity' cont. of sumption.
! I Total. | Indian ' Total.
(. | | ontput
! | ‘
TR T R
i Toms. | Tons. Tons.
|

taot . . S 2HTR “ 993 2008 17432 or7 2,464,773
‘ i

1905 . . “ 2668424 L 993 \ 317 18.235 07 2,686,659

|

1006 . . \‘ 2RTR.281 ‘1 987 \{ 2000 37280 13 2,915 561
‘ | |

1% “( 320 | 98 | 200 L8 TG 3,398,080

1908 ‘ 3604004 979 | a8 oy 21 3,683,727
\ .
I L
i ;; \

Arevage OSSR D gy b 41,488 3,029,760
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fhe total coal consumption on the rallways ; foreign coal was rapidly
displaced by the Iindian product atter 888, when it amounted
to 31 percent. of the total.  Sinee 1900 the Indian collierles have
supplied about 9% per cent. or more of the total railway require-
ments, and the amount of foreign material now taken is due to
local and chance variations in ocean freights.

The transport of coal forms an important item in the earnings of the
Railway Companies, especially the East
Indian  and Bengal-Nagpur systems
which  serve the Raniganj, Jherria,
Giridih, and Daltongan] fields. The trafic in coal for all Indian
railways s shown in table 9. This table excludes coal carried by
railways for their own consumption.

Earnings  from teansport of
coal.

TasLe 9.~ Coal carried for the Public or Foreign Railways = during
the years 1903 to 1908.

. Earning of
Coal carried -
Loal carried Ratiways
o on Indian -
: Ruilwoys. | from
SIS B 1 coal tratiic,

t
i

s v
Millions o £, Millions.

Tons.
1ows . . . . . . . ; R . 8036 154
oo . . . . . . . . R . 940 1-71
905 . . . . . . . . .- Ly20) 1-493
Vo . o 1119 293
s A 1210 J 242
[o0s . ) . . ) . . . . 1t 230

There was o tendeney to purchase more {oreion
) Lo}

sumpfion on
Forelgn coal on lndlan rajl.

coal for con-
some  of  the  railwavs

ways. during 1907 and 1908, wher prices were

| forced up and large (uantities of second
class. coal were put on the market. The quantity of foreign coal
consumed on the railways in 1908 w; ' ’

a8 the hghest recorded sinee

1899, when the amount taken was 82.446 tons. The varations
N - . «

during the past ten years have, however, heen small compared 1o

Table 10 shows the relation between  the mports of loreign
coal and the exports of Indian coal
" during the past ten years. 1t will be
seen that there has been very hittle change 'm. the total uwports,
while there has been on the whole a marked increase in the ex-
ports. the maximum  having oceurred in the vear 1906-07, whf‘,n‘
the quantity of Tndian coal exported exceeded Y00000 tons, whild

\ﬁ\pmls and gxpoﬂs.

for the calendar vear 1906 the exports were just. over a million

N Z
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:t‘on.\‘. During 1907 and 1908, when there was such a marked
inerease n- the industrial activity of India, exports were  largely
cwrtaited, while the demand for foreign  coal  inercased in shpit.ﬂ
of the grf’utly mereased production of coal in India.  Previous to
1901 l'hu mports of forcign coal alwavs exceeded  the exports, while
ever since the balance has been reversed

r| N v .
Tanre 100 Twports and Laports of Coal during the years 1898-99 1o
1967-08, including Government stores. (a)

Vi Fports, s port =,

Tons, Tons.
1898-94 . . . . . . . . . 390,616 327430
1899- 1000 . . . . . . . . . 494,870 305, 184
1900-01 . . . . . . . . . 155,688 :‘ 544,100
1901-02 . . . . . . . . . 204,945 525,408
1902-03 . . . . . . . . . 233,507 432,050
o0t . . o 207,082 . 496,072
190405 . . . . . . . . . 2K2. 4094 598,208
1905-006 . . . . . . . . . 192,147 840,388
1906-07 . . . . . . . . . 272041 939,312
1607-08 . . . . . . . . 24435 733,061
Average 285373 574,122

0 tmf;;)“f'l‘o}::ll.ﬁmn"e,\' include coke ind patent fuels each ton of coke heing reckoned n;

. .. .

Table 11 shows the m'lgn} of the coal imported during the past
fwu vears. The principal  features of
. mterest  are  the  increased imports
during the last year from Australia and Natal to meet the excessive
demands of 1907, when the Indian collieries were unable to keep
pace with the sudden increase in industrial activity, and prices were
raised sufliciently to make importation profitable,

Imports.
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TapLe 11.-—Origin of Imported Coal, Coke, and Patent Fuel.

. United Ay ali l _ Cther
Yean. Kingdom. Australia. Natal ! Japan. countLios, Total.
- |
Tons. Tons, Tons, . Tons " Tons. Tons.
1903-04 . . 162,474 25,046 LIg b le424 0 LT6T 206,829
I
0405 . .| JonseL | 106 3503 | 55,13 saon | 215,205
i
19053-06 . . 144,701 6,259 15 1 27.862 {074 186,911
1906-07 . . 227,158 25.873 70 ‘ 4,505 1.675 202,286
1907-08 . . 216,597 50,200 35,349 ; 3,288 2,301 309,825
Averag: 190,158 23043 S50 2Ly (476 248

The distribution of exported Indian coal is shown In table 12
from which it will be seen that Ceylon

Exports. and the Straits remained as before the
principal customers, both having increased their demands. During the

TasLe 12.—Ezports of Indian  Coal.

i
|

" 1903-04. 1004-05. 1903-06. 190607, | 1907-08. ] Adwcrage.

« Tons. Tons.  Tons. Tons. | 'Tons Tons.
! i
Aden . - 13,410 14,598 | 20,312 19233 1 13835 | 24077
British  Last 19,642 7,162 co o BT00 0 2,830 6,671
Africa. ) . i o .
Mauritiug - 8802 1 13413 618 132 3587 9,550
Coglon . . 257251 3T4T5E  BSLOLS | 041 SSLBS | 560,407
Java 3,842 6,115 8,171 . 14933 . 6,600 7.936

o Sottlo- | 142256 143720 235,420 0 203788 203419 | 203724

ments. ‘ 997 70.648 101,651 50.461

Sumatra . 13,975 30,802 33.227
126,069 100,711 ¢ 15.356
Other countrics |

|

\

Il
Honghong = -0 Yeee 4250 10,2781 16,841 | 11001 9,254
sasz sy | 93 | 1wl | r1ras6

TOTAL, Exports 493,070

£ ' £
310,213 436,568 ‘, 498,683 303,047 378,536
i

]
|
"[ g £ £
)
|

VaLve
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_previous period reviewed Ceylon took on an average 246502 tons
of Indian conl w vear, against an average of 360,127 tons i the
past quinquennial period. At the same time the quantities  slupped
to the Straits Settlenments rose from an average of 85090 tons
e 1897 1903 to an annual average ol 203721 tons in 1903 1908,
Considerable quantities of coal - weresent to Hongkong  during
1905 and 1906 to meet the demand cansed by cessation of - exports
from Japan.

The two tables 13 and 1 show the extent of  the fwo chiel
' markets for wiiaeh India has to compete
tml;(::aiblc expansion of the expart o0y g5t ralin, Japan, and Natal. The
British coal taken in Ceylon and  the
Straits  Nettlements is not all in competition with Indian  coal. tor
some of the mail steamers must accept the ligh quality of steaming
fuel from Kngland in spite of the comparatively low prices of material
obtainable from India-and the Pacific. The variations m the share
which India takes in these markets is of little value ax an mdex to
the growth of the industry: the collieries have been barely able
to meet the domestic demand, and Indian consumers complain no
less than outside customers of the quantities of  low-grade  fTuel
forced on them during the past two” years.
One cannot say that there is any prospect of India sending
uch coal to Pacific ports; although the prineipal competitors  at
present are Japan and  Australia, and these two  countries  will
find domestie markets for their coal in their own industrial develop-
ments.  China, however, s known t0° possess large deposits, which
will vemain locked up until more perfect transport  faciligies  are
provided from the fields to the coast.

Tasne 5. 11‘1))<(“l~!,); ('oal ['n/,m,-l.\‘ nf (’1'!/10‘/: /m‘ the years 1904 1o 190S.

ORIGIN OF YHE

w or 1904, 1905, W6 1007 Jo0s. | dreruge
| \
Tond. Tons, ‘Lons. \\ CMons, | o Tons.
United Kingdom, IR, 208 PARMEV) RROIDIS g
Brivieh Indin . 0SS M \:kh\\‘\\\% I e mie ) 2ss41Y
Napan 32,389 ILRTH

Other coundries 2,161

- —

434 $351 \
643286 010439

TOTAL, imports

TS A 200 | 335,546
RO 8000 BAOR | P16
1,008 19399 \ 7860
681,478 | ‘@'2“50‘ o 6077;535'7‘ 18197

s ——
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'  Straits Settlements for the years 1904
Tann 1 Diports of Coal into the Straits Settlenents forr i

to 1908.
5 5 907 1908. Average.
ORIGIN OF THE | 1904, 1903, 1906. 1907. L
M (fOAL. |
|
L P
Pons Tons. Tong, Tons. | ‘Tons Tons.
36: 51 31,288 | 64462
United  King 42,0749 66,782 00,362 84,805 37
nifee 18- 2.8
don.
= i 2002
Pritish Indi ‘ 125.613 205,057 323,207 209,000 101,578 192,90
witish Indky . —t)y B N
| 38,667 66.7:20 218,931 91,040 210,696 125,212
Australia. . 38, . »
=1 Ko~ 2186 263 503
ooz 2as3 8R200 251527 318,607 | 263503
Japn . .62 261, ‘
' 3 2 38,906 73,884 41,403
Other countries 11,892 41115 41,219 38,906 73,38
oo 687,484
TOTAL, imporis 019,779 641,230 758,928 675,432 742,053

i ] CVIEWE s coal. shipped {rom
During the previous period reviewed  the coat. ship) from
” Caloutta to other Indian ports —aver
aced nearly 1% million  tons 5 during the
© N . .

i is * 5 eXC 2 Hion tons
past quinquennial period  this “average excegcleclldfml (l'alcutt;,
and durind the last year, 1908, the coal sh.lﬁ)‘pe( . rom FOI o

v 2 i tust, 24 mithon tons. ; )
+ parts India veached just. Zy
to other parts of : e o
listribution of this coal see table 15, The mos]t ma.rtl\tc}. et).t. %(,
( i i «© in the coal sent direct
. extraordinary inerease I >
has bheen the extrao vow ¢ coal e .
Karachi, whiclt {ormerty  received much of its coal vulz B \ y-
arac ; . I . of Venoal ¢ went
During 7 (908 over hall a million tons of Bengal ((])? l l
uri . R . o {or Wy o eoal,
' T Bombay remains - the chief customer for  Benga
Paract \ steadily over one million tons. A

Calcutta exports.

the annual demand bt;nlg lnow o e case of . Chittagong,
©eease has also  been made he

notahle 1mcerease 5 ‘ ST \ ’
1 the  demands of the Assam- Bengal Railway .suppkmfm

where TR v ; . Hinpinge 100N has
the wants of consequently inereased  shippmg. lial‘ go

he ants : R . e N 3 ersen
continued to expand with the rapid development ol its  oversea

oy ons mwore coal  than was
a © lakes  over 100000 tons :
trade, and now take ‘

) r 1 003,
reguired annually hefore 1
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Tavuw 15, —Distribution of Bengal Coql [rom
during 1901-1908.
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Tapre 16—

OQutput of Indian Coal by Provinees for the years 1904 to 1908.

Ponrs.

Akyab

Basscin

1904,

Tons.

: 5,465

!'
|
|

|
|
\'

Bhownagar | ﬂ 1,170
Bombay [ 796,551
Chandbali ; 619
Chittagong . r 4,911
Coconada ' 6,135
Cuddalore ’ 30,024 ;

Karachi

S 245018

Mandapam. ; 249,074
Madras b 221085
Mormugao . 33,350
Moulmein 1,835
Negapatan. 30,234
Pondicherry. 8,788
Port Blair 2,699
Rangoon 287,356
Tuticorin 15,269
Other ports 930

1903. ’

Tons. \]
3,966 1
15,372
9425 |

i

LO13,160 ,

681

4,172
344
48,907
365,301
7,232
99,947
26,878
2,109
27,149
2,620
6,030 ’
347,404 |
11,862 (

6,044

1906,

Tons.
3,885
10,641
16,342

L152,976

383,862
22,777
139,686

22,319

217 |

28,118

4,309

1900

372,989

12,441 .

1907.

6,929

5,500

10,223

Loo2712

6,587 |
I

50,000
399,247
19,750
281,202

32,550

5,062

19,560

3,375

4,808 X

363,351

’ 1734366 1,998,705 | 2,213,362 . 2,235,530

1908,

Tons.
8,047
11,030
20,741
1,058,759
322
12,585
2,600
56,014
579,654
22,620
274,876
26,164
2,203
24,499
4,704
5,354
360,831

18,176

2,499,971

Average.

Tons.

5,738
8,519
14,150
1,004,834
554
6,317
2,889
12,084
394,796
200291

203,549

28252

346,245
14,060
1,196

2136587

Table 16 shows the prov

Provincial production,

metal production for the
It will he seen
yields Gondwana coal

years 1904 to 1908,

that .Bengal,

only,

which
Increased

1 INCE 1904 1005 IRUHN ! JOnT. 190%, TOTAL.
PROVINCE, . .
7 ) Tons Tons Tons, Tons, Tons. Tons.
" Baluchistau 49 867 $1,725 12,164 12,4095 45,212 221,456
B 1 70163 650 7,234,105 R,617,320 0,903,343 11,559,011 44,408,862
L RN : s ‘
Exp 230
Burina 1,100 § oo V
Central India 185 774 157,701 170,202 175,583 153,107 847,462
A ] i s s
‘ 48 3,088 213 7 727,017
Central Provinees 139,027 147,265 92 5438 JRENID 218,780 727.0
H"swlm\ Bonal 266,765 277065 280,490 25,705 275,204 1,400,339
and Assam 266,76/ =i, ,
. ‘ .
Hyderabad S10546 1 a2l 167,023 © k22 144,211 2,200,19%
yderaba v, ,
! 270
Kashmir 270 !
North-West Fron- : o %
tier Province . "
Punjal 45,504 62,622 78,110 0,739 oI 296,878
unjab KR 262 ,
i |
Hulputana (Bika- 10T 42 964 P2NT2 23062 21,207 169,773
nir) . . J0T8 42 2
TOTAL 8,216,706 8,417,739 9,783,250 11,147,339 12,769,635 50,334,669
t) £

its output from a little over 7 million. tons in IE)O-'.L to 1114 nTl‘lh(m
Among the other provinces, B_aluchlsta,n"show.s 1o
In the following year the produc-
tion reached nearly 50,000 tons, and then fell back to between

tons in (908,

. o
pronounced change since 1903

41,000 and

45,000 tons. . cor !
India is entirely that due to the Umaria collieries, where
have been small ups and downs durn‘lg 'the })ast
without any marked change in one direction. In

The

production

recorded

for

Central
there

ten years
the

(‘entral

Provinces, where the production varied fo}' man);' yf}arj"(}:?twiext
140,000 and 190,000 tons, there was a sudd(l'fl) ‘(}101’ ‘;17 ‘ );;;-ti-:]llu)
to the closing down of the_ 'Wu.ll'ora. C(')l,lu.';’\'f)ﬁ?, ‘1% ( \i
compensated by increased z}ctlvlty. in the l(cn( 1' a L\ .(." f 11111(.
at  Mohpani. The rapid rise during  the lmt. t\\o' )({;;hk 0})) '11(‘
period is due largely to increased produ(;tmln mf 1 ’ Lllﬁl
Valley field, but partly also to the (.levislopm?ll‘;t o ‘ new  co 1;
crics\ at Bellarpur in the * Chanda district. 10 p.loductlon. ())‘
Eastern Bengal and Assam is nearly f‘” due tq th.e coal mines
in the ncigh%ourhood of Margherita in the Lakhimpur district
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ol North-Bast Assam.  The production in this  area reached it
R i ” ) ' ! ; y ‘ i RLene h
maximuny o 1907, but is  limited mamly by the difliculi L
Nl ) SHbeuities  Jdue

to working melines in thick scams hable {o spontaneous coml

tion.  The production recorded for Hyderahad s d;w /t ‘“l“""l_’llﬂ-
at Singaveni, which have maintained an-oaverage ont )‘ut“ t‘l' “f “]l'““‘h'
over 100,000 tons  for the  last, ten vears, l]n'x‘_ll“ Hl :L it le:
noteworthy  change in the production of e Punj ‘Ll(h ,}H‘()_“ -
only coal obtained is from the niines in o the I(-ri(j- )-‘ W‘wu: ”H?
_thu Nalt. Range arca. . The production ru(tnrdu([v f(z.lylm»“lm ol
s that of the  Palang  colliery iy, the  Bika _.”'\ {“.H"”'f!‘“ib
mjzxinmm production of  this  colliery <><'<t11rru\1( “il|]| ’I\‘t!:ttl(“ Phe
Al;),ll()(? tons were obtained,  Nince they there has hoe .. o when
drop in the output, largely due to the | fuet that .“.,““‘ (L'»“()mem"
seam having gol on fire, the whole sestem of areas of the copl-

minderground worki
has hee weentlv OO o " o ere
; en H(”nI‘\ umlt,lgmng reorganisation. )

Geological Relations of Indian Coal,

h ‘ wrn (Ltl() 5 fr Vivle (’( )
l G ( LLLIOLS h(’ll]_ \" ¢ . er e t
h ) ]) o HY (i‘ ] ¢ (()(l! hll[’p,l(\ ()f

The Gondwana system, India iy obtained  way named  the
Condn BV '
. W syste ' ‘ 1
18T 1 el " 1m l)_\ H. B. Medlicott
’ , Com ey composed of  sandstones
;\ u}vh (;\('(*1»1 for  some CXposures ;Llung the cast
0 have heen entire l\ deposited iy N
ieposited In freg ater, | .
P howater, and pmlmbly by

and  shales.
coast., appear

"
The  lowest divisi ' i

e Jowest division of the  svstem iy known  as the Talehir

SCries lmm is original  discave v the small

o Orissa® Phe heds of this series are of

state of tlhis name
sl thickness @ bhut
ll A ' l ’ ) ‘ - NHeNS It
they l\,?)()\\r» and, from their peculiar features, o wily recognised
I most of the coalfield T} ( I
ot alttields, wy  include b(m](iu-lm s supposed to
( o
‘uc o glacial action, and are thus regarded ws similar in origin
o 1 ( ‘
i ably also corresponding in geological age, to the Dwyka forma
101w : } ' il ) o
]1.1( b lies at the hase of the smilar coal- bearing  Karoo
systenc in Noutl, Afriea.
1y Mtobiey) ! 7
L Ko Bee ool Suees Tod. iN. . N 376
Nures Aud., XV o 1L (I8N, Sl IS, USTRY s and ef Ree, (i,
Z » v
: I\ b, Gldham Manag), Geol. Tnd., 2nd Jig, P Lo, (1803
SOl e, ¢/ of. Nure. [nd. |, P A6 (1856,
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The only section of the Gondwana system which is important
from the coal-producing point of view is that distinguished as the
Damuda series.! from its development m the valley of the Damuds
In the Raniganj and Jherria fields this series can be  sub-

)\iV(’rl'.
that  distinguished as  the

divided into three stages. of which
Buwrahar below and that known as the Rawganj stage above the
Hronstone shales both include valuable coal-seams. The Ranigan]
stage produces the principal part of the supphies obtained from the
hut scams in this stage of the Jherria field are

Ranigan) field ;
and poorer than those in the Barakar stage.

generally  thinner
The absence of marine formations throughout the lower division

_ of the Gondwana svstemm made 1t

mgg:u::;_he Lower Gondwana coal- impossible- at first to determine with
any precision the geological age of

the coal-measures  with  reference  to  the recognised  standard
stratigraphical scale of Burope. The geologists who first separated
the Talchirs from the overlying strata of the Gondwanas, regarded
them on slender indirect evidence as probably.not more vecent than
Permian in age.” On account of the aflinities of the plant remains
in the Lower Gondwanas, they were regarded as Triassic in
age, while the Rajmahal beds in the Upper Gondwanas were
considered to be Jurassic.® A reconsideration of the fossil evidence
and comparison with similar beds associated with marine forma-
tions i Australia  tended  to  confirm the earliet conclusions
regarding the Palwozoic age of the Lower Gondwanas' The
recent  discovery of typical Lower Gondwana plant remains embed-
ded in marine formations in Kashmir, where they were deposited
probably near the mouth of one of the great rivers flowing from
Gondwanaland into the great ocean then covering the area now
oceupled by Central Asia, confirms the conclusion regarding the
Palweozoic age ol the Lower Gondwanas: these Gondwana plants
have heen found in bheds that are “certainly not younger than

Upper Carboniferous.”  Thus, the Indian coal-measures are not

11, Oldham, Jowrn. Ls. Soey Bewgul. XXV, p. 253, (I83n).
2. T, and H. B Blanford and W, Theobald, Mewm. Geolo Nureo Jud.. L,

B8 (1859).
3.0, Feistmantel, free.
4 See veeapitalution by W. T Blanford.
85, (I876).
5 . H. Hayden, Hfee

Ceol. Sure. fud.. TXo po 79 {I876).
Ree, ool Sure, Ind., N, ppr. T9—

tivol. Surv. Tud,, NXXVI po 35, (1907).
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much ge : : .
‘younour than, and may even he of the Same
of Europe. PG age uy those

Although there are coal-seams in tle Jur:
and.in the Cretaceous beds of Assam 1. e
outside the Gondwana fields is of Tert -

At Palana in the Bikanir State,

SS1¢ IO(JI\)S ()f (ut'('h
l t]le [6¢] 4y W d
a,l bbl“

= OrKe

‘ s wonitice vye

Eocene coal: Palana, fJOnta.lmng small noduleg F‘lm(" oul
immed; 5 of resin leg

1 ately undernegth Nummuliti

ic

_— 1 )
limestones,! from which characteristic I

have been obtained 2 utetian (
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cent. only was Tertiary coal. The increase in the production
of Gondwana coal was mainly due to the extraordinary activity
which characterised the Bengal coalfields during 1907 and 1908,

Tanre 17.—Origin of Indian Coal raised during the years 1904 to 1908.

|
J FROM GONDWANA STRATA, | Froxt TERTIARY STrATA.
/ N
Visn o t , TOTAL
o ‘ Tons Perecnl. ) Toms - Pereent. Productioe.
! ons. of Total. | s af Total.
| | ;
( I .
i | | Tons.
i
1904 | 7.808.027 950 ! HR6T0 198 8,216,706
1995 | 7003363 GL95 T 42036 L 505 8,417,739
! ! i
1906 L. 0348883 9556 1 434367 44 9,783,250
i
1607 0720245 56717 427,094 383 11,147,339
1908 " } 12373.018 | 690 -1 396617 1 370 12,769,635
' %
. |
'_‘,__.7.,‘_,_«., ————————— J —————
| ; !
Average C 9618707 9585 | 418,226 j £15 10,066,933

During the previous period reviewed, the contribution from the
Gondwana coalfields rose from 934 to

The Gondwana coalfields. 951 per cent. of the Indian total.
During the past quinquennial period this percentage rose to
nearly V7, due tn great activity in Bengal, and especially to the
mpid“ development of the Jherria coalfield. When the last Review
of Mineral Production was issued, the Ranigan} field was still the
leading field in India, and it maintained its lead up to the year
1905. In 1906, however, Jherria went ahead of Raniganj, and in
the two succeeding years increased its lead, for In 1908 the Jherria
field yielded just one-half of the total production in India, while
Raniganj produced one-third of the total (see fig. 8, p. 47)" The
figures of production from the CGondwana coalfields are shown

in table 18,
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traverse the field in great nwmbers. Recently a Committee of the
Mining and Geological Institute of India has been formed to under-
take the revision of the geological map on a scale of four inches
to a mile, and Mr. H. Walker of the Geological Survey has been
on special duty during the seasons 1908-09 and 1909-10 compiling
the results obtainable from the mine-plans.
The sub-divisions of the Gondwanas represented on  the field

are :—

3. Panchets.

9. Damudas s—

c. Raniganj stage.
b. Ironstone shales.
a. Barakar stage.

1. Talchirs.

There is a general dip to the south and south-east throughout

. the field, and consequently the Talchirs are exposed as a hand

along the northern margin, succeeded by the vounger formations
towards the south. As the beds dipping to the south-east are
overlapped by the alluvium of the Damuda valley, the distance to
which the coal-bearing rocks extend in this direction towards
Burdwan and Caleutta is unknown. In order to test the field in
this direction a boring was put down by the Kast Indian Railwayv
Company in the years 1903 to 1906 at Durgapur, 16 miles south-
cast of Raniganj, but to the depth of just 3,000 feet the only
rocks penctrated were those of the Panchet series and perhaps
upper part of the Ranigan) stage. At this point, therefore, the
coal-seams are buried to a greater depth than 3,000 feet. As
the Damuda river stretches away to the south-east in an almost
straight line for a distance of aboul 45 miles beyond the Raniganj
field, and thus runs approximately parallel to some great faults
within the field, it is possible that its alignment is determined by
a great dip-fault, and the Gondwana strata possibly continue along
the left bank of the river far bevond the wvisible limits of the
field. Although the Durgapur boring shows that the coal-seams
are at that point more than 3,000 feet below the surface, it is
quite possible that the depressing cffects of the general south-
easterly dip may be neutralised by strike faults. Whether the coal
measures are brought up in this way to within workable distance
of the surface in the south-east dircction, eor whether they are

E
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higher seams of the Raniganj stage also differ from those below by

containing gencrally more moisture and volatile matter with less
fixed carbon. '

In the Jherria field the only Gondwana formations preserved
are the Talchirs and the three divisions of
the Damuda series—the Barakars, Iron-
stone shales, and Raniganjs. The Barakars are by far the most
important to the coal-miner, and no attempts were made to work
the thinner and poorer seams of the Ranigan] series until the
“ boom’ of 1906-07 led to the opening up of every tolerable seam
of coal within range of the two railway systems that serve the

feld.

During 1903 a number of coal samples from the Barakar seams
were taken by Messrs. E. P. Martin and H. Louis at the working
faces in some leading mines in this field. The average of fifteen.
assays made on these samples was as follows :—

Jherria field.

Fixed carbon . . . . . . . . . 6350
Volatile matter . . . . . . . . . 2131
Ash . . . . . . . . . 1429
Moisture . . . . . . . . . . 090

Ten of these were tested for sulphur and were found to contain
on an average 057 per cent., while the same ten samples showed
an average cvaporative power of 12:82 lbs. of water per 1b. of
coal.

The Jherria field, like that of Raniganj and Giridih, is traversed
by trap-dykes, the most destructive being a peculiar form of mica-
peridotite,! which spreads out as sheets in the coal-seams destroying
large quantities of valuable coal. The seams known as Nos. 14
and 15, which otherwise include a high quality of coal, are es-
pecially damaged by trap intrusions in the centre and east of the
field.

The Barakars form a crescent-shaped outerop along the north
and east boundaries of the field, the seams of coal being numbered

1 Holland, Ree. Geol, Surv, Ind,, XXVII, pp. 120141, (1894)

L e -
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also recovering in the same way the smmonia in the waste liquors
from the Calcutta Gas Works.

The other principal coalfields Dbeing worked in the Peninsula are
Mohpani, the Pench Velley, and Bel-
, ‘ larpur, in the Central Provinees, Umaria
in the Rewah State, and Singareni in the Nizam’s Dominions. Of
these Bellarpur has been opened up during the period of the
present Review, to take the place of the Warora colliery, which was
closed down in 1906. :

Other fields.

In the preceding Review (p. 33) reference was wade to the
failing resources of the Warora colliery
which was at the time expected to last
only another three or four years, The end was, however, determined
in March 1906, when, after a serious subsidence affecting about 15 .
acres of the principal workings, it was decided that further work
would not be remunerative or safe. Coal was raised for another
month from one of the unaffected pits, and work was finally
stopped on the 30th April, 1906. For some vears before the abandon-
ment of the collieries, work had been limited to the extraction of
pillars, and in any case the work would have been abandoned
within the - year.  Altogether, since the Warora colliery was
commenced in 1871, the coal raised - amounted . to 3,086,220 tons,

Waraora.

most of the coal originally proved to exist having been lost by

underground fires.

The working of the colliery resulted in a financial loss up to
1882, but after that year there was a gradual improvement, the
final result being a mnet balance of Rs. 17,97,506. Table 20
summarises the results of the last five years’ work. The average
cost of a ton of coal during the last five years was Rs. 3-2.5
(4s. 21d.), while the average selling price was Rs. 4-7 7 (Ds. 113d.).
Both figures are slightly higher than the corresponding averages
for the six 'years previously reviewed. An analysis ol the working
expenses was given in the previous Review (page 32).

Table 21 shows the Tabour statistics abt Warora for the last five
years .of its exploitation.  The output per person employed shows
on an averageé a lower result than in previous years; but in spite
of the special dangers the accidents were comparatively rare, there
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In anticipation of the fatture of Warora prospecting operations
were undertaken by Government at Bellar-
pur, 38 miles to the south-south-east in the
Chanda district, on the left bank of the Wardha river. C'cal was proved
by borings over an area of 14 square miles and w shaft was com-
menced.  The Jarge quantities of water met with in sinking proved
to be a formidable obstacle, as all fuel used for the pumping en-
gines had to be carried by road from Warora.  Bellarpur  was
joined to the (reat Indian Peninsula system by an extension of
the Wardha-Warora branch, which was opened for traffic on the
Ist  February 1908. Meanwhile two I4-foot circular shafts had
heen sunk to the coal at depths of 257 feet (No. 1) and 236 feet (No. 2V,
and in 1906 a small guantity of coal was raised for use on the
railway construction works. Onc of the shafts is lined with. briek
and ferro-concrete, and the other with fire-bricks moulded to the
cirele of the shaft.

The seam is 50 feet thick, including thin partings of shale; but
the only part at present being worked is an 8-foot layer n the
middle of the seam. The workings are on the bord-and-pillar sys-
tem, the pillars left being 60 feet square. At present the outpur
is about 300 tons a day, but arrangements are made to develop te '
about 600-700 tons a day.

The prospecting operations and subsequent deveirpment were
conducted by Mr. R. Wordsworth while still Manager of Warora,
and he has now transferred his headquarters to Bellarpur.

During the financial year 1907-08 the coal raised at Bellarpur
aounted to 23,127 tons. The expenditure incurred amounted to
Rs. 68,110, and income from gales amounted to Rs. 98,330, the
net profit amounting to 48 per cent. on the capltal expenditure of
Rs. 6,209,941 incurred since the commencement of operations.

The coal- at Bellarpur, like most of that obtained frem the
(Gondwanas of the Central Provinces, contains a large proportion of
moisture, and also shows inclusions of pyrites. The following two
assays were made in the Geological Survey TLaboratory on samples
obtained when the seam was being first opened up i—

Bellarpur.

Moisture 111 0
Volatile Matter 3156 s D06 )
Fixed Carhon 45047 1521
Axh 1E87 067
100-00 100°60
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Smce. the last Review was issued the Pench Valley field in the
Pench Valicy. Chhindwara district has heen opened up,

o - and production has risen from 1104 tons
: - . o \ - y 1VE b
in 1905 to 120,249 tons in 1908, The Bengal-Nagpur Railway narrow
gauge hranch line reached the field in 1906 and the (‘h‘.m(l‘m 0t
o - . =, » (Chandametta
colliery was opened.  There is one haulage incline from which  about
8,000 tons are drawn monthly, and a separ: r i :
o shaft. of 15 feet di yo and a separate travelling road, while
Suatt, oL 1o ‘cct diamster, is down to 200 feet and will bo
deepened to 300 feet, o

The coal is harder than in it i
5 han n Bengal : -

o ot . ~cngal'. 1t 18 undercut by hand, hewers
g 1 m the lancashire kirving system, and cach 1
takes a hor 3 . ’ ach Aowor
T‘k lat)f(.nd on which he is paid by measurcment made weokly

T - fivapye o < N N . - . 7
The shot-firers and putters are paid also on work lone, whi .
onsetters of the tubs and the banksmey it caro Hle b
dadly pa. smen and pit carpenters sre on

At the Buteria colliery i

y there is one incli '
o . cline  and one shaft at
Pxes}ent, ‘(’Ol‘f”% deep, while at the Barkui mine there is o i
waulage incline : Here 1S one main
1 g neline and, an upeast shaft of 60 feet,

coal, 7 feet thick, is of b X In this arca the
’ HEK, b etter : .
“Chandamet ta. . quality than that at Buteria or

L4 A1 NSNS e s
The coal 15 all screened to dust

railway cars, > nubs and

AL eXperiments . steam coal over the

type has been install perimental cgal-cuttmg plant of the Siskol
3 stalled, and has given promising results
Captain ¥, 1. 1. Dj . ' ° '

has introduced a ﬁ;y%tgzla; ltate' Q@neral Manager of these collieries,

Central - Provi . famning young «amen, on b

nees N n behalf of the

es A(lmuubtra,tlon, to be foren;eu and ultimatel

ultimately

Assistant M
o ana gers, and. .
results, the  experiment promises  encouraging
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\ the WOI‘] s )

Company, developmenyt ¢ commenced by the Pench Valley Coal

the UPPer Pench on a smaller scale has been atfempted b

the P nch Coal Company, the p 8 been atpempte y
ench Consolidateqd “Com ench. Riv

g | er Coal Company,
CO‘In.pany_ These Comp 0331 ‘(Ompany, and the Central Pench Coal
originally helq by ﬂll.e I_T.neb ‘have taken up portions of the Jand
broad-gay chiel Company, and most probably await &

ge diveet conyect;

on with the . .
ent . ¢ m ’ o . fore
o any ]‘dl‘gc ain rallway sy@em.& befo
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The av ale _can oceur,

Crage y
g¢ numher of nors
| bersons employed daily during the years
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1905 to 1908 was D13 this, with five deaths, gives a death-rate of °
2:43 per 1,000. The annual figures are :—

1905 . . . . - . . - . 104 persons
1906 . . . . . . . . . 228
1907 . . . . . . . . LAl
10418 . . . . . . . . R 21 )

Boring operations have recently been undertaken by the Pench
Valley {loal Company under  pros-
pecting  licenses — on the inlier of
Kambthi rocks north of DBazargaon and about 16 miles west of
Nagpur. This arca was described by W. T. Blanford in Memoirs,
Geol. Swwv. Indie, Vol IX, part 2, page Sl& No definite
evidence was obtainable as to the existence of coal in this area,
although W. T. Blanford in a letter dated 12th of Yebruary 1867
[Rec. Geol.  Surv. Inlic, Vol. 1. page 20, (1868)], suggested
that the area night be worth testing by borings on the
off-chance of coal accompanying the Gondwana vocks. It is said
that fragments of coal and carhonaceous shale have been found
recently in wells, aud consequently interest has again been aroused
in the occurrence. The horings now being put down are undertaken
with this possibility in view. '

Bazargaon, Nagpur.

The oldest colliery in the Central Provinces is Mohpani. The.
Mohpani coalfield is situated in the

i . N
Mohpao Narsinghpur ~ district on the south

side of the Nerbudda alluvial valley, and at the foot of the north-

ern spurs of the Satpuras. The divisions of the Gondwana system
exposed in this field are the Mahadevas, the Barakars, and the
Talchirs, the known coal-scams lying, as usual, I the Barakars.
About forty years ago, the Sitariva Coal Company carried out a cer-
tain amount of work on the field, but the actual development of
the Mohpani coalfield is due to the eflorts of the Nerbudda, C'oal
and Iron Company, Litd., which commenced operations in 1862, and,
from then until 1904, spent more than £150,000 on the undet-
taking. The mines are divided into t}w old ﬁeld. and the new field.
The old field was abandoned in 1902 after practically the whole of
the coal workable to the existing shafts had been won, the total
amount S0 extracted being 450,845 tons, the deepest  shaft
being the Helen pit, 405 fect deep, and the number of coal-seams
four.
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of a second  coneession adjoining

The new field, foming  part
up to the end of

the old field, was first opened up in 1892, and
1903 the Company had raised 181,080 tons of coal sud splint from
the two upper coal-seams.  As in the old workings on the Sitariva
river, f;multing and heavy water discharge were, in 1903, giving con-
siderable trouble ; w0 that, in order satisfactorily to work out the
already proved coal, additional capital  was necessary for lauling
This capital the slurcholders of the Nerbudda

and pumping plant.
On the other

Coal and Iron Company were unwilling to supply.
hand, the Great Indian  Peninsula Ratlway Company, to whose

system the mines are conuected by a ten-mile branch line to (adar-

wada, and who had been taking the output of the Mohpani
{'ollieries at a uniform rate of Rs. 6 a ton, was dissatisfied with the

simall output; consequently, after a report by Mr. R. R. Simpson
of the Geological Survey of India, the properties were sold to
the Great Indian Peninsula Railway Company for  €10,000  with
offect frem the st July 1904, The results of the change are seen
in the rapidly increasing output of this colliery, which sunk as Jow
as 26,618 tons in 1904 and 22,998 in 1905 but rose to 8,241 tors
in 1908 (see table 18).

In the cowrse of his cexamination of the field, Mr. Nimpson
made estimates as to the quantity of coal still left to be extracted,
and he came to the conclusion that the amount of coal and splint
proved, by the  workings was 1,610,379 tons of coal in Nos. 1 and
2 seams and 411,076 tons of splint in No. I seam. In addition
to these, he estimated that 725,081 tons could safely be assumed
as obtainable from Nos. 3 and 4 seams, and that an additional
quantity of 1,833,902 tons of coal could reasonably be assuned
to be obtainable from seams Nos, 1 to 4 and the upper and
seams of the 1895 area, together with 426,018 tons of

The grand total thus estimated to be
splint.

lower
splint from No. 1 seam.
available 15 7,169.362 tons of coal and 837094 tons of
In making these estimates, Mr. Simpson has assumed an  extraction
of two-thirds of the coal worked. The thicknesses of the four

scéams are -— .
No. 1 8w 1t feet of coal with anintermediate band of 6 feet of sprint, the
specitic gvavities of coal und splint, averaging 148 an
170 respectively.

B 25 feet.
LI 3 foet,
” 4 2 “f, r('l;(.

O
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In the 1895 arca, the thicknesses are taken ag—

18 feet,

Upper seam .
g fiet,

Lower seams
the extraction asswmed for this area being 50 per cent.  In addition,
i is considered possible that a considerable quantity of coal may
eventually be found in the old field to the dip of the Helen pit at
a considerable but by no means unworkable depth; but, to prove

this, boring will be necessary.

While examining the field Mr. Simpson took ten average
samples of coal from seams Nos. 1 and 2 and one sample of the
splint in-seam No. 1. In 1908, Mr. F. L. (. Simpson, who has
been Manager of the Mohpani Clollieries since 1882, took a series
of twelve samples of coal representing all the four seams (one of
them being of the splint) for the purposes of the Nagpur
Exhibition.  These samples were subjected to approximate analyses
in the Geological Survey Laboratory. In table 22 below are
given the extremes and means of these twenty-one analyses of coal
and of two analyses' of splint; and also an average of thirty-nine
assays of ‘Bengal coal, taken from Mr. R. R. Simpson’s report.
Speaking generally, the coal is somewhat inferior to the average of
Mr: R. R. Sumpson quotes figures for recent trials

Bengal coals.
Peninsula Railway showing the following

on the Great Indian

values :—
Sanctoria (Bengal) . o
. Nugareni . INE]
Mohpani . 132
Warora 157
Umaria . 162

Sanctoria coal is distinctly superior to the average Bengal coal,
and it can be taken that 1} tons of Mohpani coal are equal to

one ton of average Bengal coal.

1 Some of these, together with some ultimate analyses and coke assays of
Mohpani coal by Mr. . 8. Fawcitt ol Bangalore, and "a complete apalysis of ash

from No. 1 bottom seam. also by Ar. Fawecitt, are given in tle report (L. Ls
Fermor and J. Kellerschon) on the Mining Section ol the Central Provinces 12xhilition
in Prans. Min. Geol. Inst. Ind., 1V, pp. 134 and 135, (1909).
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TasLE 22.—Jss(¢gs of Cowl from the Molpan; Fielyd
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serics in Bengal are found cropping wp from below the Upper
(tondwana rocks.  One of these oceurrences near Yellandu in the
Nizam’s Dominions forms the coalfield well known by the name of
Singareni. 'The principal seam of coal, some 5 to 6 feet thick,
being worked at the Singareni colliery, was discovered by the late
Dr. W. King of the Geological Survey in 1872, but mining operations
were not commenced until 1886, since when the output has rapidly
risen to over 400,000 tons a year. It has fluctuated between
this ﬁguré and 470,000 cver since 1899, except in 1903, when there
was a declineg to 362,733 tons, owing to a scrious subsidence in
one of the workings (see table 18 and plate 2).

(oal-mining at Singarcni has been accompanied by a heavier loss
of life by accidents than in the general run of Gondwana fields.
Table 23 shows the death-ratc on this field compared with the rate
in Bengal. The.average figure for the five years 1904 to 1908
(155 per 1,000) is, however, a little lower than that for the period

- of the previous review (1-87 per 1,000).

TasLe 23.—Death-rate }rom/ Accidents at Singareni compared with
‘ ~ Bengal.

— 1904 1905 1906. | 1907 | 1908. [dverage,

.
{Number of pursons em-

|
= | ‘ployed . . . 8,742 . 7,666 7,296 i 7,868 7,047 | 7724
& !
i %{ Deaths from accidents . |g 11 11 18 1 10 11 12
o | | !
Z | Death-rate per 1000 =m- |
% IL ({;Lloyi-d ]. . . 1025 143 246 127 1'56 155

Death-rate in Bengad eoal fields 059 060 076 | 076 } iy - o080

The Bilaspur-Katni branch of the Bengal-Nagpur Railway
passes through the small coalfield of
Umaria in the Rewah State, Central
India. The quantity of workable coal in this field is estimated at
about 24,000,000 tons. During the period of the previous review
a gradual increase of output was recorded from 134,726 tons in
1898 to 193,277 tons in 1903, the average for the five years (1899-
1903) being about 172,000 tons. During the period now under

Umaria.
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review, the output has fluctuate : > i
P_eillg _llearly 170,000 tons per anntlllnlso(:::\lltl:}t;le tilé) &V'(l:lldis e
tions in the output of this colliery are the resylt . { thl? ﬂu(’t‘“"‘"
demands of the Great Indian Peninsulg Railway 3vhi’h(‘ i
very la‘rge proportion of the total output ; the st;))n C' takes' ;
crease s flue to the fact that this railway‘ 18 ndxélz;li;r o n
an increasing supply from Mohpani, and also to draw ) ﬁo oain
Valley mines. The. Bengal-Nagpur Railway which fOn oty o
a small portion of the Umaria output, has céz;se(l its ey t(?Ok
the last year or two. The three coal-scams  bej (‘:m“nds " ring
from about 3 to 12 feet in thickness and dip at n]D WOI‘&’Od jd
north-east. The mines were opened in 1882 u damut ! - ’?hﬂ
of Mr. T. W. H. Hughes of the Geological § ey o o etion
trolled by Government until the 1st Jarﬁlarv Lll(l)f)‘(l)e'V
hallqed over to the Rewah State, to 'whic‘h fil )

(‘011.81(]01‘&1)19 profit, the annual net earnings (lurh:: he oo e !
review amounting to about Rg. 2,50,000 b tht‘v'})erlﬂd nder
1908-09, when the earnings fell to abo’ut ,R% , 1 t('\3\(L)C(f)3(r))(t) " the yer

:rllployed dailty at Umaria dqur-
113, the figures for each year

and were con-
when they were
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to ovour in any large quantity, the total length of outerop at the
privcipal locality being 900 feet, and the average total thickness

not more than 12 feet.

Tertiary Coalfields.

As has already been noted (see page 44), all the coal being
worked outside the Gondwana coalfields is of Tertiary age.  (Coal
of this age i found in Baluchistan, Sind, Rajputana, the Punjab,
along the foot-hills of the Himalayas, further east in Assam, in
Burma, and in the Andaman and Nicobar Islands. The most
frequent occurrence is in assoclation with nummulitic limestones
(Eocene), although the richest deposits, wiz., those in North-East
Assam, are younger, probably Miocene, in age. The output from
each of these Tertiary fields for the vears 1904 to 1908 is shown
in table 24. From this table it will Lhe seen that the output of
Tertiary coal during the period under review now averages over
400,000 tons a vear as compared with an average of about 342,000
tons a vyear during the period previously reviewed. This increase
is due to a considerably larger output ifrom the Makum field in
Assam, from the Khost field in Baluchistan, and the Palana field
m Bikanir, offset slightly by a nearly complete stoppage of the output
of coal from Burma.

On the whole, the younger coals, which are being worked in
extra-Peninsular areas, differ from the Gondwana coals in contain-
ing a larger proportion of moisture and volatile hydrocarbons, and
though as variable in composition as they are in thickness of seam,
coals are obtained, as-for instance in Assam, with a remarkably
low percentage of ash and having a high calorific value. The
high proportion of moisture in some of these younger coals is, how-
ever, often a serious cause of deficiency m calorific value. The differ-
ence between the Tertiary coals and Gondwana coal from Bengal is
well seen in the following table, which gives the extremes and aver-
ages of analyses of five samples of coal from Assam, two from
Baluchistan, one from Burma, and five from the Punjab, given
in a paper on the “ Composition and Quality of Indian (oals » by
Professor W. R. Dunstan'; and also the average of thirty-nine
sanples of Bengal coal by Mr. R. R. Simpson, given on page 60.

! Rec. Geol. Swru. [nd., XXXILL, pp. 241253, (1906). The resuits tabulated
in this paper are supplementary to those given in the  Indiun  Agricultural Ledger,
(No, 14, 1898), and Jowrn. Soc. Arts, L, pp. 371-407, (1902).



TaBLE 24.— Production of Tertiary Coal during the years 1904 to 1908.
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Tapre 25, dverage Assays of LTertiary and Gondwane (Bengal) Coals.
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The most promising amongst these young coals is the group
of occurrences 1in North-East Assam,
one of which is now being worked
by the Assam Railways and Trading Company, which commenced
operations at Makum (27° 157; 95° 45") in 1881. The collieries
are connected by a metre-gauge . railway with Dibrugarh on
the Brahmaputra rtiver, which being mnavigable forms both a
market and a means of transport for the coal. The coal-bearing
rocks to which the Makum field belongs stretch for 40 miles
to the north-east, and can be traced for 100 miles to the south-
west, along the northern front of the Patkal range. The most
valuable seams occur between the Tirap and Namdang streams,
where, for a distance of about 5 miles, the seams vary from 15
to 75 feet in thickness. Near Margherita, where the collieries are

North-East Assam.

F
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sitnated, the average thickness of the thickest secam now being
worked is about 50 feet of coal, with intercalations of fire-clay
amounting to 10 feet ; and in the Namdang section it increases to
as much as 80 feet, and is persistent, with little variation, for a
distance of 6 miles, The average dip is 40°; but as the outerops
in many places are several hundred feet above the plains, facilities
exist for working the coal by adit levels. The average coal pro-
duction of the Makum mines during the last five years has heen
279,833 tons a year, as compared with 227523 tons during the
previous period. The coal has the reputation of being a good fuel,
and forms an excellent coke. Mr. R. R. Simpson has sampled

the cf)al-sealllls being worked in the Upper Ledo and Tikak mines
in this field.

The average compositions given by three samples from  the
Upper Ledo Colliery and representing an aggregate thickness of
49 feet, and five samples from the Tikak Colliery representing an
aggregate thickness of 47 fect, are shown helow :—- )

Upper Ledo.  Tikak.
Moisture .

: : . . . . 1-80 2:09
Volatile bydrocarbons . 40°15 3795
. ) 0
Fixed carbon . . . . 55° 59 5899

Ast . . .
st AL 2'46 167
Total 0000 100 00

10000 100 00

Mr. Simpson® has also examined i
. s 3 d the Jaipur 1 -
fields lying to the south-west of the Makwn };ield e N cont

He confirms the estimate previou
sly made by Mr. Mall i

: ; > by . 't with re-
gardhto t,lg'e large quantity of good fuel in these two fields : (;n ‘Z:l(llitil;)(;l
to the estimates of coal that can be proveq there is th bability
of larger quantities hidden by the alluvi 1, onite e 1 o Wiy
places the seams are highly iﬂnclined v d.ePOSItS; but in many
permanent. saturation, vl be difﬁc’ and, being below the level of

precautions to deal with the wat ult t’? work except with special
er _ - ..
The most promising mining

proposition is in the neighhg i
2} million tons of coal W(g)uld uf)}clgooéler()f the Dikhu river, where

tainly obtainable, the chief

1 Rec. Qeol. Suro,

2 Rec. Grol Ind., XXX1V

Vs PP 239-241, (1906).
Surv. Ind., XXX1v, pp. 199.238, ((190(;‘)),
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difficulty to be overcome-in this case being transport. The quality
of the coals from these two fields is shown by a series of analyses
(I. ¢, pages 227—230), which are summarised below. The sulphur
in five of the Jaipur coals averaged 187 per cent., and m five of
the Nazira coals 3-35 per cent.

TaLE 26.—dssays of Coal from the Jaipur and Nazira Coalfields.

[
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- Moisture. J‘ matter. carbon. Ash.
(| Highest o e \\ 15010 5371 18718
[ Y [ESUR
l N . l .
Jarvur Finep - S| Lowest . . . 345 ‘ 35740 | 4138 114
i [ I -,,
i |
] | ! |
L Avereye of 25 aasuys : 642 ‘ 39°80 “ 4878 \ 482
| ; 1
r Highest . . i 7°23 ! 42790 ! 5464 1445
[ — L .
\ w. ‘ L ]
Nazira Frenn 4| Lowest . !i 2089 \‘ 3436 1549 290
| i N
I ’ ‘ ;
L; Aeerage of 12 assuys ‘[ 549 ' 8811 50:04 636
|

(oal occurs in various parts of Burma, but the only district
from which there has been any regular
output of coal is the Shwebo district,
from which there were returns varying between 6,975 and 13,302
tons during the period of the previous Teview. In.Fel')ru?,ry 1904,
with the closing of the Letkopin mines, however, this district ceased
to be a producer, and since that year the or}ly output from Burn}g
has been 1,222 tons of coal obtained in 1906 in the Upper Chhindwin
district during prospecting operations.

Burma.

Accounts have been published, however, of the previously known
fields near Lashio! and Namma and of two new fields near Mansang
2
and Man-se-le’

1T D.ﬁ LaTouche and R. R. Simpson. Ree. Geol. Surv. Ind.. XXX pp. 17—
121, (1906).
2 R. R. Simpson, Ree, Geol. Swre. Ind.. XXXIIL pp. 125156 ; see also pp. 8688,
r2
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f Al thc: four fields are situated in the Northern Shan States, and
v < £y 3 «© 3 3 ’ . )

_01(;11 an _1s‘nlat{;ed hasin lying on the prevalent Plateau limestones
‘ sonsis i shale, Lomit I ’
an (Ql“ s H“H \”“L‘ shale, and Henitic coal, probably of Phocene
ase.  noa we fiolds the coal is lienitic containine S

g vall 1est fuld.& the coal i lignitic containing large quan-
tities of moisture (10 1o 23 - "

fixed carbon (9 to 40 25 percent), very low percentages of
o }' Lo per cent.), with very varlable often very
A aa r M e ) ’ ' ’
iigh, quantities of ash. The best lienite seems to }
Namma field. but the cost of mi et be that of the
. / g RYLAY ml o 1 st
S el T wore than ifs ning, briquetting, and transpert
re the S present v o 01t 1 1
cconomically to hriquette L-mhil) fu ;t ‘;11“03 h might he POSS‘NG
Ae Las fuel, when 1t would be serviee
on the railway as far west as Maymyo +of serviee

Possibly the most important of the coal deposits in  the west

Batuchistan: Khost. occur in  Baluchistan, where, however,

the disturbed stat
o . . ( state of the rocks renders
mining operations difficult, expensive, and often dangerous. Besides the

(f,mall mines being worked in the Sor range, south-east of Quetta, and
lr; ‘0112;1 Btolsgoopals; atGMach, collieries have heen worked éincé ’1877
a o8 rs 870 40’) on the Sind-Pishi X

: - in Railway. The ¢
Zi:;n 527be}nghworked l.lav(; an average thickness respezgvelT f)f “ZK(;

1nohes. During the period of the previous r . th
(1);%““ increased from 10,662 tons in 1898 to 36 444ev¥0w’mo<}e
! uring the present quinquennial period, the out t’ h- mo
33,228, the maximum being 38,574 tons irll ]9&‘ as averaged
mainly of steam and dust coal, with 2 small Dropbrtidn of nut. Most

nut.

of the dust coal is ¢ :
: onverted into
. pressed. f :
:;?Ellic;{ure%o?erag‘“g 14,000 to 15,000 torfl,ame q'“an%ty S
 Rs. 12 to Rs. 17 per t . i year. s 18
Rs. 10-8 to Rs. 189, l on, the price of the steam coal heing

During the lirst t

s carrizdﬂ:,'] 1‘1:151,‘ tw’o years of the poriod under review, work
control of the ‘I\’IO‘:HPI\({;W at thfmu collieries, which are umie;- the
last three years’ the - k(‘stom State Railway, whilst, during the
period, tl‘lm‘ef()’r (“ Pwor :ha,s resulted in a loss (see table 97). This
when there \’va%v’al /On‘lpalulﬁ unfavourably with the previous one,
outpnt per per‘so HJ:O»\t]\1nlf0rmly a considerable net profit. The
per. annum du;i nn (;}x:.p oyed at Khost has averaged only 46 tons
per thousand) is gmu(,le 1])01:10(1, an‘d although the death-rate (109
(23-2 per thousand) llv o t.h an in the period previously reviewed
normally high rat Lt abnox:many high. Part of this ab-

A ¢ 18 due to an accident at the Nadir Khan mine,

NXNIN.T Horasn & feraonr s Mineral Droduction, 190108, 89

where twenty miners Were killed owing to an sxplosion of - fire-
damp on the feth Jane 1908,

Resides the stratigraphical difficulties arising [rom working Ter-
tiary coal-seams, which are often irregular in thickness and Jie
in disturbed, uneertain ground, there are additional dangers due
fo the lability of most of  these pyritous coals to spontancous
combustion, and to the danger of explosion by the large quantities
of dust generally formed i working such friable coals. To these
natural difficulties is added a serious searcity of trained tabour.

TapLe 27.—Swmmary of the Financial Results of working the Khost
Colliery durmyg the years 1901 to 1908.

This consists .

! : \
! ; | FINANCIAL RESULT.
l Gross © Working — —
YEAB. l sarnings l’ expensey
| pings. | CXPON v Net Percentage
?\ “ | carnings. | on capital.
i___-—'-“_'~—~'——_—_—-; e '—-——-»——-7—4‘__—————“ PR e ——
| 1
i |
1904 L ooasT 90,425 | 2422 1116
i )
i ‘ | 275
1905 . L 20,096 19,536 ‘ 560
\ | |
we . - - | sl | acez | 1491
| |
1907 . 16,469 19,184 —2.715
1908 18,086 21284 —-2,208

vThe coal that has been most worked in the Punjab 1is that
long known to exist in the Jhelum dis-

Punjab: Dandot. tric/t, on the Dandot platean of the Ralt
The only avallable seam vavies in thickness frem 18 to 39

Range. RILERS

- : v 2 A\
inches, forming & basin under the pummulitic  limestones. The
7

mines at Dandot and at Pidh, 3 miles to the northi-east, bave
been worked foT the North-Western Railway since 188+, During
the period under yeview, the output from these collieries has
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fluctuated between 41,407 tons in 1908 and 61,618 tony

the average figure being 50,604 tons a year. This is considerably
less than the output during the period previously reviewed, and,
during the whole of the present quinquennium, the mines bave heen
worked at a loss, except i 1905, when there was a xmall profit.
The anpual output ol coal per miner employed al Dandot during
the last five vears has averaged only 30 tons against about 101
tons turned out per man in Bengal 5 but  notwithstanding  the
difficuliies connected with mining in this area, the loss ol lifle
through accidents has been as low, on an average, as 071 per
thousand employés.

in 1900,

Coal-seams, similar to those ol Dandot  and Bhaganwala in
Funjab : Shahpur district, the .]h.ulum distri(:t,. are Jmown o

oceur  further  west in the Shahpur
district, the principal localities being  Tejuwala ncar the crest
of the southern scarp of the Walt Range, 124 miles slightly west
of north from Dhak on the Sind-Sagar branch of the North-Western
Railway, and at Jhakarkot, 3% miles  south-west of Tejuwala.
A small amount of work was prosecuted in 1890, but abandoned
after the extraction

of a few hundred tons of coal.  Work was
commenced on these deposits by M

enced : essts. Bhagwan Das and Ram
Das in 1905, and, during the three succeeding years, some 40,000
tons of coal ha.ve‘heen won.  The seam of coul being worked at
these two places is of variable hut averages ‘pcrhaps 3
‘ N . It ’ .

ffe; As at Dandot, the coal-s 18 being worked by means ol
ml ta hfmm the outcrop, a wasteful method of
only the coal lyin g es of a f \ }
o }t’he © coal y“ g near the edges ,OE a field are won., The (uabity

o }a. 13 snml_ar to that of Dandot, ay 15 shown by the two
?E;f‘ }:‘32 l)elow, \~Vh10h represent  samples taken by Mr ‘LaTouche.

& total quantity of coal ; : ‘ 5
tons, but h%)li o5 ’llf(loa] " both areas may be about 1,250,000
y ] ‘Il‘s 2 SYLYSIXIL) o h . .

S8 WHL be necessary to tonfirm this figure.

thickness,
eam

work, by which

\ Tojuwale.  Jhukarkot.
Moisture ,
fm : : . : . . 508 760
Volatile mator . . . . 3101 T
Fixedcurbon . . . ’7 20 o
I a7 46750
Ash .
. , . 26 60 10 24

L0000 L0000
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ini rations on the lignite of Palana in the Bikanir State,
Mining operations R:jputana (v page 44, were
commenced in 1898 at a point where
wam was found to be 20 feet .thlck,‘ and a ‘brinch l.l::_,
tho MT n‘ long. to the Jodhpur-Bikanir Rall\w'a_y", habo een'..( llt
l(f) e . ‘mgvstematic development of the colll.ery. n acc‘mn
sn_ructcd for "’_‘yt, resarding the horizontal extensions of the seatll,
of the unccl‘.t'a lé\%tricgcd, ',L[-‘,hus, whilst the returns for t]}e previous
thc' output lb‘lwincrmsc in output from 9,250 tons 1in 1900. to
review show'J”( 2 H . fioures for the period now under review
20,764 tons m l.)().;, f).cm oﬁ 078 toms in 1904 to 21,207 tons in
¢ continuous rom +),070 - ) o
(fg(c);eabb'l’}blzn 11)111ysica,ly characters ol the x}atura,lb huil()();o::lld a] ai;z\l‘.!y
b’ ’l" to Vits use in locomotives ; but during Det.zem Sri .Iettes oy
l:(;‘; jmportant trials have been made w1thP ’l‘(l1 conl, proving
wred (by pressure only) in Geimany from Palana «“ , lcomoti
pured (5 l1 in briquette-form will be a valuable f?.ctm or lo
that the coa H;l; fluture The proportion of moisture 1s red.uced,
tht{ t\;/ml; ;111 n‘l;de less susceptible to atllu.)spherlc action. Brlgl;cilt(;
T ant .annot. however, be erected until the coal utput }:lx :
gﬁfef lfﬁgb cl?:en ,inr:reased—a matter now being taken n hand.

Rajputana : Palana.

Labour.

.. \ DOI - view of labour, still remains by far
(’Oﬁl‘lnlf“ﬂg’riii’:tn (t)}flb :ﬁulle*(;fstI()f mining in India. Durin% th(;
the' mOst' 1}_11p01 ¢ reviewed the average number of persons emol)( 0);;
1391:10(1 e longy but in 1908 the returns showed a total of 129,173,
d.allyr wa_,s 8,%’, ;’“, yrobably in excess of the actuals, anfl are tnT)w
Earlier hguwb'w werf}g(‘t but the administration of the M.u'les Ac th)t
by no mean:s ‘ ias 1';3;ult6({ in a greatly increased ‘ premsmn‘ in thc\
the InSpeCtOl?t is probable that the totals now fairly rep?eae?nlt db
o 3'113 : lffordeld by the coal-mining industry. T}le prov_llxllcll)a; 1~,
en.lplo?‘menf dl bour is shown in table 28 frox_n which it w1' 8, se(;n'
tribution ¢ E-L taken by Bengal has agam mcreas‘ed, over ,4_ per
that the Shalled“an colliery workers heing employed in this province.
cent. of the Indwan ¢ cted in the previous review to the low
Attention was dire efficiency of the Indian  eoal-miner
compared, with,  that ' 0{ the tﬁc'ollier
jes. P f this apparent’ low efficicncy

in most other countries. Part o

Efficlency of the Indian collier.
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has \.)eujn due to the simplicity of the shallow mining operations,
permitting the uwse of simple cheap labour with little machinery.

T : : i S N v N ] B - .
PaBLE 28.—Number of Persons emploged in Indian Coal-Mawing during

» the years 1901 to 1908.

\ | \ ‘] \ l £y ocent.

PROVINCE. | 1904, 1903, 1906, 1907, fous, | Arerage of
' ’ S pverage
o - l total.
. . - 7 l T o N
Baluehistan . . 1,072 FuR2 982 1,044 1.06Y \ 1.050 1-0n
Bengal . - TH8M L TROT2 | 82885 | a6t Liie2ie | ossese |osee2n
Parma . ] i i
. . ¢ | 11 .. . 2; 02

Central India . 1.854 1,640 1,546 1,710 A 1.713 {64
Central Provinces . 1,803 1,763 1,880 1,819

2 000 REIEH
Eastern Benga! and \

Asgsam . 1330 1.549 1,849 1731 1,700 1635
Hyderabad . . 8,742

THEG L T206 1 TR68 T To4T L T 7-38
North-West Frontier
Provines .
- 1
Punjab 1045 | ‘
ab . . . NI 2031 2,522 1.794 21496 90y > i)
) ) A PP AN et
Rajputana . . i) 142 137 l . ‘ o 1 7
=k 257 i
o \
[ Bl B ‘!,,,\ L o I
Total 92 |
\ 140 \ 80,995 | 99,138 | 112,502 | 129,473 | 100509 | 100700

\ ;

The strings :00li i

formedu;g};; olfn 0;(;0116- women carrying out coal along the inclines

These are now na,1?\21(rmlllmenjD 'feature of the felds i the old Ce¥%

for haulage, both ti y gving way to well-cquipped installations

that althou ’h there h mlll)gh e ines ond shats. able 20 S100

during g ¢ has een a g‘reater output per person employed
g the past quinquennial period than that shown by the returns

for 1898-1903 ther
) ¢ has bee : . L.
during the past five ;earzbn ouly a slightly increased efficiency

» fr “ >
18 partly due to the fact ¢ bis apparently slow 1mp1.'ovcment

numbers of workers requi hat little change has occurred in the
required at the surface, The increased use of

machinery wi . .
up mOI‘eyd;;,;&cttl;hb ’deepenmg‘ and extension of the mines shows
y in table 30, which gives the output of coal

TaABLE 29, —Outpw
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"1 y o nast Ve eals
per  person employed helow  ground. During the -past five yea
i - ) gt Ha . her  DULSON
this output has increased  from (264 to 1535 tons per per 01

employed below ground.

L of Codl per Person employed al Indian Mines during
the years 190410 1908.

)

| Average Outpul per
\ daily Quiput. PTSON
YA attendance cmployed.
of workers.
e
T [
o Tous. Tons.
02,740 8,216,700 886
oot -
89,0643 SAL7,739 9379
1905
94,138 1,783,201 986
1006
112,512 11147334 991
1907 \
120,173 12,769,635 98-8
1008 |

TABLE 30.——0&&put of Codl per Person employed Below Ground during the

~ yedrs 1904 to 1908.
\ Average | Qutput per
! number of person
YE \ persons Output. employed
e i employed below
‘ daily below \ grownd.
| ground.
l I
o T \ & Tons. Pons.
|
SR 8,216,706 1264
1904 | o
) 1 61616 §,417.739 1366
1905 | ! o )
. 6746 \ 0,783,250 14500
1906 1 |

\
e ALY VA | 15773
1o07 . . . . . . i |

| g3 164 12700635 \ 1535
1oos . . . . . . | ‘
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7'1 <)
"able 3{ shows » efficl i

o how the ethoiency of the Indian worker com-
ares w hat he  collier i
% : lll) bhat of the collier in other parts  of the British
Smpire ; it s
. p 1 ut bt should e remembered  that this is wot a true
index of personal etheiency : i

. countries  where  labour is more
expensive,

and where mining operations

are necessartlly conducted
at greater depths, the use .

of machinery becomes imperative.

llv )
ABLE 3] .— ‘ ‘oal rar
So—dmouwnt of Coual raised per Person cmploged at Coul Mines

the British Lnpire,

N

1965,

19045,
CouNrtiiees, o
Persons y
er(;l q{ms Tons of Tons | Persons Tons of Tons
0131 Yy coal per employ. coal por
. raised. persoun, ed. raixed. " pergon
—— e ——— - ‘
United Kinedon B38| 236,198 93¢ 279049 7,152 | ox "
ot | ST 8BTS 251 067,628 | 28475
AUstralia (o . 6,442 744396
) 16,442 (443,963 4327

17.263 &0E3.520 40y

(.‘m\udzr () . 13,187 6,434 732 4207 165,008 765,681 1587
Q:LPG Colony 215 146,520 599 1,955 127,560 G52
l\yatal' A R X BT SR B
New b:;ul;.md 3,269 LABAT56 | 48500 3602 Lioase | 4684
Orange River | 043 147,00 1558 1.269 .;.N.-“ , 667
208 SR H02 0 266

Transvaal 3,08
. 8,988 2A2T490 1 2587y Y445 2 382 }
D445 2,082 504 27504

e NS

‘‘‘‘‘‘ -

Britigh Empire,

€xcept fndi
ndla’ | 896342 | 255343322 284.8I 23,760 | 273,303 653‘: 2059
o ’ 9 ) | "
. \ e
Indi, ) 89005 ’ B “‘-<\r)h_____‘ —
—_— T MM s

' |

'
Tasmania

(1) Ewludin
. : “ g i
i 190 s which producc([ 5",8"7 to ¥
‘ ===l tons of coal iy, 1905 and 53,745 :
(b) Rp[n»c%c( ‘. Mo and 53,745 tons
spresents Brlthh Col i
$ umbia, ang Nova Scot
_ Nova Scotiy only.
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We are indebted to Mr. J. R. R. Wilson, Chief Inspector of
Mines, for the following note on the use of coal-cutting machinery
and electricity in Bengal : -

Coal-cutting machinery makes headway but slowly, and opinions are much
. . . dividod wpon its actual utility,  The prin-
Coal-cutting machinery and electricity. . . . . . .
cipal  forms of  machines in use in  other
countries are tho dise, rotary bar and percussive coal-cutters.  Owing to the
nature and thickness of the seams in Bengal the disc or the bar machine is not
applicable unless the methods of working are radically altered. The question is
worth very serious consideration as to whether many of the thick coals could not
be mined in sections, and the cutting done entirely by machinery. A drawback
to such a method is the scarcity of timber for prop wood, though, possibly, if
a demand were created, the supply could be organised upon economical lines;
and as an alternative some form of iron prop might be devised. At one mine
in Bengal, where the seam is thin and the roof suitable, almost the whole of the
coal is being mined by the long-wall method by compressed air dise machines.
These machines are holing in the coal to a depth of 5 fect 6 inches, and, though
under Kuropean supervision, are being bandled with very considerable skill by
native workmen. After being undercut, the coal is blasted down. The timbering
on the faceis systematically carried out, and the roof weights come on rogularly
in the goaf or waste and little timber iy lost. The miners have quite adapted
themselves to the change, and the system is an unqualified success.

Several firms are using the percussive form of coal cutter with more or less
suceess, and there is actually one mine in the Raniganj coalfield where the whole
of the output is obtained from these machines, This type of machine is used
for both holing in the bottom or middle of the seam as the case may be, and
shearing at the sides or centre; the coal is then blasted off by shots fired elec-
trically. A fow years ago the use of electricity was practically unknown in the
coalfields ; it is still in its infancy; but this source of power has been adopted
at one or two mines, and some large installations are being put down for
hauling, pumping, and lighting. Whero there are scattered inclines upon a pro-
perty, the adoption of electrical haulage should prove very economical. In this,
as in so many other cases, the Kast Indian Railway Company’s collieries have
acted as pioneors.

The detalled deseription of the Equitable Coal (ompany’s
mines at Dishargarh, given by Mr. W. Miller m the ZTvansactions
of the Mining and Geological Institute of India, Vol. I11, part 3 (1909),
and the remarks thereon by Mr. W. (. Mountai in Vol. 1V, part
9, will give a good idea of the equipment of one of the advanced
types of collieries in Bengal.

Coal-mining has developed so rapidly duri.ng the past few

) years in the Jherria and Raniganj
Sanitation. fields that the mine managers, finding

it necessary to spend their main energies in  meeting the
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demand for coul, have been able to spare hittle time and thought
fov the general well-being of the rapidly creasing conmunity  of
workers.  Commendable care has been exercised i individual cases
to provide suitable accommodation for the miners, and filter installa-
tions have heen crected to render the available water ax nearly as
possible Innocuous 5 but there has been little or no combination of
the Companies concerned to arrange for systematic sanitation and
a sufticient or trustworthy water-supply for the whole community.
The majority of workers are drawn from the aboriginal tribes, whose
simple habits in sparsely inhabited jungles and cultivated arcas are
unsuitable to the more crowded conditions of industrial centres ;
they have yet to learn the value of sanitation and the advantages
of the attempts made by the eolliery owners to guard them from their
new dangers. The disastrous epidemic of cholera, which resulted
in about 5,000 deaths on the Jherria and Raniganj fields during the
early months of 1908, impressed upon the owner as well as upon the
worker the - dangerous state of unstable equilibrium developed
the mining community. The subsequent drop in the demand
for coal and consequent reduction in the feverish haste to increase
the output has given the owmer time to reconsider his methods of
economising his mineral possessions and to give more thought to

the equally important duty of looking after the health and happi-
ness of his miners.

Attention was directed in the previous review to the low

Deafhrate from accidents,  2VETege  death-rate  from accidents in

Indian coal-mines. The average annual
death-rate per 1,000 persons employed during the years 1898 to 1903
was 088, varying bhetween 0:68 (1898) and 132 (1899). During
the past quinguennial period the rate was slightly higher, working
out to 098 per 1,000 for all Indian coal-mines, and varying

between 072 in-11904 and 1-37 m 1908 (see table 32). Risks

naturally increase) with the deepening of the mines and general

extension of the workings, while additional dangers may have been
incurred by the haste to increase the output during periods of
urgent demand for coal. The agreement of results with expectations
may, however, be fortuitous, for the totals are so small that an
isolated disaster, such as that which occurred at Khost in Balu-
chistan on the 16th June 1908, when twenty workers were killed,
would have a disturbing effect on the average.

XXXIX ] Hornrasp & Feryow: Mineral Production, 1904-08.

T

Tasui 32, —Production of Codl compared with Deaths from Coal-Mining
Aecidents i Indi.

o 10k 1005, | oaace, o taey, |

foon, { Ao
! age.
. . . |
Deaths from coal-mining acel- - :
dents . . . . 17 2 94 il 178 103
|
S P N 5
‘ [
Thousands of tons of coal ) .
raised for cach life lost . “ 2 16 0% o 71 97
: . .
— e - | - _
Lives lost per million tons of ] i ‘
coal raised . . . i A I R R N LA 40 (BN -z
. : \
SR S e
Death-rate per thousand pe:- ﬁ ‘r ‘\
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Thve. Q—Production of coal per life lost by coal-mining accidents.

The coal mines, like all other mines, in British territory are
worked under rules framed in accordance with the provisions of
the Indian Mines Act (No. VIIT of 1901), and are subject to
constant official inspection. The Inspectors are also invited ab
times to inspect the mines being worked in Native States ; -and,
although the returns from these latter show on an average 2 hxgh(‘:r
death-rate from accidents, it cannot be said that the difference 1s
due to any differences in management, for the great number
of mines in Bengal under the Act (which largely control the aver-
ages) are worked under exceptionally favourable conditions, while
some of those in Native States, as for instance in Bikanir a_nd
Hyderabad, are exposed to special dangers. During the period
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under review the average annual number of deaths from accidents
at coal wmines in Native States was 14, against 89 at mines under
the Act, the death-rate being 145 per thousand in the former
case against (-93 per thousand at mines under the Act.  The
details for cach year are given in table 33, from which it will
he seen that, while there has heen very little change in the labour
returns and deaths at mines in Native States, there has been a
great merease of employment at mines worked under the Act from

a total of 80,496 in 1905 to 120,107 in 1908,

TaBLE 33, —Comparison of Death-rate from Accidents at Coal Mines
worked wnder the Mines Act with those in Native States during
1904-1908.

AVERAGE NUMBER oF DEATH-RATE PER
PERSUNS EMPLOYED 1)AJL\(1;III);' ’s‘:m,\[ l'()()() l‘i‘ll(\'()\s
R . INTS. ’ :
DALLY. 1 EMPLOYED.
Yeag. N S Bt R

Mines - Mines nes
under the | Ao lm(. ‘ Native Mines Natire

der the Strrtos under the \ under the y

Act. Aet, Aples. \et State

—

1904 82.057 10,6823 a5 1 067 i12

1905 . 80,446 9.498 58 14 072 147

1906 90154 8.979 81 19 \ 088 11

|
14017 102,680 9513 s ol s IR
1908 120,107 .06 163 13 137 113

—_— \

| ——
Average . ] WAL Gy | gy 14 } a3 145
w | '
I

m . . . X . .
) lhc returns fOI‘ accidents at Illdla]l coal mines are compared
with those of other parts of

‘ the British Empire in table 34. As
official returns for all other countries cannot be yet obtained for
the year 1908, the comparison may be a little favourable to India
by the exelusion of our worst year. However, the heavy results
fo‘r 1908 are due to special causes which one may justifiably hope
will not recur. o
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~Mining Aceidents in the British Empire.
Tasii 34, Death-rate from Coal- Mining

1905 1906,
! =
] ' 1 | | ; 1 g“;-j
1 I =t
| | Death-! 22 Dmbh-‘ e
| Crate | =2 ' ate | = 2
COUNTRIES. | woamber I rate ! :; Numb'm‘ \ Deaths. | 1‘:.!‘ e
e : Numb . Death o | per £ | employed y ] ol B
| employed. 1,000'\ Z‘; | 1, 3 é :
| | ‘l - l S E
- &
g &
| | e _ ! i
T \ h |
! !
tnited  King Q43418 RN R A SE S I ‘
e ‘ | . 9 21 | 245
i ] 16,442 27 0 164 i 362 17.263 201 1-2 !
Australia («) . | Cgeun 16,928 TR
5.187 32 210 ‘ 407 s
Canada (0) ' . ‘ . . 2 [0 15067
‘ 2445 R 123 20047 1,056 R |
(‘ape Colony ‘ 244 | | e
I ; 5.650 22 “ 3054 11948 \ (5.054 39 | 505 31048
v 2.6 20 ‘ | i
Natal ‘ [ L aame o 09 6 1ns | B
l 3,269 G 18d 3018 3.692
New Zealand . ‘ 2y i \ )
‘ 1.26¢
iv ‘ 043 . SR |
Orange River — i e
8,988 31| 345 (1331 0,445 42 ) 445 )16
Transvaal . , T e S T 7 )
RN o
‘ 1269 | 137, 464
British Empire | 1,259 1-40 493 923,764 , | |
la 806,342 . | | )
except Ind X L___& il ull ] j
. ) -8 "33 99.138 99 | 099 110712
i 9.995 ] 721 0°80 | 855 99,
India . . " 89,905 | } |

Excluding Tasmania. . i )
EZ)) Ropresen;s British Columbia and Nova Scotia only.

. J returns for India with those .of

A colrzpafl:m;h: thli;islfc%(rt;;e brings oult the fact that, while
other parts 1;(; is low per thousand employed, it lqolfs less favourahle
our death-ra der the Tives lost in raising a million tons of coal.
when e o ‘bviously to our low output per person employed.
This 1s due Ot five years we have lost by acmdfents on an average
During the pas illion tons of coal raised, Whllg for the British
102 lives Pell‘ smis about half this rate. Still, 1t is perhaps not
Emp}m th.e o> the risks incurred in an industry by the relation
unfair ‘coﬂ]:dl%‘;g of life and the numbers who secure a comfortable
between th ;
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and, unde fan  condifi i
w]m,le der Indian econditions, a fairly happy livelihood. On the
» ONe e s : ife of i : /
pamd,Wit] “anun]tl'my that the life of the Tndian collier, as com
pare L the collier of other ies, | ‘ he. or tha
: 3 her countries, is 1
his occupation is snee 8, 18 an wnlappy one, or that
pation is spuua]ly ¢ dangerous.”

Diamonds.

q()( W 1 1 g l (4] H‘[ l( I}l N e [ 1 l C even S r as
e ][ 1S talld n 'h v puty ‘
( (S rteh Ilg 1A, /]\ C1 ak a

Distribution In India. Ptolemy in the Buropean, and further

had 5 & dismondoroduc in the Hindu, classies) which India has
d-producing country, the output of to-day is

very small e .

a,chrdin ot and comparatively unimportant. The places which
. th;, o accounts, have heen most productive in the p%‘;
nree great groups . R g he past

. groups, cach in associat i
i . B on  with t -
fossiliferous rocks of probable pre-Cambrian he old un
age,

the Purana grou istinou]
p, and distinguished locall
I;ilrnool systems in South TIndia, and as ’c}i’eaiﬁt}&; Cuddapah an.d
e northern part of the Peninsula ndhyan system 1m

ne

now known as

es includes

apparently authentic

records. i Lo
Anantapur, Bellary, Kurnool (I){l'dbt, m the distriots of Cuddapah.
: » Rastna, and God i

avan. FLoose stones

have bheen nick
picked up on the surf
of alluvium : 1e surface of the ground, fo : "
called Banaﬂand - workings that have heep un dertull,ld in deposits
ganpalle stage of the Kurnool series of st at\en in the so-

! 0 . Strata.

S 1|(] o 1
]Il t]le eCcoO ro |li 0 O(vCuIIe])ceS, n lh(:n M ]‘ . ” 1
’ a alla’d.] va (’;y, l/ 1€

Southern group of occurrences. localities,  with

Eastern grou stones
group of occurrences, o thehaqve been found in the alluvium
et . 1.6 am .
tricts, hut, though strata similar t:) thbalpur and  Chanda - dis

Kurnools are known in this area no di o of the Vindhyans and
these older rocks. ’ diamonds have heen found in

h.(’ h Hels [) v
R b ‘ 1
l ](l gl()up 0{ occurrences occu 185 a ‘ '
ract some lety mi

Central ' lo .
lndian occurrences. ng by ten miles wide, with the

Vi
the centre. The Qiamo d -]I.ldhy:fm conglomerates near Panna as
area, hoth in the oig " -n;mmg Industry still persists in  this
alluvium  der; conglomerate of Vipdn o, and in
found Tived  therefrom. The States : yan age,.and i the
nd are Panpg, S In which diamonds are

Charkhari 213 .
Kachhar and Chobepur, arihari, Bijawar, Ajaigarh, Kothi, Pathar

XXXIX.] Horraxp & FERMOR : Mine_ral Production, 1904-08. 8l

The following scale of strata will give an idea of the position
of the diamondiferous beds with reference to the Upper Vindhyan
rocks exposed in the Central Indian area :--

Sirbu shales.

Lower Bhander sandstone.
| Bhander limestone.
{_(sanurgarh shale.

j’ Upper Bhander sandstone.

BHANDER SERIES

Diamondiferous horizon.

Upper Rewa sandstone.
, Jhiri shales.
Rewa SERIES : : * ) Lower Rewa sandstone.
Panna shales.

Diamondiferous horizon.

Upper Kaimur sandstone.
Kaimur conglomerate.
Bijaigarh shale.

Lower Kaimur sandstone.

KAIMUR SERIES . . .

The following is a summary of the principal results of recent
study, by Mr. E. Vredenburg,' of the diamond-fields of Central
ndia :—In the neighbourhood of Panna the principal diamond-
bearing stratum is a thin layer of conglomerate, locally known as
“ mudda,’” lying between the Upper Kaimur sandstone and the
Panna shales. The conglomerate is seldom thicker than two feet
and does not form a continuous bed. Further east, in the neighbour-
hood of Itwa, the diamondiferous conglomerate does not rest
directly on the Kaimur sandstone, but is separated from it by a
920-25-foot bed of shales and limestone. Another diamondiferous
conglomerate occurs above the Rewa sandstones snd under the
Bhander series. This conglomerate differs from that . below the Rewa
series in the abundance of pebbles of vein quartz, instead of the
different varieties of jasper found so commonly in the man
diamondiferous conglomerate near Panna. '

The diamonds in these conglemerates, like the associated large
pebbles of Jighter rocks, are derived from older rocks, and the origin-
al home of the gem is still unknown, though a precise recognition
of the associated pebbles will gradually indicate the direction in
which the mother-rock once occurred and possibly still exists, The

1 Rec. Geol, Sure. Ind., XX XIIL, pp. 261-314, (1906).

3!
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. I . t " M . . . .

rt ;;%.azharactiﬁi%tu, pe'bbles in the diamondiferous conglomerates are

(,lu(;r]tz ];(:nll)le tes derived from the Bijawar formation and the vein
ar to that traversing the Bundelkhand granites, the latter

Ilda
espec a“ III 11 | h(‘/ con l()][lela‘fx ) 11 - a I)O\(e t/}l(’

Othefile;lfes ftgll:an((lh?mot?ds l}flng Stlu embed.ded in the conglomerates
S tegmation of then V'ledrﬁelghbourmg detritus derived from the dis-
o .tin yan beds. The workings are developed
conglomer;fte. an,d w1( tlh a view to the .rempval of the undisturbed
diamonds, inéluded o (;rs with the m’cen.tion of recovering the
o undisturbedm the more recently distributed detritus. '
i undishur’ cong]omerate is often covered by considerable
el are.Ofteny ll:ztger \tfmldhyan rocks, and is reached by workings
ok o ,Othpr nol a}ways, deep. "l‘hese may be called * direct
T by weathé places the overlying younger rocks have been
removed by weath r1 f;lgents, an‘d the conglomerate thus exposed at
the suriace 1s thea;:; le lfo‘r shallow workings.” In the detritus
removed trom ﬁma conglomerate and deposited in river-valleys
may be reached by superficial, shallow, or com-

paratively deep workin
R gs, a'nd the ;
veniently as  alluvial workings.’ ey may be all spoken of con-

The only fi . .
y hgures returned for diamonds relate to the production’

Production. m the Central Indian States of Panna,

. } Charkhari o
tion d 1, and Ajai \ i}
uring the five years under review is shlow{iah rl}; t:ll)llz I‘):‘;)d}cl}:e

average being 306:71 carats worth £2.799

TABLE 35.— . .
Production of Diamonds in Ceniral India during the years
1904 io 1908’ g the year

. YEAR. ]
Quantity. Value.
" 1004 . Carats. t £
1905 . ) : : - . .
1906 . ) . : . ) . ) : : 286-48 1 2,636
1907 . ) L . . . ) : . 17241 | 2,474
198 . . ' . . : _ SR 305°91 5,160
R o (2800 2,784
14075 940
Amragg ) 3()6.71_—i———:£’_’},9?),__,,
. I
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The average daily attendance of _workers on the diamond-fields is
returned as follows :—

1904 . . . . . . . . . 1,932 persons.
1905 R, 1,800 .
1906 . . . . . . . . . 2,051 "
1907 . . . . . . . . L1088,
1408 . . . 865 .

It is reported that a certain number of diamonds are picked up
in the neighbourhood of Wajra Karur in the Anantapur district of
the Madras Presidency, but no figures are available as to actual
production. '

Gold."

The average annual production of gold in the world daring the
five years 1904 to 1908 is valued at
Comparison with ofhier countries. about 82 millions sterling. Thus India,
with an average annual production of £2,266,307 (from table 38)
during the same period, contributed only 28 per cent. of the
total. During the four years 1904 to 1907 India occupied the
seventh position amongst the leading gold-producing countries of
the world ; but in 1908 it fell to the eighth position, as is shown

by table 36.2

TapLE 36.—Vdlues of the Gold produced by the Chief Qold-producing

Countries during 1908.
(OUNTRIES. Values.
S e
£

Pransvaal 29,986,469
United States 19,500,000
Australia 12,342,440
Russia . 4,500,00¢
Mexico . . . . . . . . . . 3,250,000
Canada . . . . . . . . . . 2,750,000
Rhodesia - . ) ) . . . ) ) , 2,526,007
India (@) . . - . . . . . .. 2,1"7)2 847
New Zealand . . 2.0-9,?0‘8
West Africa « . . . . . . . . . 1,1§().342
Qther Countries . . . . . . . . 7,750,000

TOTAL . 87,995.013

(a) Taken from table 38.

1 A general account of the gold occurrences of India and Burma is given in Dr.
Maclaren’s ¢ Gold,”” pP- 238-270, (1908). Considerablo use has been made of this *
in preparing this article. ‘

2 Min. Journ., Feb. 20th, 1909, p. 261. .

G



84 Records of the Geological Survey of India. [Vor.

The following table by Mr. I1. E. Bde' shows the position of India

amongst the principal gold-produci i :
st - sing colonies ¢ spe 23
el B i g colonies and dependeneies of

TABLE 37.—Relative Contributions of the Principal  Gold-produciny

Coloni . Y
Jolonies and Dependencies of the British Empive.

} |
- ‘ ‘ i
\ 1904, 1905. | 1906. o, | 1908,
Per cent. Per cent. >¢ | |
ent. Per cent. Per cent. | Per cent.
T ; 38
ransvaal . . 84 “wr 49°6 543 ‘ 565
Australasia . 381 33 29'5 268 | 233
c 1 \
anada . . 81 64 40 34 \ 52
India 5 ‘ | |
. . 57 5 ‘\
‘ 52 | 42 42 42
New Zealand . | 48 45 | 46
: . 4:0 38

Table 38 <
shows the provineial production for Tndia during the

Provincial production. five years under review. In 1904 no

L less than 98-2 \
the Indian output was returned by MYSor(})C;n(:fhf:7 (‘})));r V:;K‘é 1;);’

the Nizam’ . X

o distriacr; sdilr)eoramlon& leav1'11_g only 0-1 per cent. as the produce

to the develo rr(ie}ju 11?(191‘ British administration. By 1908, owing

Myitkyina N reef mining in Dharwar and of dredging in

British a(,l s Pr9})0rt1011 df)l‘lved from districts directly under
mimstration had risen to 2:7 per cent.; én 4 of the

remainder, 94'4 per
) cent. came from .
from the Nizam’s Dominions. Mysore and 29 per cent-

Th .
e produce of the Mysore State is solely derived from the Kolar

Velo Gold :

district, and f :
, Tom a Sing 51 eef
Kolar ot gle véin or T

development of the y
¢ in that district—a reef averaging only

aurife . some four feet in thicknes bl
rous for a distance of little more than four mllll:: ) Txnsd}};zyieei’\

the case wit .
h all other known auriferous deposits in Peninsular Tndia.

- -
bV Min. Journ., March 6th, 1909, p. 309

X2

India during the years 190410 1908.

T aBLE 38.—Quantity and Value of the Gold produced in

{XIX.] Horpaxp & FERMOR :

1008,

1007.

1006,

BR

190,

1004,

PROVINCE.

| Quantity. ‘;

Veadue.

i

Quantity. |

Vealue.

' Quantity.”

Velue.

|

Quantity.

Valuc.

'
.

Value.

Quantity.

Qunees.

Qunues.

£

Qunces.

|
i
3

£

Ounces.

Dharwar

RBombay—

7.050 30,600

14.919 .

8.860

216

Myitkyina

Burma—

150 G040

600

600 -

150 |

150 -

{Upper

Chin

dwin,
Katha, ete).

Other districts
(a)

150 600

600

150 3

600

0

600

150

Central Provinces

13.383 1

16,437 6:2.550

216

b3

52.801

13.782

()
Hyderabad

i
|

' 2.167.636

2.323.194 .

2,041,130

085

35,

3

616.

607.578

Mysore

565,208

Mineral Production, 1904-08.
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the 1 ur :
| 01111; iﬁ?nﬁ;ot?vgfWhi(')l“.mns was .du'ect.cd. to this vein by the numer-
‘ boom ’ of 1878-(1;8;%8 alor‘1g tts strike. During the Wynaad gold
floated to worl nofti’ “%?V(?Ial companics with huge capitals were
the capital su})sc;ibod()l‘z? ! .a concesston over the Kolar field. Ot
money, and comparati ricv g_lg}cate.:: portion was devoted to purchase
features of the npu if X1V0 y lttlo vas left for working capital. The
much money wa; . (lr;c():l(lls .dep(JSIt.s were not at first grasped, and
ancient workings WVES}L “.l mining m barren ground and amidst
of 300 feet. gA,ll th(;l \)NOIG e‘fentuauy f_OU-nd to reach to a depth
hopes in 1881-82 were u))!.npames ﬂ()md with such extravagant
offort of the Mo 2\ moribund in 1885, and it was omly a dying
richness of ‘y ore Company n that year th
of the reef
chutes.

ALy at disclosed the great
.and 11101.dentally the disposition of the auriferous

By 1887 i .

fromythat tilrcxlll: Sd]ag'eliltl C(),{I 1panies had resumed operations, and
one of uninterru tgd 1 1905 the history of the field has been
years, 1906 to p19()8 Prt(;lgress and, success.  During the last three
output from this field ;re has been' a slight decrease in the
reached in some of ti1 ue to zones of lower grade ore being
gr?ter depths have beeen I:t:::lsled Atth OOI'Gg&l M. however, now that
and it is h ey A, the grade of ore is improving,
will show Zpe;linti};:f ?he (‘)thel’ mines, Champion Reef andllﬁgfz:,)g}la%,
The deepest mines :1 pm;l’emem when greater depths are reached.
reached a depth of - )}’SOI‘e and  Qoregum, which have each

pth of considerably over 3,000 feet measured vertically.

Neither mini .
rini . : !
ng nor milling offers any serious obstacles on this

field. .~ With the fc
) : f :
filling to ke ormer the necessity for heavy timbering and

b th .
But of late Iyem.: CTOH(?.(\}‘vay i’ open 1s perhaps the most serious.
caused by air blast ?ns(i erable trouble and uneasiness has been
and Ooregum mine: ldI?T (1ual<e§, especially in the Champion Reef
gold to a simple c;)mb'llet'ore l; not refractory, and yields its
g : ination of amal L .

D . ~amalgamation ¢ ¢
Ieachlelfimf 113]1118 -fIV(: years under review the annua(;nd e
declined slowly 1o 79 of 781,281 tons in 1905, and since then has
the Chiof T,y oo 2 0UB tons i 1908, (These figures, roturned b

o 19051181;}9;01301‘ (;é Mines for Mysore, are in sh{i*t‘ ’c,onr: )urne ’

: the go vield r ’ o >
the lar est g S reached 4 maxim DY
. "argest ever recorded in the history of theurflilcl(f f ;.2"375’;57’
. . A sld.  Since ther

tonnage crushed

1w, K 7Smee T
] e n th, ¢ Air Blasts ¢ T e
Mysore Geol. Dept., (1904). ir Blasts and Quales-on the Kolar (old Field." Bull. Ng. 2
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there has been a small contraction in the output, the value of the
1908 output being £2,055,567. For the five years under review the
value of gold axtracted was £10,969,811, or 37 per cent. of the
total value (£29,657,692) extracted in the twenty-seven years since the
commencement of work under Furopean supervision. This compares
favourably with the value of £9,729,211 of the gold produced during
the previous five vears. In 1905 the dividends paid reached their
maximum value (£1,066,615) for the whole period of the industry ;
since then there has been a marked anbual decline (to £582,488

in 1908), due chiefly to the falling off of the values of the ore
won at thte Champion Reef and Balaghat mines. The total divi-
dends paid during the five' years were £4,217,836 as compared
with £4,249,679 paid during the previous five years. This is
337 per ‘cent. of the total dividends (£12,505,384} paid since the
commencement of the industry. A ,

The above dividends have been paid wholly by five companies
situated on the line of the Champion Reef—the Mysore, Champion

Reef, Ooregum, Nundydroog, "and Balaghat—except for 2 small

‘dividend paid in 1905 by the Mysore West and Mysore Wynaad

Gold Mining Companies, working jointly the Tank Blqck Mine.
A considerable amount of exploratory and mining work has been
done [by other companies on the Kolar field and elsewhere in Mysore,
but | hitherto without profitable result, although in several cases
ore has been milled and gold won. The companies that have
produced gold during the quinquennium, but have not paid divi-
dends, are the Oriental, Coromandel, Gold Fields of Mysore. and
General Exploration, and the Nanjangud Gold Field Company.
An important improvement scheme, making for the reduction
of working expenses, and consequently for the prolongation of the
life of the Kolar field, is the introduction of electric power from
the Cauvery falls. This work was completed about the middle
of 1902, and was designed for the conveyance of 4,000 H.P.
over a double line 92 miles long. Since then, the generating plant
has been increased so as to supply 6,600 H.P. to the gold field.
This supply 18 continuous, except in years of droqght, when there
may be short stoppages during the hot weather owing to a scarcity
of water in the river Cauvery. The cost per E.HP. per annum
to the mines during the first year  was fixed at £29, in order to
reimburse the Mysore Government for their capital outlay ; but this
charge was subsequently reduced to £18 and later to £10 for the
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?fthnl::;tau%go“- A t'hil'd mstallation to supply 2,000 H.P. 15 now
I; O-r . f; rate will be £10 from the commencement.
of motorserusod E?llpply | power for electric lighting and the driving
Power S‘;at' ed intermittently, a company, called the Kolar Mines
o ];(})’n;t Ltd., was formed in 1903, the electricity to be
) steam power. The ¢ 3 1 .
ot the end of 1904 b he company began to supply powel
The ¢ i
Inanrra(ia,'('?;‘nplljmon of t}le scheme of water-supply from the Betha-
Myssre (‘Oin 5 SOTQ 6 miles from the field; undertaken by the
) rovernment, now  ensures the .mines . of fltere
water sufficient for all purposes. s supply of filtered
Table : S L
able 39 shows the various statistics of. production for the Kolar

(/ld, b 1 f p ; v : [ 3

h [¢] Od. ie

) )

il‘ l)ll 01 l e CT mde review at (1 l()] l[l(‘ evious quln

TasLe 39.—Statistics of Production in the Kolar Gold-field.

Y

Value of

— T ‘ i i |
onnage gold Dividends Royalty

crushed, 14 . A
e extracted. | paid. \ paid.
1899 Short tons. \ £ : £ ‘
L £
1500 17330526 | 1678404 262,600 | 5
.. 678, , 83,154
oot LD Tl st \ 1879085 757,.%8% 93,019
o 272 | 1923081 874158 | 9521
w3 . L e \ V904500 | 888 07,505
3 85,848 } 2,284,072 | 1,019,347 113,139
b . l
TOTALS . ! T y
for 1899-1903 . | 2,438,125 '1 9119211 | 4209679 | 482,496
1904 . 730 84; TM— ‘
195 . . . ] s 2,323,104 1,041,030 115081
1906 (a} - \ T8L26L 1 2,373,457 1,066,615 117,081
1907 (a) . S 3¢ J65 . 2170470 . 866,779 | 107,427
1908 11l Tosos | 2osoalr | 5usase 101,157
: :808 ,‘ 2,050,917 582,488 | 10186
N B i
ToT Y N
ALS for 19041008 . | 3,710,904 \ 0969811 | 4207836 | 542607

|

(@) This includ !
es 711t g
O o e o S o i e o L g
ota Lo [ g7 N e
value of gold produced from 1882 to 11‘))0;;) 1{;’12%:::;(2 th 1'2},((; 657,692
E 20,657,

t

Revalt » s dividends paid ., £12.505.384
yalty I)‘did b \ ” ' . 2,0U0,¢
inclusine, (3 Mysore Government from 1882 (o 1908 -

. . . .

£1,408,881

-
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The work of the feld is carried on by Furopeans, Kurasians,
and Natives, 1n the following proportions, caleulated from the
nuniber employed. during the year 1907, the latest for which figures

are available :—

Europeans (in'c]uding Ttalian miners) 1 .7(’,
REurasians 29
Natives : mel . . . . . . 9131
Natives : women (mnplo_yud only on the surface) . . 502
Natives : children {under 14 years employed only on the -

. . . . 0

surface). - .
The following table indicates the visks attendant on mMnng

in the Mysore State :—

Tapre 40.—Showing Fatal Accidents i Mysore Mines for the years
1904 to 1908.

‘l . | Deathrate
\ Number of Drath-rate ‘ per £100.060

Y SR persons em- | per 1,000 Corh of gotd
|\ ployed. employed. | Obtainer(}i.

1904 . ‘ 24,404 133 194
1905 . 30,328 251 323
1906 30,446 2:30 323
1907 | 30,749 1°92 289
1908 ! 29,254 307 4737

|

[, S

Average - 30,055

g 30

i

Ducing the quinquennium prospecting operations for gold have
been prosecuted in the Chitaldrag, Mysore, Shimoga, and Tumkur
districts of Mysore. The only company outside Kolar that has pro-
duced any gold s the Nanjangud Gold Field, Ltd., which pro-
duced, 9D 0Z8- of bar gold in 1906 and bullion to the value of £530
in 1907. ‘

" The only gold-field in India besides Kolar from whl_ch there has

) ] been a continuous production of vein

Hydarabad (Nizam's Dowialons). gold during the quinquennium is the
tuated on the Maski band of Dharwar schists in the
Lingsagar district of the Nizam’s D(?minions (H_yder?,bad), The
only company operating on this field 18 the Hutti (Nizam’s) Gold .
Mines, Ltd. It is an ofishoot of the Hyderabad (Deccan) Company,

Hutti field, sl
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and was floated in 1901. Crushing with 10 head of stamps was
commenced in 1903, with a production of 3,809 ozs. of gold in
that year. Since then the number of stamps has been increased
to 30. One of the shafts had reached a depth of 1,500 feet by
the end of 1908. Dividends have been paid regularly since 1904,
the total distribution heing 75 per cent. on a capital of £50,000 to
the end of 1908. Table 41 gives the production statistics of this
mine ; it will be secn that the average amount of gold extracted
has been 10-7 dwts. worth £2-035 per ton of quartz crushed,

TABLE 41.—Statistics of Production at the Hutte Mine.

l
Ve | Tounage Bur gold | Value of gold
BAK. | crushed. produced. extracted.
1
. . _ _ — ! [
|
\l Tous,. 03, .
193 . . .. 5,735 3,809 14,503
w4 . . L L1720 10,559 40,624
|
1905 . .. .. 243% 13,067 [ 50,060
1906 T S S PR T 52,801
! |
[
1907 . . ... ..o | 13,383 50,216
W08 . .. ... a0 14305 34.231
S R
TOTAL . 129,515 69,005 202,437

In 1905 another company, known as the Topuldodi (Nizam’s)
Gold Mines, Ltd., with a capital of £90,000 was formed to take
over from the Hutti Company an option held on the Topuldodi
block in the Raichur district of the Nizam’s Dominions. During
1908, 2,132 ozs. of gold, worth £8,319, were produced. But as the
ore developed in the mine proved to be of very low grade, the
mine was closed down, and its assets transferred to the Hutti
Company.

The third Indian field on which work has been actively
prosecuted during the quinquennium
is the Dharwar field, situated on . the
«Gadag band of Dharwar schists, partly in the Dharwar district
and partly in the Sangli State, each of which lies in the Bombay

The Dharwar Gold-field.
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Presidgncy,' There are at present two series of reefs being devel-
oped n this field. They are each situated on the western side
of .the Kappat Gudda range, and in each case the gold occurs in
white quartz. The eastern series has been traced by means of
ol‘d wgrkmgs for a total distance of 8 miles, in a N.N.W.—S.S.E.
direction. The veins, which are lenticular, are arranged en échelon
in association with a carbonaceous member of a series of argillites,
parallel to the schistosity planes. The only producing mine on the
field is that near Kabulayatkatti village, originally prospected by
the Dharwar Gold Mines, Ltd., during 1902-1904, and now worked
by the Dharwar Reefs Gold Mining Company, Ltd. Crushing was com-
menced in 1907 with the production during the year of 4,916
crude ounces, worth £18 641, increasing to 7,242 ounces, worth
£27,158, in 1908. The other companies working on this line of
reefs are the Dharwar Gold Mines (the company first formed),
Sangli Gold Mines, the Gold Fields of Dharwar, the Gold Ficlds
of Mysore and General Exploration Company, and the Mysore
Gold Mining Company, the two latter working on option blocks.

The other series of reefs, known as the Hosur series, lies some.
four miles to the west. The reefs lie in chlorite-schist and massive
gritty schist near felsite. The companies holding concessions on
this series are the Dharwar Gold Mines, the Hosur Gold Mines
(formerly the Hosur Gold Mines of Dharwar), the Ch:f»mpion Re_’ef
Gold Mining Company of India, the Road Block Gold Mines of Ind}a,
and the Mysore Reefs (1905) and Explorers, the three companies
last named holding options only. The mine nearest the producing
stage seems to be Hosur. : )

In 1902 Mr. E. W. Wetherell, of the Myeore (tenlogical Depart-
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2,(1)1;11 was} dﬂoz.adted.. (in‘ 19().1. Crushing with 10 head of stamps was
thatme!;ce Igi 1903, with a production of 3,809 ozs. of gold in
that, g ari). nfce then the number of stamps has been increased
o en.d 0{11{390; tlll)( i);aff; had reached a depth of 1,500 feet by
. Dividends have been paid regul: i ¢
Ny 1908 ; n paid regularly since 1904,
th: etr?(;alo fdligr(;gutl:)‘n heing 75. per cent. on a capital of £50,000 to
tho end of I b. Table 41 gives the production statistics of this
i b,ee e e secn thatathe average amount of gold extracted
n dwts. worth £2-035 per ton of quartz crushed.

TaBLE 41.—Statistics of Production at the Hutti Mine.

|
Y EAR. l '[‘Aomm‘g(‘ Buar gold | Value of gold
. B § erushed. produced. extracted.
- ( — I
l Tons, Oz, -
1903 !
. 5,735 2,80 505
1904 i 3,809 14,500
. \ 17.205 10,55 40,624
1905 | 9 4.6
24,325 ST e
1906 ’; l 13,167 50,060
L T R R ST o 01
1007 { \ 2782 52.80
: N 4 A5 1398 IR
1908 . ] o | w 383 50,216
S L L Z U V& 7 54.231
‘>_“—‘ - ‘—-Af;.,
TOTAL T
129,515 69.005 | 262,437

In 1 . ,
Gold Mfﬁi alrﬁher b s o known as the Topuldodi (Nizam’s)
over from ’the Hum Co;p(;?ltal of £90,000 was formed to take
. an opti X
block in the Raichur district,y o thOPthn held on the Topuldodi

1908, 2,132 ozs. of gold, worth £8,31€(j) Nizam’s Dominions. During

ore d . _ were produced. as th
e e‘;r::op(:‘iis :;1 dthe mine proved to he O}f Verye(%owli‘:';d? :hﬁ
e own, ] o
Compeny and 1ts assets transferred to :he Hutti
© The third Tndian feld

on  whic . .
h work has been actively

The Dharw rose i
e Dharwar Gold-field, E)srot‘;?:u’clgi durmg the  quinquennium
1 : i
Gadag band of Dharwar schists o fild, situsted o - the

partly in the Dharwar district

and partly in the Sangli State, each

of which lies in the Bombay
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Presidency. 'There are at present two serles of reefs being devel-
oped in this field. They are cach situated on the western side
of the Kappat Gudda range, and in each case the gold occurs in
white quartz. The eastern gseries has been traced by means of
old workings for a total distance of 8 miles, in a N.N. W.—S8.S.E.
direction. The veins, which are lenticular, are arranged en échelon
in association with a carbonaceous member of a series of argillites,
parallel to the schistosity planes. The only producing mine on the
field is that near Kabulayatkatti village, originally prospected by
the Dharwar (old Mines, Ltd., during 1902-1904, and now worked
by the Dharwar Reefs Gold Mining Company, Ltd. Crushing was com-
menced in 1907 with the production during. the year of 4,916
crude ounces, worth £18,641, increasing to 7,242 ounces, worth
£97,158, in 1908. The other companies working on this line of
reefs are the Dharwar Gold Mines (the company first formed),
Sangli Gold Mines, the Cold Fields of Dharwar, the Gold Fields
of Mysore and General Exploration Company, and the Mysore
Gold Mining Company. the two latter "working on option blocks.
The other series of reefs, known as the Hosur series, lies some.
four miles to the west. The reefs lie in chlorite-schist and massive
gritty schist near felsite. The companies holding concessions on
this series are the Dharwar Gold Mines, the Hosur Gold Mines
(formerly the Hosur Gold Mines of Dharwar), the Champion Reef
Gold Mining Company of India, the Road Block Gold Mines of India,
and the Mysore Reefs (1905) and Explorers, the three companies
last named holding options only. The mine nearest the producing
stage seems to be Hosur. : '
In 1902 Mr. E. W. Wetherell, of the Mysore Geological Depart-
ment, discovered a previously unknown
belt of Dharwar schists stretching in
a porth and south direction for some 32 miles through the
Anantapur district of Madras, but just touching the north-east corner
of the Pavagada taluk of the Tumkur district of Mysore. Several
large quartz reefs occur in this belt, and near the village of
Ramgiri old gold workings were found. The gold occurs in quartz
veins principally in chloritic and argillaceous schists. A company,
called the Anantapur Gold Field, 1td., was formed in 1905. In
1908 it transferred a portion of its holdings (the Buruju block)
to a new company, the North Anantapur Gold Mines, Ltd., and

Anaatapur.

 another portion (South Jibutil block) under option to the Nundydroog
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Company of Mysore.  Although some encouraging - results  have
been obtained, none of the mines have vet reached any considerable
depth or passed the prospecting stage.!  The mines are situated
about 9 miles westward from Nagasamudram station on the Madras
and Southern Mahratta Railway.

m s M .. . ..
The Nilgiris, after many vicissitudes, has ceased to bo a mining
arca; but some ive kers  are
The Nilgiris. Q] some  native workers

reported  to be making a living by
roughly treating the waste heaps, from which they extract a small
quantity of gold.

Besides occurring in the free state in quartz veins, as in  all the

Gold in sulphide lodes, “arcas .not,icod above, gold is sometimes
found in sulphide lodes enclosed in the
sulphide minerals. Thus gold occurs in Sikkim among the mixed
‘sulphide lodes (chalcopyrite, pyrite, pyrrhotite, blende, etc.), and
in the copper-bearing lodes of Sleemanabad in the Jubbulpore
district of the Central Provinces, Assays in the latter case have
occasionally shown amounts as high as 15 dwts. per ton.
Alluvial gold-washing is carried on in many places in  British
Alluvial gold. India, but from the fact that the
' washers invariably combine this pursuit
and because the individual return is ex-
locally absorbed for Jewellery, complete

with other occupations,
ceedingly small and is
Teturns are not available,

These, 50 fgr as they go, give little hope of the discovery of rich
alluvial deposits in Peninsular India, :

. or indeed i 7 part of
India affected by the monsoon rains and depe;ul(tntmona n&lcr}r)laz:lono
for t‘he supply of the rivers. For Concentration of gold a com-
paratively equable current is essential—a condition rarely obtain-
able in the gravel nver beds of India, where alone gold would be
found, fqr these are almost dry in the cold weather and roaring
;()rrents in the rains.. The greater possibilities of dredging on the
rravgadfly appear to arise from the fact that the waters of that river
?:“; hez‘:-{;egahf;:‘ﬁ:t ranges where, even in the cold weather, there

1 Soo also .
Soo also @ note on the field in the M ining Magazine, 11, p. 12, Jan. 1910,
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ibutari 3 iri, that flow
' : m! tributaries, such as the Subansiri, tha
I Upper - Assam from the north into the Brahmaputra
Assanm. carry small quantities of goid. d()xtle
the Subansiri gorge was found to
r near the mouth of ‘ , d

Smﬁlt];if ) more than a dwt. per cubic yard ; ‘but the quan‘mtfyt }(;f

:?}:vol available was very small. It 1 p.robable that so;ne ,;)‘- e

. ‘11 o£ this region 18 derived, immediately, from_ the IIJPTF;

g:‘(v lik) sandstones and that the source of th’e gold in the Lo }11

%;r;\:::h of the Brahmaputra is to he sought in the metamorphic

rochs of the Miju ranges. ' . .

‘Od}s Oth> (‘,ho]ta Nagpur division of Bengal, alluvial gold 1s fom;ld
" widely distributed, but the gold. wash-
Chota Nagpur, Bengal. ing is of most _importance in tlﬁe

Qinghbhum and Manbhum districts, and is ({hl((;f%})’ coyﬁned t((; t.t(;

Sl ¢ ¢ polden-sireake river and i

of the Subarnarekha (°go _ :

: ﬂli}t’aries The number of persons engaged in the. mdﬁmi

1 ) A / .
ﬂructuates considerably, the figuies for 1904 and 1908 being show

below :—

04, 0 1908,

<
Tt
e

Manbhum
168
Ranchi

Singhbhum .

|
|
413 l 7l

i 1-6 t0 2 a day.
arnings amount to only As. )
:ﬂlz ?Z:i?tgife Dr. f/laclaren’sﬁ work was to S}'IOW that .nowhere
. C}zota Nagpur had gold deposits—either alluvial or vein—been
in .
4 lines.
-orth working on European ‘ ‘
found wor o gold-washing industry is carrled. on fronEl year to
The ma year In several districts in Burma,

Burma : native gold-washing. ‘usuaHV by only a few people in eaih
‘varies from year to year partly

R mber so engaged varles
district ’d;}:lzen\:;ith the character of the seasons. No accurate figures
in acco(li ton are available, Tn 1908 gold was “.rashed in -the
?fll pro gucdistricts . Bhamo, Katha, Lower Chindwin, Myitkyina,
ollowin : L

1 Maclaren. Ree. Geol. Sure. Ind., XX_XL pl)i91gf-232’ (1904
2 R:‘c Geol. Surv. Ind., XXX1. pp. 59-91. ( )
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Pakokku, Prome, Shweho, Toungoo, and Upper Chindwin. Actual
figures returned are :- ’

. Chzs,
Katha . . R . . . . R . i
Pakoklku . . . . . . . . . 749
Upper Chindwin . . . . . S 62

142

Judging from reports relating to other districts, the total amount
of alluvial gold obtained by the native washers must be much in
excess of this figure. Hence 150 ozs. annually is inserted in table
38 as a figure that is probably well within the mark.

The gold-dredging on the upper reaches of the Irrawaddy is

N largely due. to the enterprise of Mr,
[,,E;:'g:;‘ gold-dredging; e W "R. Moore who (in association with
. ‘ Captain J. Terndrup) was granted in
1901 a five-years’ license for dredging within the bed of the river
for a stretch of some 120 miles from the confluence above Myit-
kyina to the mouth of the Taiping above Bhamo. Tn 1904 the
license was extended for a period of thirty years and restricted to
about 88 miles of the river from Sinbho to the confluence, while
sanction was given at the same time to transfer the concession to
the Burma Gold Dredging Company, which was registered at
"Rangoon in 1903. In 1907 permission was given to alter the
limits of the concession by exchanging 15 miles of the lower
end for 10 miles along the N Maikha and 5 miles along the
Mali-kha. Application has now been made for a further exchange
of the Irrawaddy part of the concession for 15 miles along the
eastern river, 'N Maikha. )

The gold-bearing alluvium is coarse gravel with the gold dis-
seminated fairly uniformly. The average value of the gravel seems
to be about 3 grains (6 annas) per cubic yard. Small quantities
of platinum and platinoid metals are recovered with the gold.
The anriual production of gold (see table 38) has risen from 370
ozs. in 1903 to 7,950 in 1908, of a total value of £58,992. The
first dividend (2} per cent) was declared in -1908.

The alluvial stretches of the Chindwin river have been found
to contain gold at many points, but
systematic prospecting has in most cases
shown them to be valueless as dredging propositions, although

The Chlnd.wln.
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the_s.' are a source of income to the native gold washers. A con-
cession for 180 rr'ulos of the Lower Chindwin river, stretching from
Minsin to Homalin, was granted about 1903 to the Burma Mines
Development and  Agency, Ltd., and in 1905 transferred to the
Mandalay Gold Dredging Compeny, Itd. A dredger was obtained,
but became stranded while being towed up the Chindwin river,
and no further work was attempted.

The Uyu. a tributary of the Upper Chindwin, has also been
prospected for alluvial gold, but with little success so far.

In 1905 the Namma Gold Dredging Company, Itd., with a
capital of £70,000 (£55,000 issued, of
which  £30.000 went to vendors) was
floated in" London to work two stretches of the Namma rniver,
a tributary of the Salwin, in the Shan States. A careful prelimin-
ary investigation had indicated the existence of approximately
40,000,000 cubic vards of gravel averaging 543 grains of fine gold
per cubic yard. A steam dredger was purchased and floated in a
paddock on the Upper Namma, and it was then found that the
deposit was unfitted for this mode of cxploitation. 1t consists fof
gravel and boulders embedded in a stiff clay, hardened by calcareous
tufa derived from the limestone forming the sides of the valley,
and is therefore not sufficiently loose to enable the buckets of
the dredger to excavate it. The venture, therefore, ended in failure,

The alluvial gold deposits of Loi Twang in the Shan States,
worked by native washers, have been examined in detail by Mr.
T. D. LaTouche and found to be of no commercial value.

Other Burmese rivers to which attention has been directed by
Furopean prospectors, without any tangible results so far, are th(?
Mole Chaung, Taipi d Shweli, tributaries of the Trrawaddy ;

g, Taiping, an : here
the Upper Chindwin ; the Salwin; and the streams of Tavoy, W
gold has been found associated with tinstone. f the

Alluvial gold occurs in the sands and gravels of many Ob 2%

The Namma.
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mdpstry .of th'}s provinee, gold-washing has been carried on ab
various times in the following districts : —Balaghat, Bhandara
Bl?spsur, .Chanda_, Jubbulpore, Mandla, Nagpur, Raipui: Sambalpul",
?n ‘ﬁeonl.‘ Durlng 1908, however, washing for gold is reported
ron: dve'tdls’mcts only—t}mse shown in table 41.  ¥rom the report
;];lr?dz tﬁor(\appe\ars that ih additi.on to the washers of auriferous
sands Ox.tr,a:tli((;np(()a;)plt?menglagc'd i a cogna.to, industry, consisting
lemi " » gold :Lnd silver particles, called in England
o r, on}1 the dust of a :Sunar’s shop and furnace by a two-
river.p f)r(}:le:s;e ilstt of actual W’nnf)Wing’_ and then of washing in a

N esultant 1s treated by refining processes. The persons
practising this ¢“lemel *” washing, which is recorded for the Bala-
ghat,,. 'Bllasl.)ur, and Hoshangabad districts, ar/o. Mahomedans
and it is desirable to distinguish their occupation from that of tht:
gold Wa§hers proper, although there is doubtless attimes a certain
ﬁverlapl)_lng (_)f the two occupations. The gold washers are variously
known  in (.hff(?rent parts of the province as jharas, jharias, son-
tharas, sonjhirias, and sonzaras. The report cited 1frives z’m full
account of the. methods_ of washing and treating the gbold as prac-
tlse('i in the T.n‘ora, tal}sﬂ of the Bhandara district. Table 41 sum-
rlnaérlses such mforn}atlon as 1s available with regard to the year
908, a.nd from this it scems probable that there is an annual
production of not less than 150 oz. of gold in the Central Pro-

vinees, and such has bee 1 ] .
Vi Pag,e u v entered up in the production table 38 given

TaBLe 41.—Statistics of Output and Labour for 1908 in the Native Gold
Washing Industry of the Central Provinces.

i No. of persons ,
DISTRICT. engaged in gold Year’s pro- Daily earnings
washiny. duction. per worker.
Oz. Annas
Bal: '
alaghat 35 30 Jto4
: 3 {o 4
Bhandara
40 to 30 in each | ¢
‘ 8 | Y to 15 per year | 3 to4 per famil
?lilasl(‘!nr b‘mdéo per band. perimy
‘handa 2
Nagpur 5 o : ("S) bt 2
25 to 40 i () 4) fg 7
)

(@) Nofigures available.
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r Washing for alluvial “gold has been practised along the valley
ot the Indus in the Baltistan and
Ladakh divisions of Jammu and Kashmir
State. In 1903, 106 oz. of gold were obtained from Ladakh. In
Kargil and Skardo, Baltistan, the washing of ancient gravel de-
posits has been carried out on quite an extensive scale, actual
mining operations having been undertaken to excavate the gold-
bearing bands in the old river terraces in the Dras valley. The
production of gold from Kashmir in 1904 was returned as 24 oz.
and in 1905 as 10 oz. and 48 oz in 1906, and nzl for the
two succeeding years. A small quantity of alluvial gold Is said
to have been obtained by Tibetans from sub-recent gravels on the
Para river on the border between Rupshu and the Tibetan Pro-
vince of To-tzo.!

Gold-washing flourishes, also, in some of the Punjab rivers,
especially the Indus, and the production
for the quinquennium totals -1,094 oz,
giving an average annual figure of 218 0z. Tn 1908 a prospecting
license for dredging over a length of 48 miles of the Indus, in
the Attock district of the Punjab and the Peshawar and Hazara
districts of the North-West Frontier Province, was granted to
Lieutenant M. Snee, who has, it is understood, given an option
over his concession to the Kashmir Mineral Company, Ltd.

In the United Provinces the industry was reported in 1904
as employing about 100 workers in the
Nagina tahsil of Bijnor district, and
smaller numbers in Garhwal and Naini Tal. The tota! reported
production during the quinquennium is 34 oz.

Kashmir.

Punjab.

United Provinces.

Graphite.

Graphite occurs in small quantities in various parts of India—
in the so-called khondalite series of rocks

in the Vizagapatam hill-tracts and adjoin=
ing Chhattisgarh Feudatory States, in a corresponding series of
rocks in Coorg, in the Godavari district of the Madras Presidency,
and in the Ruby Mines district in Upper Burma ; and in Travancore,
It has also been discovered recently In Sikkim, where a graphite
vein, averaging about 13 inches in thickness, has been found

Mode of occufrrence.

1 H. H. Hayden, *Mem. Geol. Surv, Ind., XXXVI, p. 102, (1904).
H
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during the prospecting operations conducted by Messrs. Burn & Co.
at about half a mile to the north of the road from Tsuntang
and Lachen. The quality of the mineral appears to be good, large
bulk samples having given a return of 93 per cent. of gr,aphite.
Other veins “of graphite are known to occur in the area, hut have
not yet been examined in detail} ’

~ The graphite deposits of Travancore occur under conditions
similar to those of Ceylon, which is but a continuation of the
charnockite series and associated rocks of South India. The (,‘oyl(ml
graphite has been made’ the subject of an elaborate study/‘ by
E. Weinschenk, who regards it as of igneous origin? a conelusion
I agreement with its occurrence in South India® fmall

(i ) | quan-
ities of graphite have heen extracted in Godavari and Vizagapatam
Production. but practically the whole of the Indian

output comes from Travancore, where
13,414 tons of graphite, worth, on the average, £4-74 have been

mined during the period covered by this Review ; for the detailed
figures of production see table 42. Of the world’s tota) producti(;n

of graphite ranging between 70,000 and 100,000 ¢
cne-third is obtained from Ceylon. ' ous annually, about

TaBLE 42.—Production, of ijﬂn'te during the years 1904 to 1908

| 1907, . 1908.

| B
‘ 1904, ' 1905, 1906,
l [ ——

[Quan- { . Quan.j .,
I Yity. Value.: ¥, ’ e, | Y Quan- R ‘
| ity tity. ! tity, Value. tity. Value., %‘l‘?; iValu(».

e S —

: Tons, £ Tons. ¢ | Tons .—‘ B
. j : | ons. | £ Tons, £ |'Tons. £
‘ravancore | 3.256 ' 16,627 2,260 | 15 182 2,546
: el & 2 £9LT 20 9,9981 2429 | 4 gg+! 2 .

. ' = ,387, 2,873 | 14,365
Godavari . = 67 () 402 64 {a) 3841
: : i | s 4| (o) 24 ..

i

4 {a) 24

. |
Vizagapatam | .. 1

2,324 | 15,566

260 110,022 2433 | 7171 2873 | 17,905

TOTAL . Jﬁzs—i 17,029

(%) Estimated.

i According to a report by (! Wilki
this.) we are indobtod o Mr. A, Whytty k:)r;s%xa; _for‘permission to make use of
2 Die .Gmphitl&gerstétten der Ingel (g lnlga.n].
19{);, xxi, 279.335. ' ylon.  Abhand., d. k. Bayer., Akad.,
2G-H0Han}?' The Charnockite series, Mem, Gegi, g
126 ; and the Sivamalai series, Afem. Qeol. Sury, I;z):i ‘g}r{v}.( Iﬁ)ddi }1(7§VIH, 1900,
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Iron.

Bengal 1s the only province in India in which iron-ore is mined
for smelting by European methods. Table
44 shows the annual production in this
province during the five years under review. On comparing this with
table 28 of the previous Review (page 52) it will be seen that the
maximum output was reached in 1905 (98,398 tons). Since then
there has been -a decline to about 67,000 tons in 1907 and 1908,
with a corresponding decrease in the amount of pig-iron produced
at the Barakar Iron-works (see page 102). The average value of
the ore produced in Bengal during the five years is 3-26 shillings
per- ton. . The annual production from other provinces has averaged
4,755 tons, TFor the total production for each year sec table 43.

Production.

Tron smelting was at one time a widespread industry in Tudia,
and there is hardly a distriet away from

smce'ft?:;ailndc‘:ﬁ:;_mr of thelron 41, great alluvial tracts of the Indus,
Ganges, and Brahmaputra, in which slag-

heaps are not found. But the primitive iron-smelter finds no
difficulty in obtaining sufficient supplies of ore from deposits that no
European iron-master would regard as worth his serious consideration.
Sometimes he will break up small friable bits of quartz-iron-ore schist,
concentrating the ore by winnowing the- crushed materials in the
wind or by washing in a stream. Sometimes he is content with
ferruginous laterites, or even with the small granules formed by
the cementation of the rusty cement in ancient sandstones. In
ancient times the people of India seem to have acquired a fame
for metallurgical skill, and the reputation of the famous woolz
steel, which was certainly made in India long before the Christian
era, has probably contributed to the general impression that the
country is rich in iron-ore of a high-class type. It is true that
throughout the Peninsula, which is so largely occupied by ancient
crystalline rocks, quartz-hematite and quartz-magnetite schists are
very common in the Dharwarian system, the system of rocks that
lithologically, as well as in stratigraphical relationship, corresponds
approximately to the Lower Huronian of America. But most
of these occurrences consist of quartz and iron-ore so intimately
blended that only a highly siliceous ore of a low grade can be
obtained without artificial concentration.  These occurrences of
quartz-iron-ore schist are so common in India that newly recorded

n2
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were started at Beypur on the Malabar Coast. Various concessions
were granted to Mr. Heath and the succeeding Iron Company,
but in spite of these, the undertaking proved to be a failure. 1In
1853, a new Association, known as the Kast India Iron Company,
was started with the capital of £400,000. 'This Company obtained
various concessions from Government, and ereccted two Dlast fumaces;
one in the South Arcot district and another on the Cauvery river,
in the Coimbatore district. These furnaces were stopped in 1858,
whilst operations at Porto Novo ceased in 1866, and at Beypur
in 1867. "Other attempts to introduce Buropean processes have
been made in the Birbhum district of Chota Nagpur and at Kala-
dhungi in Kumaon. But the only scheme which has proved to
be a finandial success is that now in operation near Barakar in
B.e{xgal. Even the Barakar Iron-works passed through various
vicissitudes of fortune, and showed no signs of financial success,

until they were taken over by the present Managing Agents, -Messrs.
Martin & Co.

The Barakar Iron-works were taken over by the present Com-
Bengal Iton and Steel Company, ?any in 1880 and co’mpletely re-modelled.
Barakar. There are now three blast furnaces In
Production of pigeiron. ol)era‘Flon with an annual productive
o capacity of 75,000 tons of pig-iron, but

the output is restricted to very much less on account of the Hmited

dgmalld_ for pig-ron. During the past five vears the production
of pig has been as follows :—

Tons.

190% . . . . . . . . . 40,937
005 . . . ... T
1 ) . ' . . 5 4 OF
lggg . . . . TN . . . . 46,800
1908 . . . . . . . . . . 39,312
. . . . . . . 37,0692

The H AT A
Ihe following are average analyses of the pigiron produced :—*

_ Grades 1. 2 Foundry
E— m T pig, 3 and
i +.

‘ . Per cent. Per cent.
CGraphitic carbon | . . 901 2098
Combined ,, . . . : ) ) ) ‘i I)i o ;}:
?)‘l‘:s:l‘)‘th_m R 2- 99 226
Manganese . . . . : : ) o } 24((), 12l
Sulphur . . . ’ 0022 (1', [l);;
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The iron foundries now cover an area of 104,000 square feet,
and include pipe-foundries, sleeper and
chair foundries, as well as arrangements
for miscellaneous castings. During the past five years the production
of castings has been as follows :—

Castings. 0

Tons.
1904 . . . . . . . . . .. 14,882
1005 . . e e e e e e 18802
1906 . . . . . . . . . . 11,764
1907 . . . . . . . . . . 12,304

1908 . . . . . . . . .. 11,595

The blowing .engines include two Barclay, one Galloway of 750
H. P. and one Parson’s turbo of about the same horse-power.
The Cowper heating stoves, ten in pumber, are 21 x 65 feet,
and foundations are ready for a fourth blast furnace designed for
ferro-manganese manufacture.

The coke used hitherto has been made mostly in open kilns,

- and the ash-percentage, already high in
the coal,is correspondingly high in the
coke ; consequently, with the large proportion of flux required, the
furnaces show a comparatively low productive capacity. 1t is
necessary also to keep the ‘furnaces low on account of the inability
of the coke to maintain a heavy burden. The following is the
average analysis of the coke now used :—

Coke.

Per cent.
Ash . . . . . . . . . . 206°69
. Moisture « . . . . . . . . . 3-88
Carbon . . . . . . . . . . 6943

The Company i8 now putting up a battery of 36 Simon-Carvés
ovens for a production of 40,000 tons of coke per annum. It is
not intended at first to add the usual bye-product recovery plant;
this will be, however, put up afterwards.

The coal supply is drawn partly from the Company’s collieries
near the works at Kendwa and Ramnagar

Coal. and partly from the associated Company
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owning coMieries at Noonoodih in the Jherria field. The following
are average assays of the coal used :—

[ Y
.

..... Nocnoodib. | Ramnagar. K- ndwa.

Per cent. Per cont. Per cent.

Ash e 12-00 1225 1500
Volatile matter . . . . . 29+ 50 2052 2015
Slll]llllll' . . . . . . . 0 H0 053 055
Tixed carbon (by difference) . . - 5800 CBTT0 5530

‘ |

The limestone used as flux is obtained from the’ Vindhyan beds
Flux at Satna in the Rewa State, and gives
the following average analysis : — .
Per cent.

Calcium carbonate . . . . e
Silica, . . ) ) . . 90" 62

Ferric oxide and a,lun')ina (1) %4))
Magnesium carbonate 1°86
99° 83

The site of the Rarakar Tron-works was originally chosen on

fron-ore. account of the proximity of both coal

| and ore supplies. The outcrop of iron-
sto ) : v ane 3 ; . 3
tone shales between the (,oal—bcarmg Barakar and Raniganj stages

stretches east and west from the works, and for many years the
clay ironstone nodules obtainable from this formation formed the
only supply of ore used in the blast furnaces.

The ore of this kind now obtained gives the following analysis : —

. Per cent.
ron . . . . . . . 3743
Silica . . . . . . . . : : Ki‘(;)jz
Manganese . . . . . . X . . 2°15
Phosphorus | . . . . . ) : : 0 S'G

Recently, magnetite and hematite have be

Mankt Jna L en obtained from the
Manbhum and Singhbhum districts,
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The average analysis of the Manbbum and Singhbhum ore is
given as follows :—

° . I'er eent. .
Lo Iron . . . . . . . . . . 49799
. Siliea . . . . . . . . . . ]7:;4
Manganese . . . . . . . : (). 1‘4;
Phosphorus . . . . . . . S 0°1°

The deposits at present being worked by .the Bengal 11'911 and
Steel Company in Singlibhum are situated
a short distance southwards from Kali-
mati, Bengal-Nagpur Railway. But two deposits, r.o,ported to be
of very high grade and large size, have been located in the Sajmndn
forests of south-west Singhbhum. They are known as Notu Hill and
Buda Hill, and are, respectively, 12 miles east-south-east and 8
miles south-east; as the crow flies, of Manharpur, Bengal-Nagpur
Railway. The ore of Notu Hill, consisting of hematite with some
limonitlz, is said to average 60 to 64 per cent. of iron, and that
of Buda Hill, judging from surface samples, about 60 per cent.
of iron. The advisability of laving down a narrow gauge railway
to tap these deposits is under consideration.

The Kalimati ores may be divided into two groups separated
by the Dhoba range of hills © those near Turamdih, and those near
Hakigora. The Turamdib deposits are situated about 4 miles
southwards from the railway and occur in the villages of Kudada,
Turamdih, and Talsa, i some foot-hills on the northern base
of the Dhoba range. The f‘country’ is a series of magnesian
schists, not yet studied closely in the laboratory, but in part con-
sisting of steatite. The iron-ore is magnetite, and occurs in five

Singhbhium iron-ores.

ways \—

(1) as scattered granules in the magncsis.m schists ;

(2) as larger patches of irregular shape n the Schl.StS;-

(3) as definite veins traversing the rocks n any direction ; .

(4) as veins up to 3 feet thick of magnetite and quartz, with
secondary limonite and chert ;

(5) as residual accumulations  of gmnuh:s and fragments of
magnetite in the overburden resulting f‘rom th(_s weather-
ing and breaking down of the magnesian schists.

An attempt is being made to work the 111ag{1(stit(» voin's found

in situ, but the chief source of the ore won s ‘tlm m-sul}uzl_au-
cumulations, from which the ore is obtained by sifting and picking.
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_The Hakigora deposits are situated at a distance of about 8
miles southwards from the ralway .and occur as a line of small
‘hillocks to the_ south .of the Dhoba range. The ore occurs as the
banded hematite- and maguetite-uartzites so typical of the Dhar-
wars., Her_e also a little ore is won i Situ, l.>ut the chief source
. of the ore is in the detrital deposits formed hy the breaking down

of these ferruginous quartzites. The following are the amounts
of ore won at these two areas in 1906 and 1907 :—

— B 1906. 1907.

Turamdil avea, | 8’[“;21: ' 'l‘(lns.
Hakigora aren ’548 (1)’7?;})
\ Toran . 8,825 ' 14,106

The "following table shows the quantity of ore used durine the
past five years :— ‘ : °

AR ;
TasLE 45.—Iyon-ore used at the Barakar Tron-works.

Yean. NStatute 1 Metrie
Tonx., Tons.

lond . . . |
1905 . . . ) ’ ) . . . Sl 87023 89,333
G . . ’ ’ ’ : : . <8024 91.697
1907 . ) ’ . : : : . < 8406 90,840
los . . ’ : : . . . . N C X Thr . PENEL,
’ . ) : : . . 72,051 73,207

" o
The average number of persons cwployed daily at the Barakar

Labour. Lron-works, exclusive of labour employed

by contractors, is as follows:— .

YEAR. Blast Foundries

furnaces, (A0d machine
o shops.

w4, . ——
1905 . L oo s mag
1906 . . . . i . . . i 1,020 | 1947
1wz ., . : I Y £ 1.021
wos .. LT e 1,809
N 2,049
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Since the issue of the Review for 1898-1903 an important move
towards the utilisation of our resources
The Tata 1lron and Steel jip jron-ore has occurred through the
Company. flotation of the Tata Iron and Steel
Company, which was registered on the 26th August 1907, with a
nominal capital of Rs. 2,31,75,000 (£1,545,000). The Company holds
concessions for iron-ore in the Mourbhanj (Mayurbhanj) State of
Orissa, near Dhullee, 38 miles south of Rajnandgaon in the Raipur
district of the Central Provinces and smaller deposits in the Drug
district. Tt also possesses a manganese-ore property near Ramrama
in the Balaghat district, Central Provinces, as well as deposits of
limestone near Katni, dolomite in Chota Nagpur, and coal in the
Jherria field.
A site for the works has been secured in the Singhbhum district
to the north of Kalimati Railway Station, 153 miles from Calcutta,
and at the junction of the Khorkai and Subarnarekha river, from

. which it is proposed to draw the water required for the works

and the new town. The site has already been cleared, arrange-
ments made for the water-supply, for the c_onstruction of a cooling
tank of 295 acres, and of the branch railway required to connect
the works with the main line of the Bengal-Nagpur Railway.

Tt is proposed to commence with two blast furnaces for an
annual production of about 120,000 tons of pig-iron, and steel
furnaces for an output of about 70,000 tons, mainly in the first
instance of rails and beams.

The Bengal-Nagpur Railway Company, with the sanction of the
Qovernment of India, has agreed to construct the line from the
works to the ore-fields in Mourbhanj, a distance of under 40 miles,
and the CGovernment have agreed to purchase at .import prices
20,000 tons of steel rails annually for ten years, on the understand-
ing that the recognised - specification 1s complied with.

g The preliminary operations which led to the formation of this -
Company were inaugurated by the late Mr. J. N. Tata, and were
carried on by his successors in the firm of Messrs. Tata, Sons & Co.,
Ltd., Bombay. According to the prospect‘us, the vendors receive
the expenses of their preliminary operations, a_m.OHHt;ing to Rs.
5,25,000 (£35,000), plus Rs. 15,00,000 (?100,000) In ordinary shares,
the cash paid for expenses being re-invested in shares plus an
additional sum of Rs. 4,75,000 (£31,666). Messrs, Tata, Sons & Co.
also become the Managing Agents of the new Company for the
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first period of ecighteen years on cousideration of a remuneration of
r - ce N \ ot H
B per cent. on the annual net profits, with a minimuim remuner-
- =4 {92 99 -
ation of Rs. B0,000 (£3,333), commencing only from the lst July
1910. |
Although the Tata Tron and Steel Company possesses slightly
Iron-ores of Mourbhanj State, H.c he'r am‘l p.ure-r ore-bodics in the Raipur
district, it is intended in the first in-
sFancc to‘work the  depostts in Mourbhanj, which are nearer 3
site that is otherwise suitable on account of the required water-
sppply, proximity to the subsidiary rvequirements in coal and
limestone, and its situation within striking distance of the largest
market for finished products. )
" .
) The occurrence of valuable iron-ore deposits in Mourbhanj was
1e ) 1 M )
rst noticed by TP. N. Bose,’ who mentioned the following occur-
rences i— )
{a) Bamanghati sub-division—
(1) Gurumaishini Hill, over an area of 8 square miles.
(2) Near Bandgaon in Saranda-pir.
. Al . )
3) bulalpfxt-Badampahar range from Kondadera to Jaidhanposl,
a distance of some 12 miles.

(by Panchpir sub-division—
At several places from Kamdabedi and Kantikna to Thakur-
munda, a distance of 25 miles.
(¢) Mourbhanj proper—
Simlipahar range, and the sub-montane tract to the cast
(Gurguria, Kendua, and Baldia).

Subsequently, on the possibility of these ores being suitable for
the pr0p0§ed iron and steel works, they were rc—cxamir?@d by Messrs.
C. b, .Perm and C. M. Weld, who arranged for detailed pl:ospecting
0perat19ns after securing prospecting rights from His Hishness the
1Y[al1?4ra]ah. . A subsequent examination of the ground bDy Mr. W.
Selkirk havmg. demonstrated the existence of sufficient ore to
\g:trant opera,t.l(;lg)s on a large scale, a lease was granted to the

mpany over square miles on a royalty-scale the i 'K
out to an average of 2:62bd. per ton {orygllltey ﬁsl(%‘ththtllzz; :YSSHW:IILE

5d. pe + the ¢ 1 i
‘})er ton for -the next following thirty years, on an annual output
of 200,000 tons of ore.

Y Ree. Geol. Surv. Ind., XXXI, P 168, (1904).
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Recent prospecting operations have dotermined the existence of
over a dozen considerable deposits of high-grade ore in the more
accessible parts of the State (see fig. 10).  Of these deposit% three,
namely, Cturumaishini, Okampad (Sulaipat), and Badampahar, so far
overshadow the others that reference will be made in detail to
them alone. The chief point of interest in connection with the
smaller deposits is that In every case the nature or type of
oceurrence is practically identical with the great deposits, they being
miniature reproductions as it were of the latter. ~As the main
work of the prospectors has been devoted to the first necessary
problem of determining the superficial disposition of the richer ore-
bodics, very little has Dbeen done so far in the way of studving
the geological relations and genesis of the ores.!

¥ 4. indicatas deposnt of lron-ore
@ -Qurumautun:
Okampad ®- Purnapsn:
Badampahar Q- Baramore
~Bandgeon - Dumens
-Bisas @ - Kumadabad

= —.r;f;‘r =

A8

Scale :—1 inch =16 miles.
Fig. 10.—Map showing position of the Mourbhanj iron-ore deposits.
o,

The ore-deposits have a1l been found to take the form of roughly
enticular leads of bodies of hematite, with small proportions of

1 We are indeﬁted to Mr. C. M. Weld for the observations summarised below.
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magne‘ti.te, n close association with granite on the one hand and
granulitic rocks on the other. These latter have bheen noted in
the field as charnockites, the term beine employed, rather loosely
no doubt-, but probably in the main c(;"rm:tlv, to ,covor types of
pretty widely varying acidity. Tn still more intimate association
with the ores than e N
dense quartz rocks, frequently banded, and banded quartz-iron-ore
roclfs. These last are of the types so commonly associated with
Indian iron-ores, but are here not 80 prominent as is usually the
case.  Lastly, there exists a net-work of hasic dvkes cer'min]y

ither of the foregoing were found masses of
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cutting the granite and apparently cutting the iron-ores and
charnockite,

In a very broad general way the impression so far received
has been that the ore-bodies occur at or near the contacts hetween
the granite masses and the charnockites. * This impression is preg-
nant with suggestion, but needs a great deal of verification. The
relative ége of the granite and charnockite has not as yet heen
determined. -

The Gurumaishini  hill-mass, with its three prominent peaks,
the highest rising to an elevation of
3,000 feet above the sea-level, and its
numerous flanks and spurs, forms a conspicuous deature in the
topographv of the northern part of the State. The enormous bodiés
of iron-ore offered at this point and their accessible position have
combined to make it the first point of attack. The ore deposits
of Gurumaishini oceur in three parallel and separate leads (see fig. 11),
“which are 7,000, 5,500, and 3,000 feet respectively in length. and
vary in width from 300 up to 700 or more feet, Kurther, there
are three large, isolated, irregularly-shaped masses, the 3,000-foot
peak itself being one of these. The vertical difference in level
between the lowest and highest crops of ore is practically 2,000
feet. :

The quantity of ore iscertainly very great, the superficial area
occupied by it amounting roughly to ten million square feet. It
is too early to put forward any formal estimate of tonnage, how-
ever, as we are able to judge of the depth of the ore only from
the vertical differences in elevation of the various outcrops. In
addition to this ore in place there are large blankets of rich' ore-
< float > extending over some 750 to 800 acres.

The quality of the ore is best indicated by quoting the follow-
ing analyses of samples taken in the course of the several
examinations to which the deposits have been subjected :—

(1) Gurumaishini.

> = aye
Iron. plhl;:zs. Sulphur. Silica,.
) Per cont. | Per cent. | Per cont. | Per cont.
Average of eleven samples, both solid 5 _
:LndL%eflont T ore . . . R 6185 0135 L 0036 4°08
Average of twenty samples of ¢ float > ore 61-46 0048 0-036 394
Average of ton samples of solid ore . 64°33 0-075 0-021 - 1-64
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A number  of  these samples  was put through 2 complete
analysis, therchby proving the absence of titanium, chromium, zine,
nickel and cobalt (except in one case where 0-090 per cent. was found),
copper, lead, and barvta; and the presence of arsenic in traces
only (in one case up to 0-008 per cent.)

The Gurumaishini ore will he mined by open cuts, the breasts
advancing along the ridges in terraces or benches, with gravity
inclines to lower the product to the bottom of the hill, where 1t
will meet the broad gauge railway. A large proportion of the
first few  years’ despatches, will be © float -ore, gathered up ab
a very minimum of expense. The day when ore below drainage
will have to be drawn wpon is very far distant.

The Okampad ore deposit is situated just west of the Khor-

@ Okampad, kai river, whe.re the latter breaks
through the Sulmpat-Badampahar range.
Okampad is a conspicuous peak, only slightly lower than the Sulaipat

peak (2,535 feet elevation) which lies one mile to the south-west .

of the former. Gurumaishini lies 19 miles to the north-north-east.
A representative sample of the ore

Fe, 63-11; P, 0-029; 8, il ;
A 13 to 15-mile extension

gave on partial analysis :—
Ti, wil, per cent.

of the Gurumaishini Railway will
tap the Okampad deposit when the time comes for its dcvelof)ment-

The ore-body occurs as a single great lens, exhibiting at one
point a scarp ahout 300 feet high, and covering a superficial area
of some 300,000 or more square feet in plan. There are, besides,
two smaller outliers, and about 165 acres of ‘rich float -ore. The
immediate associates of the ore are banded
and a dense blackish quartzite,
all these are completely enclosed
the field notes as trap.
18 occupied by granite.

Four samples of Okampad ore,
and by two different obscrvers, gav
Fe, 67.65; Si02,1-58; P, 0-043;

The last of the three major depo

quartz-iron-ore rock
the latter especially abundant ;
in what has been referred to in
The 10W-1ying country to the north-west

taken at two different times
e the following average analysis :—
S, 0012 per cent.

sits occupies the Badampahar peak
® Badampatar, (2,706 feet clevation), in the Sulaipat-

Badampahar s
from Okampad. Here again,. i e,

of ore, roughly figured to be
with many smaller outliers,

8} miles south-west
as ab Okampad, a single great lens
3’0(_)0 feet long by 500 feet broad,
occupies the crest of the range, masses

'while for the cores the averages
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of tich float extending for many hundreds of fect downwards. .‘S'ix
hundred vertical feet were n’lca..sured f'rom the ](_)west observed masst\i?
outcrop to the highest. The nmnedlat(‘» associates of f;he ore (\;{(,19
seen to be banded quartzites and qttartg—wop—orc rocks, w1t¥1 a,lzun ﬁm]l:i
rather hasic holocrystalline ro.cks, t;hls time recorded in t‘ne 51
notes as a variety of charnockite. The lower .ground to ‘?hg north-
west was a‘gain seen to be coml)l.etel_\' OCCU:pled. by gr.anlte. o
of valuable iron-ores I the Ralpur district
was not appreciated before Mr. P. N
lron-ores of the Drug district, poc.  hriefly referred tq ,thc. chlef
Central Provinces. deposits *in a paper published in the
Records, Geological Survey of India, Yol. XX, ]lf)agf M](,;:;,’ 1;;75;
The district having been explored agaln on beha 0 gsk Sbondi_
Yons & Co. by Mr. . M. Weld, a large area.‘ 11.1t e Donds
j' ohara Zamindaril in the western par't of the 'dlbt'rlc YV‘E;h a
‘ ler prospecting license for detailed examination. [he iron-
Efesun;n aIz:count of their resistance to weath'ermg'i‘xgents, stanq. up
as (;onspicuous hillocks in the general pepeplain. .llll)"e mo;t Etr']hk:ig
of these is the ridge which inclut‘les t}.le Dhu!lee (Dhalli) an t?]uouq
hills, extending for some 20 mlles'm a zigzag, almost t}clon lélnerai
line and rising to heights of sometimes 400 feet at‘)ove e gCiated
level of the flat country around. The .lron-orefb ba.red Zssouartz-
with phyllites and are often' of the usual type o ta,n e ](31“1; -
iron-ore schists characteristic of tl.le Dh?,rwar 8ys em.f Dut
places thick masses, apparently lenticular In sh.a.pfl,1 a.;:, '}(ia‘ra L o
comf).aratively pure hematite, and one of' th(‘ase lnb ed' a]ond s
has been subjected to very careful examination Dy 1a.}161}1le L il
inc. The Rajhara mass was carefully sampled across th J
N | nt “selected for a drill hole and the cores obtained were
i l])'o'ol i;l Jengths representing successive depths 'of_ 10 ft?et
o an-a}bfohe surface, giving altogether 64 samples which were
o hosphorus, sulphur, silica and manganese. The
assayed for o mined for the surface samples were as follows :—
By resul®s Og))'tg:};efi QOYO' 1(()38; §i0,, 1-44; Mn, 0-151 per cent.;
Fe, 66:35; P, 58 S, ,wer;:_’Fe’ 63565 P 0-064: S,
. 59 . .
0-071; Si0,, 0-71 ;thn, ?0:7;05(;1;6?); eations thus proved fhe
fn s ‘;llmsliilliols t?msl Pof ore carfying about 67-5H per cent.

The occurrence

existence of

) . strict
. . ¢ the Rpipur distriet has been included in the pew distric
1 This portion ©

of Drug formed in 1906. :
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of iron and a phosphorus content only slightly helow the Bessemer
limit. .'I'luE quantity estimated is that which may ]N; x'(#k«r.:uy'(l(%d
?]),S 01;\‘[ n Sll;l’:lf. while almost certainly much larger ‘([uantitiv: may
ve obtained by continuation of the ore-hodies hev heir proved
depth.  There are other arue Dodies of 11)1'4-, ]’i(n.‘“tl,;(lligﬂ:;.iil]):\t;l\i‘(/.(lll
have not been examined in the same ‘ . l

! : detail.  These  masses of
hematite  include  small quantitics of

e magnetite, but separate
§ ' . ] . = N VR -} ]( <
(i](,‘mrril_ma.tmns of the iron in the ferric state have not been made
n orde termine v ralats - '
[ <r]t;.)t.<l(t(.rnnm, the relative proportions of the two nunerals.
n addition to the res : i :
! esults of prospocting operations conducted

Iron-ores of the Jubbulpore district, _fm the Tata Tron and  Steol Company

_ m Mourbhanj and  the Centr )
. v . ‘ anj o she  Central Pro-
vineces, valuable information has been  collected by Mr. B. P.

Ma.r@n and  Professor . Touis in the Jubbulpore district. Pros-
poctl’ng o]u?rations conducted i this arca on hehalf of t]/l(/‘. Ri"hf
HQH ble Sir K. Cassel showed that while iron-ore s \Vi(llvl' T]is-
tr)but(?d .a.nd the formations in which it occurs are ‘)ron\ilrlznt n
the d]'strlct, there are no rich ore-hodies of laroe si?lo’th’a.t'(‘oul(]
be relied on for an output necessary to ma.int;in an important
mdust'ry, and most of the ore, being in the form of soft ilfu'e(mq
}10111at|ti<=, \vquld be physically unfit in its natural (»ml‘(m/i(,n C[‘m. us‘;
n a l)lust: furnace. Generally, also, the oves i this (li;t” ]fl ' jt‘l.‘ill,
& I?;“;P“?Gll(l)n ,0[ phosphorus too ligh for aeid H(»S;«\m(:r‘]:t;;vl( o
e Tollowing analyses, extracted fr Tessts. Martin and. |
eport. Lo I.A,(]{/(,).‘ \(t‘luj((‘lt:t,‘(tlah(;:;)ﬂj\l«:t&. Martm and Louis’
of the nature of the '(mlﬁ o il
Jubbulpore district ;—

. 3), give an idea
1 Ty i .
L the principal  occurrences i the

lron. Sitg,

— : N ' 1. \‘ Moisture.
Lo Agaric Lill. lateriii T o =
mdf. Laterttic ¢, 5758 T . .
Cap covering most of the 3/ ;'»t‘»';.’» ! Z‘it | 0021123 045
Lill. 3 samples. L g6 ,.;.(,“, ooz o123 w67
oy ot . ’ . o i 003 “187 it
;\,otfr, micageous hemalitic €1 6050 ¢ 15 \ | 0187 0769
Zt‘hlst‘s. Ore-layers only, g\ | | 001y ‘ 0075 025
2 samples. L osge ..

LNy | o8ty S B~ BT 033
- Aguaria )""{![(‘. Bed of i 50007 1 ,.\-“7“” - - S
hematite 4 to 5 feet thick, | AT } 0036 . 0074 044

. dippiag 50°, * 1 . \

— | ‘

[ fiqegem | T e e

Y. Jawli. S G4 67 3700 -y v "
hcm[;nié(». :()ﬁé’ banded 1 o4 tid : 16:05 ‘:b"l,;;{ \ ”.‘.;“ 00
pouite-auattz wehise, )| 6350 var | oons o0 N

0 rples. PoAR22 T 1Ty \ (0030 | :; 1l>’“’) ”'33 '
i ~ B 05 ' e
i ‘ ‘ 4 B
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Near Sihora siliceous brown hematites were found poorer in iron
but phyvsically more suitable for the blast furnace, and m this area
there oceur patches of manganiferous iron-ore.!  The following
analyses were obtained from samples obtained at Mansakra (Silondi)
near Sthora :—-

| | | ’ -
—— ! |2 | Mn. | Si02. . P Moisture,
| | | | I
. [ 3 g ‘ |
Wider band . .| oaea boens oveTo o2 0ass ol
| |
Narrower hand ’ P05 0 628 TEAS T 00352 027
|
Manoaniferous iron-ore ‘ RASE NI A ¥ ; 19-60 0022 [ 0163 080
i i

Mysore State has long had a reputation for possessing unlimited
. supplics  of very high-grade iron-ore,
a reputation based partly on the
evidence of & once widespread native iron-smelting industry and
partly on the reports of observers who have met with numerous
large outcrops of highly ferruginous-looking material.  But detailed
ovidence as to the extent and value of the ore-bedies from a
commercial point of view s still n a preliminary stage, and
is somewhat conflicting. According to notes kindly furnished by
Dr. W. K. Smceth, State Geologist for Mysore, two areas have
been examined more carefully  during the past two years by
officere of the Mysore (leological Department; one of these is in
the neighbourhood of Malvalli near the Cauvery Falls in the Mysore
district, and the other is the Bababudan Hills in the Kadur dis-
erict.  Near Malvalli are <everal runs of quartzose rock coutaining
magnetite. A large sample obtained by deepening a number_of
old workings on two beds of ore. eachabout 10 to 15 fe.et tyhfck
and steeply inclined, was subjected to n\.agnetiq conccntratlor‘\ with
analysis of the concentrates.  From the experlme.nt's Dr. Smeeth
deduces that large quantitics ol ove, say, & million  tons, and
probably coveral times this amount, could be 0})tain(>f], yielding 1
ton of '('ou(t(mtmtas, containing 65 per cont. of iron, for each two
tons of ore, abt a cost of about 10s. per ton of concentrates.

Mysore.

e

1y 1R Matlet, Ree, ool Sne Do NVE . 101103, (1553,
I.. L. Fermor, Troee. Ao, Geod, Tust, T, I, p.o 99 (1eas), and Mem. Geol.
Suow, fal, NXXVIT, pp. 815 815, 821-823, (1900).
12
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The Bababudan Hills form horse shoe,  with the mouth point-
(‘,(l.t(b\vﬂ,l’(]ﬁ the wost, the total length round the main clain of Inlls
being about 40 miles.  Large uantities of iron-ore erop oul
throughout the whole length of this range ol hills, and numerous
sam}')]es.taken from theescarpments gznm«:nvurngoﬂ of 32 to 42 per
cent. of iron.  An avea of & 10 10 square miles in the nnin‘hbmu‘h(.‘md
of Kalhattigiti on the castern end of the chain of hills w:]; examined
more closely.  Over the whole of this area iron-ore exisis practics
ally at the surface, with a thin cover of soill and grass over the
greator portion. The ore exposed is of fairly high grade composed
chiefly of hematite with some limonite ; hut. in pla.:cs, :vith bands
of g\tartz fmd containing magnetite.  Prospecting pits were dug b
various points and the samples obtained analysed. The surface ore
is apparently bettor than that ocewrring at ;.:ma.t,cr depths 5 und as
a result of his examination, Dr. Smeeth concludes that, Ollt’? of the
% or 10 square miles examined, 3 square miles are occupierl hy goad
(ire. Assuming that the surface ore extends to a depth of at To,ast
o(\)rerfei%is ?.Zreseetms ]t'o be t/hg case, the amount of ore available
e a to this depth'ls about 83,000,000 tons. The outor
iron, and the remaining 6 ())lrnh7 ;('t‘.w'en (>0‘a,n(l 0 por cenf,. o

an o g [ect some (0,000,000 tons of ore
contamm‘g 55 to 58 per cent. of iron with about 8 per cent.
of combined water. The quality of the ore is undoubtedly very
good ; phosphorui% is somewhat high, varying from 0-()4.1.’ toy 0-105
?(f:rl‘ f(‘i:::t‘,;‘ciagg%::j};fhzrixi(?ss ]olf Txhosphorus over that permissible
smelting process such z;s “;1&'1 (un(l]r:ate. . (hﬁl?u“’y m e (:lecnm
ostimates a cost of 1s. GJ t.o "s(‘ T sosidoration. | Dr, fweod
. 2s. per ton for the

: ore delivered
at works situated at the mines or the foot of the hills

The indigenous methods of smelting iron have been frequently de-

. sceribe RPN L. . .

_The native smelting indusiry. ’C“,h(‘(] for various districts in India,

' and no new features in the methods

have . . . . atures 1 the method:

pre iecerztly been noticed. The industry still persists in a few

cte . . 3
o 0 Bengal,'for instance, in the Santal Parganas, Monghyr;
i tpxur, and Orissa; in the Kumaon hills; in Mysore; the
ric : : ysore ;

s of Malabar, Salem, and 'Frichinopoly of Madras; in
Hyderabad and in several S S poly ras ;

n several States In Central Tndia and Rajputana.

The irdustr :
y shows signs ,of greate . .
: AL r activity in the Centr .
yvinces than elsewhere. y in the Lnt}a.l Pro

NN NIN. | Hobnasn & Firasonr: Mineral l’rwiucl,iun, 1904-08. 137

in the Central Provinees the native smelting industry has been
carried on during the five years in no less

th:‘it‘",i:tl::jlveprso‘:‘ie;tci:s% industry i {han (0 <1ii:~rtl'i('ts,. one of Wl.li(,‘.ll, Sambalpur,
, was teansferred to Bengal in 1905, The

average number of furnaces at work during the period was 435,
the most 1mportant districts heing Jubbulpore, Raipur, and Mandla,
as will be seen from  table 46, The quantity of iron produced.
in these furnaces during the same period, is shown in table 46 A, the
average annual production heing 537 tons for the entire provinee.
This gives an average of the small quantity of 1-38 ton of Iron
smelted per furnace per vear. The production per furnace per annumn
in the Jubbulpore district 1s much higher than this, namely 3-75
tons of iron, over half the total production of iron being ret
turned from this district, At one locality, Ghogra, In this district,
manganiferous ron-ore is smelted with production of a steely iron

known as khervt

P apLe 46— Nunber of Tron-Smelting Jurnaces at work i the Central
Provinces during the period 1904-08.

DISTRICT. 1904 1905 1906 1907 1908
Nivtgor . . . .. . . 18 21 10 17 13
Jubhulpore 93 129 71 47 38
Mandla 14 5l [§43 70 58
Narsinghpur 8 3 3 4 6
Chanda 41 14 9 11 3
Balaghat - 8 9 7 . 6 3
Jaipur 68 49 173 245 231
Sambalpur 154 @] (@) {«) {(«)
41 51 58
Drug
. 214
Bilaspur 1
———-———'———————'— —— -—'ﬂ'———l—————-.___
TOTAL . 441 276 379 451 626

e — _
(1) Transferred to Bepdal. o
1 oMem. G 8L NXXVIL . 593,
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TapLe 10 ;'X '*(J’[/:’(N/I‘/‘I/'U[ Lros-ore sovclted and Tron II,"U(/N('J‘({ i the
Contral Provinees dueing ihe peeiod 190108,

Yk, I lron-ore M(fl’"’“w
’ iosmelted. tron

’ produeed.
l Totes. Tons.

o4 . . . . . !

wos . L L <A G99
wos .. - ) ] 2370 675
wer . . . e : N A8
s . . . ’ ’ : : : . . R PRI 330
) ’ : : : : . . 2,543 542

deeruge . 2,189 557

Iron-ore oceurs
. s ut W ) AV : 1
at nunerous places along the outer Hinalaya,

_ The native smelting industry in * mul\} heing similar lithologically to
Garhwal. some ol the Dharwars  of  Peniusular
India.  Owing :
. ndia. ving  to the  abundance of
tunl)er ‘ l _ : 8 ) S Al UL ]
and, until recently, the absence of 1ailway transnort by which
cheap foreign iron and steel istributed. the fn |
cheap, ﬁ Cand stee have  been distributed, the lofer, or
\'/t [Lt ui native smelter s sometiies called,  flowrished to a
ater date than i ~ : i P
. than m the more  accessihle parts ol the Peninsula
and  the Industry of v i 1 ' " neishing
N stry ol ron-smelting still persists
condition.  The necessiby of curtailine the
ol forests, X

a  languishing
. indiscriminate  cutting
the re Ny Wl i o o
‘ cadiness  with which a laree varjely of loreign
tmplements can be  obtained i oY v "
. : oobtamed i the bazars, and the hicher wages
obtainable on account of 1l ‘ 1o Lglier WEs
all combinedl ut ol the general progress of the country have
P ‘0N ) . PR . C v
'f 111 ted to encourage the lokar Lo leave s ancestral calling
or other ndustries, al i T
lustries,  althouw : SWooworle : i
leisure durine  slack ) u”h. @ lew workers still oceupy their
tng slack seasons e smelbing, wdd the nativ ade
product 1s  preferred Lo fore i T
; i ed o loreign ron when it ocan he obtained
readily. ) o
in the higher parts i :
] 1 llu higher parts of the Garliwal district the fuel used is the
chareo: [ the @ . o B
y ta, ol the buran (rhododendron)  and wyas (ouk), while the
chir tree Cthe bine Fuaniiey LT TR ’
/ lxu‘, (one ol the pine family) is used in the I()\\'u" hills.  The
simple “* wies 2 e ' . ' ’ P '
the‘l Mai blo()’n‘mum used are not unlike those venerally used on
. S . g . R a] N e i
plams.  The purified wrought iron ohtaj - ;
maand (82 h tatned  from about one
- 2 1hs.) or ore welghs ondy about 10 1bs
up into r i : ' '
l‘ ough implements like hoes. hammers 7
at about Rs. 5-12 (3. o

which, when made
l and crowhars, sells
»oand to produce  this wmount labour and
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charcoal (1] maunds) to the cost of Rs. 2-2 (2¢.10d.) are required.
The Ilohars of Garhwal are regarded as belonging to a lugher of
the low caste doms. They regard as the founder of their caste
one Kaliya lokar, who is supposed to have supplied the Pandvas
with their fighting weapons, and Le is now propitiated before each
smelting operation with an offer of five pieces of charcoal.
Except for the pig-iron produced at Bavakar (which amounted
to 41919 tons a year during the
Imports. . past five vears), practically all  the
ivon and steel used in India s imported ;- for the steel furnaces
i the Government Ordnance Factories and in the East Indian Rail-
way works at Jamalpur are supplied mostly with scrap steel and
imported pig. while the iron  produced by indigenous methods
amounts to only about 1,000 tons a vear. The imports of pig-iron
averaged 30,971 tons a year during the past five years (190405
to 1908-09). The requirements of the country in iron and steel
are indicated by the import returns summarised in table 7. From
this it will be seen that the total value of  the wnfinished
and finished iron and steel products imported into India has
increased  from £12,883.879 in 1904 to £22034677 in 1908, an
increase of 71 per cent. in four years, the average alue  for the
period  being £16,910,432. More than half of the increase 1s due
to the inereased imports of railway plant and rolling stock. this
item accounting for 275 per cent. ol the total value in 1904 and
385 per cent. in 1908,

TavLs A7 —Lneports tnbo Tndea of Lron and Steel Materiuls during the
years 1904 to 1908.

- ” 1 <. |
oL | 1905 | 1uos. 1907, | 1908, Acerage.
) P J R -
L L £ & £ £
Cutlery and Jeadware 1,500,024 1,766,118 1,915,139 2,080,870 2,270,854 1 2,016,163
Machinery and  will-
erb ’ . 1 2u2hzu 3,077,623 065,581 1,573,960 1,750,085 | 5.905,7 13
]
Railway plant aml . ‘ ‘ i
rloilixllg stk . A510020 | LATLELS | 5501005 | 570086 | 896,408 | 5,585,554
3 LIS jg-iron . )
Tron bars, PRI oz | onaies | 2508 | BABLEIS L B0 | 215,855
i
Steel Dars, sheets | T
l:cum;, & . 1,799,173 2.009,696 | 2,409,387 3,113,561 3ATH96T ) 2,510,517
i \
S
. I i
TOTAL . 12,883,879 “ 13,902,115 16,680,554 “ 19,000,934 22,084.677 116,910,132
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Jadeite.

The mineral jadeite, like ‘the true jade  (nephrite) with which it

Exports. 5 often  confused, is especially prized

. : by the Chinese, and the (uarrying of
t‘hc mineral forms quite an important, industry in Upper Burma.
Some  of the mineral raised passes by the overland route into
ﬁouth-West China (Yunnan), but most of it finds its way down to
Rangoon, whence it is .
.(Jh;m;f,. Table 48 shows the extent of this export trade.  From
‘clh.si it will be scen that the average annual export during the
period under review was 3,911 owls., as compared wial an
average figure of 3,470 cwts. for the period. of the previous review.

ny M

he prices paid Lo rough stone  vary too much to permit of
Prices. an average figure being wiven, but the
- export  values declared give an idea
G | e va.(}ue of the stone; from table 48 1t 1s seen that the

value so determi s 3 i
e dete dTuned h'fms averaged £17-68 per cwt. during the
*ars under 3 1 a  consi ] 3
y er review, showing a  considerable merease a8

o . P :
ompared w1‘zh the average value for the previous six years,
namely, £11-45 per cwt.

TABLE 48.—Lzports of Jadestone from Burma  for
1907-08. ()

|

the years 1903-04 to

Vi | \
LAR, ! Weisht. I Value . Value per
‘ k : i cwt.
S \
| “*' T
‘i Civts ‘ i g
1.903-04 ) . ‘ N B ‘
. - 2775 A4S 2141
19405 . . “ ]
. . . . L300 51615 } 1244
190506 ]
) 2593 50,437 1 92780
190607 . . !
( S w852 gus 1614
08 . . 10 [
. Lor aan \ 1859
Average . 3479 61353, 1768
‘ |

exported  to the.Straits  Settlements and

{u} Overl g
() rlind trade and exports vid Rangogn combined
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Awongst prehistoric relies found in various parts of the world, both
nephrite and jadeite implements and orna-
ments are widely distributed, and an
admiration for the beauty of the stone, descended from a belief
in its magical properties, maintains the value of the mineral in
the eyes of the Chinese, who are the chiel buyers, and to whom
the different varieties of both minerals, and possibly some others,
are known under the generic name Yu-esh. The softer, serpen-
tinous mineral bowenite passes on  the North-West  Frontier
under the name of Sang-i-yeshm, and though its characters are @w-
mistakably distinct from those of nephrite and jadeite, it is
evidently regarded as a poor variety of jade.

Two distinct minerals are included in the term jadestone or
jade, namely, the true jude or nephrite,
which is a silicate of calcipm and
magnesium  CaOQ.3MgO4510,, and a2 member of the amphibole
group; and dadeite, which is a pyroxene of the composition
Na,0.A1,0,48i0, (silicate of sodium and aluminium). They
are very similar in colour and other physical properties, but jadeite
is slightly the harder and considerably heavier of the two, and is
more fusible. They are prized equally by the Chinese. No jade
(nephrite) of the kind that would be regarded as a marketable
mineral is known in India. But a mineral having the essential
composition and approaching coarse jade in physical characters, is
known in South Mirzapur.! True jade, however, has been largely
worked in the Karakash valley in
South Turkestan for many centuries.?
The only jadestone of commercial value found in the Indian Em-
pire is the jadeite found in the basin of the Uru river, o tributary
of the Chindwin, in the Mogaung sub-division of the Myitkyina
district, Upper Burma. Jadeite is now worked at three localities—
Mamon, Hweka, and Tawmaw (25° 44'; 96°14). At Mamon
the jadeite is found in the form of boulders in the alluvial deposits
of the Uru river, and also in the bed of the river itself. At Hweka
the mineral is found in the form of boulders in a conglomerate of
Tertiary age. But the most interesting of the t}u’ec occurrences is
at Tawmaw. Dr. A. W. G.Bleeck 3 describes the jadeite of Tawmaw

Valve of jade.

Composition.

Mode of occureence.

11 R Mallet, Ree, (ol Sure. Lud., V. p. 22, (1872).
2 ('f. papers quoted by Mallet in Manual, Ceol. of Ind.. Part IV, p. 85, (1887),
3 ¢ Jadeite iu the Kachin Hills,” Rec. Geol. Surv. Ind., XXXVI, pp. 254.295,.(1908),
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as ocewrring ina metamorphosed igneous dyke intruded into ser-
pentine. He concludes that the jadeite is the result of the meta-
morphism of an albite-nepheline rock origimally forming the dyke.
The change would be represented chemically as follows :—

NaAlS10, (Nepheline) + NaAlSi O, (Albite) = 2Na AN 0, (2 Jadeite).

Under certain conditions ol crystallisation nepheline-albite rock
might be formed, while under conditions of high pressure, during con-
solidation or after, jadeite, which has a much lower molecular volume,
would be produced, the residual molecule forming albite or nephe-
lim’), according  to which molecule was in excess in the original
magma. (The albite molecule was the one in excess ; for this mineral
occurs in a mixed zone of albite and jadeite on ecach edge of the
dyke.) The serpentines form a long ridge flanked on either side
by saussuritic gabbros, saussuritic glaucophane-schists, and chlorite-
schists. These rocks are traversed by granite and veins of quartz:
all the rocks are regarded as genetically related and as the results
of the differentiation of the same magma, which gave rise succes-
sively to the peridotites, gabbros, uepheline-albite (jadeite)  rock,
and the siliccous end-products—granite and quartz,

Jadeite has also been found 1 the Mawlu township of the
Katha district.

The following notes on the history of the jadeite industry are
History of the jadete trade. 1,:1,1\'011. from a copy of the chapter on
the jade-mining industry  prepared for
the Myitkyina  District  Gazetteer by Mr. W. A, Hertz, and
Kindly supplied by the Government of DBurma. This in its twrn
18 largely based on a report by Mr. Warry  of  the Chinese Con-
sular Service and Is so interesting that o perusal of the full chapter
when the Gazetteer is published will well repay the reader for the
: 'time spe.nt. In the following paragraphs the term jade is used in
s generic sense, referring in the case of Burma to jadeite,
~ According to Mr. Warry, jadestone or nephirite has been known
in China from a period of high antiquity. It was found in Khotan
and other parts of Central Asia, the most valued variety being the
costly milk-white kind held in high esteem as symbolical of
purity In private and official life. The discovery that green jade
(jadeite) of fine quality occurs in  Northern  Burma was made
accidentally by a small Yunnanese trader in the thirteenth century,
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who, to balance the load on his mule, picked up a picce of stone,
which was later found to be jade of great value.  Forsome centuries
small pleces of stone found their way across the frontiay, but 1t
was not until 1784, after protracted hostilities between Burma
and China, that a regular trade was opened hetween the two coun-
tries. and then the Chinese soon discovered the position of the jade-
prodﬁcing district. At the beginning of the lli].lﬂf(;(;nth century the
Burniese kings seemr to have become aware ot' the Importance. of
the jade trade and the revenue it might .)'1<'ld. and in 1806 a
Burmese Collectorate was established at the site of what 1s now, the
town of Mogaung, which became the head of the jade tmdch n
Burma. The Kachins, in whose country the jade deposits are situ-
ated, and who were regarded as the absolute owners of all the jade
produced, brought the mineral to Mogaung. where it was sold to
the Chinese. When it was rcady to leave Mogaung an «d valorem
duty of 3331 per cent. was Jevied and @ permit dssued.  Payments
were made in bar silver—at first Lairlv pare. but later on debased
with lpad (rupees did not come nto general use until 1874).

The period of greatest prosperity of the jade trade was I831-
1840, during which tine at least 800 Chinese and 60¢ Shans were
annually engaged in business and labour at the munes. All the
stone went by one of several routes to Yunnan-fu, then the great
cmporiwm of the jade trade, where  Canfonese merchants bought
the rough stone and carried it to Canton to be cut  and polished.
In 1841 war broke out between Great DBritain and China and the
hostilities at Canton soon affeeted the jade trade, so that the Can-
toncse merchants ceased to go to Yuunnan-fu to buy stone. Stocks
accumulated and Yunnan traders ceased visiting the mines. The
trade passed through various vicissitudes, but 1t was not until 1861
{hat it really improved again. Ifrom that date, wlwg the first
Cantonese merchant arrived in Mandalay and made a fortune by
buying up’ all the old stocks of jade, 'ql] oW, the bul!\' of thestone
has been carried by sea to Canton. During the cnsuing years, the
jade dues were sometimes  collected in the orthodox \'zmyffl).y the
Collector at  Mogaung—whilst In other years: the tax was farmed
out ; but the King of Burma, dissatisfied with- the revenue thus
obtained from jade, tried in some years to purchase all the material

" himself direct from the Kachins at the mines. In such vyears the

Kachins, 1)1-(\f(l1‘]‘i]1g the former revenue methods, curtailed the out-
put and produced piecces of inferior quality only. The revenue
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aceruing to the King from the jade dues varied from Rs. 10,000 per
annum to Rs. 50,000, heing least when the King tried to purchase
the jade himself. With the British ocenpation of Upper  Burma
the tax was farmed out to Leonpin, who made himsell so unpopular
iy his methods of collecting  the tax  that he was murdered at
Mogaung. The first British visit to the mines was made in 1888
hy Major Adamson with a column of British troops. The tax of

331 per cent. on output is still farmed out by Government on-.

triennial leases. 1t is  collected at Mogaung in the case of stone
transported on mules v/é Kamaing, and at Kindat in the case ol
stone transported on bamboo rafts down the Uyu and Chindwin.

The amounts realised on account of this furm during the lmrind
under review are shown helow :---

1903-04

1904-00 . . . . . . ) Rx. 50,400 per aununt.
1903-06 - . . . .t . )

1906-07 . . . . . . . .
1907-08 . ’ J Rx. 70,800 per annum,
1908-09 . ) '

The farm includes also the right to collect the royalty on anber
at 5 per cent. ad wvalorem in the Myitlkyina and U.l)l)cl" Chindwin
districts. :

In addition to the export duties collected by Government,
various dues arc levied at the mines by the Sawbwa of Kansi, who
is the headman of the jade tract.

The actual work of quarrying is carried out by the Kachins
during the dry months of the year. At 'l‘a,wmz;,w, where the
jadeite-tock oceurring in sitw s quarried, considerable difficulty 18
experienced in extracting the tough rock, and it is found necessary
to rtesort to splitting by fire, it is said to the detriment of the
stone. The use of 'explosivcs is, however, being adopted.

Magnesite.

The °Chalk Hills’ lying between the town of Salem und the

Salem district. Shevaroy Hills  in South India were -

loosely 80 named because of the

general cffect of the network of white magnesite veins, which are -

prominent over an area of about 4} square miles. The occurrence
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awas woll known early in the last  century, when Mre. J. M.

eath, then © Commercial Resident T (Collectory at Salem on bebalf
of the Rast India Company, was such an energetic prospector.  The
) S . : O
area was deseribed by W, King and R. B. Foote in 1864," and
the origin of the magnesite by alteration of dunite (olivine-rock)
C 2
was first noticed in 1892 '

A more complete account of the area with map and .})hotogra].)hs
was published in 1896 by (. 8. Middlemiss,” who drew special attention
to the large quantities of mineral easily obtainable.

. . o

Attention was directed to the place agamn by Mr. H.-G. Turner,
and through his enterprise the Magnesite Syndicate was formed to
develop the mineral. A paper by Mr. H. H. Dains recently pub-
Jished* demonstrates the high quality of the material obtainable,
the magnesite containing 96-97 per ce:nt. of magnesium carbonate
in ordinary, and 99 per cent. 1n picked, samples. The follow-

\ . . M
ing analyses have been made” on fair samples :-——
o "

L]
‘ | Ferguson.
; . i Pattinson
_— ‘ Blount. Dains. | (cargo —— T T
| I sample). ] 2.
| | B
silica ' 22 020 17 031 170
1 i | ! . 0°63
Iron oxide Y o6 o |30 o010
Alumina . i N » to0lo
Manganese oxide . - - 020 ; 006 ..
Li . N 083 i 078 .. ..
ime . g L y735 1642 | 4628
Magnesium oxide S 4735 1642 | 462 } 9780 974
(‘arbon dioxide . BN A 5071 | 50710 )
\\('-1t-(‘r . . A 027 016 1°30 0-60 Traces
Sulphuric acid . S .. .. :::::
Phospheric acid . L .. ! v e
o |
TOTAL . 9958 99-26 99-87 - ‘ 100-06 (2) ’ 9985 («)
: S : .
G
Magnesinm carbonate . i 9879 ‘l 9713 1 6634 i 97-80 97-40

(¢) Tnclnding 0°83 caleinm carhonate.
1 JMem. Geol. Swre. Ind., TV, pp. 312-317.
2 . H. Holland, Ree. (eol. Surv. Ind., XXV, p. 144 footnote.
3 Rec. Geol. Swrv. Ind., XXIX, p. 3L
4 ¢ Phe Indian Magnesite Industry .
(1909).

Journ. Soe, Chem. Industry, XXVIII, p. 503,
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The magnesite is calcined on the spot to produce  («) lightly

calcined or caustic magnesia, obtained at a temperature of abowt
800 €., and (b) dead-burnt, sintered or shruuk magnesia, obtained
by caleiation at about 1,700°C. The following analyses, given by
Mr. Dains. vepresent. the two products as  obtained  in gas-fired
kilng -

. . Jead-hurnt
(‘anstic Magnesia. Dead-b

|

\ Macnesia,
Loss onignitinn - . . . ] 1'82 231 \ (IRE
Sitien, . . : . X . . 1 \ 18
Insoluble rexidue )[ 113 054 t ..
Ferrie oxide and alumina l 63 044 2
Lime [ 1404 103 0t
Magnesia . . . . . . . 1 4590 He10 a3-12

\ -

TOTAL . ; 10044 10042 i oosoe

Experiments made on a considerable scale on " hehalf of Mr

N P aee) o} N N : - ' . '
H. G. ].uénm showed 'that' when highly heated in an electrie fur-
nace the Salem magnesite yields a hard dense crystalline mass of
the greatest refractory quality. )

Magnesite has been largely wused as a source of carbonic acid,

Use as source of carbon dioxide. obtaimed  either "Y the use of acid
. or by calcination. As a source of
carbonic acid it is superior to ordinary limestone on account of
the greater value of the rvesidue and becavse of the circumstance
that its carbonic acid is given off at a much lower temperature
in the process of caleimation. According to . Bnll> who, how-
ever, experimented with artificial and pure materials, n\.a,«:'nesium
carbonate begins to give off its carbon dioxide at éL])(mth 2370
and loses the whole of its gas below red heat at a temperature 0%
about B10°C., while calcium carbonate requires a  tem Io;'a.t ro of
825°C. for complete dissociation. L

Y Jour. Iron.-Steel Inst., No. T ob 1004, PP- 498-490.
B Zwdbsele fiic aumg. Chom XLV purt 3, pp. 275-202, (1905).
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The magnesium oxide in magnesite is used in a great variety
of ways, but it is for use as a Tre-
fractory substance that the Salem mag-
nesite is especially valuable on account of its freedom from the
impurities that lower the fusibility of the caleined product, and
from lime, which causes tlhic magnesite  bricks used to line steel

Use as refractory material.

furnaces to disintegrate.

TanLr 49 .—Production of Magnesite in the Chalk Hills near Salem
during the years 1904 to 190S. :

YEAR. : Quantity. Valuc. (7)
Tons. £
1904 . . . . . . . . . .- 1.315 ‘{ 351
1905 . . . . . . . . . . A 2,063 550
10906 . . . . . . . . . . | 1.832 488
A 50
W0S . . e e T 2,009

(a) Value estimated at Rs. 1 a ton for all vears.

The production reported for the °Chalk Hills> near Salem Is
given in table 49. Operations were
mainly of a prospecting nature for some
years, but now that arrangements have been made for caleining
on the spot, exploitation has been organised on a larger scale.

Magnesite is known to eccur at several other places in South
India, always as veins traversing peri-
dotites, for example at Seringala in
Coorg. on the Cauvery above Fraserpet, in other parts of the
Qalem district,! in the Trichinopoly district, and the Hassan and
Mysore districts of Mysore.”

Production.

Other occurrences.

1 W. King and B, B. Foote, Toe. it pp. 318324,
2 A Primrosc, Ree. Mysore, Geol. Dept., 111 p. 2305 1V - 178
V. 8. Sambasiva Tver. op- cif, IV, p. 61
W. . Smeath, Report, Chief Tnspector of Minex in Mysore, for 1966-07. p. 37
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jV\anganese.

e vt - ' . . .

he rapid development ol the mangancse-quarrying mdustry of
India referred to m the Review for 1898+
. 1903 has continued at a greatly increased
pace during the succeeding five years, so that India now contests
with Russia for the first place amongst the worlds producers of

. o m N . - .

manganese-ore,  The zenith was reached in 1907 with an output of
Of ) ) o N . . .

902,291 tons, the year 1908 witnessing a set-back, owing to the
general commercial depression and fall. in the demand for steel.  The

History.

cause of the very large increase in the Indian manganese-ore produe-,

tion for the vears 1905, 1906, and 1907, waspartly the great activity in
the steel trade of the world, and to a smaller extent the polifical
disturbances in the Caucasus, owing to which buyers who once
satisfied their wants from the Caucasus were compelled to have
recourse to India. The ores found in the Caucasus are soft and
friable, and are worked by a large number of small workers, who
do not trouble to clean their ores to a uniform standard. Moreover,
'?he railway freights are very high, whilst rolling stock is said to be
inadequate. The consequence is that iron masters have found 1t
dangerous to rely too much on the Caucasus for their supplies,
and prefer the Indian ore, which is not only more suitable for
the blast f.urna,ces, on account of its hard lump form, but is also
selected.wwh care by the manganese companies so that the ore eX-
ported is of ‘a moderately uniform quality. Hence much of the
demand for Indian ore created by the {;o]itical troubles in the
Caucasus 1s likely to he of a permanent nature. The .(1epression
that has come over the Tndian manganese industry during 1908
affects the Caucasus also, and is due to a lessened demand for
manganese-ore by the steel trade, and not to Russia having recap-
’cure.d any of its lost custom. This lessened demand was notzj accon.l-
pame(l by a commensurately smaller production, and the consequence
I;ir;c(l‘mt 'fll‘l}(lr( f;fn'c n(f)wllal"fl_v;e stocks of manganese-ore lying at the
'S, ¢ effect of this has been the closing of ge
number of the Tndian mines durin;g 1909 ():1(;q'llii’19 dl;;m:\ 01]:1i ?00 ]?12;,1’
the railways being still worked. 7 Tow%rd% )ﬂll o lg ,{ ﬂl atT
however, the price of mahﬂanosé ha§ sl e o to. s 'Y(’a :
tho do )’mgq' 1 e oF ranose 1 § shown a tend_(‘:ncy t.() rise ; bufb
o ]Iea(i;;‘ot!:) l:n ;ﬂ\fiﬁ t;;(;:;::‘n]u(ﬁl until the revival in the steel
even then, the act\\u:ml };vorli f ) ‘Cmf}lld for manganee-one g
< ot quarrying cannot be expected t0
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regain its former magnitude until the accumulated stocks of ore
have been disposed of.  See also table 50 and figure 12

The eftect that market prices have on production can be to some
extent gauged by comparing the prices
paid per unit for manganese-ore delivered
at United Kingdom ports during the quinquennium, as shown in
table 50 (from the Mining Journal) with the figures of production for
the same period shown in tahle 51 on page 132.

Prices.

TAnLE B50.—Variation in the Price of Manganese-ore, e f., ab Unjted

Kingdom Ports.

[
. FIRST-GRADE SECOND-GRADE ' THIRD-GRADE

ORE. ORE. ORI
DaATE 150 per cent. Mn. 47-50 per cent.  40-37 per cent,
I and upwards. Mnu. i Mn.

Penee per unit. ' Pence per un it. 1 Penee per unit,

January 1910.

January 1904. . . . . 09k . 8§—9 68
Taly 1904 . . . - 0—9r 89 68
Ty 1905 . - . . 819 7.—8! —s
July 1905 . . . . - 9—10 §—9 ‘ 68
January 1906. . . R . 11—12 ‘ 0—10) ‘ T-—90 «
July 1906 . - - - - 13—l -3 9l
Enuary 1907. . . . L 1516 ‘ 14 - 15 13-4
July 1907 . . . . . ' 144~ 15 131 —14 i 1213
January 19(—);-’-_7—— . . . 10} | 91 l 81
July 1908 ‘)}ﬁ 1' 8 9
Ty 00, . . 9 j 84 7
July 1909 9 ‘ 8 7
e

9! i 9, 9




130 Records of the Geological Survey of India. [Vor.
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‘800

Fig. 12.—Variation in the Prices of Manganese-ore at United, Kfin_(/dﬁm
Ports since 1891).

The great activity of the Indian manganese industry during 1905

Companies formed. to 1907 led to the formation of a con-

to numerous small syndicates :—
Bombay - '
I. The Shivrajpur Syndicate.
2. The Bamankua Mangahese (ompany.
Central Provinces— .
1. The Central India Mining (‘ompany.
2. The Indian Manganese ( ‘ompan.y.

_ 3. The Central Provinces Prnspecthiu Syndicate.
Madras— ‘ . o '
L. The General Sandur Mining Company.

2. The Bobbili Mining Company. ‘
Mysore— '

. I

-
ey
|

~ =7 L& N / 7 / XC:’

' . siderable number of limited companies
to wqu this mineral. In the period covered by the earlier review, only
one limited company was at work—the Vizianagram Mining Company ;
the two other principal workers being the Central Pro:inces Pros-
pec.ting Syndicate and Jambon & Co. During the period now under
review the following limited companies have been formed, in addition

43
I. The Mysore Manganese Company, converted into i—

The New Mysorc Manganese Company and absorbed

by :—-
The Workington Iron Company in 1909,
2. The Peninsvlar Minerals Company of Mysore.
3. The .Shimoga Manganese Comp‘ady. l
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Other prominent workers during this quinquennium have been :—
The (‘arnegie Steel Company : Central Provinces.
Jambon & C(o.: Bengal, Central Provinces, Goa, Madras,
Mysore.
Jessop & Co. : Central Provinces.
Kiddle, Reeve & Co.: Central India.
D. Laxminarayan * Central Provinces.
Madhu Lall Doogar : Bengal, Central Provinces.
Table 51 shows the production from each district, state, and
Production. province during the past five years, and
figure 5 on page 21 shows the progress
of the industry since its beginning.  From this it will be seen that
the. Central Provinces is by far the most Important province as a
producer of manganese. »

The figures in this table have been compiled from figures obtained
direct from the mine operator, showing in most cases the production
of each deposit separatelv. Thev agree with those given on page 413
of Mein. Geol. Surv. Ind., XXXVII, and are to be taken as superseding
figures previously published. They represent, except in a few cases,
quantities of ore won or raised, and not of ore railed.

TaBLE Bl.—Production of Manganese-ore tn India for the five years

1904 to 1908. '

| CEx-

BOMBAY. | TRAL CENTRAL PROVINCES.
[INTIA
,_.ffiw——w._f T |‘ —
- \ N
IPanch | Tha- | Bala- | Bhan- [Chhind-; Jub-| ]
Ma- Total. 1 bua. | ghat. | dara, wara. | bul- |Nagpur. Total.
hals. k | pore,; |
i o 4 |
N ! I I '
| i B |
[—
“pous. Tous. , Tons. | Tons. | Tons. | Tons. Tons, | Tons. | Tons. Tons.:, Tons. | Tons
I e N i |
! i
Tos L e 10,323 8559] .. o 661142[ 85,024
1905 B ) ¢ | . “ 640} 30,251 16,24hi 35,2381 N jmo,oesj 151,547
1906 ‘ 1,000 234 f 72861 7,520 | 50,073} 102,200, 96,017 7,486 | .. | 146,117 351,880
.- . . 1) * i H I H
i a0 1n ! 53 634 164.203] 30,728 | 7,100, 199 352 565,01
w8 2,933‘ " ;33,“/‘ R ““l , 73} 49,008 ,4s’ 13’-83)9‘ 43t os:
20 03¢ i 35 497 110,673 49, 35,84 s
1908 L 20,000 1,200 522,032123,'232 ‘ 13,315 135,487 110 i 839 |
‘ S P S pSEE e et
B r' | 20 7118
. ¢ ; -0
TOTAL 15 23933 2,778 1,1,3,‘ 54,213 | 140,946 427,9;.0‘ 414,000] 87,222 | 7,148 847,5131,584.523
T | \ | [ S, __\_____\_'____
| T T ! \
P ‘ : \ | f i .
Pii’ﬁc‘i‘i_fﬁgs" s arse .. | .. 10842 28189 Lo e 310800
P4 i
‘ . ‘ K 2
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m A N > ; ; / ) )
tapLi Hl.—Production of Maganese-ore in Tndia Jor the fioe years
1904 to 1908 —continued. '

MaviAs. MYLORLL
YRAR l =~ | Totals far} Totuls jor
. whote of § whole vf
Sell- | . Vizaga- | Chitalel .. - India. Tudia.
ary. sadur. G, Total, «{I\I\t\;ll Shiwoga. ll\‘:\I.IT- © Total.
|
T 3 ! o ! !
Tons, | Tons, Pons. © Tans, §Tous | Ton-.  Tons, | Tous. | Statate Metrie
! Tons. Tons.
1904 . .. - 35,602 ‘ 53,602 150,190 a2 0l
1905 . . 1200 63,70 64,989 .. .. .. 247,427 250,588
1906 P T 200 LLEG0T  WTIO ] Tz | odoTin N2t 4612 | STLA95 | 979 23y
9075 g g an an i
1907 Cpeseee bo2none 139,169 162,455 305 | aT00) 1 ou :‘ 13,307 | s02.201 416 ;70
19 o a1 o !
o8 L s eneTe s w808y faren | aree s 68624 | 6TAHS | 685,15
TOTAL . | 3236 | 0w72 450 737 : S
Lo sz b om0t 60737 SIBB5 7552 | 1,560 20,10 28,243 2,545,718 | 2,504,570

Provinciul : Rt R - , [
Averages o
ges) .- . co Y

13,619 509 1135 516,900

T v v ) - .

The growth of the huh;tl} manganese industry during the past
Production of foreign countries. five vears, and its importance as com-
' ] ])zm\,d with that of other countries, can be
the twelve leading (-(l:llmtl\;(,\:(h yl\{::‘“ f. sh(‘)\vn the output ﬁgures for
Various SOUrces. ) h - figures have been obtained  from

seen from table 52,

l!'ro.m this table it will he scen that the three leading countries
prodl.l?lng manganese-ore arc Brazil, India and l{llS;i‘l hW'hilyst the
BraZ}han production has remained fairly constant a‘t ‘a‘b'out ‘)()(‘3 000
metric tons fxnnually during this period, the Indian aﬁd Russiz:n :mt-
‘It>(1)1ts .havle increased 01.1ormously; that of India from 152,601 metric
t}:,i 15; R904‘.t0 a max)lm‘uzn of .91(3,77(\ metric tons in 1907 ; and
o5 ussia from 416,137 metric tons in 1904 to a maximum of
979,554 metric tons in 1906. In 1907 the Indi rod cti P
proached that of Russia very close e 1)10_110t10“ "
tion fell to 300,000 met yory ¢ osely. In 1908 the Russiom produc-
685,135 met"ric,t mm,(;:m‘ fons, so that India, with an output of
Long held by ]i“g:i;ls,aq ﬁf:nfgguiisumed in this year the position s0
s the 3 g producer of manganese-ore (see

0 e
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fig. 13). In both countries
there was, by the end of
1908, a large accumulation
of stocks due to the exports
during previous years falling
short  of the production.
But this accumulation of
stocks is on a much larger
seale in Russia than in India.

In table 53 similar
figures are given for the out-
Production  put of mangani-
?efroﬂa“’gf;:; ferous iron-ores.
ore. According  to
the practice by which all
ores containing less than 40
per cenf.  manganese ate
classified as  manganiferous
iron-ores rather than as
manganese-ore, @ certain,
very small, proportion of
the TIndian  production
should be classed under
this heading. Of the ores
mined in the United States,
by far the larger proportion
is very low In  manganesc
(1to 8 per cent.). '

For comparison with the
annual figares  of produc-
tion of  man-
Exports. .
guwsu-m'u m
India, the exporl  figures
during the years 1904-05 to
1908-09  are  givert below
stated separately for each
lx(u’L —-
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3 S | | | |
w1 . ! ;
2 ' : ' -
E:l ' 2 2 2 = ® («) 14 cwts. roturned as exported from Burma referred veally to wolfram.
E g e g 2 -
ol — = .
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From table 55, giving the total Tndian production and exports
for the years 1892 to 1903 and 1904 to 1908, it will he seen that
by the end of 1908 there was an accumulation in India of over
300,000 tons of stocks, as compared with a very small amount of
stocks accumulated at the end of the previous five years. Even
300,000 tons, however, is a small amount compared with the stocks.
said to be 750,000 to 800,000 tons, of manganese-ore aceuruulated
in the Caucasus; but a large proportion of the Caucasian stocks
15 said to be of very poor quality.

Moy KX f o . ) i .
Tavre B5—Comparison of Tudien  Manganesc-ore. Production wil h
Eaports. .

(Statute Tons.)

Lixcess of

Prriop, Ore i Ore production
produced. exported. over
! exporls.
o !
L - L
1892 10 1903 . . . . .. i 922,145 .
Y O . 5 ‘
1S92-93 to 190304 . —_— .. 916,386 12,754
! I
. |
190t 0 1908 . . . . . C 2,542,482 l .
1904-05 to 150800 . . . | L 9917.506 * 324,880
— — ————— = e o . - __,_______“.______ —_— - st
, ! |
TOTAL . 3471,6271 3,133,982 337,045

The distribution of the manganese-ores exported from Tndia
Distribution of Indian manganese 1_Lm(mgs‘t foreigu countrics 1s shuwn‘ill
exports, table 56.  ‘The three great steel-producing
‘ countries—England, Germany, and the
United States—take a large proportion of the Indian maligzumsu-orc;
the exports to Holland and Belgium shown in the table were in
part for transmission to fermany, whilst the consignments sent to

Eg_v{pt were hooked to Port Said to await delivery at ports further
west. ‘
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TapLe 56.—Distribution of exported Indian Manganese-ore for the years
1904-05 1o 1908-09. ()

(Stutute Tons.)

} » ! ‘\, ! Total
United | i . . recorded
l{nit)‘('- b Bel- Franee.  Ger- 0 Mol I Egypt. . United Other export
YBAR. don. l‘ giwnm, many. * land, " i States. countries, forthe
! ' i year.
i R R B o
\ i S R S
1904-05 . 64,703 | 25,015 | 10,500 .. b5,300 lo,woi 64,375 .. 180,945
. I : _
3-00 27,8361 D Foog 401 | 2ewts ) 2,400 3,000 | 96,830 | 10 cwix, 316,694
1003-06 . 127,836G1 94,101 ' Y,40 (3% ‘ : ! Lo owts.
' ! 1 Hungary
‘ | 2,200
i ' | " i
1006-07 . 210,607 | 98,551 | 33,485 | 2000 | .. {139,320 | Austria- 493,993
. ’ [ ( | Hunwary
. 1 cwt.
. ‘ | 1
1907-08 . 178,348 [ 137,999 51,889 532 0 26,252 .. 153,380 \‘ | 548,420
| t !
1908-00 . 151,274 99,344 ° 53,602 164 © 13,500 | .. 115,730 1 Italy 3,950 | 438,014
B s e ——— ;‘_____._,_‘4_...__
TOTAL . 74,7901 | 415,040 179,227 716 ;49,852 14,650 569,640 | 6,150 i 1,977,066

(@) Excludes exports vid Mormnugao,

In Vizagapatam and Mysore an adequate supply of labour scems
to be casily obtainable, hut in the Central
Provinees, Central India, the Sandur
Hills, and other parts, labour has frequently to be imported. To
relieve themselves of unnecessary trouble and responsibility the
wine managers find it preferable to work through contractors, paying
them at a given rate per 1,000 cubic feet of stacked and cleaned
ore, and for dead-work at a given rate per 1,000 cubic feet of
cavity made In the quarry in the case of soft * deads,” or per 1,000
cubic feet of waste measured in  tubs or stacks in the case of hard
¢ Jeads.” The daily rates paid to the coolies by the contractors
between the following Timits in different parts of India:—

Labour.

vary
Annas,
Men . . . . . . :3% to 7
Women . . - . . - - Li to 4
Children . . . . . .. . 1 to 3

The average daily number of workers during the past five years is

shown in table 57.
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Tasre 5T, - Daily Nwmber of Workers emploged ab the Manguanese Quarrivs
Jrom 1904 to 1908.

1 .
Central

YAk, Bengal. Bm‘nl;;i‘\'. (‘,umvmll Pro- | Madras. | Mysore. | TOTAL.
k S Indiae o T : i
| vinees. (¢} ‘
‘,,,,,J, 3 _— i ‘
k !
. i ‘
1904 . . . .. 125 | 400{b) | 2010 1,980 . 4,515
| |
1905 . . . . 48 | 876 | 2566 1 2,658 | 6,148
R
196 . . . () 2TL L33 BI5E 6168 1,815 | 14,742(d)
o
! | :
1907 . . Clsowey {1,108 (2210 1 0233 9,0511 1,840 | 25,033
.
1908 . . Ll oe00e) | nL,231 |1,000 12,284 | 7,114 | 2,680 {25,179 (/)
|
R T s mra mE el I
Average . L360 575 {1,164 6.249 5,514 1,261 15,123

(1) Figures not available,

(b) Estimated.

(¢) Roughly 300 persons cuployed daily in Singhbhum, and 600
during the parts of the year when work proceeded,

(d) Exelusive of Singhbhum.

(¢) Vizagapatam and Sandur, with Bellary in 1907,

(f) The increase in the figures for the Central Provinces is due to the inclusion
of 3,142 workers in mines not under Mines Act, mot obtained in previous years.

in Gangpur

The totals in table 57 are in many cases defective, hence, In
order to permit of the comparison of the manganese with the coal
industry as regards labour, the figures appertaining only to -those
mines that come under the Mines Act, 1901, are gvien in table 58.
From these figures it is seen that the average number of persons
employed daily on the manganese mines under the A% has been
11,135, as compared with an average annual output of 383,279 tons
of ore. The number of tons of ore won per person employed has
averaged 34, as compared with nearly three times this amount in the
case of coal (see table 29). The death-rate has been 0-34 as com-
pared with 0-98-in the case of coal ; whilst, curiously enough, the
number of deaths per million tons won has been almost identical
in the two cases, namely, 10-1 for manganese and 10-2 for coal.
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P aBLE B8.—Labour Statistics for Manganese Mines under the Mines Act,

1901.
| |
Average ! ‘
number of | Outpul per | Number of
‘ i . KR i pu 1)(1 Number 0
Y EAR. pexison:w('l | Production. | head. deaths.
employe i
daily. :
e S - —
t {Tons.) " (Tons.)
\
- 1004 . . . . . 4,115 \ 138,733 | 3317 1.
| | v aq- [
5 . 5,122 204,194 399 3
1905 . . . .. 5 \ | ‘
. : 5,422 387 6
1906 . . . . . 11,273 i 436,422 | | 6
1907 . .. 18,751 | 642082 342 1! 4
! . i [
. 16,416 494,942 301 i 5
1908 . . . - , ) ‘, “ ;
TOTAL . 65,677 1916373 } 19
Averaye . 11,135 . 383,275 \‘

344 38

The chief items in the cost of placing manganese-ore on the
' markets in Kurope and America are the

Cost of mining and transport. following :—

—

1ot of mining (labour, tools, plant, establishment).
. Cost of transport to the railway.

_ Cost of transport to the port of shipment.

(Cost of handling at the port of shipment.

Cost of shipping to Europe or America..

Destination charges.

S Tt LI LS

Hach of these six items-—the first five of’ \v}}ich vary uccot.'dh}g
to the situation of the deposit-—has been (:011s1flered in dejtall in
Memoirs, Geol. Sure. Ind., XXXV1, Chapter XXII, to wl'uch‘thc
reader s rerred. In table 59 below, hf)we\’el',. an abstract 1 gven.
showing the average cost of dehv?rmg, ca.f. at Enghsh and
continental ports, ore derived from five .of ‘the pr(')duglng ‘arcas,
namely, the (lentral Provinces, Jhabua n (/eil‘tral 'lndla, Sandur
and iliz'agal)atam in Mad?as, and Mysore. ) ”}0 figures of most
importance are those - relating to Central 11'0v'1nc0s ore cxpor?ed
»vig Bombay. For not only did about two-thirds of the Indian

‘mangancse-ore exports for 1906 pass through this port, but 85 per
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cent. of this amount was derived from the Central Provinces, from
which about 60 per cent. of the Indian production now ccmes.
These figures are also the most accurate. It will be seen that the
cost of exporting Central Provinces ore pgd Calcutta is  considerably
higher than for Bombay. This is due to heavier transport charges,
owing partly to the longer railway lead to Calcutta than to Bombay,

and partly to the unfavourable situation, with regard to the rail-

ways, of the deposits the output of which goes to Caleutta. No
details are available- concerning the ore exported from the Panch
Mahals district, Bombay ; but it is probable that this ore costs,
delivered f.0-b- at Bombay, about the same as, ora little more than,
that of Jhabua. )
TasLi DY, —dverage Cost of Inditn Manganese-ore delivered ca.f. at
English and Continental Ports.

Port from

AREA FROM WHICH DERIVED. which Average
exported. cost per ton.

————— Rs. AL
Ceniral Provinces . . . . . . . . Bombay 26 14
Ditto . . . . . . . . Caleutta 3110
Jhabua, Central India . =~ - . . . . .+ Bombay 9y
Vizagapatam, Madras . . . . . . . Vizagapatam 23 7
sandur, Madras . . . . . . . . Mormugao 2% 7
Mysore . . . . . . . . . To. REET

In the same Memoir some detalled figures are given of the costs
of delivering Brazilian and Russian ores c¢.o.f. m London. The total
costs are compared with those for Indian ore in table’60.  From
this it will be scen that with -Jow rates of exchange the Brazilian
ores can compote on equal terms with those of India aud Russia,
but with high rates of exchange Brazilian ores are at a cousiderable
disadvantage. Comparing the Indian and Russian ores it Is seen
that the Vizagapatam ores cost less to deliver in London than the
ores of the Central Provinces and Russia, and that the two latter
cost about the same. Assuming the foregoing figures to represent
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TagLe 60.—Comparison of Cost of delivering Brazilian, Russian, and
Indian Manganese-ore ca.f. at London. )

Brazit (Mines Geraes). Russia (Caucasus). INDIA.

(@)

|
o
\ I
. tontr: |
| According Cenitral !

At 1000 At 1,000 to According | Provinees + Vizaga-
qe A e T ieas
111111( is milreis Memaret(h) to Dr (ll‘,( (c) | vid Bom patan.

7 annas. L annas, (1905). (1R98). bay.

Rupees CYO2 1501035 9100260 0 29 6 0027 4 09311 0

-1

Sterling L1108 2 7T 60 1Y S L 2 1 41

Price per unit at
which the ore
would be sold 7-364. 11-4d. 8-5d. 9-44, 8-7d. 8:2d.
at no profit -
or loss.

(a) After Dema ret, Annales des mines de Belgique, X, p. 843, (1003),
(h) Loc. cit., p. 886.
(¢) Trans. Am. Inst. Min, Eng., XXVILI, p. 207, (1898).

the average cost fairly, and assuming all the ores to be first-grade,
containing 50 per cent. manganese, except the Vizagapatam ore
which is assumed to average 46 per cent. Mn and fetch second-
grade prices, then the figures given i the last line in table 60 show
the price per unit at which the ore would be sold at neither profit
nor loss. Since the Russian and Indian ores make up a very large
proportion of the world’s total production,- 1t follows from these
figures that the price per unit of first-grade ore can never fall below
about 8] to 9 pence withoui automaticaily so restricting produc-
tion and export of ore as quickly to send the price back to this
level. This is well seen by studying the prices prevailing during
1908 and 1909. By the close of 1908 the price of first-grade ore
had fallen to 91d.; and mining of manganese-ore was in conse-
quence enorinously diminished. At the beginning of March 1909 the
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price declined further to 9 pence per unit. By October the effects
of the Iuncreasing fwtlvn;s in the steel-trade and the lessened suy-
phes of manganese-ore were felt and the price rose again to 93d.,

with an npward tendency for the lower grade ores also.’

Royaltics. .
yall on the base metals is—

drossed ore or metal, convertible at the option of the lessee to an equivalent
charge per ton to be fixed annually for-a teym.’

<2% per cent. on the sale value at the pit’smouth or on the surface, of the

Since it is inconvenient and very difficult to assess the royalties
separately for each deposit and producer, it is customary in each
area to assume average figures for the composition of the ore and
for the costs of mining, transport, cte., and to apply them without
distinction to all cases. Table 61 shows the royalties leviable in the
Central Provinces accerding to the market price of first-grade ore.

«  Similar tables could easily be constructed for other areas. In
applymd them the average price for a period of a year should be
used. :

Tasui 61.—Royalties, in Annas per Ton, leviable on Central Provinces’
Manganese-ore at 2} per cent. on Pit’s Mouth Value.

1 2 3 4
Value of 50 per cent.| Pit’s mouth value | Royalty leviable
Price per unit of first- | ore delivered ¢./.f. | (figuresin column at 23 per cent.
grade ore, at English and 2 minus Rs. 24), (given to nearest
Continental Ports. () half anna),
Penee. s, 8. p Rs. s r Annas.
8 .95 0 0 1 0 0 |
9 28 2 0 420 1
10 314 0 740 3
1" 3 6 0 10 6 0 4
2 37 8 0 13 8 0 53
3 4010 0 1610 0 i
14 4312 0 N U8 B I 8
15 46 14 0 22 14 0 9
16 50 0 0 2600 0 104
17 5302 0 29 2 o 11}
18 | 56 4+ 0 32 4 0 13
‘ .

(a) Assumed average cost of removing the ore from the pit’s mouth and delivering
1b c.i.f. at the pmt of destination.

In British India the royalty leviable:
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In the Native States a fixed royalty irrespective of price is
usually arranged when a prospecting license or mining  lease Is
granted. The rates prevailing in certain States are as follows :—

TABLE 62.— Royalty, in annas per ton, levied in. cmmm Native S’lm’m
and Zaminderi {ands.
) Annas.
Jhabua State, Central Tndia . . . . .4
Mysore Gtate . . . . . . . . 6+21 per cent. on

profits over 10 per

cent, of capital.
Sandur State, Madras . . - .6

The Vizianagram Samasthanum, \[adms . . .4

From table 50 and the diagram {fig.12) on page 131, it will
be seen that the price per unit of
manganese. ‘and consequentiy the price
per ton of manganese-ore obtained on its delivery c.i.f. at the port
of destination, 1S subiect to great variations. The prices given
in the table are for the three grades into which manganese-ores
are, for commercial purposes, classified —

Valuation of manganese-ores.

Ist grade . . . . . . 50 per cent, Mn. and upwards.
2nd ,, . . . . . . 47-50 per cent. Mn.
o 3rd o, . . . . . 40-47 per cent. Mn,

As an cexample of the way in ‘which the schedule of prices Is
applied we can take the case of a 52 per cent. ore from the Central
Provinces in January 1907. The average price at this time was
15} pence per unit.  The price then paid per ton for this ore

would be **)%=67 shillings and 2 pence per ton = £3-7-9.
The prices quoted in the Mining Jowrnal, and given in table 49,
apply of course to ore delivered in the United Kingdom ; and for
this scale to be applicable it was formerly necessary that the ore
should not contain more than 10 per cent. of silica and 0:10 per
cent. of phosphorus.
In the United States the schedule of prices s fixed by
the Carnegie Steel Company and the
Co?;:::;le of the Carnegie Steel Tllinois Steel C(}m.pany. According o
the schedule given m the *Mineral
Industry > for 1905, published in 1906, the ore must woé contain
more than 0-1 per cent. of phosphorus, nor over 8§ per cent. of silica ;
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deductions are made from the price of the ore of Ide. per ton for
each 1 per cent. of silica in cxcess of 8 per cent. and of le. per
unit of manganese for cach 002 per cent. of phosphorus m.excess
of 0-1 per cent. The price per wnit of manganese given 1in this
publication is as follows -

Over 49 per cent. of Mn . . . . . . 28 cents,
A—49) per cent. of Mn 27 .
A2—46 per cent. of Mn . . . . . .26,
10—43 per cent. of Mn . . . . . .2h o,

Ore containing less than 40 per cent. of manganese, or phosphorus,
o silica i excess of the above linits, Is sometimes subject: to aceept-
ance or refusal at the buyer’s opti(m An additional price por
unit of iron present in the ore is sometimes paid by the steel-
makers ; but the practice as regards this constituent varies. Settle-
ments are based on the analysis of samples dried at 212° ¥, the
moisture being deducted from the weight of the ore. In the
¢ Mineral Industry > for 1903, issued in 1904, where the price per
anit of manganese for ores containing over 49 per cent. of this
constituent is given as 25c., the price paid by the Carnegic Steel
Company for each unit of iron is given as De.

Owing, however, to the rise in prices during 1906, and the great
difﬁcultieé steel-makers are said to have encountered during this
year in obtaining the full amounts of ore required, there has been
a tendency for a slackening in the stringency of the requirements
of the steel-makers, especially as regards manganese and phos-
phorus contents. Tt s probable that a considerable proportion of

these restrictions are not alwavs closely

Requirements made less steingent . .\ o006 with any mcmllurgical diffieul-

during 1906.‘ tles i the treatment of the oves, but
with the desire of the steel-makers to obtain their supplies of
manganese-ore at as favourable a price as possible, and to be able
to cut down the prices paid whenever possible by levying fines for the
presence of a small percentage of a given constituent in excess of
what is stated in their schedule of prices. That this is probably

the true interpretation of the sitwation is shown by the fact that

during 1906, under the influence of the great demand for Indian
ores, it seems to have been possible to find a market for almost every
variety of ore that could be obtamed, except the very siliceous ones,
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There has for some years been a steady demand for the ores of Viza-
gapatani, ranging in phosphorus from 0°25 to 0-45 per cent., and for
the Jhabua ores averaging 0-20 per cent. of phosphorus. During
1905 and 1906 a market was also found for Vizagapatam ores
containing between 30 and 40 per cent. of manganese ; and during
1907 some of the ores from Shimoga in Mysore, for which a
market was found, ran as low as 30 per cent. in manganese. The
constituent that seems to be of much more importance than the phos-
phorus as a deleterious constituent is the silica, and we have not
heard of any contracts made for the supply of Indian manganese-ores
containing over 10 per cent. of this constituent,

According to John Birkinbine,' the requirements of the (arnegic
Steel Company and the Illinois Steel Company were made less
stringent in a. schedule issued in December 1905. The permissible
phosphorus limits were raised to 025 per cent. and the silica limits
left at 8 per cent. The deductions to be made were 15 cents per
ton of ore for each 1 per cent. in excess of 8 per cent. of silica,
and 2 cents per unit of manganese for each 0-02 per cent. or
fraction thereof in excess of 025 per cent. of phosphorus 01'0%
contamming less than 40 per cent. manganese or more than 12 per
cent. stlica or 0-27 per cent. phosphorus to be subject to acceptance
or refusal &t the buyer’s option. The price per unit of manganese
is 2 cents higher all round than in the schedule given on page
144, and price per unit of iron 6 cents instead of 5. This
schedule was in force till July 1st, 1908, when, owing to the fall in
prices, it was withdrawn.

The prices noticed above are these relating to manganese-ores
intended for use in the iron and steel
industry.  For ores suited for use in the
chemical industries as oxidising agents much higher prices are often
obtained. For chemical purposes it is not the percentage of nanganese
that is of importance, but the percentage of oxygen liberated on
treating the ore with acid, i.c., the avaiable oxygen. This is usually
O\prcssed in terms of the pu(,entzwe of manganese peroxide, Mn0O,.

Not only does the percentage of MnO, afiect the price, but also ‘rl»(*
ease with which the oxygen 1s hbemted Further, impurities that
are soluble in acid and so cause an unnecessary consumiption of it

Valuation for chemical purposes.

1 ¢ Mineral Resources of the United States’ for 1403, published in 1904,

L
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are deleterious.  The best minerals for these purposes are pyrolusite,

psilomelane, aud hollandite.  For the glass industry the ore must he as

free as possible from iron.  The only Tndian pyrolusite yet found

sufficiently pure for the glass industry is that of Pali in the Nagpur

district. A picked specimen of this giving 9557 per cent. MnO,

showed only 0:06 per cent. Fe O, To show the high prices given

for ores sold for their percentage of peroxide. the following figures

are quoted from the Engincering and Mining Jouwrnal for August 3vd,
907, page 236 5 they refer to ernde powdered ore,

Tanre 63, -Prices of Manganese-ores sold for Peroxide.”

Percentage of MnOs, Cents per ponund. Fenivalent swrlil}u‘ price per ton,
£ s d £ sod
70 75 1414 Hl6 Sto T 00
75 8BS Vi--2 70 0t 9 608
85 90 [ 5 S 3 4to 2 G 8

a0 05 6 £30.6.8

The price is sonetimes as high as 20e, per Ih.

Tt is enstomary to divide the ores of iron and manganese into

' iron-ores, manganiferons  iron-ores. and

anf‘:ﬂ";‘:ﬁ::&'&:: ';‘r"‘,"'ft‘:r“e?e'”'" manganese-ores, "l‘hv feast p('l'(",('llta.ge of
manganese in an iron-ore that is usually

paid for is said to be b per cent., and with less than 5 per cent. of
manganese it hardly seems necessary to prefix the adjective ‘mangani-
ferous.” The dividing line hetween manganiferous jron-ores and
mManganese-ores was formerly taken at 41 per cent. manganese (=70
per cent. MnO,). Later. ores with as little as 40 per cent. manganese
+have been termed manganese-ores, and those below this limit
manganiferous iron-ores. According to this method one often sees an

ore referred to as manganiferous iron-ore that contains much more

manganese than iron. Such a difficulty can casily be avoided by

creating a class for ferruginous inanganese-o.es.  Accordingly, in

Memoirs, Geol. Surp. Ind., XXXVIIL, page 500 (1909), the following
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classification has been proposed. Tt is applicable to all ores contain-
ing over 50 per cent. of Mn + Fe,

|
J— Mn per cer.t. | Fe per cent,

Manganese-oves . . . . . . . . 40—63 010
FFerrnginous manganese-oves . . . . . 25—-50 10— 30
Manganiferons iron-ores . . R . . . H—a3t) 30 65
Tron-ores . . . . . s . . . [T 43250

On pages 501 to 509 of the work cited above a series of tables

of analvses of Tndian ores will he found.
Analyses of manganese-ores. :

A good idea as to the quality of the
ores obtained in different parts of India con be gleaned  from the
range and mean values of these analyses summarized i the two
tables (G4 and 65),

For comparison with the figures given in- table 64 we give
in table 66 figures, obtained from a
reliable source, showing the range in the
‘ composition of the ores that buvers
expect to obtain when contracting for the purchase of various Indian
ores. It will be seen that they agree very well, with one or two
exceptions, with the figures given in table 64. The most marked
exception is the Panch Mahals. The figures given in table 64 are
probably lower than would be obtained in practice, because the samples
were taken from the outcrop without any selection, such as would
naturally take place when the ores were worked. " Some of these
samples are, moreover, probably from parts of the outcrop that it
has not been found profitable to work. '

Analyses of Indian ores expected
by buyers.

In order to show the value of the indian ores relative to  those

of foreign countries twe tables (67 and

Analyses of cargoes of Indian (18} apre given helow showing the limits
ﬁﬁﬂd.egfﬁ,";‘gh,“’“ landed 2t nd averages, respectively. of a large
number of cargoes of manganese-ores and

manganiferous iron-ores landed during the years 897 1906 at Middles-
borough. They represent not only Indian manganese-ores, but also the

nY
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- ! _ TasLe 65.—Mewn of Analyses of Manganese-ores and  Manganiferous
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TaBLE 66.—Analyses of Indian Manganese-ores for which Bugers stipulate when making contracts.

. close second @ as regards silice.  Brazil  stands- first, with India
u g . N . . : second 1 as regards phosphorus. however, India stands last but one,
z E |z I B ' L the only ores contamming more phosphorus being those of Russia:
- E \ = i . Z the Indian ores contain much less iron thin the manganiferous
- j ‘ = iron-ores of other countrics; but of the true manganese-ores they

3 | ; & = " :‘ contain the highest amounts of iron, in spite of the fact that they
. 3 } : 2 : © also contain the highest amounts of manganese. The high iren

% - - contents of the Indian ores may be regarded as a point in their
é ) y ; . - favour, or otherwise, according to the use to which the ores are
= > HE 3 T | i to be applied. It s true that the high iron contents makes

; i = = ' B it more difficult to manufacture the very highest gradcs of ferro-

- - manganese from the Indian ores; but, on the other hand, if the
E [ 3 =z . T very highest grades are not required, then the iron is of consider-
i l : il 4 1 able value. Both manganese and iron are of use in this case, and
7 " z the buyer obtains the following totals of Mn + Fe when he buys

P . | I 5 = the ores of the different countries :--

'; z‘ | 2’_1 “ _%n ‘IY /r TF B Mn + Fe
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= : | g i | ussiy -, . . . . . . . . H-41
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< - = .
‘ ! J . As regards phosphorus, the figures for the Indian ores are rather
= misleading ; for an examination of the analyses from which these

- . . . . . z ﬁgu'res. have been f.,ak.en shows that the ores.consist of two different
=5 Z EX g = : varieties. The majority of analyses are typical of the ores of the
4z = = 2 - i e (entral Provinces, whilst four of them probably represent ores from
“. | - ; the Vizagapatam dis.tri('t. I have accordingly separated them into
E w4 | ;:;_J | S " - T two groups, of which the mean values are given in table Y.

5o =& : : .0 - ! :

z éz 1 ;E.”éﬁ ‘ ; J J A From these ﬁgures it will be seen that the Central Provinces ores

2 l 7 = average 0-096 per cent. and the Vizagapatam ores 0-29] per cent. in
‘ ‘ . . . ) phosphorus.

w The valuation of the Indian manganese-ore production is a
¥ . . question of some interest.  There are
o ¢ Z Value of the Indian manganese. . ) .

Z 2 = . ' ore production, of course several ways of stating the
é g ; :;: ‘ i va]ue.‘ Manganese-ore  possesses “one
~ a ; z } i value per ton as stacked at the pit’s mouth, another as delivered
g ‘ £ J.o.r. at the railhead, a third as delivered f.0.b. on board the ship
| | g -
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TasLe 69.--Mean of Analgses of Indian Ores (n Table 67 arranged

according to Probable Source

entral Proviwes |

Nource of ore, an L possibl Jhabual
wtd Panci Maha s |

|

i

Numbher of cargoes. i 22 ‘ 4
!
e - R : ‘1_*~k, S D I

! - ~

Manganese el 4303
|

Tron . \ 503 10°29
I
i

Silica } 613 310
!

Phosphorus 0096 . 020
|

Moisture 0y 06

at the port ol shipment, a fourth as delivered c.i.f. at the port of
destination, and a fifth after it has Deen converted into ferro-
manganese.  For example, with the price at fourteen pence per unit,
the average value of Central Provinces ore may be taken as -~

R A

19 10 at the pit’s mouth.
21 2 for

30 12 jlodh

43 12 rif.

The question of values is discussed at length i Memoirs. Geol. Surv. Ind.
Vol. XXXVII, Chapter XXV, and it is there shown that to obtain
a true jdea of the value of the industry to India the export or
f.0.b. values must be considered. But it is also pointed out that
the true value of the ore in the world’s markets is the c.a.f. value.
The export values hitherto given have heen obviously much too
low; they were based on figures supplied by the mine operators,
and represent, apparently, the cost of winning the ore and placing
it on board a ship at the port, and noet the truc value of the ore,

NXXNIXL] Hovvaxp & ¥ersor: Winerd Production, 1904-08. 157

which is the foregoing figure plus the profit.  Tn the work already
cited the export values have heen re-caleulated from, the heotnine
of the industry. TFirst the c..f. values per ton have begn ca]?
culated separately for each area, on the basis of the average mar-
ket price per unit of manganese-ore during the year, and an ::ssumed
average composition of the ores. From these c.if. values the f.0.b.
values are obtained by deducting Rs. 14 from the c.i.f. value per
ton. The f.o.h. value per ton is then multiplied by the actual
production for the year. The figures thus calculated for the years
1904 to 1908 are given in table 70. ’

Usnally the amounts of ore won and exported are not very
different ; but during some years, such as 1907 and 1908, the
amounts of ore won exceed greatly the smounts of ore exported and
the totals obtained as above are considerably more than the total
values actually obtained by the mining community. As figures for
the amounts of ore exported are not obtainable in detail provinee
by province, the totals may be adjusted for these vears by valiine
the exports for the calendar years ending 31st December at ‘the avero.
age value per ton derived from the total production. Treated in
this way the tofal values for 1907 and 1908 become—

£
1904 . . . . . . . . . 142,443
1905 . . . . . . . . . 262,696
1906 . . . . . . . . . 874,499
1907 . . . . . . . . . 1,361,996
1908 . . . . . . . . . 817,166

and these figures have been used in the table of total values (table 1
page 9).! ’

But it must be remembered that stocks of ore left on the mines
will be exported in later years, so that it is better to take the

totals given in table 70 as representative of the true values.

. Comparing the export va.lue.s of the manganese-ore production
with the values for the other chief Indian mineral products given in
table 1 it will be seen that manganese stands third in order of valye,

1 The weights of ore valued are exports for calendar years from Bombay, Caleutta

and Vizagapatam. and for fiseal years from Mormugao, figures for calendar years not
being available in the last case. J 7
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Tasuk T0.—Export Values, [.0.b. al Indian Ports, of the Manganese-ore
produced in India in the years 1904 to 1908.

i : 1
an, ' ! ! }
T o | . i - B | X l T )
Rs. R, ; Rs. ‘ Rs. Rs. | Rs. _ Rs. I;s. [
04 . “ . Lob \ 141827 | 13.65,698 5,359,471 . 1 20,68996 137,933
1905 . 1 | 200 | 2,87,3%4 ' 24.34,223 6,209,581 :5:5,51,47(%?: 223,432
906 L .. 201200 | 208508 [10,04072 1L05.12,419 1705174 10,160,673 | 1,45.30,151 969,075
w7 . : 298 75,15% “ 707,583 1 OI50T4 10716188 36,30.214 [30,65,337 | 2,71,10,650 1,807,977
908 ... 32050 570497 (\ LanNSG 75450018 1LASIGL | BO07OR [ LOLT2060 698178
!

|

‘] —! v i

TOTALS . = 296 4,22,658 %12,86,878 t 25,65,152 - 4,05.71,541 77,29,591 | 49,72,808 | 5,75.48.924 3,826.595
| | | i
| i

: I
Averages | 59 84,532 : 2,57,376 ! 5,13,034 81,174,308 15,45.918 1 9,094,562 ;I,IJ,(/,’I.}'.\’J THIGY

Reviewing the course ¢f the mangsnese industry m India during
the past five years, it may be said that
there has been en enormous expansion of
the industry. As the industry has sprung up in new areas the methods
of work have as a rule been very crude at the beginning: but the
general tendency has beer, a3 knowledge concerning this mineral
substance and its mede of occurrence became more generally disseminat-
ed. towards a distinet improvement in the standards of work. An
acconnd o the methods of work at present in vogue in Indie will be
feund in Memoirs, Vol. XXXVH, Chapter XXVIL In quany o cases,
especially i Vizagepatam and the Central Provinees, the ]ill]'lt&.'- of open-
quarrying sre heing rapidly approached, so that in some cases it will be
necessary, in the near future, either to resort to underground mining or
to whandon the deposits,  Thera s every rveason to helieve that n
many casss, especially in the Central Provinces, the ores ('.(rntixru«-
to some depth with a quality good enough to be worth while io!-
lowing by underground mining; but any given deposit, before it
is developed in this way, should be tested carefully by means of
bore-holes to the depth to which it is desired to work it by under-
ground methods. A beginning has heen made in opening up the
lower portions of the deposit forming Mansar Hill hy a series of
drives and winzes, but this is the only example,

Other economic considerations.

NNNING| Hovasn & Fewsow s Wiveral Production, 190408, 159

A feature of the industry to which attention mayv  be directed
18 the waste ot smalls and low-grade ores that takes place in the
3 » D T Jere  laroe flee ¢ 3 ’
(;Cntldl. lmvmcgs,_ where large quantities of high-grade lump ores
can easily be obtained. . In vears to come there may be a demand
for lower-grade ores than are now exported, and it would not be
much extra trouble to stack scparately from the waste the low-
grade ores not at present exported, in anticipation of the time
when such ores may be of value. The smolls and dust-ore so
abundant at many of the depcsits would undoubtedly be considered
worth saving at many localities outside India where manganase-
ores are worked.

A . . . . . . .
. The loss that.I'ndla'wﬁers through exporting its manganese-ore
in the raw condition, instead of manufacturing at least a portion
of it into ferro-manganese, has altbady Leen referred to in a previous
review  (page  62).  Although the question of manufacturing this

_commedity i India has, i the last few years, received some

attention from business men, nothing tangible has vet resulted.
The teasibility of such a project is considered at some length in
Memoirs, Geol. Swro. Ind., Vol. XXXVII, Chapter XXVIII, pages
584—590 (1909).

(eological relations of Indian Manganese.

The manganese industry has wow assumed sucl importance in
India that it is proposed to give below a briel sketeh of the
distribution and mode of oecurrence of  the Tndian deposits.  Those
deposits of economie value can be divided into three main groups.

(4) Deposits associated with a series ol manganiferons
sives known as the fodurite series. Found in

mir-

Madras (—Ganjan, Vizagapatiam.
. !

(B) Deposits associated with rocks of Dharwar age —the man-
ganiferous  facies of which is known. when containing spessartife-
garnet, as the gondite series.  Found in- -

Bengal = ~liany pur.

Bombay : —Narukot, Panel Mahals.

Central India :--Jhabua,

Central Provinces - —Balaghat, Bhandara. Chhindwara, Nagpur,
and Seoni,
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(('y Deposits occurring as laderitoid replacement  masses on the
outerops of Dharwar rocks.  Found
Bengal —-Singhblie.
B()ml)a.y'——'thu'wa.r North Kanara.
Central Provinees w—-Jubbul pore.
(foa.
Madras : —Bellary, Sandur.
Mysore :—C'hitaldrug, Kadur, Shimoga, Twmnkur.

Ttalics denote that ore has been worked for export.

In addition to the cecurrences noted above, ore has heen worked
in the low-level laterite of Goa and the high-level laterite of Bel-
gaum (though this oeccurrence —Talevadi-—might perhaps be more
accurately classed with the lateritoid occurrences).  Manganese-ores
have also heen found in many ofher districts in India, but none
of these other occurrences have been shown to he of any value
Amongst them, the following may be mentioned -

In Bijawar rocks :—Dhar, Gwalior, Indore, Hoshangabad.
In Vindhyan rocks :—Bhopal.

In Kamthi rocks :—Yeotmal.

Tn Lameta rocks :—Dhar, Indore, Nimar.

In lateritic soil on the Deccan Trap :—Satara.

Fach of the three chiel groups will now be considered in turn.

A—~The Kodurite Group.

The kodurite series' is developed typically in the Vizagapatam
district, where it occurs associated with
other Archwan crystalline rocks, the chief
groups of which are the khondalite series including the caleareous
gneisses, the gneissose granite, and the charnockite series.  The kodurite
series is held to be of igneous origin. and probably of later age
than the khondalite series, which is the series with which it is
closest associatcd.  The original koduritic magma has been differ-
entiated int) a series of rocks ranging from very acid (quartz-
orthoclase-rock) through besic (kedurite) to ultra-basic (spandite-
rock and manganese-pyroxenites). The typical rock, kodurite, is
composed of potash-felspar, spandite (a garnet intermediate in com-
position between spessartite and andradite), and apatite.

Kodurite serles.

Mun (uol b;m I;;(l.. ‘);'_-\;X\’li.ﬁ(‘l;;l )s; 7XU. \l][ |1)04) ]{ : T s
Ind.. XXXV, p. 22 (1907). i { ) ee. (eol. Suro,
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The manganesc-hearing mincrals  contained in these rtocks are
spandite, rhodonite, and two or three other manganiferous pyroxenes,
at present unnamed. Subsequently, the whole series of roc'Ls has been
chemically very much altered with the production “from the fels-
pars of enormous masses of lithomarges and, from the mangani:
ferous silicates, of manganese-ores. Other secondary products are
chert, ochres, and wad.

The manganese-ore bodies thus formed are often extremely
irregular both in shape and size, often
showing no definite strike or dip. But in
other cases, as at Garbham, the ore-
bodies have a well-marked dip and strike, and apparent bedding,
corresponding probably to similar features in the parent rock, the bed-
ding probably representing criginal banding ; for much of the ore has
heen deposited so as to replace metasomatically the pre-existing rock,

Vizagapatam: mode of occur-
rence.

Some of the ore-bodies are of very large size. The largest,
Garbham, is some 1,600 feet long, and 167
feet. thick at its thickest section, 100 feet
of this thickness being ore and the remainder lithomarge, wad, ete.
From the commencement of work on this deposit in 1896 to the
end of 1908, Garbham has yielded the enormous total of 600,889
tons of ore. The orly other very large deposit in this district is
Kodur; but this is really a series of scattered ore-bodies in
lithomarge. It has yielded 306,170 tcne of ore from 1892 to 1908,

Dimensions of ore-bodies.

. It was the first manganese-ore deposit to be worked in India.

The ores of the Vizagapatam district are composed mainly of psilo-
melane with subordinate amounts of pyro-
lusite, braunite, manganmagnetite, and in
one case ((tarividi) vredenburgite. They are usually second and third
grade—although s me first-grade ore has been obtained at Kodur—and
can be divided into manganese-ores (above 40 per cent. Mn) and ferru-
ginous manganese-ores (below 40 per cent. Mn). They are characterised
by high iron and phosphorus contents, and comparatively low
silica (sce table 64). :

Composition of ores.

B.—The Goi cite Group.
The gondite series' s composed  of metamorphosed mangani-
ferous scdiments of Dharwar age, and is

ondite serles.
The g haracterised bv the presence nf various

] \Iem G(‘al Muv In(I, )\\\TI pp .(m-%),
M
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manganiferous silicates, the most important of which are the man-
ganese-garnet, spessartite; and the manganese-pyroxene, rhodonite.
The garnet occwrs commonly as a rock composed of spessartite
and quartz, and this is the rock that has heen called gondite, after
The Gonds, one of the ahoriginal races of the Central Provinces.  Other
commen racks are spessartites-vock, rhodonite-rock, and rhodonite-quartz-
rock.  The series is developed typically in the districts of Balaghat,
Shandara, (hhindwara, and Nagpur, in the Central Provinees, but has
also been found in several other areas, namely :—Narukot State in
Bombay, Jhabua in Central India, Gangpur State in Bengal, and
probably in Banswara State in Rajputana. Tt probably exists also
in the Sconi district, Central Provinees.

Forming an integral portion of the same masses of rock as the
gonditic rocks, there are, at many places, large hodies of man-
ganesc-ore,” often of large size and first-rate quality, some of the man-
ganese-ore deposits of the Central Provinces being the most valuable
in Indig, and sccond to none found in other parts of the
world.

The rocks of the gondite series are supposed to have been

Origin. formed by the metamorphism of a series of

sediments deposited during  Dharwar

times. These sediments were partly mechanical (sands and clay) and
partly chemical (manganese oxides).” When these sediments  were
metamorphosed, the  sands and clavs were converted into quartzites and

mica-phyllites and mica-schists 1 the purest of the manganese-oxide

sediments were compacted into  crystalline manganese-ores ; whilst
mixtures of the mechanical sediments. sand or clay, with the chemical
sediment, manganese oxide, were converted into rocks composed
of manganese silicates—spessartite and thodonite—any silica left over
after accounting for the formation of these minerals appearing as

e N . ) . T . . .
quartz. The rocks thus formed constitute the gondite series. There
18 abundance of evidence to prove that the manganese-silicate-rocks
of the gondite series have been subjected to extensive oxy-altera-
tion, subsequent to their formation, but probably in Archman times.
As‘ a result of this alteration large bodies of manganese-ore have
been formed ; no decisive evidence has yet been obtained indicat-
ing the relative proportions of the workable ores that are the
Yog Irae X e - . .
result of the d.n((_t compression of the purer portions of the original
manganese-oxide scdiments, and that  have been formed by the
subsecuent alteration of the rocks of the gondite series,
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The ore-hodies thus formed oceur as lenticular masses and baunds
intercalated in the quartzites, eschists,
and gneisses 3 and, as a result of its mode
of origin, the ore is frequently found to
pass, both laterally and along the strike, into the partly altered or
quite fresh members of the gondite serics. the commonest rock being
gondite itself.  The ore-bodies are often well-hedded pavallel to the
sirike of the enclosing rocks. and several of them are often disposed
along the same line of strike, indicating that they have probably all
heen produced from the same hed of manganiferous sediment. A
good example of such a line of deposits is one in the Nagpur
district, stretching from Dwri Kalan in an casterly direction as
far as  Khandala, a total distance of 12 miles, this line including
the valuable deposits of 'l’wld(mgri, Tohdongri, Kacharwabi, and

3
Nagpur-Balaghat area: mode
of occurrence.

Waregaon.

The ore-hodies often attain  great dimensions.  The Balaghat

deposit i i3 miles long; at Manegaon
in the Nagpur distrvict the ove-hody 13
11 wiles  long; whilst the band running through Jamrapani,
Thirori, and Ponia, in the Balaghat district, 1s cxposed more or
less continuously for nearly 6 miles.  As examples of great breadth
may be quoted Kandri, 100 feet - thick of pure ore. and Ram-
dongri, with a combined thickness of 1,500 feet of ore and gonditic
rocks.  The depth to which these ore-hodies extend is unknown.
1t is, however, almost certain that, in many cases, they extend to at
least 100 to 400 feet below the outcrop, e.., some of the deposits
oceupying hills in the Central Provinces; and it is very probable
that some of the Central Provinees deposits extend to depths
considerably areater than these s for the evidence obtained indicates
that the deposits were formed in depth. so that the position
of the deposit bears no genetic relation to that of the surface.
An idea of the size of some of these deposits can be obtained
from the amounts of ore .thev have vielded (for details of which
see Chapter XXI1L of Mewairs, Vol XXXVII). 300,000 tons of ore
have been won from Balaghat in eight vears. over 200,000 tons
from Kandri in nine yvears, and hetween 100,000 and 200000 tons
from ecach of Mansar, Lohdongri, and Chikhla m the Central Pro-
vinces, and from Kajlidongri in Jhabua. The fotal production from
deposits of the gonditic t}'}')(% was over 400,000 tons in 1906 (the
Central Provinces and Jhabua), 500,000 tons in 1907 (the Central

Dimensions of ore hodies.

. M2
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Provinces and Jhabua), and 450,000 {ons in 1908 (the Central
Provinces, Jhabua, and (tangpur).

The typical ores of the Nagpur-Balaghat area of the Central Pro-
vinces consist of mixtures of hraunite

and psilomelane of different degrees of
4 3 m . . ) .
coarsencss of grain, The most typical ore is a hard fine-grained

Composition of ores.

ore composed of these two minerals, Other minerals found in the

. .

C ntl al P?OlV)‘].lg(}S ?I(‘.S are hollandite, vredenburgite, sitaparite, and

rarely pyrolusife. The ores exported from the Central Provinces are

nearly‘ all of first grade, although at times of high prices a small

q_uantlty of second-grade ore is  exported. The elief characteris-
S NE . o :

E:S of thege ores are the high manganese contents (usually 50 to
55 per .cent.), moderately high iron (usually 4 to 8 per cent. ), rather
ol 8§ : e 4 a ]
?1101\ silica (usually a'bout t to 8 per cent., and due to the braunite
in the ore), and fairly low phosphorus (about 0-07 to O-14). For

analyses see table 64, page 148.

In addition to the deposits found in association with spessartite-
aPnd lzllodonite-bearing rocks in the Central
rovinces g -ores are s i
found in assoclation with crystall]ill(lzis’]i;?:;;?:iise 1(1);% a]'L somet_‘"?%
. . \ S s, usually containmg
piedmontite, anfl .also of. Dharwar age. Ores of this character are
:1'1(‘)}1]1:dmj:?g;?l::;it;zslzc::;S tl;iethgagr}:m]" and  Chhindwara distl'if,*ts.
. : : 't as lines of nodules or as fairly
definite beds in the limestone, the latter being the rarer mode of
occurrence. In most cases 1t 15 not found profitable to Work these
ores ; but where the bed of ore is of greater thickness than usual
as ‘in the Junawani forest, it may pay at times of high )r{(*osj
w}nl'sb patches of residual nodules acclumulated during th: dw]ill(lii;lf;
of limestones will pay to work at any time, if not too far l‘emove(cl
from !;mnsport facilities. The ores found thus are usuall cérﬁ losed of
braunite and psilomelane or hollandite. These ores, and }t’he af%ociated
crystalline limestones and calcareous gneisses ar’e probably gl]e );‘6—
ducts of the metamorphism of calcareous seélimeﬂts w‘ith) associ;ted
mang.amlferous ores, and are thus analogous in origin fo tho/ ores
ass?&ated with the true gonditic rocks. ) | |
; e entral Provinces, but apply also in a
generai way to the deposite found associated with rocks of the

g()lldlte series In ()bher |)"t'[’ > re =
d tk Uf l“dla/ A fe
are g] ven bp ow w malk.“ a;blnlt t'll(*.(‘

Ores in crystalline limestones.
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During 1908 the extension of the gondite series into western
Bengal has been proved by the discovery
of manganese-orc deposits in Gangpur
State associated with rocks containing spessaftite and rhodonite.  The
ores arc typical gonditic ores, containing braunite in a matrix “of
psilomelane.  Some 20,000 tons of ore were won at Gariajhor dur-
ing 1908. In quality the ore is similar to that of the Central
Provinces. ‘

: Gangpur, Bengal.

The following  figures are summarised from analyses supplied
by Mr. L. Shrager of cargoes shipped during 1909, the manganese
and phosphorus figures representing eight analyses on a total of 3,600
tons of ore, and the other constituents four analyses on a total of
1,600 tons of ore :—

1
: Linits of . Mean of
— i analyses. 1 analyses.
| ‘
B B l
Manginese . . . . . . o ATred —ot 13 30053
i
“lron . i 3733 — 6735 585
Silica L2 — 8 57
\ .
Phosphorus . ( 0 018— U143 0089
Moisture . Sl 08— 116 0" 96

Rocks of the gondite series with associated manganese-orc have
been found in a small hill at Jothvad in
Narukot State, Bombay. The occurrence
‘s of no economic importance, but of great scientific interest. The
rock surrounding the hill is a porphyritic biotite-granite presumably
of Archman age, and apophyses from this pierce the gonditie rocks
of the hill. Tsolated pieces of gonditic rocks are included in the
granite, and amongst these inclusions are pieces of mangancse-ore,
proving that a portion at least of the manganese-ore had  been
formed before the time of intrusion of the granite into the Dharwar

rocks of the area.

Narukot, Bombay.

Manganese-ore deposits are” being worked mnear Sivarajpur in
the Panch Mahals. The rocks with which

hals. .
Panch Ma thoy are associated are Champaners, that
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s, J)]}gl,f\\';l.l'ﬁ s no rocks of gonditic nadtre have heen found in this area,
but 16 seems, Judging lrom reports, that, altheugh a portion of
t]‘m ores .ha.s certainly been formed by the superficial replacement
0{ quartzites, a .pm‘tion may have heen deposited contemporancously
with th.u‘ on('lhnsmg' Dharwar rocks s in this case the deposits may
be classificd with the gowditic - deposits, I

! The absence ol gonditic
rocks would then nwan  that  the

W rocks as  at  the Balaghat
flc]mstt i the Central Provinces lind not heen subjected  to :ll("h
lllt“?).?‘(& metamorphisn as that which  produced  the “gonditic rocks
associated with most of the Contral Provinces (luposits.h Over 50,000
tons of ore have been won frow this arca i the three years lij(; to
190%. The composition of the ore can he sesn from [,‘-;l.l)](.ﬁ G L.
The chief deposit i Jhabua State is that situated ab Kajli-
Ihabua, Central India, donari. This is a true gonditic occurrence,
. and the rocks associated with the man-
ga.lmse—l.)ezu'm.g rocks are those known as Aravallis, which ave in this
par? of VIndm the equivalents of the Dharwars. In the six years
1903 to 1908 thi- deposit has yielded nearly 150,000 tons of man-
< ganese-orc.  For the quality of the ore see table (54’.

(.- -The Laleritoid (froup.

In several parts of Indi
several parts of Tndia manganese-ore doposits are found on

Lateritoid deposits. the <{ut(:r0ps ol rocks of Dharwar age,
T 1 assoclated  with the latter in such a
anner as to leave hitle doubt that the ores have heon formed by
the 1'0}.;1z,r.c01n(‘,nt at  the surface of Dharwar schiste phyllites :m'd
arfoifog UAINTE LY [ . 3 o i | 4
q;uutmt(m. The masses of ore thus formed Jo not consist (*I;tircly
oI manganese-ore, hut often contain consideralle quantities of 1ron orvl‘
a svery  gradatbion is s . o ouch
fnd every ur wlation s to be found from manganese-ores, through
[GETUZINOUS mangancss-ores aneani roror N o
o SIOUS 1iig: s and manganiferous iron-ores, to iron-ores.
masses  of ore thus fermed are ofte
] s VL ot 3 enomore or less  cavernous
ar considerable rescmblance to ordinary laterite. In fact
somoe Teba : . : R o
ome  geologists would designate  such  oceurrences :
but others would ohject O] theref o
b anc sretore 1 is i
the tomn Duteriory ] nd, 1'1( ( (l)i(/, to  obviate this difficulty
! —-meaning  like  laterite ; '
to dosiomate 1, aning - like sterite—has been  introduced
» ’r,- !(, s class of deposit.” Tateritoid deposits are, then
Irregwiar denosits of » o e o
g Sitsg Of . — P e :
outeror s o I]_)hu-wa nmi and  manganesa-ores, ocourring on the
Yhe r rocks ing in thei :
i, and resembling in their cavernous and
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rygged aspect wasses ol ordinary laterite.  When the rock replaced
is a schist or phyllite, it s wsually found altered to lithomarge
helow the capping of ores.  The mineral composition of the orcs
thus forwed is wswally fairly simple. The wanganese-ores are
pyrolusite, psilomelane, wad, and more rarely pseudo-manganite,
and  manganite ; whilst the iron-ores  are limonite and ecarthy
hematite. The harder crystalline minereld—braunite. vredenburgite,
sitaparite, magnetite, and specular hematite—are found ravely or never
in the lateritoid ores. Hollandite may sometimes occur. The chemi-
cal characteristics of  the manganese-ores arce high iron, low silica,
and often very low phosphorus.  The manganese is usually correspond-
ingly low, so that tho ores won consist mainly of second-grade
manganese-ores and third-grade ferruginous manganese-ores.  Such
deposits can be worked to the greatest advantage when a market
can be found for the iron-ores and manganiferous tron-ores, as well
ae for the manganesc-ores. ’

The aveas where ores of {his nature have been found are given
on page 160. Ninghbhum and Jubbul-
pore have yiclded small quantitics of
merchantable ore, but the nwost important of the lateritoid —areas
arc Mysorc and Sandur. A large number of deposits, many of them
of large size, have been located in the
Sandur Hills, mostly perched up on the
edge of the hills at an average eclevation of about 1,000 feet above
the plains. When transport difficulties have been surmounted these
deposits may be expected to yeld large quantities of second-grade
and third-grade ores, with possibly a certain proportion of first-grade
ore from the Kanwataru portion of the State. The deposits are
being worked Dby the CGencral Sapdur Mining  Company, Ltd.
During the years 1905 to 1908 some 50,000 tons of ore have been
won from these deposits, mainly from the Ramandrug and Kanne-
vidalli arcas. For analyses sec table 64, page DI The wman-
vanese-ore deposits of Mysore “are  numer-
. ous, but very few of them can compare 1
gize with those of the Sandur ITils, although they have been formed in
the sa.mc.way. The chief exception is the Kumsi deposit in the
Shimoga distriet, from which some 160,000 tons of ore have heen
won in the three years 1906 to 1908.  The industry started in Mysore
in 1906 and assumed 2 condition of great activiky during 1906 ana
1907.  About 230,000 tous of ore have been won in the three

Singhbhum and Jubbulpore.

Sandar.

Mysore.
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years 1906 to 1908, The chief companics operating in this State are
the New Mysorc Mauganese Company, Ltd., recently taken over
by the Workington Iron Company, Ltd., and operating in the
Shimoga district ; the Peninsula Minerals Company of Mysore, Ltd.,
operating in  the Chitaldrug  and  Tumkur districts ; and the
Shimoga Mangancse Company, Ltd., aperating in the Kadur and
Shimoga districts,

The Laterite Group.

Manganese-ores are sometimes foand in true laterite ; but such
(i0a and Belgaum. :)rcs are rarely of much economic value.
. The  ores of Goa occur in part 1n
this way (in low-level laterite), as als) those of Belgaum  (in
hig_h-level laterite). They are not economically of great importance,
owing to the irregular mavner in  which they oceur, and their
gxtremely' _variable composition.  Picked ores, howevcr,' are similar
In compesitien to the picked lateritoid ores,

Mica.

The ¢ ¢ g el » : . . .
The total and provineial production of micy m India during the
Production. five years 1904 to 1908 is shown in table

dustion T . il From this it will be seen that the
. ‘ . e . O 140 . . -
p(w uc 71011 s risen from 22,164 cwts. in 1904 to 53,543 cwts. 1n
1.)(2)8,( the average annual production during the five years being
. o S -

41,219 cwts.,, or 2,061 tons, which is nearly double the average
figure—1,140 tons—for the previous five years

_ From this table it will also be seen
Indian production (57-3 per cent.)
mica mines lying in the districts
Madras contributes 314 per cen

' that more than half the
-) 18 contributed by Bengal—the
of Hazaribagh, Gaya, and Monghyr.
b, chiefly from the Nellore district,

})nut 1840()\:'61‘y small quantity has been won in the Nilgiris (60 cwts.
rema'—i;i;l)). Hzfxgsmere and Merwz.u'a m Rajputana contribute the
quen“‘un% that tlli:r cent. .lt 15 only during the present quin-
o 1€" mica-mining mdustry i Ra; 08 nQ 1

a position of importance, ¥ . Rajputana lldh- assumec
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TasLe T1.— Provincial Production of M {ea Jor the years 1904 to 1908.

3

|
" PROVINCE. 1904, 1905 1 1904, o7, 1908, Averaye.
o ]
(‘wts. Cwis. Cwts, ('wits. C'wis. C'wis,
Bengal . . 16,520 14,601 22 .36 28,579 36.060 23,624
Madras - AL 8- U 8,280 24,420 15,863 11,24y 12,931
Rajputana . | 804 | 2,760 5,763 1,759 6,234 1,664
.__,J/‘ I*ﬁ* .
TOTAL . 22,164 25,641 ‘ 52,543 52,203 1' 53,543 41,219
i ;

Table 72 shows the quantity and value of the miga exported
' during the vears 1903-04 to 1907-08, the
average quantity heing 32,605 cwts., or
1,630 tons, of an average value of £5-07 per owt. The _average
quantity during the period of the previous Review was 19,173 cwts.,
or 959 tons, worth an average of £4:05 per cwt.

Exports.

Comparison of these figures with those for production shows
that there was an average annual excess
of production over exports of about 400
tons. 1t is probable that the reported figures of production are
below the true omes; partly owing to under-stg,tement to escape
royalty, and partly due to mic'a_stealmg. Thls ﬁgure—él(_)O tons
—may, however, be taken as giving a rf)ugh idea of t‘he 111ter1}al
consumption of mica in India : Afo1.' a considerable quantity of mica
of the poorer grades is used in .lndla _for ornamental and decm"at}vc
purposes, and a small quantity of the larger sheets for painting

[nternal consumtption.

pictures on. .

There was an increase from £4-05 to £5:07 per cwt. n ‘Fllc
value of the mica, and from £77,613 to
£165,403 in the value of the average
annual production of pv.ica m thg pres‘ent quinguenniun}(1903—():1 to‘
1907-08) as compared with the period of the previous Review (1'89‘-95
to 1902-03). Table 73 shows the exports arranged according to
province of export. The Bengal and Mad}'as exports are of the
mica produced within those proymccg; and thc‘Bombay c;xfports
consist, probably, of mica won in Rajputana.  Krom these figures

Yalues.



170 Records of the Geologyical Sureey of India. { Yor.

it will be scen that the Bengal mica has the highest average value
—£525  per owt. (£4°26 for the period [897-98  to 1902-03).
Madras mica stands second—£4-69 per cwt. (£367 during the
period of the. previous Review); and Bombay mica  third—£3-80
per owt. (£330 for the period of the previous Review ).

Tasre 72, -Leports of Dudian Mica-during the years 1903-01 o 1907-08.

Y AR, Quantity. Value, I:.’;,llt;l‘;h
Cwis, by £
1903-04 . . . . . . . 21,048 NG9 1:0h
1904-00 . . . . . . . 19,575 97,952 H 00
L005-06 R . . . Co . 31,554 139,627 305
1006-07 . . . . . . 51,426 254,999 495
1907-08 . . S . . . 38,922 228,161
Average 32,605 1065403 | N

TapLe 73.——Ew‘purts of sz'c,u, f())- the years 1903_01 o 1907—08

|

Bexual. Bospay, Mabras.

|
B IR TS I ~l__

Y sk, ' T —
Yo '  Value | | Value | ' | Value
eight. | Vidue, per  |Weight. Value.  per Weight.| Value.r  per
cwt. et cwt.
B R \
('wis. . . el w . . v
wis. | L s Cwis. [ v Cwis, | & | ¢

1903-04 | 18,001 | 67,802 376 217 374 112 13430 |18121 544
LW0LLS | 13,167 | 59,187 4-49 7 32| 1478 6,334 38,613 609
190506 1 20,568 {107,904 | 500 | 1oy 1221 | 616 0,788 50,502 | 516
1906-07 | 35,496 | 191,812 | 1 540 634 12384 | 376 15,206 [60,802 | 397
1907-08 | 25374 169,810 6:69 10 12,862 | 403 | 12,833 |55.476| 432

— (a) () ()

dverage | 22721 | 119.303 | 525 | 266 | 1994 -

1.394| 384 9,516 14,703 469

i .

() Exclusive 5 cw dued at vl
) sive of 5 ewts,, valued at” y13, exporied from Burma during 1907-08.
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Table T4 shiows the average distribution ol exported nilca dur-

e ing the period under review. The United

Distributlon of mica expoted. Kingdom took the largest share, amount-
Ing to 619 per cent. of the average total value, but much of the
mica sent to the United Kingdom is sold there for transmission
to the Continent and America.  The mica sent direct to America
brought a higher price than that sent to other countries, Dbecause
only the better qualities can stand the heavy mport duty imposed
by the Dingley Tarifl i 1897, ' :

Tavre 1 eeraye Distribation of Indian Mica coported during the years
1903-0.L to 1907-08.

A\\ KERAGE QUANTITY. A\\ LDRAGE VALU L
T Ty T T - \7' 1 i
Lxported to :  alue
: I per ewt.
“ o Peroecnl. v v Per et
PoLwis 1 of total, - ‘\ of totul.
.
i
Lo ¢
United Kinzdom . . 17,226 SR I (T I 61y 4
LUnited Sates . - . 4781 11 20,4407 " 1t 617
Germany . . . 73491 2 2387 1 12y 28
!
Beleinm . . . . 1000 52 3551 } o} 338
France . . . . I8 i 2407 [ 15 447
Other countrios . . . 1500 1Y G200 1N 380
i -
i |
, ’ 32.605 01 165.403 |t A7
Average Total . .60, | 1 | )

Over 99 per cent. of the world’s output of mica is derived from
India, Canada. and the United States.
Of the minor mica producers Brazil is the
most important.  In table 7 are shown the values -01‘ the mica
raised during the previous fifteen years in the thre-c leading countries.
From this it will be seen that in the qunquennmum 1894 to 1898,
Tndia contributed G871 per cent. of the total: in the next quin-
quennium (1899 to 1903), owing to the creased output {rom

World's production.
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Canada, the Indian contribution decreased to 60 -1 per ceut, ; whilst
during the third quiquennium (1904 to 1908), the Indian mica industry
expanded enormously, but the proportion increased only to 618 pb:r
cent. owlng to a great increase in the American production;, and
anabnormally large production by Canada (£116,209) in 1906,
““f 1‘5{“"05..‘41\""!1 m table 75 are summarized in table 76, from
which it will he seen that during the fifteen yvears India has contri-
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Tasre 16— World’s Production of Mica (Summary of Table 75).

buted roughly three-fifths o

¢

i

America are considered in the previous Review (page 66).

iy N ...r-t , ., . . . . . N
Pasue D5.—Value of Mica raised in the three Privcipal Producing
| . . )
Countries during the fifteen years 1894 to 1908.

‘

8 | the total and Canada and the United
States roughly one-fifth cach. The effects of the Dingley Tariff in

) 1
{ United India’s r
o ‘ _ > ndia’s per
Y EAR, Canada. | India. States of Total. ,I m"}zt.>0/
| America. ‘ totul.
_ - f
¢ ¢ ¢ e
1504 011 12516 0A15 :

' . 2. 0415 61,047 6961
10 S XU T TR T ' 7.671 92152 ;;:4
|s‘.u_. : |g,mm ‘ 76,801 0,223 98,114 V837
1817 15,200 71.23% [ 22424 108 862 6514
1898 26751 B30 26,414 103,979 518

o S , ' v

TOTAL 29 316,006 ] 75,147 464,154 { ‘

Averaye A Tl Y 92,831 J s
18494 32,600 ! 3372 ® 95576 J

. IS W 2007t
L0 200 1 10t 314:;(; ]lg;,ggg
1ot SUB2oon T 23,716 125750
;‘:::.; ; 2TARL | 87504 19,385 134,160

0l 35 7 3 ' ’
¢ . | 35,671t 80,207 ‘ 28,626 150, 494

TOTAL. . 160552 426851 | 12238 709.785 |

Average 32,110 | 85,370 AT 11957 | 60" 14

[ |
1h04 30,584 97,932 2406

1 3058 47,932 24,063 118
i::::‘r 33,634 ‘J 539,627 41»,~z:;| ggi;g ! ::\/i;
o 116,200 } 234,900 340908 426206 | 59783
- 6,504 23816 T8 ADD ) 611,
1908 38320 | 126.834 P gg% o

{ 3.8, , 5797

TOTAL 285351 1 867,553 251,200 | 1404203 L

s el B e o
Arereye | 57.070 [ YRR 50,260 2808541 6178
{
|

> | i .
- e T Y ;. United
Prrion. (anada.! ‘ India. Statos, Total.
{ — .
: ¢ ¢ ¢

1894—1898 Iosis016 T4 464,154
1848-—1903 426,851 122382 709,785
1904 — 1908 . 867.903 I51.2049 1,404,203
TOTAL . 518804 1,610,420 | 448828 2,578,142

Peir eont. of folal Wl 673 L 1000

It will be noticed that, commencing with 1905, there has been
a great increase inthe world’s annual pro-
duction of mica. This is due largely to
the invention of mucanite, in which small and inexpensive sheets of
mica are cemented together with shellae under pressure, with the
production of large sheets costing much less than the natural sheets
of equal size. The decreased cost of this material led to the m.-
creased application of mica in the arts, espesially for clectrical
insulation.  Furthermore, scrap mica, formerly thrown away, 1s
now ground up and used for boiler and pipe lagging, as a lubricant,
and for wall papers and paints.

Since the last Review was issued an important contribution to
our knowledge of the mica deposits in the
Kodarma area has *been made by
Mr. A. A. C. Dickson,' who has made a practical modification of the
system of mining suggested in the Memoir published by Geological
Survey in 1902 Mr. Dickson does not consider that overhand
stoping, on account of the dangers incurred-in the employment of
a large number of untrained miners, can be universally followed in
working out the mica-bearing pegmatite sheets and masses. He
advocates and practises a system which he describes as “transverse
stoping with filling.” The pegmatite is followed to a depth of
about 100 feet or more, and then, the dip being determined, an
exploratory drift is run along the hanging wall of the sheet to
fix its strike, which enables the construction of a main haulage way
for the removal of the mica and associated waste minerals during
the process of stoping out the material by a series of transverse

fncreased use of mica.

Mining methods.

1 Tr(l:n,g, J[inv and Geol. Inst. of India, ITL, p. 57, (1908).
27, H. Holland, < The Mica Deposits of India.” Mem. Geol. Surv. [nd., XXXIV,

part 2, p. 78.
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cuts. Mr. Dickson has confirmed previous  conclusions regarding
the unnecessary cost of labour in carrying  out  the old gystem
whereby in a mine, only 75 feet  deep, over 200 workers are
often required to deal with the material raised by fen niners at
work below, and he has consequently given some practical suggestions
for the introduction of simple machinery to deal with the water and
disposal of waste matervials. He agrees, therefore, that in the Kodarma
arca the day of the petty miner has passed, and the organisation of
systematic mining with the help of machinery requires an expenditure
of capital best obtainable by limited Vabilities companies.
Most ol the mica mines are under the control of the Indian Mines
Labour stafistics. xl\ut ol 1901, so that the lahour Sil:LlriSfi-(‘S
for the period under review, given m
table 77, afford a fair index of the activity «of the industry. The
average number of persons employed during the (uinguennium was
15,667, so that roughly speaking the mica industrv comes, with manga-
nese, next to gold in providing labour. The risks zittcnding mica mining
seemn to be somewhat less than those of coal mining in India.

Taver 7. —Labour Statistics of Mica Mines for the years 1901 to 1908.

e . [
Provixer, ] P90, 1hns, 10045, 17, o [Ros. ‘ Average.
) ] | S
_ — J !
NOMBER  OF  PERSONS  BM- \ i
PLOYED -- & } [
Boneal 20w [ aae | s | 02w | 830
Ma Tras BOSS 0000 8G0T | 7.0 Losl | i
W jputana 200 L oy 116 329 1499
i U .
TOTAL L sz s l 15,984 | 17,983 | 15277 | 15,667
NUMBER 0OF DEATAS FROM e R . T
ACCIDENTS AT M1¢a MiNgEs — [
Bingal . . . . 10 -2 S 1| ) 70
Madras 2 4 9 B 12
Wwjputana . X - . l ”f-}
—_— I ] P -
TOTAL . | 1 ¢ [y 3 84
Deati-rate prr 1,000 per- |7 '_h\_g\_—‘f T
SONS EMPLOYED AT Mica
Mines — ’
-{%ngd‘l . . . R YR 32 1ot 112 024 084
.Ignflr;m 30 021 025 015
ajputan: 1 . v
Jpnatana | ‘ '8t ]'..'Z,
Average . | 089 | 0% ‘ 062 ] 0o _i 719 | o
i I
Torrn . Moen £ .
Nove.—These figures relate onty to mines under the Tndian Mines Acf
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Petroleum.
Al
During the previous period reviewed the production of petroleum in-
° ' creased from 221 million gallons in 1898 to

Total production. nearly 88 millions im 1903. During the

“past quinquennimn the production has just heen doubled, reaching the

record output of 176,646,320 gqllous m 1908 The. mereased pro-
duction, as shown in table 7& has heen .due mamly to greater
activity in Burma, and especially to the Yenangyaung field. where
richer oil sands liave been struck in the Twingon- Reserve.

Nevertheless, India still occupies a - comparatively low place
among the oil-producing countries, and in
Position of India amongst oil- 1907 turned out only 166 per cent. of the -
producing countrics. ' world’s total supply. 1t will be seen by
comparing table 79 with table 40 of the previops Revi.ew (page 7D
that the order of the chief producing countries remamns unfﬂtered,
India being sixth on the list, while America has mcreased 1its lead
over the other countries by contributing over 63 per cent. of the
world’s output in 1607, when the total petroleum amounted to
363 million tons.

TanLE 78.—Production of Petrolewm during the years 1904 to 1908.

. QUANTITY,
Y EAR. - ! . Valve.
(Lllons. J[Ih'(l;"; )hm
|
N L
1904 . . . . . . L 1IR491.382 475,869 473,971
oos . .. Ol vaezosaae | ssnazo 604203
1906 . . . . . . .| 140,553.122 564,470 574,238
1907 . . . . C .| 152.045,877 610.625 610,015
1908 . . . . . . . 176,646,320 709,123 702.009

(n) The wetric ton is azsumed to be equivalent to 249 Tmperial gallons of crude
petroleum, most of which lias an averaze specific gravity of about °885.
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Tanve 19-—World's Production of Petrolewan v 1902 and 1907
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}
‘. 1902, 1907
('OUNTRIES. I [ T -
| Pereent, Per cent.
Gin . W .
‘ Jlon of Iofal. Gallons. of tolal.
United States . ‘ 3. 106,842,060 4704 5.803,336,725
Russia . . 2,.818,901,575 15350 2AG6HTTH690
Sumadra, Java, and
Borneo . . 205,100,000 517 305,840,570 333
Galicia . 144,975,600 20 202615435 319
Roumania 72007550 Il INE 17240 310
Tndia H6,607,688 Y 152.040.677 166
Japan 41.755.000 il T0.872,365 ] 07
Mexico . .. 25,000,000 | 0-38
Canada 18,200,000 008 27.610,520 | 030
Germany 12.378.625 020 26482085 | 0029
Peru . . . 2,100,000 003 2,201,660 | 002
Ttaly - . 420,000 020 1,872.500 o2
Other countries . H10,000 - 1 05),000 \ G0l
TOTAL 6,430,288 098 100700 9,177,430,472 100-00

Toreign mineral oil has been to a certain extent displaced by
the domestic produets, Lut the consump-
‘ . tion has greatly increased in India and
there 1s thus still a large market in India and Burma for foreign oil,
which has to pay an import duty of one anna a gallon.! The average
annual imports of foreign mineral oils during the period 1897-98
to 1902-03 amounted to about 851 million aallons, valued at 24
million sterling, while for the five financial vears 1903-04 to 1607-08
the average annual import dropped to a little over 731 million
gallons, valued at under 2 million sterling.  The larges}/ import
occurred in 1901-02, when nearly 99 million gallons of foreign oil
came into India, while the lowest figure was reached in (905-06
with 611 million gallons. There was a vise again in the demand
for forgign ol during the last calendar year, 1908, the imports
gmountmg to 803 miulion gallons, partly due to a great increase
in the quantity of oil brought from America, and a large mmporta-
tion of nearly 21 million gallons from the rapidly developing fields

imports of kerosene.

I Tnereased in February 1910 to 1} awmas a gallon,
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of Roumania. The consumption of kerosene in India during 1908
exceeded 157 million gallons. During the five years 1898-99 to
1€02-03, Russia gradually increased its predominance over America
in supplying the oil imported into India. In 1898-99, Russia con-
tr.luted 622 per cent. of the imports, and America 288 per cent. ;
in 1901-02 Russia contributed 855 per cent. and America only
95 per cent. During the period under review, however, the pro-
portions have -heen reversed, the amount received from Russia
in 1906-07 falling to 3-6 per cent. and from America rising to
562 per cent., with a slight reversal in 1907-08. The average
annual proportion of the total contributed by these two countries
has decreased from 93-5 per cent. during the period 1897-98 to
1902-03 to 64-3 per cent. during the period 1903-04 to 1907-08,
due largely to the part Roumania now plays in supplying the Indian
market (see table 80).

The values of the imported mineral oil during the quinquennium
: are shown in table 81 ; the average annual
value was £1,944,175 as compared with an
average of £2,314,802 for the period of the previous review. The
average value per gallon for Russian (6-28 to 6-45 pence) and
American (7-22 to 7-41 pence) oils has risen slightly, and that for
other oil imported has fallen considerably (7-17 to 5-24 pence).
There is also a small annual export of Burmwse oil and of
Exports. paraffin wax (see table 82)

Value of imports.

TABLE 81.—dAnnual Value of Mineral Oil imported during the years
1903-04 to 1907-08.

r | ‘
C>UNTRITs. © 100301, | 1004-05. 1805-08. | 1008-07. | 1907-08, Averago,

dverage wilue
per gullon

e e Nhi

B ; | |
| Rs. Rs. . Ra i Rs. . Rs. | Rs. £
| !
Russia . . 12,38,78,847/1,62,53,5731 27,07,132, 923,964 34,73,0101 04,47,265, 629 815
Unlted States . | 61,27,505 63,35,353 1.20.74,351 ]:4(’.67,259‘\‘,60,1],649 I,11.03‘642‘ 740,243| 741

Other(:ountﬂeal 44,80,544/1,06,55,676" 75,861,382, 83,309,737 86,11,712 574,114) 5024
| !

I e

. | '
TOTAL . 344,828,786 3,32,44,602 2,23,42.869  2,42,30.960. 31505 881
| H

]
|
t

P
N =
> 8

,20,21,29¢

29162619, 1,944 175| 632
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'TaBLE 82, —EBuports of Mineral Ol and Parafiin. Waw during the years

N 1904 to 1908.
. !
Y EAR. Mineral oil. {Paraffin wax.
!
CGallons, | Cwt.

1004 . . . . . . o . . 3,787,677 42,940
ws ] ez e
1906 . . . 003,545 i 61,097
07 ..o LT 764
1908 . ... ... AT20004 0 83572
Average .| 2921400 65.530

The petroleum resources of India are confined to the two
systems of folded rocks at either end of

Occurrence of Indian petroleum. )
the Himalayan are :—

(1) The Tranian system on the west, including the Punjab
and Baluchistan and continued bevond British limits
to Persia, where the oil-fields have attracted interest
for many years.

(2) The Arakan system on the east, including Assam and
Burma, with their southern geotectonic extension to the
highly productive oil-fields of Sumatra, Java,. and
Borneo.

In both areas the oil 18 associated with Tertiary strata, and has
had, probably, similar conditions of origin in both cases, but the
structural features of these areas are not equally suitable for the
retention of oil in mnatural reservoirs. In Burma, however, the
conditions have been locally ideal: the well-known Yenangyaung
field lies in a N.NW.—S.S.E. flat anticline, the axis of which
by variation in pitch has produced a flat dome in the Kodaung

tract. The rocks in this dome include several porous sands at

various depths, each covered by an impervious clay-bed, which has
helped to retain the oil until the impervious lavers arc pierced
by artificial wells. In the Baluchistan area the rock-folds have
been truncated by agents of denudation, or have been dislocated
by earth-movements, and much of the original stores of oil have

N 2
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disappeared.  Oil-springs are common enough, but they are mere
‘shows,” not connected with reservoirs that can be tapped . by
artificial means, :

The provincial production of petroleum in India” is shown in
table 83.

In the Punjab, oil-springs have been known for many years
to exist in the Rawalpindi district and
further to the south-west, but the total
output of the Punjab (shown in table 83) is very small, ranging
during the quinquennium between 400 and 1,700 gallons a year.
For an account of the occurrence of oil in Baluchistan, reference
should be made to the previous Review (page 74).

Punjab and Baluchistan.

TABLE 83.—Provincial Production of Petroleum during the years 1904 to

. 1908.
PROVINCE, 1904. 1905, 1906, 1907, 1908
Gallons, Gallons. Gallons. Gallons. Gallons
Burma . 115,903,804 42,063,846 ) 137,654,261 H8,888,002 1 173,402,790
Assam . 2,585,920 2,733,110 2,897,990 3,156,665 3,243,110
Punjab . 1,658 1,488 871 1,010 420

152,045,677 | 176,046,320

TOTAL, f

f
U !
k - -
|

|

|

Gallons . 118,491,382 144,798,444 140,553,122 -
‘otal, T |
Metrie }
tons (a) 475,869 581,520 564,470

610,625 709,423

(a) The metri: ton s assumod to bo equivalent tq, 2
vient to 249 oallo 15 of
3 3 of erude petroleum.

Oil-springs are known in <®arioug Parts of Assam, the most
y

}))fm:}?ni{n}f being those at the southern foot,
o . © Khasi and Jaintia hills

appearing in .the coal-_bea-r Ing serics in North-]g;ztla/\s}:sl;l; :t;d t'h(l)lS ?
in the Lakhlmpl}r dl_strlctv. The only marketable oi,l oll)j:m;a()i
comes from the Lakhimpur district, where systematic drilling ?1(;8

Assam,
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been conducted during the past ten years by the Assam Oil
Company, Ltd.

The first concession granted for oil prospecting in this area
was obtained by Mr. Goodenough in 1867, the first boring being
put down at Nahore-pung near Jaipur. After some unsuccessful
operations (all by shallow hand-borings) near Jaipur, work was
attempted on the Makum-pani, a small tributary of the Dehing
river. RFight wells of only about 120 feet depth were drilled, and
gave small quantitics of oil.  In 1882 the Assam Railways and
Trading Company jurchased the rights shared by Mr. Goodenough
and  Messrs. Killop, Stewart & Co., and made various unsuccess-
ful attempts to exploit. the oil in the Makum area. The Company’s
operations connected with timber extraction also led to the discovery
of oil ‘ pungs * at Digboi, situated in the
low hills crossing the railway line, about 8
miles from Margherita. Drilling was commenced at this locality in 1890
on a concession of 4 square miles leased to the Company for twenty-five
years. In 1893 a Svndicate obtained a concession of 4 square miles
adjoining that granted to the Railways and Trading Company, while in
1899 the Assam Oil Company, with a capital of £310,000, was floated
to take over the oil-winning rights of both the Syndicate and the
Railway Company, and the work of drilling for oill was thence-
forth pushed on with greater vigour; but the Company has had
to face unusual difficulties on account of the cost of labour in an
unhealthy area, soft yielding strata to bore through, and imperfect
exposures to guide the selection of sites. During the past five
years, however, the footage drilled has amounted to 23,250,
representing 11 wells, the deepest being 2,400 feet. The best results
have been obtained from depths of about 1,400 to 1,700 feet. The
total expenditure in drilling during the past five years has amount-
ed to about £60,000.

The village of Digboi is connected by the line of the Assam
Railways and Trading Company with Dibrugarh on the Brahma-
putra river, a distance of 54 milgs. The Brahmaputra thus forms
a channel for the distribution of the products to stations below,
while a certain amount of the products are distributed by the
Assamn Bengal Railway, which joins the Dibrugarh le at Tinsukia,
a distance of 20 miles from Digboi. To the north, cast and west
of Dighoi there are flourishing tea-gardens, which also take some
of the products of the refinery. '

The Digbei Field,
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The populatim.l ('>f Dighoi numbers about 4,500 souls, all [de-
pendent on the oil industry and their small patchies of cultivation

on the land which has been cleared of the thick jungle that still
covers the country around. (

. The place is still hig 10us
the labou%‘ 18 almost all imported fronlx India at ltr,x]::z]:-lli]\':’e ];;?;izm:ll;l’
the workn}g expenses of the Company are thus increased in a way
unknown In the productive fields of Burma. The country heing
covgl:ed with an impenetrable jungle and a heivy mantie of decom-
position products, it is difficult to establish the weological stricture
of thc area with sufficient precision to assist cma,t:fiallv in the
ltfcat‘}on of the oil-wells. The strata are'highly inclined (always
dipping at angles above 50°) and any errors in sclecting the sites
of new wells result in serious additional expenses in drilling ;

~ There is no certainty that the oil is held by an a,n{t.iclillal fold
for th.e only determinable dips in the area beiﬁg drilled are all ix;
one direction—to the S.8E. or SE.; but to the norfh and
north-westwards of the wells the country is thickl’ jungle-clad
an@ the rocks are covered with alluviam, which’ exterilsJ af flat
plain to the banks of the Brahmaputra. The outero )8 ofa 3-
stone are often seen in freshly-made cuttings to he cllmr dsarilth
brown wax, and as the crude oil obtajned in the dee ?g‘; llvsv is
always h.lghly charged with paraflin, it is probable that ’ltl ) ‘e'l
approaching the cooler surface, where the lighter hydr {)L o oo
escape, becomes solidified, thus preventing the yf o o‘ns Car;
further material. It is probable that this depositi(; r(f}e N 1(1)
Sl'lllp(?rﬁctll?'l parts of the sandstones accounts for thenst(o)ra;;a);fuclrSdi
oll 1n this area, without the ai > icli iy ) )
ing impervious shales and oil-b:aﬁngp?;zu:l;:zgsal folds of altemmat

The output of crude oil

in the Diocha; £
years has been as follows :— o Digboi. fleld for the past ten

1899 .. .
oo .. 623,372 sullows.
wor ... (EEXTU .
1902 ., . . 631,571,
wos . . T LTIy,
S
s . R 2,585,920
we . L 2733110,
TV T e 2807000
1908, Tt e BI56665

: . . 3,243,110
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The principal products marketed are petrol, jute-batching oil,
lubvicating oils, paraffin wax, and a comparatively low grade of
kerosene suitable for bazar consumption. The paraffin wax, sold
as such or in the form of candles, appears to be of excellent
quality with a melting point of 135° F. and over. Table 84
shows the amounts of the various products turned out during the
past five years.

It will be noticed from this table that there has been a marked
increase in the quantity of *batching” oil manufactured, there
being a growing demand for this material in Eastern Bengal.  The
“ batehing ”* and lubricating oils turncd out during the year 1908
formed 12-7 per cent. of the crude employed. The proportion of
petrol has also been increascd from 0-44 per cent. of the products
in 1904 to 2-14 per cent. in 1908. The output of candles and
wax is fairly steady, forming on an average 6:17 per cent. of the
toial products, while the kerosene manufacturcd amounted ou an
average to just under 49 per cent. of the total.  About one-
quarter of the crude oil is burnt in the works as fuel.

'PABLE 84.—Qutput of the Digboi Oil Refineries in the years 1904 to 1905,

—_— 1004, | 1905 loos. |, 1907. . 1908

| | | : ]
1 i | !
Keroscne (@)« - - o L445.040 | L033,558 | 1,598,450 | 148L620 | L513,560
i | | :
Batching oil («) . . . 15,978 : 49,203 260,644 | 285,006 ! 406,868
petrol (@) -« - 13,844 | 20,880 22425 48,300 ' 68,493
1 i ‘
Wax (and candles) (b) - .. 1,370,067 1 1,297,088 1,603,003 I 1,636,872 1,683,072
|
Nundry oils (¢) - . . 93,438 ; 91,333 . 112,303 \ 132,590 137,167
i ‘ i :
Ifuel oil («) . . . . L 782,300 707,044 " 897,283 785,207

) Imperial gallons, | () Lbs.

'The whole of the sulphuric acid, caustic goda, ammonia and tin-
plate required for the refinery is imported. The sulphuric acid
used during the five years amounted to 834 toms, costing about
£20 a ton delivered at the refjnery.

The labour statistics are given in table 85.
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TasLe 85.—Average number of workers employed daily on the Digbot
Oilffield during the years 1904 to 1908."

J

. H J
— o4, b o0 D teos. T 1007, 1908,
i |

L 341 46 572 a0 193

Women . . . . ‘ 103 Jos 126 155 126

Chlildren . . . . ‘ 24 w7 HH A0 } 30
o i ‘i

TOTAL . 468 611 753 715 649

The most productive oilficlds of Burma are those on the cast-
ern  side of the Arakan Yoma, in the
Irrawaddy valley, forming a belt stretch-
ing from the Magwe district, in which the well-known field of Yenang-
yaung occurs, through Myingyan, in which Singu occurs, across the
Irrawaddy into Pakdkku, where Yenangyat is situated. The production
of the Buimese oilfields for the years 1904 to 1908 is shown in
table 86. Yenangyaung? the oldest and best known of the fields,

Yenangyaung. still holds an casy lead as a producer,

and has undergone excessive development

recently, owing to the advent of rival companies. Of the total
1} square miles of petroliferous territory, all that outside the two
native ‘reserves’ of Twingon and Beme, is held under lease by the
Burma Oil Company, the pioneers of this field. 1t is within the
two small reserved tracts covering jointly some (50 acres. and
especially within the Twingon Reserve that competition has1 been
so keen as to threaten injury to the oil-sands by water liberated
from water-sands, and danger of fire in the midst of
forest of ‘gr‘easy.wooden derricks covering highly productive flowing
wells cmitting immense quantities of inflammable oas. In the
Twi.ngon area, besides the Burma 0il Company, o o
panies have been actually at work i

Burma.

a congested

three other com-
and others intend to commence

1 The figures in this tabl
able show the numbery i
. s Tt the 18 regularly employed in the refins
::((} 0;;\}';((‘/129“(]1 3 but fﬂ‘]‘l;‘“l(lmgﬁ and similar works, 0\1t.\'ide):wontxl-n,cgorq are (‘m(filg f,‘yl
B eI own dabour requirements, which may a t o . Y f
100 workers dmly. ay amount {o about an average o

2 Weare indebted 1o Mr, 1. H. Pase . . .
{u Burma. - Pascoe for thee following account of petroleum
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operations as soon as possible.  The great Increase in outp‘ut for
1908 is a result of this competition. Such excessive exploitation
is,bound to be followed Dby premature exhaustion, and our next
quinquennial report will have to record a decline, unless Khodaung
and other extra-rescrve areas are attacked with sufficient energy to
compensate for the deficiency. 'The native}ndustry will soon be
a thing of the past, most of the grants !1avmg been sold or other-
wise disposed of to the various companies 1n theu field.

TasLE 86.— Production of the Buima Oilfields during the years 1904 to

1908.
" ommmy A 904, 1905, 1906, 7. 105, Average.
DisTRICT. | ) 3 .
Gallots. Gallons. Gallons, Gallons. Gallons, Gullons.,
Akyab . . 47,082 93,400 45,423 28,877 35,667 40,101
Kyaukphyu . . ‘89,827 ' 60,647 53,420 49,587 46,372 an,9i2

Yenangyaung' 73428960 . 85,648,749 89,549,252 96,857,019 123,795,650 93,856,622
Magwe,

Singu, Myingyan . 23,677,450 37,541,177 34,843,621 © 43,543,566 43,048,043 | 36,530,953

Yenang y « t, 18,660,485 1 18,759,818 © 13,172,136 | 8,407,825 6,472,545 13,094,562
Pakokku.

Thayetinyo . . .. .. 400 628 628 352(a)
' ' i | '

TOTAL-Galloos . | 115,903,804 . 142,063,846 137,654,261 | 148,888,002 173,402,790 | 143,582,541
' | |

Totul Metrtc Tons. ‘ 465,477 570,537 552,828 ; 397,944 696,396 1 570,636

(a4) 'Three years only,

The output of the Yenangyat field, which was never a very
rich one, is still declining in spite of the
fact that a new portion—the Sabe
area —has, chiefly on the recommendation of the Geological Survey
of India, been recently opened up. The oil from the Sabe field
proved at first to be what is known in America as °roily,” spout-
ing in the form of an emulsion with water. Clear oil has however
now been obtained, and some satisfactory wells met with. This
new field is not likely to be remarkable for productiveness or
longevity, but ‘will be found useful as soon as attention i3 with-
drawn from the Twingon area.

Although inferior to Yenangyaung, Singu is a promising field,
. and has up to the present been treated

more or less ap a reserve. It is now

Yenangyat.

Singu.
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The prosperous condition noticed In the previous review of
Burma, the ruby-mining industry as conducted by

‘ the Burma Ruby Mines, Ltd., in the
Mogolc arca, continued during the period under review until towards
the en.d ol 1907, when the demand for rubies suddenly fell away
and prices declined, owing to the world-wide, commercial depression
that then set in.  The slump continued during 1908, so that the
output of stones was curtailed considerably, the value of the pro-

duction, which was £95, 014 in 1907, falling to £47,921.  The effects

of the commercial depression have probably been accentuated by
the successful wanufacture’ on a commercial scale of artificial
s.tmms. The average annual value of the stones won during the
l}vu years  was L83,505, as compared  with £89,345, the average
figure for the period of the previous review (1898 to 1903). A small
proportion of the value of the output is due to sapphires and
spinels, the:amount of which is indicated by the following figures
for the company’s years ending 28th February 1907 and 1909 h~

1906-07. 1908-09.

o £ £
Rubw.% . . . . . . . 93,023 43,072
Sapphires . . . . . . 1,132 536
. Spinels . . . . . . 1,385 434

95,540 44,042
O_n.a,ccount of the slump the company was unable to declare a
d.1v1der_1d for the year ending 28th February 1909, for the second
time since 1898, when the company first entered trhc, dividend-paying
stage.  This depression is also reflected in the royalties derived by
the company from the issue of licenses to native miners, These
are shown helow :— .

YEAR. £
1804 . 17,441
1906
12,129
1906
17,013
190
7. 10,849
1908

8,051
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The Burma Ruby Mines, Ltd., was granted a new lease for
98 years with effect from the 30th April 1904, for the collection of
precious stones in the townships of Mogok, Kyatpyin and Katha
in the Ruby Mines District. The company is required by the
lease to pay an annual rent. of Rs. 2,00,000 (£13,333), plus 30
per cent. of the net profits made each year, this being a contin-

wance of the arrangement previously in force.
The following are the labour statistics

Labour. for the ruby mines under the Mines
Act :—

Average number
YiEAR, of persons

employed daily.
1904 . . . . . . . . . . 1,553
1905 . . . . . . . . . . 1,793
1806 . . . L . . . . . 2,367
1907 . . . . . . . . . . 2,188
1908 . . . . . . . . . i 1,140

The number of deaths during the period was 15, giving an
average death-rate of 1:66 per 1,000. In addition large numbers
of persons are engaged Iinworking on their own account under
licenses issued by the Burma Ruby Mines, Ltd. Thus in the year
ending February 28th, 1907, the company issued 3,866 licenses cover-
ing 13,639 men at Rs. 20 each.

Rubies are also known to occur at Naniazeik in the Myitkyina
district near the jadeite tract;! but the fees derived from licenses
to work in this area have been very small—varying from Rs. 50
in 1904 to Rs. 440 in 1906, and no output has been reported.
Licenses have also been granted for rubies in the Sagyin Hills,
Mandalay district, and in the Shwebo district, but no favqurable
results seem to have been obtained.

The sapphires of Kashmir seem to have been first discovered in
1881 or early in 1882, when a landslip
disclosed the sapphire-bearing rocks.
The actual locality is a valley near Soomjam in Padar, Zanskar, at

Kashmir.
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an elevation of about 13,500 feet ; here the gem has been found hoth
en sitw in a felspathic igneous rock in a clift 1,600 feet above the
valley, and in the débris in the valley itself. For some years the
foshmir Darbar derived a considerable revenue from the sapphire
n.unes,which. were then left unworked for some years on the supposi-
tion that they had become exhausted. But in 1906 the Kashmir
Mineral Company, Ltd., started work under license froui the
Darbar, and has obtained a considerable return of valuable stones.

One stone obtained in 1907 was sold for £2,000. The very small .

va‘luc of the 1908 output is due to the very inferior (uality of
th{s year’s production (° rock-sapphire’), Rs. 500 being the actual
price obtained in Jammu for the whole output, ()Wihg to the
'hlgh altitude of the sapphire locality, the ground is under snow and
mac:cessible for the greater part of the year, work being possible
during the months of July, August, and September only. Work
has again been abandoned. l

A Salt.

The average annual production of salt in India during the five
years 1904 to 1909 was |,167,785 statute
‘ tons (see table 88), exclusive of that
mar‘mfactured at Aden, which averaged 81,996 tons per annum
dur'mg the same period. During the last year of the quinquennial
Perlod there was an increased output, “as well as an increased
import of foreign salt, to meet the greater demand which followed
the last reduction of the salt tax. The salt manufactured in the
country and imported by sca amounted to 13 million tons in 1908.
The conswmption thus amounted in this year to about 131 Ibs. per
head of the population. l )

Production.

TaBLE 88.— Production of Salt in India (excluding Aden).

Vear Statuts Tons.| Motric Tons.
1904 . B e
1903 o 1105051 | 1,122,731
1906 1193410 | 1,212,504
1907 1,157,145 | 1,176,269
1908 1,002,783 | 1.720,427

1,279,937 1,300,416

Average . 1,167,785 | 1,186,469
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The salt produced in India is obtained from three prineipal
sources as before, but therc has been
a heavier output of sea-salt and a
corresponding depression of the share contributed by the other
sources. The proportions are as follows for 1904-08 :—

’ Seurces of Indlan salt.

(}) Sea-water, from which 64:5 per cent. of the total produc-
tion was obtained ;

(2) Sub-soil water and lakes in areas of internal drainage, giving
95-2 per cent. ; and

(3) Rock-salt beds, from which there was no increased pro-
duction and consequently a slghtly lower proportionate
contribution to the increased total, nemely, 10-3 per cent.

inclal producti Table 89 shows the provincial pro-
Provinclal production. uction for the five years 908 £ 1005,

PABLE 89.— Provincial Production of Salt during the years 1904 to 1908.

Provixce. 1004 1805 . 1906. 1907, 1908. Average.
S i\,,,_‘.ﬁ N R I — s
Statute | Statute Statute Statute } Statute Statut
‘Tons. % "Tons. Tons. Tons. | Tons. Tons.
|
Aden . 66,007 97,721 67,535 90,385 88,324 81,996
|
Bengal . 88 3 61 26 ! 48 45
Bombay. 430,409 125,000 390,535 385,441 } 454,991 417,293
Burma . 21.387 \‘ 23,132 29,847 30,022 ‘ 31,336 27,145
Giwalior ) ?

Stato . 374 | 84 249 189 | 437 267
Madras . 356,834 l‘ 388,646 412,717 353,271 ‘ 425,120 389.31;
Northern ;

India . . 282421 342,100 312,659 320,689 1 341,804 319,911
Sind . 13,540 | 14,265 1,777 13,145 \ 16,311 13,807
TOTAL, _/_,,___i [ S IO S S
Statute \

Tons . 1,171,000 | 1,291,137 1,225,280 \ 1,193,168 | 1,368,261 1,249,781
i - _______J A N
Totul, ‘ |
Metric i ‘
Tons . | 1,188,900 l 1,311,856 | 1,244,939 | 1,212,255 l 1,390,065 1 1,269,777
; ; |

]
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The returns for provincial production show a marked increase
in the amount of salt manufactured at Aden, from 54,428 tons, the
average for the.years 1898 to 1903, to 81,996 tons a year in the
quinquennial period 1904-1908. There was also an increase in Bom-
bay from an average of 357,507 tons to 417,293 tons per annum ;
in Burma from 21,664 to 27,145 tons; in Madras from 297,666 to
389,317 tons; in the North Indian lakes and mines from 290,535
to 319911 tons; and im Sind from 11,695 to 13,807 tons per
annum.  The small quantities manufactured in Gwalior, 267 tons,
and that separated in the manufacture of saltpetre in Bengal, 45
tons, are unimportant.  The average annual total of salt production
has thus risen from 1,038,000 tons for 1898-1903 to 1,249,781 tons
for 1904-08.

Bombay, as before, is the chief producer, most of the salt
being obtained from sea-water, supplemented by the use of sub-
soil brine on the border of the Rann of Cutch in an arca where
possibly the brines are directly derived from sca-water. In
the Madras Presidency, small quantities of salt are collected in the
Masulipatan area, but the rest is manufactured from sca-water.
In Upper Burma, salt is obtained from sub-soil brines in the dis-
tricts of Sagaing, Shwebo, Myingyan, Yamethin, Lower Chindwin,
Minbu, Meiktila, and the Hsipaw State. It is often difficult in
some of the districts in the ‘dry zone’ of Upper Burma to obtain
deep well water that is not noticeably saline.

A special account of the brine wells being  worked near Bawgyo
in the Hsipaw State has been published
by Mr. 7. D. LaTouche.!  The only well
now being worked iy 45 feet deep, and in December 1905 the crude
brine included 25-H8 per cent. of dissolved salts, which are com-
posed of about 60 per cent. of sodium chloride, 36 per cent. of
the sulphate, with small quantities of other salts. :

The most important of the arcas worked for sub-soil and lake-
brine is  the desert region of Raj-
putana, from which nearly 300,000 tons
f)f salt are manufactured every year, The whole country 1s
Impregnated with salt from the Coast of Cuteh and Sind
north and north-castwards to the’ borders of Delhi district and
Bhawalpur State. Tn many areas of internal drainage there are

Brine wells of Bawgyo.

Sub-soll and lake-brine.

L Ree. Grol. Surv. Ind. XXXV, p. 97, (1907),
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small temporary salt-lakes which are utihised, as at Sambhar and
Didwana ; while in other places sub-soil brine is raised, as at
Pa)chbadra. Most of the salt in this region appears to be brought
in as fine dust by the strong winds which blow from the south-
west and south-south-west during the hot weather.. Theee winds
blow across the salt-incrusted Rann of Cutch, and carry away the
finely-powdered salt in large quantities into the heart of Rajputana,
where it becomes fixed when the following mousoon brings rain
enough to wash the salt into the small lakes in areas of internal
drainage.' -

Yambhar, the largest of the Rajputana salt-lakes, covers  an
area of 60-70 square miles during the
monsoon, but dwindles, generally, to a
small central puddle by the following March or Aprl. It has been
shown by careful sampling at regular intervals that the mud form-
ing the bed of the lake contains on an average 5-21 per cent. of
sodium chloride down to a depth of at least 12 feet, and the:
amount stored in these higher lavers of salt cannot thus be less
than about 54 million tons. Since the lake was taken over by
Glovernment in 1870-71, about 4} million tons of salt have been
removed and sold away from Sambhar. During the past five years
the average annual production amounted to 166,518 tons, most of
which went to the United Provinces.

Table 90 shows the average annual distribution of Sambhar

salt for the five years - 1903-04

Distribution of Sambhar salt: —; 1907-08. From this table it will be
noticed that Sambhar has Deen able to increase its slender hold on
the Central Provinces and Behar in spite of the influx of
foreign salt. In the case of the ('entral Provinces, the average
annual amount supplied rose from 716 tonsin 1897-—1902 to 1,586
tons in the five financial vears ending with 1907-08, while for the
corresponding periods in Behar the rise was from 175 to the still
small quantity of 371 tons.

The average annual despatch of salt from Pachbadra during the
years 1903-04 to 1907-08 amounted to
only 20,558 tons, against 33,677 tons in
the years 1897-98 to 1902-03.  Of this amount, 8,287 tons, or 40 per

Sambhar Lake.

Distribution of Pachbadra salt.

1T, H. Holland and W. A. K. Christie, Rec. Geol. Sure. Ind.. XXX VI, pp. 154-186,

(1909).
o
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cent., remained in Rajputana; 6,244 tons, or 30 per cent., going to
Central India; 3,904 tons, or 19 per cent., going to the Central
Provinces, and 2,098 tons, or 10 per cent., being sent to the United
Provinees.  There were thus great changes in the  distribution of
Pachhadra salt, for during the previous: period reviewed the largest
fractina (45 per eent.) went to the United Provinces, and only about
27 per cent. remained In Rajputana, .

TanLr 90— Average annual distribution of Sambhar Sall.

ISY7-98 1o [902-033, 1903-04 to 1907-08.
Quantity. | Per cent. Quantity. | lercent.

Tons. Tons.
United Provinees . . . . 01,443 6sf TH4,7 1 689
Rajputani . . . . . 20,371 154 23,190 L1
Central Tndiae . . . , . AR 58 L6058 gl

Punjab and North-West Frontier Pro-
vinee . 4.500 68 10,302 62
Central Provinees . . . . 716 05 L5R6 I-0
Behar . L R . . 176 01 371 0
R I—

Average Total . 133,527 1000 166,518 100°0

There has been an increase in the average annual output of

Production of rock.salt. rock-salt from 109,540 tons in the })eri(?d
18981903 to 120,439 tons per annwm 10

19()4.—08; but, on account of the heavier output from other sources,
especlallx sea—watey', the rock-salt makes a smaller proportion of the
total, being only 103 instead of 112 per cent. of the total pro-

duction of India, excluding Aden.

91, f LD . The details arc shown in table
: ,1 m;n .Whl(:h 1t will be seen that the increase in production of
roci-salt 1s due to the mines on the Salt Range, which gave an
average annu - . . o . .

ge annual output of 100,839 tons in 1904— 08, agalnst 89,023
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tons in the preceding period.  The changes in Kohat and Mandi
S)tate are less than the annual variations.

A general account of the occurrences of rock-salt in the Punjab
and North-West Frontier Province will be found in the previous
Review (pp. &3, 84) and in the Sketch of the Mineral Resources
of India, 1908, pp. H6-58.

TaBLE 91.—Production of Rock-Salt during the  period 1904—1908
compared with the period 1898 —1903.

. i Pereentave
Nalt L}(ﬂ.l{it’ Vandii ’ of total
Yean, Range, '\\‘,”‘\‘11. gl"l‘1 [\ TOTAL. «alt pro-
Punjah. . v sl duaetion of
‘rontler, .
India.
Statute Statute Statute Statute
Tons, Tons. Tons. Tons.
i
1904 . . . . J07.403 16,664 4,507 128,574 116
1905 . . . . 04048 14,897 3571 112,516 94
1906 . . . . 107,104 13436 2609 124,239 to7
1007 . . . . 101,779 17.228 1083 123,092 lr-e
1908 . . . . 93.77 16.049 3,054 113,777 84
Average for 1904—1908 . 100,839 15,655 3,945 120,439 10:3
Per cent, of average total 837 13-0 33 1600 .
(1904—1908). e SN M S [ —

Average for1895—1903 . 89,023 15812 4,075 ! 11°2

Per cent. of average total for 812 : YHH'.") +3 : R
1898—1903. i
|

There was a larger increase of foreign salt during the past five
vears than during the previous period
reviewed, the principal increase being
during the last three years. The prin.
cipal feature of interest is the importation from Spain, which
reached the large quantity of 85,966 tons in the financial vear
1907-08 and to 103.479 tons in the calendar year 1908, The
demand from the United Kingdom has been falling at the same
time, the share of the average annual total dropping from 56 to
45 per cent., while for thie calendar year 1908 the salt imported
from the United Kingdom was under 35 per cent.-of the total (sce
table 92),

Imports and origin of foreign
salt.

a9
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Most of the salt imported is landed at Caleutta, the next larger
importer being the Provinee of Burma which, however. only takes
between about 50,006 and 60.000 tons a vear.

Tavue 92.-~Lmports of = Salt during 1903-04 1o 1907-08  compared
with the period 1897-98 lo 1902-03. '

1R47-98 to 1902.043, 1003-04 Lo 1D07-08,

IMPORTED FROM oo s
Ler ernl, J ey cent.

Quantity. of toll. Quantity. } _of totad.

|

|

Tons. 4 . Tons. [
United Kingdom . . . .| 243216 i seor | o2remer 45
Germany . . . . . . 56,928 | 131 57,824 [ 0
Aden . . . . . . 49.350 | 11t 69,903° | 144
Arabin . 7 42,887 E 99 60,338 i 124
Kgypt . .. . . . 28377 i 6 26,901 l 56
Npain | 35744 it
Persis. . . . 12,441 | 29 17758 | 04
Other countf'ic:l . . . . . Hidhd }\ i 3125 06

| o

ﬁﬁﬁﬁﬁﬁﬁ [RUNIENUSEN U T
Average Annual Total . | 433,754 | 100 484,940 " 1000
Saltpetre,

For the formation of saltpetre in a soil the necessary conditions
Condltions essentlal for the - (1) supplies of nitrogenous ()rgallic
formation of saltpefre. matter, (2) climatic conditions favourabie
to the growth and action of Wino-
gradsk){’s so-called mnitrose and nitro bacteria, converting urea and
ammonia  successively into nitrous and nitric  acids, (3) the
presence of potash, and (4) meteorological conditions suitable for
the e.ﬂ‘lorfascence of the potassium nitrate at the surface. An ideal
com})lnatlon of these necessary circumstances has made the Behar
sectlon of the Gangetic plain famous for ity production of saltpetre.
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In this part of Tndia we have a population of over 500 per
syuare mile, mainly agricultural in occupation, and thus accompanied
by a high proportion of domestic animals, supplying an abundance
of organic nitrogen. With a mean temperature of 78° F., con-
fined to 'an annual range of 68° and for a large part of the year
when the air has a humidity of over 80 per cent., with a diurnal
range not exceeding 8° above or below 84° F., the conditions are
unusually favourable for the growth of the so-called " nitrifying’
bacteria.

With a population largely using wood and cow-dung for fuel,
the soil around villages naturally would be well stocked with potash,
and finally, with a period of continuous surface desiceation following
a small rainfall, the sub-soil water, brought to the surface by capil-
lary action in the soil, leaves an effforescence of salts, in which,
not surprisingly, potassium nitrate is conspicuous. Under these
conditions Behar has for many years yielded some 20,000 tons of
saltpetre a year.

The system of manufacturc has been very frequently described

' in detail,! 4nd consists essentially in
‘ dissolving out the mixed salts contained
in soil around villages, and eflecting a first rough separation of
the two most prominent salts—sodium chloride and potassium
nitrate—by fractional crystallisation. The impure sodinm chloride
is consumed locally, whilst the saltpetre is sent to refineries for
further purification before export.

The returns for productioh are so manifestly imperfect, being
considerably Dbelow the amounts of
export, that the export figures must be
taken as the only index, though still an imperfect one, to the
extent of the wanufacture. The export figures for the past five
years are given in table 93, showing an average annual export of
358,969 cwts., valued at £265,135.

There is.no definite directional change indicated by these figures,
but a comparison with the returns for the
past twenty-five years shows that there
has been only a small reduction in the amount of exported saltpetre,

System of manufacture.

Production and export.

Variations in exports.

1 (. Watt. Dictionary of the Economic Products of India, Vol. VI, paurt IT, s
686, p. 433, and litetature quoted.  Also D. Hooper, dyricultural Ledger. 1905,

-No. 3, giving many analyses.
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in spite of  the constantly inercasing  production  in other parts
of the world of nitrates, hoth derived from natural deposits and
artificially manufactured ; and of  wholesale changes in the  sub-
stances used for nmanures and for the manufactwre of explosives.
For the six years [8T8—[883 the average quantity of saltpetre ex-
ported amounted to 405568 cwis. a year; for a similar period ten
years later. namely, 1888 to 1893, the avernge annual exports were
389,989 cwts 3 whilst for the pertod 1897-98 to 1902-03 the average
annual  oxports were 382353 owts., valued at £262592.  The
highest valwes, ranging from about £600,000 to nearly £900,000 a
year, occurred at the tinwe of the American Civil War from 1860
to 1864, Lut saltpetre was then an essential constituent of explo
sives and Tndia had almost @ monopoly of supplies.

Tasre 93.—Toladd Exports of Saltpetre by Sea and Land during the
years 1903-04 to 1907-08.

ST 17,956 276,247 1563
1907.08 364, 104

QUANTITY,
Y HAR. Value per
e
Value. cwle
Cvtr, Metvie tons,
¢ Shiltings.
1903-04 . . . . . B R (IR X e 271725 13°80
190405 . . . S SST Y 21592 1385
190500 . . . ) ) HRTINTE) 1093 256,884 15027
190607 . . .

Average 358080 [N.234 265155 1477

N
|
l
i

|

]
185,196 ]\ 279.221 1533

As in the period covered by the previous Review, the percentage
Distribution of exported salt. of the ‘r(.)tal exports 1'ak0.n by the
petre. three leading consumers, United States,

. United Kingdom, and Hongkong, has
remalned at about 80 per cent., but the United States has risen

frm_n thir'd to first place {from 240 to 298 per cent.), the
United Kingdom has. sunk to second place (from 307 to 250
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per cent.), and Hongkong to third place (from 25-7 to 221 per
cent.). The distribution figures are shown in table Y4.

TABLE 94.—Average Distribution of Saltpetre exported by Sea during

the years 1903-04 to 1907-08.

Average Ler cent, of
EExrorrun 1o ;nmll‘ul urerage
quantity. tolal,
{wis,

United States . . . . . . . . 117,784 328
United Kingdom . . . . . . . . S0.604 250
Hongkong . . . . . . R . 79435 22:1
Mauritius . R . . . . . . 22,756 -3
]'31';1 nee . . . . . R . . 21,716 61
Straits Setblements . . . . . . . 10,073 2:8
Ceylon . . . . . . R 10,0240 8
Other countries . . . . . . 7.524 21
Average Total for the years 1903-04 o 1907-08 . 358,9237) 1000

(aleutta is still, as it always has been, the chief port through
which  saltpetre Ieaves India, the
exports during the period under review
having amounted to 98-6 per cent. of
the total, as compared with 985 per cent. during the previous
veriod.  Of the small remaining amount exported, 1-1  per
cent. left vié Karachi. The average annual exports from the
different provinces have been as follows during the years 1903-04

to 1907-08 :—

Provincial shares  in
exports.

(wis,
Beneal . . . . . . . . . 333,002
Sind . . . . . . . . . 4005
Bombay . . . . . . . . 1606
Madras . . . . . . . . . 10

ToTsL . 358,923
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m ~: . . . .
The Caloutta supply is obtained mainly from Behar. as shown
mm table 95, which has Leen voinpited froni returns published each

L] . B . .
year by the Commissioner of Northern India Salt Revenue.

TasLe 95— Adveraye

duwual Twmports of Saltpetre into Calentta Jor
the years 1903-04 1o 1907-05.

Average ‘ Percont. of
OBYAINED FROM . annual | woerage
(quantity, ] lotal.
e e R
Cwis
Behar 212,870 a1
United Provinees . 10K, 170 D80

Punjahb 5670 111

Othier provinees 3,570 09

‘Average Total . 379,580 1000

Only very small quantitios of saltpetre for, chemical and medi-

Teans-frontier {mports. oinal purposes are mported inte Tndia

s from N _ Y sea, but a considerable quantity
comes trom Nepal.  During the past five years: the imports from

N(‘, al }la‘/h as ;h()“] 10 W, aver ag ’ -lt)() W ts- as ('nll
p 9 .4 4 1 b‘- A € b(‘d' =~ c b ¢ a
W”:ll { (/Wtﬁ. (lllllllb th(/ })]LVI()HS 81X ybdls-

Saltpetre smported from N epul.

190304 ) Clwis,
. . - - )

190405 ) : . b2

: . . . 9 QM

190506 ) . . : < 2872

. . . . .

1sa6-07 | ) ) ' . »L.Hi

1907 0% . ] . . . . . . 4,595

’ ’ ' . 4,753

. ————

' ) Lreraye A N )

But, although the saltpetre from N
'the whole of tle imports in three of th
mports averaged 6,077 ¢wts.

in 1905-06 of 17

pal constituted practically
¢ years, the total annual
as largely due to an import
m Afghanistan, and of 4,848

This w
23 cwts. by jand fro
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cwts. by sea from Hongkong, making the total for the vear 10,088
ewts. ; and in 1907-08 of 2,621 cwts. imported by land from

: Khelat, making the total for the vyear 7,401 cwts. The annual

values returned for the total imports give an average of £3,1785
or of 10-46 shillings per cwt. .

Tin.

Tin has a wider distribution than is generally recognised, and

its  minerals are often  overlooked
Unworked occureences. through the difficulty in distinguishing
them from other heavy minerals. Isolated (:rystals of' cassiter.itc
or tin-stone have been found in  pegmatites associated 'With
sadolinite in the Palanpur State,! whilst in  the Hazarlbag.l_]
f{istrict of Chota Nagpur instances have been rccor.ded. of the acci-
dental production of tin from river sands by the pat‘u‘fc iron smelters.
in addition to the known occurrences of ores in sifu. The latter
are two in number—Nurunga and Chappatand—and the ore

occurs in the unusual form of a cassiterite-granulite, which Is

very rich in tin.®  The Nurunga occurrence has been opened up
a little during the period under review, but has not proved to
be workable. S v .

The persistent attempts to work tin in Burma reported n the
’ previous Review have been continued
during the present quinquennium. In
Burma cassiterite is obtained by washing alluvial .gravels in the
Mergui and Tavoy districts of South Burma, and in the Bawlake
State, Karenni, Southern Shan States. But, although several
syndicates and companies have been for'med to develop and work
these deposits, the production has hitherto been on a much
smaller scale than might have been expected from .the favourz‘a,ble
reports that have been made as to thel‘r extent 'zu}d richness. ’ll}us
table 96 shows that the amount of tin-ore raised a_nnuglly during
the years under review in Mergui, 'l'ayoy, ancrl Karenni, avc}‘f}ged.
1,670 cwts. worth £10,992, compared letll 1,64e). cwts. '\?'orth £6,876
raised during the period 1898—1903 I Mergm and lavn); alone.
The average value set on the tin-ore durmg .thc two periods has
increased from £835 per ton during the period 188 to 1903 to

Worked deposits.

1. H. Holland, Ree. Geol. Surv. Ind.. XX XL p. L3 (1904),
2 L. L. Kermor, op. eit., XXXIIL, p. 233, (1906),
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o , o . . .

L0309 per ton during the period under review.  These production
figures are to be regarded as very approximate, whilst the values
ascribed to the output for the present guinquennium are much too
. m Sl . .

high.  The average value of tin during the five years 19010 to
Q08 aletnor N v ' N . . . oL . .
1903, t,fLI\lxlg the, mean of the quotations for Straits tin as given in
the Mining Jouwrnal Tor the first week in January, April, July, and
October of cach year, was £150, so that the average value of 70
per cent. concentrates —this is what the so-called tin-ore usually is—
would be £105 per ton.  Hence, in view of the average figure of
..Ll,)..d per ton lm. the tin-ore produced during the quinquennium,
it s probable cither that some block tin has been included In
the .hgm'c, or that the value of block tin has been by mistake
ascribed to a certain proportion of the ore.

m . . . .
FasLi 96 —-Lroduction of Tin-ore in Burma during  1904-1908.

. oAt
Yuag, Tavoy. Mergui. Karenni. - o
Quantity. | Value.
. Cwis, Cwis, Cwis, Cwts. £
1904 3 3
k3G 1336 24 1,414 S8
§ G0 3
’ - . . - A (YT 32 1,527 0,496
1906 05
; . . . . 25 L84S i 1.919 13,799
1907 .
i . . ) . R 1,506 63 1,584 I 1.882
1908 " -
30 1.876 Nil 1,906 11,015
Average 20 1.6y f a4 1670 10,992

L ]
yrl ‘ .
he mets § ¢ o ) . ) )
al 18 exported partly in the form of block tin and
Forelgn exports of block tin, pa,rtlly as  tin-ore, almost all of the
foreign  exports going to the Straits
two. during the years 1903.04 to 1907-08,
ewts. and 215 cwts :
o :Nts. and 215 cwts. per  annum respectively, a8
exports of —g)e 97, the average total annual value of the foreign
“ 5 of Burmese ti ; “Ea . "~ : '
iod of se tin being £3,053, compared with €3,144 for the
period of the previous review.

1

Settlements.  These
averaged, 323
shown
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TapLk 97.—Haports of Burmese Block T in and Tin-ore fJor the
years 1903-04 to 1907-08.

3

Broex Tix. ‘ TIN-ORE. ] TOTAL.
YEsg. [ \ : \
Quantity. | Value, . Quantity. | Value. Quagtity. Valuc.
‘ i { R S
—_ - | H ‘ L ) \ ‘
Cwis, o £ Powte L Cwis. £
“ I tlin ore)
‘ ‘ \ 1 ()
o0 .. axl | oeTs LowT [ s l 618 2577
1904-05 . . 450 2,535 7 \ 13 682 2,548
190306 ) 401 2346 | % s | 626 2451
1906-07 . . 239 l (819 | 6ok 1ozss3 L 962 1702
T8 . 243 ‘I OS] 1 243 \ Lot 607 2,088
{reruge . ’—A)",’:'— (— )J_’;L’ e 215 Ay ‘ G949 3055
B l t |

(¢) Assumed that 3 cwis. of tin-ore are equivalent to 2 cwts. of block tin,

The foreign exports of Burmese fin account for only about one-
third of the production ; the remainder is partly exported in the form
of block tin to other provincesof the Indian Empire, and partly
consumed  within the province. In some vears, however, tinned
iron sheets (“ tin plates’) have been entered in the trade returns as
block tin, and consequently -1t 1s not now possible to give any
accurate figures representing the distribution of the Burmese tin
amongst the other provinces of India. The differemce between the
average total in tables 96 and 97 may, however, be taken as a
rough measure of the consumption of Burttese tin In the Indian
Empire, the amounts being 967 cwts. of tin-ore (equivalent to 645
cwts. of block tin) worth £7,939 per annum during the period under
review.

. ) . . .

But the amount of Burmese tin consumed I the Indian Empire
is a small quantity compared to the
requirements of the country. Table 98
shows the amounts of foreign unwrought block tin which have
been consumed in  India during the period under review, and
in addition to these quantities, smaller quantities of tin-plates are
imported. By far the largest quantity of block tin imported into
India " comes from the Straits Settlements. Out of the average
total of 30,469 cwts., the gquantity comung fr<>1’n.thc Straits averaged
97,680 cwts. per annum. A curlous feature connected with the

Imports of block tin.
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imports s the fact that the quantitic
not imcreased since statistics of w
In that year the
cwts., of which

woof foreign tin imported have
eight were first recorded in 1875-76.
tin imported was reported to amount to 36,154
SEATY ewts. came from the Straits.

TABLE 5)8.~——(/'ml,.s'umj:l'/un of Foreign Block Tin in India.

[Mrors, Con-
Youak. N Re-exporis. sump-
(rantity, Value, ) tion.
C'wis, £ (wis. Cwis.
190204 . . . N BRI 260,540 3258 37,105
199105, . ) . . . C]OBBAST L g any 703 38,484
osos T o2 |50 g0 814 20,005
10a6.07 | : . . . . 19967 1 102,638 20 17,548
1907-08 30802 1 a0 7083 23,907
Arerage . 31,469 777}7;71‘17 27428

THe country m whieh the Burmese tin-ore jg found forms a helt—

comprising Karenni, Tyvoy. s Tgui—
Mode of occurence and ccono. prisng Karenni, Favoy, and Mergut
wic considerations, lnking  Yunnay. the
vinee of China, i
I8 saxd to support g large vopulation,!
deposits of the Straits Nettlements  (now 10 Federated Malay
$ - 0 et S 1y : : =
States) to the wouth, from whicl,, iy 1908, about 58 per cent.

N % g 4 o[ 1 1
of the world’s supply  of tin way obtained. In hoth Jurma and
Malaya by far the rger  proportion
alluvial deposits, bt

sonth-west  pro-
which  tin-mining
to the well-known  tin-ore

of the ore is won from
Huvi a beginning has bheey made in working lode
tin. n both countries. During the period under  review several
Syndlcatcs. and companies have been formed to work the Burmese
tin deposits on g large seale (mostly iy, Mergui) : but, judging from
the. fact .that the average  annugl output  of
qumquennium has not increased, o
the previpuy Review, it i evident
have yet become large producers.

tin - during the
compared with the period of
that none of these companies

13 Lecler . . . .
- v Sere, “xploration #0“]0“'1('“0 deg
luAnlxlm. , (n» R, 290mme Session, ,]A‘N’()I‘T) Fr..
: A"I““""y Bugineers, XX11 1901 03, 715 Also ;
C I Colling, i prodaeie T
) Hing, Production in qhe poo. w of Vi hinw.? Bl
No- 63, Lust. in, Sor, g, L L4 (1910), " Proviuce of Yumnan, China.’ sl

Provinees  chinoises voisines  du
L0, i, 916-926. Abs. Trahs. Insts
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age of the (Geologic:
Duaring 1907 and 1908 Mr. J. . AL Page of 1.h<, (ﬂ()lf)nl( L::
‘ 7 [ndia was engaged in investigating the tin deposits o
,‘ yey o ! ‘ ' e . N ’ - . s [P . ‘
\1‘“,“\ i and Tavoy districts.  The vesults of his investigations
the Mergu 3 e S
are summarised in the Annual Reports of the Department. .
< 3 S b ] ) . ( - - )
Tn the Mergui district, the principal ull ranges have a nor Lt
n - south trend and are composed mainly
Mergul district. ol granite, with fanking hills cut out
bl
i . sandstones, tz-
v of unfossihferous schists, :;la,toh_, m,n(l\stmu.\,”and qua'r
sl I‘ i to  the so-called  Mergui  series.  The granites
ites, belonging D : Carv rocks - o exnesed
, to r)o jntrusive into the sedimentary rocks:and are (x'}])‘(] S0C
appear g $ \ o and a !
o rics of hosses that do noet form a continuous outerop. 1(11{
a Series : fmuous outcrop.
- to be more than one generation of granitic rocks, anc
appears , > th ‘ ) o
llp' are traversed by quartz-perphyry = dykes. .I.sn]at(,d pa (]“
t}@) " bly Tertiary in age, are-found resting unconformably
of Stra,t&, ])roba) y v J = | . The Cﬂuntry
ighly mnclined Mergmi slates and quartzites. : )
oo wi . alluviad deposits, and is
is largely covered with laterite and recent alluvial deposits,
s. large ‘ depe e
o b y~' jungle-clad : roads are scarce and most of the trans
very heavily jungle-clad ;
yort is effected along the numerous crecks. S R
} The only tin-ore worked is cassiterite, which is widely dlbtll)ll'("(
: ! . . . . . . . N 3 . o )Q‘](‘g
throughout the district and is mnvariably found near .t}-w gran
' ) ; 15 1 y i ¥ conditions :—-
hills. The mineral 18 {found under the following ‘fou, cond .
(1) As a constituent of decomposed pegmatite vich " tourmaline
ami mauscovite, known locally as “*kra”; at numerous localities. bits of
' / , ' Y ) 4 s fen §
(2) In massive quarlz-seqregations e and on the outts zrle' lo
n;tic hills.  Some of these segregations are several feet in tn.c\-
lra - ' 1 ol * + » b
. s, and sometimes carry also wolfram, pyrite. and chalcopyrite,
nes ) _
as fO,I‘ example at North Hill near Maliwun. . ]
(3) In quartz veins and stringers in ground adjacent to decom
posIng. peymatate. . o . -
7 (4')} 7;I'z‘ll-side talus accumulations due to the disintegration of classes
(1). (2), and (3). extending to gravel deposits along the stream
. ~ b . ' i ‘/ .
)" s ’and in alluvial flats.  These form the deposits most gener
vaileys a ‘ : ‘ form
Iy worked by the Chinese and Riamese Jmmlgrant.s. ‘
’ )’T‘}’” t ;m'nvs are divided by Mr. Page into the following
The tin 8 are by :
groups :— | . e
) n ; 1 rerages 3 pounds per  cubic
(1) Mergur township ; the tin-stone averag ] ]

yard.

17, H. Holland, Ree. Geol. Swrr. Ind.. XXXVII, pp. .38-41 (1908) ; xxx\r”‘[.
pp. 53-37 (1909). :
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() Tenasserim lfownship - Thabalik, Tagu and Thendaw groups
of mines; i one of the Thabalik mines the pav dirt was 10 feot
thick and contained 15 pounds of tin-stone per cubie vard.

(3) Bokpyin township - Manoron, Yengan, Bokpyin, and Kara-
thurd groups 5 there are many more tin mines in this township than
in the whole of the rest of the district.

(h Victoria Point ; Maliwan and Banhuni groups ; it s in the
Maltwun area that the concession of the Burma Development. (fom-
pany is situated.

Most of the tin won in this district s obtained by  Chinese
and Siamese working on the alluyial deposits by ground-shuicing
methods. The tin concentrates obtained are in some cases smelted
Tocally and in others exported as ore to the Straits.

As the general result of his  work is, Mr. Page finds ! that
cassiterite s widely distributed in the district and exists in quanti-
ties that should be payable on cither side of the granitic axes of
the chief ranges. The bulk of the cassiterite was formed in the
numerous pegmatite intrusions into granites and other rocks, and the
deposits now being worked have heen de

rivedd from the disintegra-
tion of the pegmatites.

bt is possible that in some arcas systeni-
atic. prospecting would prove the exigtence of

for dredging. The tin industry in this distriet is
very backward condition.  The causes of this heing :-

(1) the lack of water dwring a considerable portion of the

year, so that native workings can be carried on in most
places for only three to five months,
lack of capital,

(2)

3 scarcity of fabour,
(

(5)

deposits  suitable
at present In a

9

Pl

4} difticulties of transport,
b) the dense jungle and overlying superficial deposits.
With adequate apital, however,
most of these difficultios can be
Of the syndicate
only one need he

and suflicient skill and foresight
overcome,

s and companics formed to work tin in Mergwt

mentioned, the Burma Developmemt Syndicate,

L Acreeing thus with hig predecessors, Dr. T, Oldbam (1855), Mr. Mark Fryer (1871)
and Mr. T. W, j. Hughes (1889).  See Hughes “Tin-mining in Mergui - Distriet.
Rer. Geol. Sy, Ind,, XXII, PP ISR-200 (1880,

. ! Also a sepurate report. by Hughes
published in Rangoon in three parts (1889-971),

A W P R ] ¢ H ]()(/ -()S. _40
\ ] I I()l AND & ]‘ FERMOR ¢ 41‘[[”(7]'( l ])] )l] wetion,
\ \ \ JLAN 1 ‘ fie 4 9 i

i i on 8th April 1903 with -a capital of
L:d;’ reglitoredoslicg{;?«l:d(l)il;ense was t;ken out on beha—lf (?f the
£O"(}0'0. S '1 A ?% Quow on the 13th March 1905 over the
S.\’nfhcate o 1\?: . ;(hié. was converted to 2 mining leass, on st
Malhwut PTOPGT ’ bctober 8th of the same Yyear .the Syndicate
Juy O }(m)n nbﬁc for £65,000, about half of which was takejn
al’})“Eﬂfd tzt giclale’s concession 1s J square n}ileS {1,955 acros_? mn
up.  The ¥ )){1 o KhOW Maung Hill (Centre Hill) 31.1(1 N()r'tp Hl‘]]._
ared, a,nd' b ta'nih«r stanniferous quartz segregations. The Syn-
ran’te pill mln- .14() r?u)res of alluvial ground and 1,000 acres on
di(?:‘stt(¥ .iﬂS.O hols d t‘o,plant rubber. With the tin-stone on thf)sc
e 1't . PT"R@Z a certain proportion of wolfram. Concentrating
COHCCSS!OES 'ﬁ‘(‘;;ml power plant are being erected, but no recent
g:?otttrl:;;oncaé to progress has been received. . o v
- district ! Mr. Page found the tin mining industry
T the ooy ditre to be practically at a standstill. In
several places tin lodes have been fOuI'ld,
f them carrying a considerable or even a _llarge' quantity
o 1(; The cassiterite has been found in granite, 1n quartz
ziir‘lvso a,lt'm{:}.le slate-granite junction, and '11(11 quarttzh strsllngfzrsofpe?ﬁ;
. g ranites, and 1n e sla he
;\Zatlgn% Z:;S:tosn(f;ent)ir thtl1 eve?ns carrying wolfraiu,las well ast tlél(;
o eins i nge from very small thickness up to
The an:lldti/si(:;vilrsgos?s gDcontaining tin-stone, wolfram and gqld
mCh*’f- d a‘t many places, specially in the Hindu Cl'laung and its
Z’rii)ut(;l;i[:as and aloné the eastern shore of the Heinza Basin.

The Golden Stream Syndicate with a capital of .£2i)f0f)(zj'ajgs
f d to work the alluvial gold and tin dePO.SltS'“" e Lavoy
orme A prospecting license over 350 square ‘mles m ths,dlsmm
Astic wined on. the 20th Septembor 1905, Gold and tin were
was Obtal:ﬁe Hindu Chaung and its tributaries, and In certam tri-
found‘ m f the Khamaung Thway, the morthern branch of the
butarles‘ Osserim river (particularly in the Hindu Chaur}g and the
great '],‘ena o, a tributary of the Hindu Chaung). ij‘”‘“‘ was
Shwe (,hallfloathe Hinds Chaung, a tributary of the Bean river, the
s foun(:)r:xllch of the great Tenasserim river. No recent infor-
ir(l);;ci}:)ftoncernillg this Syndicate is available.

Tavoy district.

1 Ree. Geol. Sure. Ind.. XXX VI, pp. 57-6, (1909),
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IV —-MINERALS OF GROUP I1.

Alum and Aluminium-ore.

The separation of sulphate of alumina from decomposed pyriteus
shales, and  the  preparation  of  the
double sulphate of alumina and potash,
by the introduction of nitre and wood-ashes, was formerly an im-
portant industry in a lew places, and, on a smaller scale, was
practised at numerous places in India.  But the importation of
cheap alum, principally from the United Kingdom, and its wide distri-
bution by the gradually extending svsiem of railways, have now
nearly killed the native industry.  Table 99 shows that during the
five years under review the consumption of foreign alum in india
has averaged 65,007 cwts. as compared  with an average annual
consumption of 66,086 cwts. during the preceding six years.

Alum.

s OO (Y errmmmfie I : : N
Tasue 99.--Consumption of Foreign Aoum in India.

| IMrogrs. ‘ T
Yuar. j Ye-oxports Consumption of
| . Xports. m.
f Quantity. | Value. forelga al¢
| Cwts, £ Cwts. Cwts.
1903-04 . . L6730 20,4949 2,066 65,864
‘ £ y
190405 . LU eo Ty | o1sase | 2aay 57,906
1905-06 . . 70,80 21, 1
3-06 . < 70,803 2204 2,073 68,730
906- | . 91 ¢
1906-07 . . L L 23 21294 | 2,463 69,881
1907.08 . . . L6705 19,920 ¢ 2152 65,153
| ,
Average . r7i0 | 20263 | g0 65,507
1 | »

The o1 Tt 13 | i
Mo 111.yt Pnrh()m of India for which returns are available is the
districe ¢ ' i ]
pan rict, Punjab, where, during the five years under review,
lere was an average annual production of 5,688 cwts. (284 tons)
valued at £2,047 (see table 100)

?
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The raw material is a pyritous shale found at Kalabagh, Kotki
and other localities in the Isakhel tahsil. The average sulphur-
content in the workable patches of these shales is, according to Mr.
N. D. Daru}! 95 per cent. After roasting, the shale is lixi-
viated and concentrated. A mixture of crude chlorides, nitrates,
and sulphates of sodium (chiefly) }a.n(l potassium is then added, the
alum crystallised out, and then fused in its water of crystallisation
and allowed to recrystallise. The product is mainly soda-alum, and
is used at Delli, Hissar, Sirsa and other centres of the tanning and
dyeing industries. The alkaline salts used are obtained by (’joncentrat—
ing and crystallising the product of lixiviation of the scrapings of the
soil of various localities in the Mianwal and Shahpur districts.

Pvritous shale, suited for the manufacture of alum, is also known
at Dandot Colliery in the Salt Range.

Alunite, a sulphate of aluminium, is found associated with sul-
phur in veins traversing Siwalik clays
in the Sanni sulphur mines in Khelat,
Baluchistan.”

Alunite.v

TasLE 100.-—Production of Alum in Miaweali District. Punjab, during
’ the years 1904 to 190S.

YEAR. Quantity. ‘ Value.

('wis, ‘ £

1904 . . . . . . . . . B XL U (2
W05 . . . ... ..osTmae 2088
1006 . . . . . . . . 11,022 ‘ 4.000
1907 . 5511 2500
1908 . L. . . - 2204 - 1.000

Adverage . 5,688 o 204;“ ‘

In the previous Review, page 99, attention is drawn to the dis-
covery that many of the lateritic
deposits of India are highly aluminous,
such aluminous varieties being identical with the substance known

Bauxite.

Ree. Geol. Swre. Ind., XXXVUT, p. 3, (1904).
(. H. Tipper, Ree. Grol. Surv, Iad.. XXXV, p. 214, (1909).

1
2

r
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as  bauxite.  Field work carried out, sinee 1903 by the officers of
the Geological Survey has revealed the existence of extensive deposits
of this mineral substance i various parts of India, and chemical
mvestigation in the  Geological  Swevey  Laboratory and at the
Tioperial Institute has shown that certain of the Indian bauxites
compare very favowrably with the  Trish,  French and  American
hanxites placed on the Fnglish market.

The richest areas vet discovered in India are the Baihir plateau
in the Balaghat district, and the neighbourhood of Katnt in the
Jubbulpore district, both in the Central Provinees.  But valuable
ores have also heen found v Kalahandi State and (hota Nagpar,
Bengal, in Bhopal State, Central India, o the Satara district,
Jombay, and in various parts ol the Madras  Presidency.  The
bauxites fo which the most atlention s been up to  the  present
devoted are those of Balaghat and  Jubbulpore. Fight analyses ol
specimens and samples of the Balaghat bauxifes have given results
ranging hetween the following lmits @ — )

Alwnina, Alb Oy . . . . . . H1°62 Lo D883

Ferrie oxide, Fea Oy . . . . . 290 to [0h8
Titanic oxide, TiOw . . . . . . 622 to 1376
Nilica, Si . i 005 to 265

\m.nlnnn(l water, o) . . . . . 2276 10 300572

Moisturo [TV O R
corresponding  to 712 to K08

) - per cent. of Al O, after caleina-
tion.

With these may he compared the following fwmo showing the
range of analysis  of some Trish, Freneh and American  bauxites of
commerce analysed at the lm]w.rml Institute : -

A‘l:(r;; S 2@
Fea03 . . . . . . 2 (0 21
Elgl - ’ . . . . 2t 6
™SI
i (.‘ ’ ’ ’ ’ . . . . 310 1%
llz') . . . . . R . ) 1940 28
Moisture B . .
: ’ . . . . Gio 16
r . X
Two Katnt hauxites gave the following analyses 1 —
Al No. 1. No. 2.
Al20y .
. . . . . i ) A8 GG
Ti0x . . . 37 70
802 T § R B
: : * M . . . LT
Ha0 . . 038 126

' . . . . 1938 2083
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From these Il“lll(\,l will he seen that the Balaghat and  Jubbul-

pore hauxites are of very high grade.  There scems also to be little

doubt that large quantities of the mineral are available, and the

question therefore arises as to the commercial feasibility of making

use of these deposits.  There are three ways in whieh the Indian

bauxites might be developed @ - :

(1) simple export of the raw or caleined material to Kurope or
America for use in the alumina factories.

{(2) Manufacture of pure alumina  locally by extraction with

alkali, and export of the pure oxide to Kuropean or
American aluminium works.

(3) Manufacture of the metal in India.

The first proposal is impracticable on account of the low prices
of raw bauxite at European ports (22s. to 23s. per ton is an
ordinary price), whilst the third would involve a heavy capital out-
lav under untried conditions, and an eclaborate prelinminary investi-
aation hefore power works could he erected. The seeond proposal
involves much smaller risks, and it has been found on invéstigation
that there are no technical difficulties in the way of manufacturing
aluminag from TIndian bauxites;' and in this connection it is of
interest to note that the price obtained for manufactured alumina in
England varies from £12 to £38 according to its purity, and, to
some extent, its pl}_ysical condition. Several concessions have been
taken out for working the bauxites of the Central Provinces and
elsewhere, but with two exceptions little progress has been made
in opening up the deposits.

In one case, the lateritic plateau of Yeruli, found by the Greolo-
gical Survey to contam high-grade bauxites, was tested by means
of a series of prospecting pits by Messvs. (. H. B. Forbes & Co.
of Bombay. The result of their work was to show that the ligh-
grade ores are t0o irregularly distributed to be worth working. The
other exception is the area near Katni, Jubbulpore district, the
principal locality being  Tikari.  The
occurrence of aluminous laterite in this
locality was first noted by Mr. F. R. Mallet in 18832  Early in
1005, after the Geological Survey had drawn attention to the iden-
tity of aluminous laterites with bauxite, Mr. P. C. Dutt of Jub-
bulpore  see qred an  exploring  license  over this area, aml htu

L fee. Geol. Sure. Ind.. XXXV, po 203 XXXVIL no220,
2 Ree. Geol. Burv. Ind., XV, p. 113,

The Katni bauxites.
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prospecting licenses were taken ont by Mr. Dutt and a syndicate
formed by him, called the Bombay Mining and Prospecting Syndicate,
with Messrs. (! Macdonald & Co., of Bombay, as Managing Ageuts.
The objects of this syndicate are varied, including the manufacture
of hydrated alumina, alum, and aluminium; of cement and lime;
and of pottery, firebricks, ete.: materials for all these purposes being
found within the bauxite concessions,  The bauxite deposits have
been prospected by means of a large number of pits and large quan-
tities of ore proved, it is said; 32 tons of bauxite are reported
as having been won in  this arca in 1908, Ten bulk samples
submitted for analyses to Messrs. Maret Delatire and Maris of Paris
~ yielded results ranging between the following limits 1 —

AlyOg . . . . . . . . 5510 to 6205
FeaOg . .. . . . . . . 220 to T80
TiOo . . . . . ) . 685 to 10°88
Si0g

v , 044 to 200
Loss on heating . . . . . . 1936 to 2913

Not determined 008 to 0037

A 16-ton wagon-load submitted to Dr. Roy of the Bengal
Chemical and Pharmaceutical Works, Calcutta, has been favourably
reported.on for the manufacture of alum and hydrated almmina, and
some pure alum manufactured. It ig proposéd to float a limited
company to carry out the projects of the syndicate. It is to be
hoped that the company, when formed, will confine itself to the

manufactu_re of alumina at first and not attempt to extract the
metal too early in its carcer.

On the subject of Indian bauxites

, the following references may
be consulted :— :

(1) T. H. Holland, Geol. Mag., Dec. IV, Vol. X, pp. 59—69, (1903).

(2) T. H. Holland, Rec. Geol. Surn. Ind., XXXII, pp. 95, 141—144, (1905).
(3) J. M. Maclaren, Geol. Mag., Dec. V, Vol. 111, pp. 536—547, (1906),

(4) T. H. Holland, Rec. Geol. Surv, Ind., XXXV, pp. 28—30, (1907).

(8) W. R, Dunstan, Rec. Geol, Surv, Ind., XXXVII, pp. 213—220, (1908),
(6) L. L. Fermor, Mem. Geol. Surv. Im‘l,, XXXVII, pp. 374—380, (1909).

Also, on gibhsite :—

() L L. Ferxor, Ree, Geol. Surv, Ind., XXXIV, pp. 167171, (1908).
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Amber.

> The production of amber during the five years 1904 to 1908
is shown in table 101. The average
annnal production was 104 cwts. valued
at £6:2 per cwt. compared with 51 cwts. valued at £7-1 per cwt:
during the six years 1898 to 1903. The three years 1904 to 1.90()
show a considerable increase over the production of the previous
period : the falling off again in 1907 and 1908 has been attrlb}lted
to the superior attraction for the Kachins of the rubber plantations.
The right to collect a 5 per cent. ad ’L‘(l.l()TCH'L royalty on anv:bcr m
the Myitkyina and Upper Chindwin districts 1s farmed out with the
jadeite royalties (see page 120).

Production.

TasLe 101.—Production of Awmber in the Myitkyina District, Upper
]

Burma.
YESR. Quantity. \ Volue.
Cwis. ’ £
1904 . . . . . . . . . 86 838
1905 ' L e 126 915
1906 . . . . . . . . 216 709
1907 e 44 385
1908 . . . . . . . . 49 364
Average . 104 648

The Burmese diggings for amber are situated .in thc‘Hukong
valley in the Nangotaimaw hills near
Lalaung village in about lat. 26" 1
and long. 96°.  The substance is found i_n 'clays of probable ‘Ml_ocgne
age, and fragments of am bgr have been similarly found in assoglatlon
with beds of this age in other parts of Burr'na., for example, af,
Mantha in the Shwebo district, and on the. 011_—ﬁeld of Yenangyat
in the Pakokku district. Most of the material is brought from the
Hukong valley m Upper Burma to Mandalay,_ where beads for
rosaries, nadaungs (ear-cylinders), and oth.er. trinkets for personal
ornament ate made from the transparent varietics.

Occurrence.
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The amber of Burma differs i chenical and physical characters
Chemical and physical pro. [rom previously  known varieties, and
perties. the name burmite has been consequentiy
suggested  for it as a specifie distinetion.!  The well-known amber
of Bastern Prussia contains from 24 to 6 per cente of suceinic acid,
and i consequently known to the mineralogist as suceinite, hut
the Burmese amber contains no succinic acid, though the products of
its dry distillation include formic acid and pyrogatlol.  Hs wltimate
chemical composition has heen determined (o be as follows -

Carbon . . . . . . . . . S5
Hydrogen N . . - . . . . . a0
Oxygen . . . . . . . X . 843
Sulphur . . . . . . . . . o2

1o

The specific gravity of burmite varies between 1030 and {095
1t is distinguished from many other amber-like resing by its superior
harduess and greater toughness, which render it fit for carvine and

- . o ‘ B
turning. 1t possesses a peculiar fluorescence, like that which distin.
guishes the Sicilian variety simetite.

Apart irom_thc oceurrence of a large percentage of diseoloured
and opaque  preces, many ol the large fragments  obtained are
dawmaged by cracks filled in with calcite ; but otherwise there appears

. . . . . ’ ’ « D
to be a large quantity ol material which wight be put on the
market with profit.

Antimony.

A mining fease to work  the well-known antimony-ores (stibnite
with oxides) near the Shigri alacier in Lahaul was oranted i 1904
) § oy N\ . \ . . A ’ o
to Colonel R. H. F. Rennick.  The stibnite fodes are sibuated
an elevation of 13500 feet, and are associated with encissose eranite
a . eet, se g .
Fo reach the Jocality 3t Is necessary (o cross the Hamta Pass
(14,500 feet), work is possible for two or three months only every
year, and tabour and supplies have 1o be hroueht from the ]l('gu'('%’“['
village, 3} warches away pite of e diffieulti
ol o,l Rz "{dll(fh‘«"’ away. In spite of these difliculties, however,
olone ennick succeeded 905 in shinm
0 tinick .su(,u,(,(lul in l.J(J? - shipping over 400 maunds
(15 tons) of stibnite to England. Since then he has quarried. a like
quantity and. thinks his deposits exteus feld.

. - x 8 deposts extensive enong deld 200 ¢
400 waunds of stibnite a \'(\‘11! 50 a8 to by "(n(m;_,.h to Vi Id .J()().to
o vear, s0.as {o bring in a fair profit. even with

LO. Helm, Ree, Geol. Suye. Ind.. XXV, 180, (lé;l-), and XX VL, p. 61, (1893)

XXNXIN.} Honraxn & Fersor : Mineral Production, 190408, 215
star regulus aslow as £34 a ton. (It is now, October 1909, £28 to £30.)
Th)e stibnite has yielded 6 dwts. of gold per ton. Galena and blende
are also found in the same locality, the former being argentiferous.

The existence of an antimony deposit of considerable size in the
Mong Hisu State, one of the Southern Shan States, s jndicated by
the return amongst the mineral statistics for Borma [or 1908 of an
output, under a mining lease held hy Mr. W, R. Ihllier of Lashio,
of 1,000 tons of antimony-ore, of which Il tons were sent to
London for assay and valuation. No information is  avatlable con-
cerning this occurrence.

In 1905, stibnite with cervantite was found in the Northern Shan
States,! whilst the lead slags at Shekran in Jhalawan, Baluchistan,
arc antimonial.?  The tetrahedrite found in the Sleemanabad copper

lodes ® is also highly antimonial.

Arsenic.

The chief indigenous source of arsenie is the orpiment mines of
(hitral, where the mincral is exploited
by the Mehtar of Chitral. - The output of
these, however, has latterly fallen off considerably, being under 10
tong in 1905-06.  The occurrence of orpiment near Munsiati in

Occurrence.

[ . L. . . .
Kumaon has long been known' small quantities of this mineral

and of realgar, the other sulphide, being sold in the bazaars of
Northern India; but it was not till 1906, when Messrs. (. deP.
Cotter and J. Coggin Brown found scattered fragments of both
minerals lying on the moraine material of the Shankalpa glacier,
that any precise locality was ascertained.  The ore wag not found
i witie, but had probably come from the hill-face immediately above.”
Large tanips of Jeucopyrite, an arsenide of iron, have been found
n thongnmﬁtcs of the mica-mining field near Gawan in Hazaribagh
district,t and  other arsenides  have been found  associated  with
pyritous lodes in various places, but no attempt has heen made to
recover arsenic  from  these occurrences.  The existence ol two
or three species of arsenates has  been noticed in the Kajlidongri
manganese mine, Jhabua State, Central India; and in the Ritapar

11, L. Wermor, free. (fol. Sare. Ind., XXXUL p- 234, {1906).

2 H. Tipper, bid., XXXV, po 51, (1907).

3 1. 1. Wermor, ibid., XXXHL p.o 62, (1906).

4+ A, W. Lawder, Ree. Geol. Sure. [nd., 11, p. 88 (1869).

5 1hid.. XXXV, e 1200 (1908). :
6 0. 1. Uolland, Mem. Geol. Supv. Ind., XXXIV, po 5t (1902).
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manganese  mine, Chhindwara district, Central Provinees ;! buv no
attempt has yet been made to use  them commercially. Nc\:cr-
theless, it is possible that it might pay to treat sclected pieces ol
arsenical ore from the latter locality.

Details with regard to the production and use of Indian arsenic
are not available, but there has been
a considerable trade in both Indian and
foreign arsenic, presumably in the form of white arsenic.

Table 102 shows the cextent of this trade for the period under
review, but does not include the trade in orpiment, which is shown
separately. By comparison with page 93 of the previous review
it will he seen that whilst the annual imports of foreign  arsenic
have remained fairly constant, there has been a considerable de-
crease 1n the small annual export of Iudian arsenic.

Exports and imports.

TasLe 102.—dverage Annual Bwports and Ineports of Arsenic Jor the yeurs
: 1903-04 to 1907-08.

— E Quantity. Value.
— I
' \ C'wis,
Exporls of Tndian Araenic—. \ .
To Straits Nettlenonts i \ 160
o Other Countries . . . . . R ‘i 15
TOTAL . " 184 £246
Lmports of Foreaqun Arsenic—
From United Kingdom . . . 208
. CGermany . . . . . . . . 631
o Belgtum . . . . . . . R pATH
,» China . . . . . . . . 1,082
5 Strails Settlements . L . . . 04
» Other Countries . . . . . . fo4
TOTAL . 2,370 £3,607
Re-exporl of Foreign Arsenie . . . . . . 61 £59

VL. L. Fermor, Mem. Gol. Sure. Ind., XXXV, pp. 218219, (1909),
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Orpinsent, the yellow  sulphide of arse'nic, s largely iI'I)P()I'th.
into Burma from Western China for
; use mainly as a pigment. During the
five vears 1903-04 to 1907-08, the average annual imports across this
frontier amounted. to 6,701 cwts., valued at £8,130, or 24 shillix}gs per
ewt. (see table 103), as com pared \Ylth 9,551 (:\th. valued ‘at.;ill,-/ﬂ(),
or 241 shillings per cwt., during the six years '1891—98 to 1902-03. .
The mingml is used as a pigment in the manufactgre of . Indian
ornamental lac-wares and. the Burmese lacquer-worlk, n yvhlch thel
favourite greens of the Pagan workers are produced by 11}1;xt\1rcs Ot,
indigo and orpiment, and the so.—(-allod gold-lacquer uf. Prome by
powdered orpiment and gum. It is used also for the designs on the

o Chinese orpiment.

Afridi wax-cloths.!

PasLe L03.—Lmports of Orpiient from Western China.

. , Value per
o YRar. Quantity. Value. Lc“,t‘l

. Cwts, £ Shillings.
1803-04 . . . . ~ . . 5,078 6,611 23"28'
190405 . . . . . . . 0,283 . 6.486 24:54
190506 . . . . . . 6.H63 1 &002 | 2002
1906-07 . . . . . . . 8,1)95 ' 9,935 2454
190708 . . . . . 718 | 9,816 2471
Averaye . 6,701 8,130 2426

Asbestos.

Attempts to develop asbestos in India have not yet n.xet with
much success. The deposits that have fzttractod.r most notice occur
in Merwara, Rajputana; in (Garhwal in the United l’rovnncc%; in
Bhandara in the Central Provinces;’ ‘fmd n Hassau}, Mysore State.
An output in 1906 of 412 cwts. from Hassan '1‘s recorded, and,
in 1908, of 18 tons of crude ashestos from the Tumkhera Khurd

deposit in Bhandara.

1 Q. Watt, Indian Art at Delhi, 1903, pp. 211, 221, 222, 231,
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small quantities of fibrous serpentine have heen found. in - the
Singhbhum district, Chota Nagpur, and. in South Mirzapur.

Barytes.

Barvtes, or heavvespar, has many applications in the arts, such
as giving weight to papers adulterating white lead, and as o flux
i wetallurgy (particulasly for ferro-manganese).  oseems to be
widely distributed throughout the Indian Empire, but, with one
exception, has not, as far ws we know, heen turned, to account.
At Sleemanabad in the Jubbulpore district, one of the copper lodes
is rich in barvtes! A wagon-load  (about 16 tons) of this was
despatehed to Calentta about the vear 1904 for use in the  works
of the Shalimar Paint, Colour and Varnish Company, Ltd.  The
quality was found, to be poor, and a nominal value assigned to it
of Rs. 7 per ton.

Other occurrences concerning which information has been obtained
during the quinguennium  are :— .

(1) Narravada, Nellore district, Madras: barytes
-~ mica schist, into which they pass in places.”

(2) Bawdwin Siver-lead. Mines, Northern Shan States: in con-
siderable quantity at one spot

() Khelat and Las

velns 1l

defa Rtates, Baluehistan @ fairly abundant
- the Belemnite shales 5 the most accessible locality is
Pabni Chauki, about two days” march from l\'arzu‘:hi.“
Barvtes has also heen found in the Middle Khirthar shales.

A\nul‘lu-r_\\"vllfI\'-nn\\'n locality 18 Mangayanr, Salen district, Madras,
\vh'm-u. certatn ghetsses are traversed by o plexus  of quartz-burytes
verns.” ’

Borax.

No undoubted occurrence of horax is known within British Tndian
tesritory, and, the material exported, which
vears has averaged

during the last five
annually 1,959 ewts. of a value of £6,568 (table
104), is practically all obtained from Tibet and Tadakh. beine
imported, ‘ 7 )

or 1 e Do . .
across the frontier mto the Punjab and United Provinces.

! Lo L Rermor, Ree. (0 of. Sure. Ind., NXXLIT,

2 HL L Jones, ibid., XXXV 23S, (1908), v
D LaTouche, and J. . Brown, ibid., XXXVIi 235

) al b L - > RO\ G\ § s - 230, {1009
G W Tipper, dhid,, XXXVILE p. 214, (l‘.)lm)\ b 255 {108
ST H. Holland, ihid, XXX, p. 236, (1897).

.62, (1906).
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The word fical by which it s known in the bazars is possibly
a corruption of the Tibetan name for borax. zx_nd is incommon
use on the Punjab frontier, where one mgets, n ic Hlmayl‘;?_\'an
passes, herds of goats and sheep coming down in the spring from ll])(.‘i.
cach carrving two small bags of horax orv salt to be bartered for

N .
Indinn and foreign stores.

® .
Tanne W0, —Brports of Borae by See from Ludia duing the years 19053-0-1
{o 1907-08.

i QUANTITY,

Y Ak ; Cuts, ‘ ) ;l/l(rh'i(: L‘ Valuc. ' “.tlll\‘\('yb.l)L l
[ b Tows. |
. | I

. ]‘ ” l £  Shillings.
Y S S 2 ‘\ 271 l 7011 2629
90405 .« . e Coaasr Lo T 2445
P905-06 . . . . . . INEIH 0 7 M (U} 25°88
190607 . . . . . . ' 5,613 1’ NG TRT 1278
0TS . e haT TR Rt 2751
Neerage Loy L 2 L6568 25045

i |

In addition to the borax sent by sca to foreign countrics, small
1 1 N  as 1 < hels <
quantities cross the frontier into Nepal, Kashmir, Khelat and
Afghanistan. During the five years, 1903-04 to 19507-08, t])tb(.tldllx
fronticr exports ol borax have zL\'umgcd 82 ewts. a year, with an
o ) . — . ) . Y TN 90 e
average fotal value of Rs. 1769 (C118) or Rs. 2016 (29s.) per ewt.
trhte - . ne .
ne verv seriously  declined wentv-five  years
The export trade has verv, seriously declined. Twenty v

avo the borax sent out of India amounted to over 16,000 cwts. a
o

vear, valued at £24,000. At that time the principal part of the

aterial exported went to the United l\'ing(l(-)m (?»l.lii.l ewts, in
[883-84). but with the discovery of large du;_umts of calcium  borate
0 America the demand for borax from India ¢ \usvt},-eun‘. now 111(\;
only large customers are the Stralts H‘.\st‘,t|('11)cllt_é‘:) and ‘( hufm ltho ]u.ttt?
h;ﬁing taken 4314 cwts,, and the former 472 cwts.. of the average
annual total of 4,959 cwts. exported. ‘
The amount of borax imported  into ln(.'.lu across the 11’()11“(‘1"
Las averaged (as shown in table 105) 19,916 cwts. of the value of
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£16,336, as compared with an average annual figiire of 21,955 cwts.
valued at £17.369 for the period  of the previous review ;  whilst
the amount  (presumably  refined horax) nmported by sea has

averaged (as shown in fable 106) 2,436 ewls., of the value of £1,572,

this being a very large increase over the average annual figure
IBT wi , -8 ( ; * ; ; '

—257 owts. worth €361 for the earlior period.  Adding  the

land and sea imports, it is scen that there has - been

a very slight
decrease in the .(:<)1131131.‘>»ti<)11 of borax in India from 17655 cwts.
per anmun during the period 189798 to 1902-03 to L7041 cwt

8.
per annum during the period 1903-04 to 1907-08,

TaABLE ]()5_—«'[);1‘7)1)/'1.\' of Bosar by Lernd duriuyg the Hears 1903-04 (o 1907-68.

Y BAR. Qnantity., Value, Valuo per
. . . | cwt.
Cwits. | £ Shillings.
1903.04 25,101 \ 19,887 1584
1904-05 .o . . 19,025 \l 14,927 1569
1905.06 5207 | 12,923 T 16:09
1906.07 o, . .. . 21,506 1 17,31;1 [ 16:17
1907-08 . ! 18,890 i 16,502 { 1747 7
Average g 1.‘),946”’ s emr
- |

TABLE LO6.—Lim ports of Borax by Sea during the years 1903-04 1o 1907-08.

Yeag, Quantity. Vel ue. Value per
] cwt.
Cwis, £ Shillings.
1903.04 R . ) 818 ' 542 1278
190405 Laon 907 1209
1905.06 1,700 1,019 11-99
Ln6-07 S B, T 1,852 1324
10708 5,332 3,542 1328
Aweruge . 2136 ) 1.572 o 13.907”/
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Of the amounts brought across the frontier, and shown in table
105 to have an annual average of 19,946 cwts., TI1 cwts., or 36
per ’cent., came from Ladakh, whilst 19,235 ewts., or 96:4 per cent.,
came from Chinese Tibet.

Of the amounts imported by sea, and shown in table 106 to
have an annual average of 2,436 cwts., 2,190 ewts., or 89-9 per cent.,
came from the United Kingdom, 209 cwts., or 86 per cent., came
from Germany, and the remainder from other countries.

The bora;( obtained in the Puga valley of Ladakh, Kashmir, Is
deposited from hot springs associated \Vl.t}} sulphur .(,l.cpom_ts, w}'u‘ch
probably represent the final phase pt declining voleanic action. The

material collected in Tibet is obtained trom salt lakes, which have

possibly obtained their borax in a 'simi]ar.wa,y.from hypogene sourees.
In other parts of the world, as in California, .Argentma, Bolivia,
and Chile, deposits of caleium borate, colemanite, are worked for
their boracic acid, besides the borax of salt lakes and marsh deposits.
In Ttaly borax is obtained from volcanic fumaroles.

Building Materials,

If the extent of the use of building materials could be expressed
by any recognised. standard, it would form one of the best guides
to the industrial development of a country. The attempt made to
obtain returns of building stones, road-metal, and clays used in
Tndia was abandoned when it was shown, in 1899, that the returns
could not possibly rank in value much above mere guesses.

In the absence of statisties, it is difficult to express shortly the
trade in a material so widespread as common building stone. There
are, however, a few features which are specially developed. in, if not
peculiar to, India. In the southern part of the Peninsula, va}rious
;joneous rocks—the charnockite series near Madras, and .the gneissose
goranites of North Arcot and Mysore—are ]argely used ; inthe centre,
slates and limestones from the Cuddapah series, an'd basalt from
the Deccan trap-flows are quarried. In Central India, the Central
and United Provinces, the great dehya_n system  provides in-
comparable sandstones and limestones, while in Bengal and the
Central Provinces the Gondwana sandstones are used on a-nd near
the coalfields. In the Narbada valley the so-callgd coralline lime-
stone of the Bagh series forms an excellent building stone with a
certain claim to inclusion in the ornamental class. Among the
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vounger racks the wwmmuditic Timestones in the north west and in
Assam are largely quarried. while the foraminiferal Porbandar stone

Kathiawar is extensively nsed in Bombay and Karachi.

The abundant development. of m»m-r(-}inn:w\' carbonate of e
inthe great alluvial plains, and the extensive development of
Jaterite on the Peninsula and in Burma are dependent, in their
maore pronounced Torms, on conditions peculiar to tropical elimates,
and  these two “substances, the so-called Janfar
about the most valuable nssets
the country.

and, faterite, are
i hulding waterial possessed. by

Fhe three greatt phvsical divigions of India, heing the

th _ result. of
three distinet. geological  histories,  show

general  contrasts i the
neaterials avatlable for simple as well as ornwmaental building pur-
poses.  Inthe great alluvial - plains, buildings of importance  are
usnally made of brick, hut the surrounding tracts furnish supply
of stone, which s steadily .

mereasing. with mmproved  facilities for
transport.  The monotonous

lime of briek and stucco huildings in
Caleutta 15 being velieved by the introduction of Vindhyan %‘:md
stones from Mirzapur and the calearcous Ireestones and  bull  traps
Imports, brought. from the western coast.  Dut

. ' the use of ltalian marbles, mainly for
floorings : > ;
orings and, in a smaller way, the introdiretion of polished granite
mlumns and blocks from Aberdeen and Peterhead
malt cause ; ‘
§ 1iy because  these n.)atmlals, which are no Dbetter than, and
possibly on  the whole inferior to, those of Tndian oriein, are
N . M N ’ o ’
|tll|(l,(‘(.~(l on .tho market at ch ap rates and a manner suitable to
he rdiate require 5 of 1 i
¢ immediate requirements of the builder and architoct.
During the pres 1 1
present  quinquenniumn, the valye of building and
}u\(rmwmw materials imported from foreign  countries into India
1as  had an o f
} an - average value  of  €315240, exclusive of  stone
and. mar )Io,vwhlch have averaged £26 574 annually during the same
. rn - « *
period.  The substances included in the
heading of Duilding materials and
comprise mphalt hricks and tiles

have ¢ ontmue(L

trade statistics under the
entered into the above total
ot ) ks and » cement, chalk and lime, clay and

are piping Fhe values of some of these are given in
the section on (LLV\ The quantity of coment imported annually,
during the five years 1903-00 to 1907-08, has averased 71,667 tons
valued  ag L£187, )()b and  the  annual imports hn[ ('l;:l‘”( and,

lime .
Ce ()(.];\‘1)1111" the same period have averaged, 1,722 tons valued
a
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It is naturally surprising to find that a country which owes its

) reputation for architectural monuments
'Ornamental building sfone- as much to the fact that it possesses
an unlimited supply of ornamental huilding stone as to the genius
of its people s dependent  on foreign  supplics  to  the extent
indicated by these import returns. It can hardly be an aceident
that each dynasty which has existed in India since the wonderful
Buddhist ‘mi’)‘os of Sanchi and  Bharlmt were erected  has been
marked by the erection of great monuments in stone, and  there
can  he little doubt that the abundance of suitable material has
heen an important . confributory  cause in the arowth  of India’s
reputation for architecture.

Besides the architectural remains left by thes Buddhists, there
are famous works in stone by the Hindus of the eighth to tenth cen-
turies, mcluding the great Dravidian  temples of Southern  India,
mostly built of granites and other crvstalline roe ks, and the H(hl\
ornamented buildings of Orissa and of Chanda. Iuilt of Gondwana
gandstones,  The Pathans and Moghals utilised both the Vindhyan
sandstones of Central India and the beds of marble in Rajputana
for building their magnificent mosques, palaces, and tombs in the
cities of Northern India. It is only hecessary to mention here
Akbar’s ity of Fatehpur Sikri, where the red and mottled sand-
stone of the Bhanrer series was used, and the famous Taj, built
mainly ol white Makrana machle, with colaborate inlaid work of
yellow marble and shelly llmostone from Jaisalmer, onyx marble
from the Salt Range, black calcareous- shales from the Vindhyans
of Chitor, malachite from Jaipur, carnelians and blood-stones from
the Decean trap, and red jasper from the Gwalior (Bijawar) series.

The delicate and intricate carvings, for which some varieties of
the Indian sandstone are so well suited, are admirably shown in an
< Tllustrated Catalogue of Ornamental (arvcd Stone in Gwalior’
pul)hthd bv the Department of Commerce and Industry, Gwalior,
in 1909, Amongst stones concerning which information has heen
recently acquired, the flagstone quarried at Sikosa in the Bilaspur
district, Central Provinces, is worth mentioning. It is a fine-
grained flaggy impure  limestone and is being extenstvely used for
r()()ﬁn(r and ﬂooum in the Government huildings at. Nagpur.

Although, in most cases, reliable statistics concerning the pro-
duction o‘f building stones in India are not obtainable, yet it
is propesed to give here such figures as are :wui]ablé, excluding
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those relating to marble and slate, which are treated in separate
sections.! ‘

(ineissose granites and gneisses are used as building stones and
for road-metal in many parts of
Peninsular India, particularly  in the
Madras Presidency, for which, however, no returns are available.
Figures of production and value for Burma and Coorg are given m

Granite and gnelss.

table 107.  The Burmese production of granite and gneiss increased
from 7,991 tons in 1904 to 27781 tons in 1907, and then suddenly
leaped up to 340,939 tons in 1908, This is due partly to the de-
velopment of the gneissose granite quarries in the Thaton distriet,
which began in the year 1907, and yielded 270585 tons of granite.
in 1908 5 and partly to an output of 51410 tons in the Mandalay
district.  The stone from Thaton was used extensively hy ‘the
Burma Railways Company and on the Town Lands Reclamation
Works in Rangoon.  An examination of the quarries by the (eolo-
gical Survey has shown that the granite exists in large quantities,
and production on a still more extended scale may be expected in
" the immediate future.

Tasie 107.—Production of Granite and (ineiss during the years 1904
fo 1908.

‘ !
1904, ‘ 1905, } 1906, 107, 10, AVERAGE.
|
' . l__ .
Pro- ' e T T
viNee, | i l : ‘ ‘
" Quan- Qnan- Quan- '
AL 7S Value AN by Quan- g, . Quan- . L1 Quan- |y g0
Lty [ lity. l e iy, \ e Ny, Vet ST Vam {ny. Hutues
i 1
S o ! | ‘ !
Tons, P Tons, ’ L Tons. | £ Tons, ¢ Tons. t £ Lrons, | £
N ' S . . o) mee . 04l i
Burna. . 7,991 \ S7309,946 1,340 122575 12615 27 781 2450 T30 030 19 2R R 6 | 5,208
1 e . a lg g Lom m 5 oasg o g poy ‘ i
Coorg . }.:0,17.; 14,034 ‘_37,488 \.),.1:,11 ‘J,ﬁ,h..ﬂ )4.7;"\ 13,462 | 2 492 16,260 507 120,286 4,055
o i i ! '
e ! P - i
T : . ‘ ) i \
otal . | 28,164 14.907 \ 37,134 “‘0,7()!) 1 16,213 l7.37.5 AL243 | 5,002 357,308 L2500 102,432 9,820
| : |

The available figures for the production of sandstonc in India

Sandstonc, are shown in table 108. They refer
practically entirely to two provinces.

1 Figur ot :
Mus Figures relating to vranite and gneiss,
_ Mysore for the years 1904 to 1901 gre giv
Mines, Mysore. They are not quoted on

! limestone kankar, laterite ete,, in
en i the renorts of the Chief Inspector of
account of their admitted innecuracy.
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Those shown for the United Provinces refer to the output of Upper
Vindhyan sandstone from the quarries at Chunar i the Mirzapur
district, which las averaged 96,247 tons a year, valued at £11,404,
In Burmge, sandstone is quarried in many districts, amongst which
may be mentioned Bassein, Henzada. Thatén, Minbu, Kyaukse,
Pakokku, Shwebo and Akyab. In Rajputana, sandstone is quarried
in Jaisalmer and near Bhadasar in Bikanir. ‘

The Cambrian sandstone of the Salt Range, known as ‘magnesian
sandstone’ is being largely quarried at Jutum and Bhaganwala for
canal works, but no statistics are available,

TasLe 108.—Production of Sandstone during fihe years 1904 to 1908,

1004, 1005, 1006, 1507, ) 1908, AVERAGE,
PrO- | —— e}
VINGH, ’ |
yuan- Qun- | Quan-
Quan- - Quan- . o Quan- -, Quals i CQuan- o, nan- ',
tty. Vetlue, ity Vatue, T Vitdne, tire Talue. Nity, | Vitlue Ly, Vulue.
) ]
Tons. £ Tons. ¥ Tons, £ Tons. g Tenx, -+ & Tous, @ £
RBurma . QOSTH LORIS] 06,0 8860 W22 TGN IRTRG G112 T.'n('_"_’f 3,42 xt,nﬁﬁl 7,46
. ! :
Rai- _ o
it | o oosdl .. - 2r0 s 21 ) kel s
‘
United . '
Provin- oy oo T4 1264 a0 245 “ 0644 72, 13806 947 ¢ 04
ees | o Tease Guss] 00RG0 12520 TOLTAL 12690 T0B51E 2,458 0 64 T2 T 06,247 1jJ‘«'
! ' |
- ) (PRSPPI e BUSSSS
i
| !
Total . | 163,212 15.055/196,798 i 21.590, 194,997 719,958 182,570 17 602, 175,313 18,1417 wz,sni 19,068
i : ‘

The subject of building ‘materials naturally includes limestone
used as a building stone, and the two
derived  products—lime and cement ;
thesc are obtained, obviously, from the most conveniently situated
deposits of limestories, such as those of the Upper Vindhyan series
worked near Sutna in the Rewah State by the Sutna Lime and
Stone (lo., Ltd.; those of the Lower Vindhyan series worked at
Katni in the Jubbulpore district by Messrs. C'ook and Sons and
others ; those worked in the Cuddapah series at Bisra and
Rourkela in Gangpur State by the Bisra Stone Lime Company; or
the various bands of crystalline limestones in Madras, Central India,
and Rzijputana, and the Nummulitic limestones of Assam. Such

Q

Limestone,
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figures as are avalable for the production of lTimestone during the Sagaing, Kyaukse, Thayetmyvo, Thatén, Mandalay, Myingyan and
period under review are given in table 109, The production 0-“1. the Meiktila ; in Mysore, the most important districts are Mysore, Has-
ysra Stone Lime Company in Gangpur has averaged '>;)0|] 1‘ san and Kolar, but the statistics from this province are very un-
. as oaverageda o)), ons . . 1 - "
valued at £1,307.  The production hf the 8 O - reliable. The small production reported from the Punjab comes from
Company in Rewal | of the Sutna Lame and Stone the Hoshiarpur district whilst the output reported from Rajputana
’ anv in Rewah mav be gauged fr ‘ I10¢ Strict, ] a
. . EALL rom the quantities despatehed . Sl & ‘
rom the works : el ‘ i comes chiefly from Sirohi State and also from Dhalayan and Alwar.
1!-( ];) the works during the five vears 1904 o 1908 The quantity efly A ’ ) ' har
§] WL v ad QVer: N . . . . v ’ - . . . .
. nms}oll\n lh(ll'b averaged annually 46.826 tons valued at €3,317; One of the most \\1d.espre}imd and }nlterestlngnsoTces of lime 13
he unslaked lime has average AR P the material generatly Know he
| o ‘1 ) : has averaged 18348 tons valued at L1031 Ly Kankar. ch 7g T v known by the
he glaked ¢ has average 419 tana " name of kankar. ‘Lhe
N ime has averaged 1412 tons valued at €610 0 and the o an anku e co'mmone'st mode
stone setts have averaged 198482 pieces valued at £1.323 \e i of occurrence is in the great alluvial deposits, 1n which the
. PICCEes ¢ g al RSN AS B . » 1
shown by these figures, much of the limestone is not « - e to calcareous substances have segregated from the rest of the materials
. o b L ST v S onverted ) . . . . . . .
hime it Is instead railed a dist: o . and have grown into irregular laumps like flints in chalk, including
lron ’W( rks, wl . l't '(“](([ l‘l istanee of 530 wiles (o the Barakar in the conc?etions a certaoin amounlt of the argillaceous ;ubstance;
( yeks, where it 1s used as a flux n tl g : / ’ 5 ’ ’
’ ' " : e blast furnaces p . . . .
The production s s which, when the kankar is burnt, 1s yresent in a proportion not far
tion show cthe Coutrs o CoTe a ~
prod m shown for the Central Provinees refers entirel) remov,ed from that necessary to ;)rodluce a hvdralulicplime

:;) I%m(;{}l, wl\?‘ere the limestone quarries come under the control of
he Indian Mines Act. The : . .
: The quantity raised has varied from 47,836

tons in 1906 to 99,885 ¢ i
< g ons in 19 oy PN . : . ’ . . . )
nium  beine 70.034 08, the average for the qumquen Tapie 109.-~Production of Limestone during the yetrs 1904 to 1908.
. sing 70,034 tons worth £4,494, The average daily labout ‘
€1 y 1% . > R
nploved is shown below separately for each vyear, the average ‘ — ‘
for the period beine 241 ' - L G 1904. ! 1903. 1906, [ 1907. 1008. AVERAGE.
bee 191 o eing 2411 persons.  The number of deaths has S B I [
en 12, giving an average death-rate of PROVINCE. ‘ ! ‘ ' | | !
2 AVEr: h-rate ()t o . o i | . | . o e
: ‘ 100 per 1.000. Quan et Y (patee. H imue.i Quane poy, . Y vae | G e,
! ! . i
; Persons. - T — e T T T T s |
oL . - . . . 1917 Tous. = £ | Toms. . £ | Tons. | £ \ Tons. £ Tons. = £ Tons, : £
ans A . . AN ! : ! : !
11.30.) . . . . . . . 2093 Baluchistan . TR . ll ] } g2l o4 66; g ur| 2
906 g . AL ‘ ‘ ‘ !
06 : . . . . . e Bengal (@)  3asse] 1145 33,500 L117] 23,185 1173 48,550 1618 44,480 1,483] 39,211 | 1307
1007 . . . 1,856 ! ! | “ | | | |
1908 ‘ ' ’ ) ’ . - . . 2,093 Burma . . 68.361' 11,854 42,007| 5,543, 47,289 4,288 28,152 3,995 66,076, 6,338 50,377 | 6,404
. . .. . . . 3,196 Central India (). 49,091) 3,511, 52,4551 3,718) 43,472 3221 12,037 2078 44,184) 3,127] 46,826 | 3317
A considerable proportion of the deaths was due to.an accident on Do. (0. 29819 2,107 30’6“1 2165, 29’9611‘\ 21T 3TAT4 2027 45,108 I 34’671.\\ 2450
h . . ' g ] eiaent | ! |
tll.le 10th of February 1908, in which a large mnass of earth and rock Conteal Provin- 40847 2,519, 02,170, 4,514‘ sns30] 2,380 00,432 3,937 99,885 8922 T0.034 | L1494
slipped down a bedding i T s ) ces. (@) ‘ | i j ‘ | |
A very small ing p]‘ane mto a quarry and killed seven men. Eastern Bengal 124,222 9,893, 90,982( 7,281 76,614 5572 82,440, 6,789 99735 6,672 94,801 | 7,232
TV & T : . . S, ; i i ‘ | 5
Fact i proportion of the limestone, shown as quarried in and Assam. (8) l | ‘ ‘ : ‘ ! !
astern Bengal and Assam, comes from the Lakhimpur district and . Punjab (ffoshiar- 1,000 67 1,000, 67, 1,000!' g7 120 111 1,00 129 1,120 88
. . . g < T ! pur). J ! ) ’
Manipur, practically the whole of the out - i - | ‘ ! ‘ ; . 50 | o
. z utput being f-omi the Khasi Rajputana . 18,015 2730 0,708 8,166 9,437] 2,470 10,642 65 8,040 576 17,550 | 2,932
| ! ! ' . !
S S S R

and Jaintia Hi Tor ..
tia Hills, where the nummulitic limestone is being worked

by the Syl e - - .
Sylhet  Lin , - 53490 32,501 200,190 2r,08  BIST 22501 AIDA93 50485} 35T0T 28,206
. e Corpany, Ltd. The ontput from this | ; w !

TOTAL . 375.597‘1 33,878

province has varied {- - .
f o 76,614 4 :
1904 the aver . e ons in 1906 to 124,222 tons 10 (@) Output of Lisra Stone Lime Company iu Ganzpur State, calued at As. 8 per ton at the quarries,
. age quantlt‘y belllg 91,800 tons wort} £7 9239 () Limestone despatched by the Sutna Stone and Lime Company from Rewah.
A s regawds the Ot}‘PT. a ' 1 : 1 slir) Lo (¢} Limestone converted to fime botmi«- (];\l‘lm:;h by;htc Sutna Stone and Lime Company.
. e reas repo™ : : * ¢4 Output of the Katni guarrics umcet e Mines Act. ot A
ro-ted as producing limestone, that (a’ Derived almost &mm{v ot the Kliaxi and Jaintia Hills with very small quantities from Takhimpur and Manlpt.
& Atterwards converted into an annual average of 19,760 tons of slaked and unslaked lime, valued at £10,954,

in luchi
Baluchistan comes from the Tas Bela State; the limestone of

Burma come _
vmes from many districts, the most important of which are Q2
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The curious superficial rock known as laterite is widely dis-
Laterite. tributed over the whole of the Penin-

_ sula of India and in Burma. 1t is

very widely wused as road-moetal and as a bullding stone for
culverts and buildings ; but, in most cases, no statisti;s I:m\‘ collected
In table 110 are ngn tho statistics for Burma and Coorg. /'l‘im.
annual Burmese output during the period averages 9237.453 t'lmq/
worth £25.997, giving an average value of 9s. 5(1 (Re ’1-10)’ H“r
ton.  The output comes from some twenty districts, b;;t by }far
the most important are Hanthawaddy, the average annual output. from
;vhxch lsrlover 91,000 tons; Prome (output in 1908 nearly 59,000
tzz:;; anhdati)/[r;i,ktg: Ruby Mines (output in 1905 nearly 100,000

TasLe 110.—Production of Laterite in Burma and Coorg during the
years 1904 to 1908.

L.wl,?()%' VVVVVV 1905, 1906, ‘ 907, 1908.
Pro. | f T l T e -
VINCE. | Quan- :
: Value. Qu:m Qmm , ,
tity. i Value. ity. ‘Ialue Qm“ Iuluc Qtlllt';;l Value.
S R I ‘ME |
e f——— [
/ | ‘
Tons. | £ | Tops, £ . Tons, j '

| Tons. ' Tons £

Burms. | 194, 8"2 20,781 261,689’ 29.68¢
‘ 389 29, 683 242,164 215, )90‘ 240,7 7‘ 27,152 247,814 25,573

Coor, ( : , o f 1
¢ ‘ 77] ALOL662 20T 1285 g g 68 2
I ! =
| .

\

TOTAL ‘ ) N !
195593 20, s:p] 263, A1, 20,965 U39 26,675 240806 27,220 241,839 25,775
; ! O SRR

The mineral
1 returns ¢
F Burma regularly give details of the pro-

Gravel, duction of gravel in various distriets
the total figures aro— |
. L
]1?)(‘;‘2 . . . . ?'9,6]‘0 tons valued ot 2,620
C L s0ae2 .. 2TH
1906 L L beaes 3,624
W7 . L 49573 . 2,239
1908 . . .. 02444 S

Average -’1'9,6‘4.'); ; I;l
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The wost important districts are Lower Chindwin, Tavoy, Henzada,
Minbu and Meiktila. The material is used for the repair of roads.

Clays.

The important parf played by clay in the industrial develop-
ment of a country is not generally
pr;g'lf&m““ of clay as & mineral recognised, but can easily be illustrated
by reference to the mineral statistics of
two such industrially advanced countries as the United King-
dom and the United States, for which see table 2 on page 12.
From this it is seen that in 1907 clay ranked fourth in value
amongst the mineral products of each country. The output for
the United Kingdom in that year was 14,827,895 statute tons
valued at £1,850,387. The figures for the United States relate not
to the raw material, but to the products manufactured therefrom,
and the magnitude of the total value—£32,637,037—can be grasped
when it is pointed out that this is between four and frve tines the
value of the total Indian mineral output for the same year of all
. minerals for which statistics are available. .

No statistics approaching any degree of completeness are ob-

. tainable to show the extent of the

Production in lndie. undoubtedly great industrial value of the

clays in India. They include the common clays used all over
the country for the manufacfure of bricks, tiles and the cheaper
forms of pottery; finer varieties used for glazed pottery, which
in places hag obtained a reputation for artistic merit; fire-clays
raised in considerable quantities on some of the Gondwana coal-
fields : and fuller’s earth, which is mined in the Central Provinces

and in Rajputana.

Such - statistics as are available will be given here. For Burma
fairly complete returns are available, stated separat.dy for each dis-
trict, the most important districts being Myingyan and Hantha-
waddy. The output for the five yvears under review is summarised
in table 111, from which 1t will be seen that the average annual
output has heen 1,275, 668 tons valued at Rs. 10,42 959 or £69,530,



DR ) PR IR )
230 Records of the Geological Survey of India [Vor

§ l in" an average v C 13 S r t I l C S
b’ Vv 8 ¢ average v Llll } ( 15 !
l l " - < )f l ) oannas o I)(‘,n(?(‘ ])(’,l' 0n. T e8¢ (']‘LY
common )[1()1( ‘(Hl(l po ;“‘]"»' (‘I}] Yy o
are | tter’s VS,

T ) -—Lr .
ABLE  111.—Production of Clay in Burma for the years 1904

o 1908.
- | |
B * ' Quantity. | Value.
; .
. \ Tons. S
o \ 432,708 22,351
. . . . . . . 1,075,098 73,862
. “ 2,936,992 110,469
. - - - . . ‘
o . . . ' 827,439 50,394
1,106,105 90,577
|
. ‘ T
o |
dverag | 1275668 | 69,530

For ¢ Central Provi
the Central Provinces the following
of the production of fuller’s earth at K“ ni
i broden : § e a atni
et, where it is found in the Lower Vindhvy
> an

statistics are avatlable
m the Jubbulpore dis-
SCTies @

Quantity.  Value.

1904 Tons. £
1905 ) - 08 4n
1906 . 170 57
1907 1Nz 37
1908 ) 12 27

’ ST S 28

A for
m of fuller’s ear
s earth known as :
the States of T (.uth I\.n()\\l'l o
raised in 1901 canir and Jaisalmer in Raiputan: " \’
m L% was Teturned, as 534 tons Jputana. - The - amonnt

Pottery ols
ttery clays are worked

which may be ment; v
J wtioned .
of the Gondwanas), ned Jubb

In various ar ..
l )0‘ lof““ parts of India, amongst
re (fr .
! (10_111 the Jubbulpore division
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In addition to the common clays used by the native potter in
making common carthenware articles by means of the potter’s
wheel, there are in India many clays of finer quality used in large
pottery works, such as those of Jubbulpore and Raniganj, where,’
however, the chief productions are drain-pipes, roofing and Hooring

There can be little doubt that India vpossesses

tiles, fire-bricks, etc.
also all the materials necessary for the manufacture of porcelain of

the highest quality, such materials being found in the Jubbulpore
district and the Rajmahal Hills. A

The China-clay and fire-clay deposits of the Rajmahal  Hills
have recently been investigated by Mr. Murray Stuart,! who reports
most favourably on their suitability for manufacturing porcelain
and fire-bricks of the highest quality.

The Calcutta Pottery Works has been using kaolin from Mangal
Hat in the latter area and has succeeded in producing cups, saucers,
jugs, and ornaments of common white porcelain. An attempt is
now being made by the Bombay Minirg and Prospecting Syndicate
( 212), so we are told, to organise the manufacture of -

(see page
porcelain at Katni. Tests made on a small scale have shown the

suitability of the local ma:arials for this purpost
During the period under review, a series of 95 samples of Indian
Testing of Indian ciays. (rla):s was subjected to a »CI"lﬁ.(‘al exami-
. . nation at the lwperial Institute, and
a report on them has been submitted by Professor W. R. Dunstan.
The clays were carefully inspected. and a number of samples typical
of the wvarious groups were selected and. submitted to complete
chemical analysis. The remainder were subjected to working and
firing trials with a view to the observation of ther plasticity, re-
fractoriness. and. the nature of the product obtained. on firing, which
are the properties on which the commercial and manufacturing value

of clays depend.

The series of clays
(2) terra-cotta clays. the latter group com
number of the samples.

The kuolins examined are usually of inferior quality. and not in
o sufficiently good mechanical condition to be quitable for the manu-
facture of thin wares quch as those produced by slip” casting,
though it is probable that by careful levigation some of them could

he rendered. suitable for working by this process.

s
Inde XXNVIL ph. 133-148, (1909).

are divided Into two groups. (1) kaolins and
prising by far the larger

1 Rec. Geol. Sure.
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The terra-colta clays are suitable for the manufacture of stone-
ware, ornaméntal vases and tiles, and bricks of. good quality.  The
following analyses are given

Lo 2 3 { 5 6
|
-~ ‘ ——
Potash . . . L 061 021 Nl 024 -2 007
Soda, . . . . 041 025 4\'[(‘ 0-72 (1Y} 026
Lime | . . . . [ TR T B R 0245 N IS TH 030
Magnesia . . S 054 163 048 BN Nl
Manganous oxide . A B . AV
Ferrous oxide . N N i a-45 098 , A 402 - 248
]“4:!'1‘}(' uxide . . SRR LT B 116 5 vl | ( 3470 sl
Alumina . s gy C2006 13t0s 20098 2122
Titanic oxide . . o 051 oue3s . 0 6] trace
Sifia . L0 e G 6993 80T13 56020 6143
Carbon dioxide . ; 202 .. 002 .. 205 0-72
Water . ‘ 12-40 70 169 E7n 8- 86 | 042
[
oan-63 !m'?'f 99770 9989 949-80 R UINY
Nores.—No, 1. Prepared white kaolin ; fr(nn N.

Arcot, Madras.,

No. 2. Soft piale groy kaolin ; from Huslumge\,b;bd, Central Provinees,

No. 3. Soft white kaolin with some pinkish material ; from Bangalore, Mysore.

No. 4, White impure kaolin, subjected to |
Nhillmlg, Khasi and Jaintia Hills.

No. 5. Presee ey ol (1" i )
No. b, Prepured grey clay from Bagirghat. Bengal s a good example of a
terr-cotta clay, )

evigation before analysis 3 from

No. 6. ‘l):bll\ brown cluy with red atnd yellow ochre in lrge specks 5 from
Hzmuhnw..‘dtly, Burmsy,

Of the c'lays represented by the above analyses, No. 1 is reported
to be ::x,ultable for the manufacture of good quality earthenware or
porce.lal.n; _No. 2 for the same purpose after careful preparation ;
N(?. 3 s highly refractory and suited for the manufacture of fire-
brick or carthenware ;  No.
to reduce shrinkage when

. mixed with kaolin; Nos. 5 and 6 are
suited for the

manufacture of terra-cotta Wire,
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‘The imports of materials coming under this ﬂ@tion,—nanmly,
carthenware and porcelain, carthenware
piping, bricks and tiles, and clay,—are
shown in table 112, from which it will l.)e seen tha;t,.tllere. ll.asrl:cc:)n
an increase, during the period under review, from £235,008 in Pl.?g,(;_
04 to £365,917 in 1907-08, with an average annual value of 5;...)1,(?]‘
As the average value of the exports and l‘e—exports..of ?la‘y alnd c:}i
products during the period has amounted only to i-?(),()()b, the tota
Indian consumption of such pro(.lucts exceeds the mterna% ]pr()dl,wt;
tion by £267,000, indicating (,-m.mdomblvl scope for the developmen
in trhclcountry of industrics making use of clay.

Imports,

Tasue L2 —Value of Lnports 7olo India of Clay and Clay Products
during the years 1903-04 to 1507-08,

f | ! i

'
| Earthen, ! Earthen- ~ Bricks ‘ - TOTAL
YEAR ware and ware and Clay. : annual
o p;)rf‘o- pi])ing. tilex. . impolts.

adn, |

R P T

? L A L L P4
! 0

190304 COIBG66Y 7627 EYNET! 6,271 235,008

4 would be suitable for fire-hricks or

i
{ s
|
| E C
! ; . i
5434 L 8,858 39,390 4,834 248,736
10405 . .. : 195,458 | 8,858 ! 39,59 } s
' 224052 | 13 50,238 6,419 | 295,163
wos-06 . . . 224,052 ]\ 14,454 ’ 5 | , :
1996-07 . . 259,988 { 3,809 J 0971 6437 i 343,205
L ' 5985 917
281476 ¢ 6,402 ' 71,964 3,985 365,
9708 . . . . _ |
190708 ! ’
’ 1 .
Lrerage 29598 ¢ N.648 ; 53,441 5959 297,606
Cobalt.

(obaltite, a sulph-arsenide of cobalt, and danalt‘c, a C()ba:mieroui
arsenopyrite, have been found as minute crystals m.the bAdtLb 0
e ; i il aud other places in Rajputana.
the Aravalll series at Khetri! aud other j | ‘
These ores have been used for the manufacture of various sulphates.

&) § %

The minerals were formerly separated for the production of sehta,
\-vhich is used by the Indian jewellers for producing a cobalt-blue

1 Ree. Geol. Surr. Ind., XIV, pp. 190-186, (1887).
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enamel.  The sulplide of cobalt, linnwite {Co,S,), has been re-
cently identified in the Geological Survey Laboratory amongst some
ores of copper sent from Sikkini by Colonel Newcomen. Some
years agospecnnens of a matte containing 11 per cent. to 14 per cont.
of cobalt, the rest being iron and sulphur, were received in the
treological Survey Oflice, but no details as to the mode of occurrence
have ever heen received.! Swall quantitics of cobalt and unickel are
frequently detected in the Indian manganese-ores.  The best sample
18 the cobaltiferous wad of Olatura in the Kalahandi State, a
specimen of which yielded 0-82 per cent. of cobalt oxide ((00).

Copper.

Copper was formerly smelted in considerable quantities in South-
ern India, in Rajputana, and at various places along the outer
Himalayas in which a persistent helt of killas-like rock is known
to be copper-bearing in numerous places, as i Kulu, .Garhwal.
Nepal, Sikkim and Bhutan. fn Chota Nagpur several attempts have
been made to work lodes reputed to be rich in the metal, but in
all such attempts the ore has been smelted for the metal alone, and
no effort has been made hitherto to utilise the accompanying  sulphur
as a bye-product. At Baraganda in the (iridih sub-division of
Hazaribagh, a low-grade ore-body of about 14 feet in thickness has
?)een prospected by shafts to a depth of 330 fect. and an unsuccess-
ful attempt was made some years ago to work the ore.

In the Singhbhum district of Bengal a copper-hearing belt marked

Singhbhum. (.»ut hyl old  copper workings persists
‘ for a distance of some 80 miles, streteh-
g from Duarparan on the Bamini River iy the Kera lstate, tn an
asterly direction through the Kharsawan and Saratkala States into
l)h:»l.bhum. where the strike of the belt curves round to south-ecast,
running t!n‘ough the Rajdoba and Matigara properties of the Raj-
doha Mining Company. Ltd.. to Bhairagora at the extreme south-
east end.

The copper-ores oceur as rather indefinjte lodes interbedded with
.thv Dharwar phyllites and schists ; sometimes the ore is collected
mto fair‘l.\' well defined, hands. but very frequently it oceurs in the
fOI'l'Il of grams  disseminated through a (;(msi(lc;alﬂo thickness of
schists SQ sparsely as to be unworkable ; whereas, if the same amount

VRS Jones, Ree. Geol. Sure Ind., XX11, p. 172, (JB8Y).
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of copper minerals had been concentrated into smaller thicknes§ of
schists, workable deposits of ore would have been formed. When
concentrated into definite lodes, as at Matigara, the ore may be of
fairly high grade, and well worth Work.lng if it can be proved to
exist in sufficient quantity to render it worth while to erect the
plant necessary to handle large quantities of ore.

These copper-ores have been the subject of exploitation on
European lines by various companies during the past fifty years,
always with disastrous results, in some cases due to t}}e poor cllgrac-
ter of the deposit attacked, and in othersto the unwise expenditure
of a limited capital on expensive plant before the deposit had begn
proved. Such results caused business and mining men to a.vmd
the Singhbhum copper and consequently, in ’Fhe absence of 1)1-1Yate
* enterprise, the Geological Survey of Tndia, during the years 1906 to
1908, carried out a series of diamond-drlling operations on the Delt.
This directed attention to the problem, and the (ape Copper
Company, having secured an option from the Rajdoha Mining Com-
pany, has been carrying on development work in the Gladstone
Shaft at Matigara, supplemented by diamond-drill bore-holes along
the strike of the lode. The results have been somewhat encourag-
ing; but, until a considerably larger amount of drilling and under-
rground development has been accomplished. it will not be possible
to speak with certainty of the prospects of this mine.

As seen at the outcrops the Singhbhum lodes seem to be very
poor indeed where they have not been removed by the ancients.
Typically they consist of a small thickness of vein'quartz, as§09iated
with malachite, chrysocolla. and red oxides of iron containing a
small quantity of copper, possibly as ted oxide, with sometimes
small encrustations of liebethenite. In depth, as seen in the diamond
drill cores and the levels of the Matigara mine, the ores consist
practically entirely of chalcopyrite. The other minerals noticed
above are evidentlv the outcrop alteration products of the vellow
sulphide. ~ Judging from small specimens found on thvy. dump-heaps
of the old workings there must be a zone of chalcocite not very
manv feet below the surface. probably formed by secondary n-
richr;lent at the expense of the portions of the deposits denuded
away, and of those now appearing as gossans of oxu!_e (mis' The
primary chalcopyrite ores have probably .been depomte.d in  their

s position as rather indefinite lodes following .the .l)cddm.g of the
schists, subsequent to the arrival of the schists in their present



256 Records of the (eological Nurrey of Tudia. [\"UI}.

position. ~The schists with which the copper lodes are assveiated
are chiefly varieties of wuscovite aud chlorite-quartz-sehisis, with
quartzite layers.  Apatite and tourmaline are also common minerals
in these schists.

The information  obtained v the horings put down by the
Geological Survey is shown in table 103! These results show
that, generally speaking, the ores of Singhbhum are of low grade,
and on the whole just below what s hkely to be pavable, except
when working on very large quantities of ore. A thickness of
16:80 feet, averaging 265 per o cent. copper found. af. Lankisra,
shoulds however, Tead to the Turther testing of this oceursence by
private enterprise.  The Sinch Tayer of ore giving 1281 per cent.
copper found at 736 feet in the Matigara hole is also of considerable
interest, because this band happens o be identical in ity ‘mineral
peculiarities with a persistent band of chalcopyrite, with blebs of
quartz, ranging from 6 inches to 2 feet in thickness and found 1
the Matigara mine at a depth of 228 feet. 1t may so happen that
at the depth of 736 feet the drill passed through a very thin por-
tion of this characteristic band of ore, which is typically very vari-
able in thiskness.  The encouraging feature is that t“his ]1.()1(', n-
dicates the persistenve of this band of rich ore from the depth of
228 feet Lo that of 736 feet.  The Geolagical Survey drills have
been lent to the Cape Copper Company, which is now further
testing the Matigara lodes. This Company employed on the mine
a daily average of 260 persons in 1907 and 222 in 1908,

During the period under review considerable attention has been

Sleemanabad. devoted to the prospecting and opening

up of a series of copper  lodes neat

fleemanabad in the Jubbulpore district, (entral Provinces. These
lodes run in a N.N.W. direction through dolomites of Dharwar
age and carry barytes, galena and pyrite, in addition to copper
minerals (chalcopyrite, tetrahedrite, malachite and  azurite).  The
selected ores are often very rich in silver (up to nearly 200 o7s.
per ton) wit't a very variable amount of gold (nil to 15 dwts.).
:J:h.ere are assoclated  quartz-porphyry
The lodes were first opened up by Mr. P (¢ Dutt of Jubbulpore,
who was subsequently joined by Messrs. Bum & Co. A considerable
amount of trenching and digging of pits, with a certain amount

l Ree. (r'/‘()]. Sure. Ind., XXXVIL po 20, (1908); XXX VI, b T, (190%)
2 Lo b Yermor, Reeo Geal. Swre. L., XXXIIL po 62, (1908). )
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of underground work was carried ouf, aided by numerous diamqnd-
drill holes to depths varying from 60 to 496 feet. The results ol:tained

Q
have heen-very unsatisfactory, and work has ceased for the present.

TapLe 113~ Results of Diamond-drill — Bortwy, on the  Singhbhum
S Copper Lodes.
[
|
N().v Total . Depth t)*' lode Setual thicknoss of 0 of
bnf | Locality. “ (}.(‘lll(:l }‘ or v\x;:-:]t:rnlls lode assayed. COPPOT,
ore- of hole. | one.
hole. - |
{1 30274047 8 feet . . . 310
1 ' Kodomdiha ‘ “ 302’404 i |
i ' ! - e e e e T
e T
! 37 97 1 foot . . . 1-82
¢ = Do S ((A1H) | 1,069 R
— e | e T —_— - P 774;—» {,. e e
1 . " . B ’ ! D ’>‘2$’ 4 .. . )
3 | Caludih (Regadih) . 4307 | ;(;)1s 4 \ e L i
| [ | o
. o .
4 Landup (Nadup) . 4687 1‘.)7’—198’ 1 14 inches . . :
‘ P i G l . . g
‘ | a7, 393 6977 3 feet 2 inches . 200
5 ‘ Matigara . . 837 ‘LQJ 697 1 ‘ "
| 697 7017 8" 1 3 feet 8 inches ¥ 1-29
| i 17‘3‘3' 53 136 1‘ 2 feet Linch . . 10l
| - |
| ! ) e
| ‘ 7367 1736 5 Bidches .. 1381

‘ !
| I .
‘ R 57— TR0 ‘i ofect . . . 042

BTSSR -

d

o

. age . =07 87 16 feet 10 inches
6 ! Laukisra 892 1507 168 ;

Wy 17U 5 oot W0 inches . 203

1
| k 0 Ll
179 - 18¢ P4 feet 8 imches . 137
' b

0
e —

ults of the work are that 10 tons 189 1bs. of m'el,
36 per cent. of copper, 1 dwt: of gold per ton,l 1amf
5175 s. of silver were sold in London 1n 1904 for a t(')ta 0

o 1?0 OZ“r £7.5-2 per ton; whilst a quantity of ore, estlmated'
£Z3-i(-)191’t:ns, ranging from less than 1 per cenﬁ. to nearly 7fpix:
. 2 per cent. of copper, 18 lying on the surlace

The net res
. containing &

cent., and averaging 1-52
at the mines.
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With reference : - :
erence to copper i the Himalaya, attention may bo
Himalayas. drawn to a note on a copper deposit
near Komai,  Darjeceling  distri
‘ al, arjeeling  district,? an(
to one on the copper of Garhwal and Kumaon.? ) o
Recent work has also nre : o
Yecent work has also proved the existence of valuable lodes in
Sikkim. ".l‘l\“’h where the copper s associated
e of the minerals di with bismuth, antimony and tellurium
: he minerals discovered heing the rare mine o,
BiTe Another L e H,“’ rare: mineral tetradymite,
thf (:f' oo lg,l mu;m:al recently identified by Mr. Blyth in
» Geotogical Survey aboratory i : - } ) v i
Jd aboratoy 3 eite. a4 s ; :
Y : atory s linmeaite, a sulphide of cobalt,
R '
Prospecting  licenses ni
] g heenses  and  mining  leases

have recently be
secured by Messrs & Co. in & - o S
y Messes, Burn & Co. in the copper-be

‘ ) aring areas in Sikkim
where prospee y S T 11
re prospecting operations were conducted during 1907 1 1908
be Mosars. (¢ kins o ’ g ¢ N
v ] s. €. Wilkinson and ¢. E. Simmonds
The followir in
: 1g notes are obtaine i
amed {rom a report made in October

1908 by Mr. C. Wilkins showi inci
o o that dute on, showing the principal results obtained

At Bhotang, 44 miles from Siliguri on the road
.:‘;)lmt(.st old workings were examined and two p;‘;n'al(l)i‘l( l:((])(saa?gt)()llc ’
thotite were o ' n e .
o (g };?:5;1 ;,?d ag}ldl{ound. to contain varying quantitie:' yof
boutted and dsturbed S 1 ?.opyr'ltc, l?ut the lodes arve considémbly
ed, mcereasing the difficulty of prospecting opera-

tions which have not been
develo i
probahle value of the occurrence. ped sufficiently to prove the

At Dikchu, about 7 miles to the north of ¢

a mile of the Gangtok-Lachen road, a distance (‘?E‘gt;;( a.n'cll WIfthm
5T, 5 milles Irom

Elhgurl, a better defined copper-lede wag found. It found
ot - . . was  found,
bzd éf n;;llf %r;h;};e outerops for a length of 200 feet n.lonf(f) fflhe
ped of the }(;-14 u, that the lode had an averace widthoof 3
a greater di th witr;fr cent: (?f copper. By Cuttirfg the vein at
o great Widg}) : h an adit it was found that for 80 feet

rage width of 40 inches the lode containad - somtent
o8 68 por oot of st alned an average content
. In the Rhotak Colah, a tributary of
mll'cs by pack road from Darjeclin . N
which have been almost oblite

o, ther Grm;t_]{‘(l‘“jit river, 13
mt?:\’d_ Id'e ave extensive old workings
R Hedn me rrated by landslips.  Five samples of
2 J. Cog%in‘Br‘o\:vn 6(]‘}”‘0:0[. Ju. Ind, XXXT, I” 1, (1904).
» Ree. Geol. Surv. Ing » (1904).

. 3 P 1 . N l., -
ublished with the kind consent, throunh .\I)fxv\x%hp'togu,f (\11907)'
< <t yite, of Messves, Turn & Ca
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the lode. taken at irregular intervals along 2 length of 500 feet,
give an average of 56 per cent. of copper.

" At Sirbong, about I mile north-east of the junction of the Rho-
tak and Khani Colahs, a lode of pyrrhotite containing chalcopyrite
was exposed yielding, for an average thickness of 2 feet 6 inches,
645 per cent. of copper, the sampling being continued for about

100 feet along the outerop.

The Pachikhani mine, which is reputed among the natives to he
one of the richest of the nunes in Sikkim, has been overwhelmed
by a landslip, and has not yet been sufficiently opened for further
examination (see Mr. Bose’s remarks on this mine). A .

Another deposit was found near Pachikhani on the road from
Rungpo to Pakyong, about 7 miles from the former locality. Tt
was found that the chalcopyrite, concentrated within a zone of
mica-schist about 4 feet wide, yielded on an average 4 per cent.
of copper, and it is proposed to test the occurrence more fully by

diamond drilling.

Within 200 vards of the bridge crossing the Rungpo on the road
from Rungpo to Rhenock, and about a mile to the north-east of
the second of the two Pachikhani mines, there was found a quartz-
ose vein following the schist-planes of the Daling series and con-
taining 397 per cent. of copper for an average thickness of 1 foot; it 1s
considered that this ore can be readily concentrated by hand picking.

In the neighbourhood of Pakyong in the Pachi Colah valley, two
veins were found’ outeropping at right angles to the stream and at
a distance of 200 yards from each other. The average analysis of
the samples collected from one of these lodes gave the following

results :—
Copper R 1)
Tron 11-23
Lead 1010
Zinc 299
Sulphur - 11-G8
Silica 40110

The other lode, consisting ainly of galena, varied In thickness
from G inches to 2 feet, and contained aw average of 21112 per
cent. of lead with 59 per cent. of zinc.

The following ores of copper have been observed in Sikkim :—
chalcopyrite, azarite, malachite, bornite, and the Dblack oxide.
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Native copper is found in leaves and small dendrites under the
gossan of some of the lodes, for example, that near Bhotang.
It has also been found in the débris filling the old workings
cemented by ferruginous waters as in the Bhotang mine.

The principal rivers of SQkkim, the Tista and the Great Ranjit,
Conditions bearing on mineral while carrying large volumes ol water,
exploitation of Sikkim, are uscless as means of transport, hav-

. ing many rapids in their courses and
being subject to sudden, violent floods.  Roads for the most part
are few and far between, so communication bhetween the opposite
points of their banks is often a question of making a detour of
10 or 12 miles.  To work mineral deposits in this area requires
transport by coolies, mules or bullock carts, where the hill roads
are kept in a fair state of efficiency, as they generally are through-
out the State.  The roads are lable to damage dm"m‘g the monsoon
by landslips, and consequently the suggestion to build a railway
from Si.liguri to Rungpo 1s looked upon as a costly undertaking.

' Aerial coble-ways can be utilised from mine to mine, or frou
mine to main roads, for the purposes of exploitation. Coolie labour
for transport and surface work is fairly abundant. The local peoplﬂ
are not accustomed to.underground work, but there are colonists
from NCP"'L who have been by caste hereditary miners for many
generations. o o

' There I at present an abundance of timber in Sikkim: in the
hlgh@x: regions there occur oak, beech, walnut, pine, yew and chest-
nut ; in the lower regions sal and simul, ,

n ‘ Al of tHese are  suitable
for mining timber.

‘ Running water is abundant, and, in places, might be utilised,
.w1thout Ill}l(:h expense, for generating electric po\;ver, :,s for instance,
in tho rapids of the [Tista near Rungpo, in the Dik y(‘hu near the
1unction of the Lachen and Lachung rivers.

A prospecting license has heen granted to Mr. P,-N_ Bose for
Darjeeling distrlct. abou.t 12 square miles of the copper-

the Dariecl; o bearing deposits of the Tista valley of
L6 3'r]e?hng district, where the ores occur, under conditions similar
to .those in the adjoining State of Sikkim in the Daling greenstone-
SCh‘_StS’ which are probably the equivalents of the Dharwars of
Peninsular India. Mr. Bose reports the occurrence of a large num-
ber of small lodes in this area, those to the east of the Tista being
the only ones which are rich enough to cover the cost of the dead-
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work necessary to exploif thin veins. In this part of the 'property
assays by Mr. A. N. Bose of fair samples from veins varying from
¢ inches to 2 feet in thickness gave percentages of copper up to
13-35. As the ores are also highly silic.eous, flux will be required
for the smelting operations. Limestone and iron-ore are obtainable
in the neighbourhood, and coking coal is obtainable between the
Lisu and Ramthi rivers in the same district. ' ‘

A syndicate has been formed to undertalke pljelimmary. smelting
operations with a 30-ton plant, commenoing with the wcher ores
on the eastern side of the Tista river, and to push on prospecting
operations by diamond-drilling. ~ [For previous references to the
copper-ores of this area see F. R. Mallet, M(rzm. Geol. Surv. Ind.,
XI, (1874), Part 1; Rec. Geol. Suyv. Ind., XV, pp. 56-58, (1882);
P. N. Bose, Rec. Geol. Surv. Ind.. XXITIL p. 257, (1890); H. H.
Hayden, Rec. Geol. Surv. Ind., XXXI, pp. 1-4, (1904).]

Copper-ore 15 also found in association with the lead-zine ores
of Bawdwin, in the Northern Shan States,
but not. it seems, in quantity, and the
Chinese do mot appear to have made any usc of it. They
smelted, however, a small amount of copper-ore in the vicinity of
Bawdwin. The copper minerals found at Bawdwin are chalcopyrite,

Burma : Northern Shan States.

. o
azurite and malachite. o
The occurrence of copper-ores (malachite and azurite) m asso-

ciation with Eocene coal-measures at a
point between Ziarat and Johan in
Sarawan, Baluchistan, has been recorded by Mr. Vredenburg* But
the ores were not seen i Situ.
That there is plenty of scope for the development of copper
deposits in India to satisfv the Indian
anllmll)lrznss‘consumption of copper . hand is seen by the magnitude of
the imports of copper and brass. The
average annual values of these for the period under review are
shown in table 114, together with the exports of Indian copper and
brass wares (manufactured from imported metal, of course), and the

Baluchistaua.

“re-exports of foreign eopper and. brass. From these 1t is scen that

the average annual consumption has been £1,303,959 of copper and

£48.056 of brass.

Vlllvi’fi.il)irLe Toruchro and J. Coggin Brown. Ree G ol. Surr.v J,"f]" XX?{VH. P
241, 247, 249?256, (1909). Rec also Ree. Geol. Sure. Ind., XXX, p. 342, (1906).
2 Rec. Geol. Surv. Ind., XXXVIIL p. 210, (1909).
R
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TapLe L4, docrage Annnal Exports and Dporls of Copper and Brass

for the fire years 1903-04 1o 1907-08. ,
0 Coppor. Brass.
l I
| £ \ L ¢ | £
. !
Tarorys 1,374,378 \ S ThAD
| |
Kxrorrs— |
Of Indian merchandize . . \ 29570 | 6,530 1
Of foreign merchandise. . . AZATS | 20,561
Of Govermment stores . . - 371 . 3 ‘
Toran KXeonres . ‘\ 70,419 \ 70419 1 27,304 ~ 27,394
indian consumption . . . . \ o 1,303,959 1 . 48,056
Corundum.

The use of abrasives in manufacturing communities seems to he
on the increage, and new forms are heing put on the market yearly.
Emery formerly served most requirements, until purer forms of
corundum  were discovered in quantity.  The cheaper forms of
garnet have long been used to adulterate emery, and members of
the spinel family, such as hereynite, have been used inadvertently
as such.  During the last sixteen vears carborundum, manufactured
by the cheap electrical power developed in America, has come into
use, the production of the United States having now reached nearly
3,000 tons a year. Artificial corundum  (alundum) is also being
manufactured from hauxite at Niagara, and crushed steel is being
used to an increasing extent.

Natural corundum has thus many competitors in the market of
abrasive materials, and as a large portion of the alimina in igneous
magmas is necessarily used up during the processes of consolidation
by the silica and bases present, it is theoretically unlikely that the
free oxide can exist anywhere inan ahundance comparable to the
vast quantities of combined alumina in the earth’s crust. In most
cases the corundum is scattered as isolated ecrystals through the
rock, and only the most economical devices for its separation can
make mining remunerative.

In Tndia, where the use of corundum hy the old sarkalgar
(armowrer) and lapidary has bheen known for ;n:my generations, the
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requirements of the country ll:_t\'c heen met by a fow.(:0111])§1'1Lt}\'cl)'
rich deposits, but it 1s (J.oubtf}d_ if these are worth \\'or]\:lng for export
i the face of the competition refe1:red to gl)O\’e in Europe.and
America, or will even stand against the 1_111]‘)01'tat,10n of cheap abraswes,

There is still, and for many generations has l)v.cn, a certaln .h'adc
in Tndian corundun, but the returns for. production are lllan.lfest.ly
incomplete.  No workings exist of the kind that ecould be ()I'fllnarlly
described as mining, but, :Lttmnpt& have heen m)ado at t,.m%es -to
increase the seale of operations at Pnlnl«_)d and l,illm‘mlmt“ in the
Qalew distriet. near Hunsur in Mysore, and Souﬂl tewah.

The oecurrenee near Pipra in Rewah State s at pr.usonti wm"]\:ed
by an Indian trader of Mirzapur. l.he
production and royalty realised durl.ng
the five vears 1904—1908 s shown bol(jw, the rate ofqroyaltg ll)z](?g
Rs. 3 per maund (equivalent to s, 816 per ton) )ln ,,1',(” a.n ] 1€ ,{,
and Rs. 3-4 in 1907 and 1908 The rafe is now Rs. 3-8 per maund.

Production.

No figures representing the value have heen given

3y / i Rew ~the five years 1904 to
P anni TED——Production of Cornndum in Rewal Jor the five years 0

1908.
' “
. i Royalty
YEAR. Production. | realised.
T T S
Tons. ! Rs.
' 36:6 . 2.983)
190 . . . .
55 r 4,284
1905
Nil Nil
1906 ‘
o670 2409
1907
36'3 3.206
1908 . .

. . - _ e Mysore State

Corundum 18 VeTY widely distributed throughout the M)”o State,
R ’ ' . . ~y . . .

is gaid to oceut in every distriet except Shimoga.  The annual

is 88 , vod

:]r];ld.uctinn in Mvsore has heon cstimated as follows i— E
. 240 fons valued at 155

1903 . . . . Rl ) e

o, 1BEE L ., 220

]122,), a8 . . .13
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From 1907 onwards the Chief Tnspector of  Mines, Mysore, has
decided to discontinue publishing statistics relating to the minor
economic uineral products, owing to the impossibility of obtaining
them free from ohvious inaccuracies with the machinery at his
command. IHence, the figures quoted. above serve merely oo indi-
cate roughly the extent of the corundum industry of Mysore.

In Hyderabad territory corundum to the value of £39 was raised
in 1905 and of €36 in 1907, Seven tons of corundum were raised
m Madras in 1904.

Much of the corundum, which is a regular item of trade in the
bazars of cities like Delhi, Agra, and Jaipur, where the Indian
lapidary still flourishes, is collected in a casual way by agricuiturists
and cowherds, who dispose of it through the village bania to the
larger dealers of the great cities.  Our  information as to the
mode of occurrence and distribution of the mincral was summarised
in a special memoir published by the Geological Survey in 1898.

Our attention has recently been directed to the occurrence of
corundum (mawshenrut) at three local-
ities in the Nongstoin State in the
North-West Khasi Hills.  The localities are too difficult of access for
the exploitation of the mineral on a large scale, but it is worked
m small quantities and used all over the Khasi Hills for hones.!

(Gem varieties of corundum are treated. of course, under ‘ Gem-
stones’.

Khasi Hills.

The chief producers of corundum and emery arc Canada, Tureky,
and (recee, (‘anada supplying corundum
and Turkey and Greece emery.  The
Canadian corundum is found in Ontario in association with nepheline-
syenite like that near Kangayam in the Coimbatore district.? By
the adoption of mechanical means for concentration it has become
possible to separate corundum from the felspar-rock in which it 1s
embedded, and to put a product on the market, not only for local
use, but for export to the United States and Europe.

Canadian corundum.

The Canadian industry commenced in 1900, and the annual pro-
duction for the last five years has averaged 1,703 tons valued at

£31,323.

LF. E. Jackson, Rec. Geol. Sure. Ind., XXXVI, p. 323, (1908).

g T [£3] 4. . . .
“ l', H. 'H(rllund, ‘The Sivamalai reries of Elwolite and Corundum-Syenites’
Mom. Geol. Surv. Ind., XXX, pt. 3, 1901, ’
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Gem-stones.

The most valuable of the precious stones raised in India is un-
doubtedly the ruby, but this and the other stones obtained In .the
country do not approach in value the unset ,.stones and pearls im-
ported, which, during the period under review, had an - average
annual value of £715,974 (compared with £511.206 during the pre-
vious quinquennium). ' ' ' .

Of the precious and semi-precious stones in India, tlne‘most im-
portant, amber, diamond, jadeite, ruby, sapphire, and spinel, have
been already referred to. Of the others, the only ones that are
of immediate concern are agate, rtock crystal, beryl, garnet,
tourmaline and turquoisc. All of these except the lagt have been
or are still being worked to some extent mn India, and the
turquoise may be dismissed with the mere mention of. the fact that
India, besides being a large impor.ter f.or Vloca.l use, 13 f)r}e_(>f the
channels by which the material raised in Persia and adJonn.ng areas
reaches the Buropean and Bastern market. The oth.er winerals—
with some other Indian stones at present used very little or not at
all—deserve more particular mention.

There is still a considerable trade in agate and the related forms

of silica, known under the general name

Agate. of hakik, and obtained from the
amygdaloidal flows of tll(.} Deccan Trap. The best knoyn and
perhaps still the most important of the places.ut which agate
and carnelians are cut and prepared for the market 1s'(ia1nbay,. the
chief city of the State of that name under the I\am_x Political
Agency, Bombay Presidency. The agates come from various states
and districts on or near the edge of the trap, but mos?ly from the
State of Rajpipla. An account of the Ra]lplplz} agate industry h;.xs
been given recently by Mr. P.. N. Bose. The agates occurklg
a cdnglomerate of probable Pll(?cene age, and havc‘beexll »:ortle‘
chiefly at Ratanpur and Damlai. The stppvs ;n'c Chlpf)‘c‘( la\ ‘1(:
mines, and those approved of taken to I:nno(.m, VYhUL Fl(,y are
baked. The baked stones are sent to (Cambay for (:1}tt111g ' Ztlld
The Rajpipla hakik mines are Iea‘sed'for periods of five
nual rental or royalty. This was Re. 3,000 a
9021906, No precise data as to the value of
Cambay are available. A certamn amount of

polishing.
years at a fixed an
year for the period 1
the stones sent to

1~,R€C. Geol. Surv. Ind., XXXVII, pp. 176-182, (1908).
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agate-cutting is also carried on g Jubbufpore in the Central Pro-
vinees, at Banda in thie United Provinees, and at
within range of the Decean Trap.

Much of the agate

a few other places

retailed i Burope s sent from Cambay, and
large quantities are also exported to Clhing,

Virious forms of quartz - -rock-crvstal,
by jewellers in various parts of Tndia.

In the Tanjore  district. Madras Presideney,

amethyst, cte-—are used

fraciments of - roek-
Rock-crystal ("l"\'h'lil' ave vu_llw(ml and cut for cheap
jewellery o heing known ax * Vallum

diamonds,”  whilst e pvramidal quartz-erystals,  found in the
gypswn of the salt marl near Kadabagh. on the fadus, are to a
certain extent used for makig necklaces
used for cheap jewellery in Kashinir.,
are somelimes  cut,

rock-crvstal s similarly
Fine picees of rock-crystal
o cups. sword handles, and saered objects,
such as linganws, in Northern Indja.

N \ .
Small ancthysts, usually of uneven colour, are abtained at many

Amethyst and rose quariz. !)luws from .I)cc(:am Trap geodes, ey,
o the bed of the Narbada near Jubbul-
pore, and used for jewellery and heads, Amethyst s common in the
Nutlej valley in Bashahr. Punjah.! Rose-quartz is found at several
Places * and could also he used in cheap jewellery,
Green apatite derived  {ron, pegmatites i Apner in Rajpiitana
IS somethues cut into gem-stones, and
. i considerable quantity of apatite of w
rich sea-green has heen found wt Devada Vizagapatan  district,
Madras, probably from a pegimatitic variety of kodurige.

Beryl i its pale-coloured varieties is ol

Apatite.

common  oceurrence i
Bery! the ~granite-pegmatites  of India,  but

the ervstals are genevally  too mueh
lissured for use as gen stones,

Occasionally in the pegmiatite veins
which are worked for mica in |

‘ sehar and - in Nellore, large crystals
of Deryl, many inches across,

which might he cug
where attempts have
aquamarines are ut

are found to include clear fragments
as aquamarmes s but the only places in - India
heen made to excavate pegmatite solely for its
l’u(lyur (Pattalai) near

R l\'u‘ngn.\';un, (‘olm bhatore
district, ang at different

places in the Todn hille in Rajputana.

! ][‘{. H. Hayden, Mom. thool. Sures Tud., XNNVY, p. B2, (190),

Lo Rormor, Mewm. (ol Sure. fudey XXXVIL p 212, (109)
Op. cit., p. 206,

2
3

~
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CNNINL an & Fersow: Mineral Prod ,
X XNIN] ffonasn & e
i r s iine which was
| of considerable value were obtained from the mine which
‘ ('llt‘s ‘ . - | i > 1 Y R} YR} l' 7 : .l‘
ked at Padyur in the early part of the nineteenth century @ @
e fooatill Gt enee 5 seems
it some 3040 feet in depth is still in existence, but no olnu l‘:(} }1
it s B0- ' isten ! : s
tl) have caken an interest in fthe place smee J. M. H(:dtl 4
/( l ‘ e 1 1 M 3 : », e Y K3
! 5 blé‘%l?ﬂ' The whole area is impregnated  with 1;.{11@0;15
ease mn . ) ‘ nprosnatid with ot
1 (t i and. deserves more attention than it has so far re
o, S o arh State, Rajputana, avua-
At Naqoar near Sarwar in the Kishangarh State, hag) ,
K Y (‘n - . X ‘ . ‘ "
marines oceur in mica-bearing pegmatites. T
’ l { Y *,
| rystals of this mineral have been found i the < .
‘ r ' ) ‘ ’ ) 1 'l N e
Platy bearing felspar-veins near Kangayam
¢ o - . B - '.
Chrysoberyl. the Coimbatore district, assoctated w l'th
iehlv flawed to be suit-
heline-svenites ; but the crystals are too highly flawed t o
pheline-sye S . 3 ’ ‘ .
nl(} f ems.  Yellow crvstals, transparent and of good u t,‘
able for gews. ) et good quality
. il :) oceur with mica and aquamarine - pegmatite :
are sawl to oce b agquami
(ovindsagar, Kishangarh State, 1\.(L“)llt(lll(l.' y N
’ : e \ ' it |
The :)nl\' garnets worked to any (:unmd(.m le exte India
© T oceur in the mica-schists of Rapmaha
- | " . T . .
Garnet in Jaipur State, at Shahpura in Udaipur
] » . 1 2 S_
district of Kishangarh State. and n ﬂuldll
‘ ’ T4 N v. N I TS I 7 \
all these localities being within a 1(,‘dtl\l( y
5 are available to  show
mall distance of each other.  Returns are not d}v.:ldﬁ o hon
e l / 1 ipur State , the statistic
the condition of the indusbry m the Jaipur State, bu

. . ddarable i stry in the
: dicate the existence of a considerable nuh.xstl)
obtained mdicate recoived  for the

N » . . . 2 gy l
other arcas. The following returns have  beer
areas. !
- ; reaee Q0O 907 -
Shahpura output for the years 1904 to 1907 :—

State, in the Narwar
grict of Apmer-Merwara,

Cwis,
. 152
Wd . . e e oo
1905 . . . . . "
WG . e e e o
17 . . . . . - . - s, whish
The values returned scem unreliable, except that fo ,
l‘ i ) il R
i ] iz, Re. 45,548 or £3,037.
is the price realised, viz., Rs. 45,548 or £3,

. , o are avatl IC 1'()'. Lwo vears
1 figures for Kishangarh are avatlab y
Production ngu g

only — Cwta.

. 16
1907 . . . . . . . . e
1908 . . . - . . )
The annual revenue derived by ’th( K b
’ i« stated to average Rs. 20,000 (£1,3353).
¢ finest in India.

ishangarh State from the
The Kishangarh
industry
garnets are gaid to be th
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M(‘)re complete statistics are available for Ajmer-Merwara and
are given below :—

)

£

1904 . .
o . . . . 139 cwts. valued at 1,350
( B 60, o, . 25
1006 . .., T2
1907 . . . . . . . 5, 111
1908 . . . . . . 32 . ) 168
- At ” 2 ER] .

m :
Ihe various values returned indicate the following average values
of garnet per cwt. - 7

S}T;‘thmm . . . . . Re. 03 or £6°2 per cwb.
1\.1>h;mga.rh . . . . Rs. 100 or £6°7
Ajmer-Merwara . . . . Rso 76 or £5°1 i

3. &

E3d
n M
.J he ga(llnlots being worked in India belong to the almandite
variety, and have a purple colour.  Stones i i
van ti;ir A have ({ ] t}l (,(,)l()llll. Stones of large size are obtained
qr cutting for the market forms ¢ 1 1 i
" g ¢ market forms an mmportant industry 1n
aipur and Delhi
1 ¢ & 8y 3 AR ) 3 & M
" Gem gar.m,t,? arc also found in other parts of India, as in the
, ric adras ! e
bmnd.welh district, Madras,* and used locally.  Attention may also
¢ dr s fac ¢ :
rawn to the fact that the mangancse garnet, spessartite, so
characteristic of the gonditic rocks of ) i s i
ohara ! g ocks of the Central Provinces, 1s 1n
[ 3 B tYA] ) 7 ‘
werica sometimes used as a gem. The Indian varicty varies
1 v $ % i 1 ‘ ‘ ‘ C
from a beautiful bright orange to red-bhrow \
iy d-brown, but has not yet been

£ ] »1
found sufficiently free from Haws to be of use as a gem .

Cordierite or iolite, a mi e
iolite, a mineral exhibiting striking pleochroism is
- b
Lolite. found in the gem gravels of Ceylon and
. cut as a g V .
sapphire and water-sapphire sou under the name of lynx-
piece of iolite found sapphire. A polished and roughly engraved
B O e nd in some excavations at Budh Gaya, and showing
n diail M roism, deep violet to nearly colourless, has long been in the
use : ‘ ©
has now })L:lz”{b“dno locality for the mineral was known? It
’ 2 ound at two localitic , : )
composed of sillimanite, hy ties, namely, in complex rocks
Hill-tracts* and o ll‘“’ iypersthene and biotite, in the Vizagapatam
) ;- and m the Kadavur Zemi S eiehs T
Madras, whore Mr. Do adavur .Aemmdam, Trichinopoly district,
Udaiyapatti and K ose Teports 1ts occurrence in abundance near
schish,  There franur, associated with labradorite and mica-
>re are ancient pits, dug apparently for this mineral.

1
L‘- L. ]}‘Ormor' T

o Rec. Geol. S 1. XXXI N
21 L aenon ec. Geol. Surv. Ind., XXXIII, p. 234, (1906).

; , Mem. Geal. S '
3 " eo urv. \Y 3
V. Ball, Proe. As. Soc. Bcny.,vlégil,.’p?{i;f 1 v 604, (1909)-

47
L. Walker, Rec. Geol. Surv. Ind., XXXVI p. 13, (1908)
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Kyanite is found at many localities in the Archman formations
of India and is occasionally used as a
gem-stone on account of the fine blue
colour it sometimes displays.! An authenticated locality for gem
kyanite 1s Narnaul, Patiala State. The jewellers at Patlala call it
bruj, and say that it sells at Rs. 3 to Rs. D per tola, equivalent to
10s. to 16s. 8d. per ounce. Kyanite is aiso plentiful in Kanaur

and Bashahr in the Punjab Himalayas,® where 1t has often been
mistaken for sapphire.

Rhodonite, a manganese-pyroxene, is used abroad (eg., in the
Urals) as a gem and cut into all kinds
of ornamental objects. 1t is found at
many localitics iy India associated with manganese-oro deposits 3 and.
although none of it has yet been used for ornamental purposes,
guitable material for the manufacture of small objects could be
obtained at several of the mines.*

Kyabite.

Rhodonite.

The beautiful red tourmaline, known as rubellite, is worked on
a small seale in the Ruby Mines Dis-
trict of Upper Burma. The production
for the four years 1904 to 1907 is shown below ; figures for 1908
could not be obtained :—

Tourmaline.

£
1904 . . . . . . . 29 lbs. valued at 206
1905 . . . . . . . 161 ,, R 11
1906 . . . . . . . 193 ,, s LOOL
1907 . . . . . 20 ,, b e 203

An interesting report was published in 1908 by Mr. E. C. 8. George,
Deputy Commissioner of the district,’ on the workings for tourma-
line round the small Palaung hamlet of Sanka about a mile cast
of Maingnin, where operations were carriecd on by the Chinese,
according to local tradition, some 150 of 200 years ago. Mr. George
states that after the Chinese deserted the area, the Kachins
re-opened the mines about forty years ago, but the industry was
again interrupted until about 1885, when more systematic opera-
tions were commenced under Pu Qeinda, who contracted to conduct

1. Bauer and L. J. Spencer, Procious Stones,” p. 415, (1904).
. N. Bose, Bee Qeol. Surv. Ind., XXX p. 59, (1906).
" H. Havden, Mem- Geol. Surv. Ind. XXXVI, p. 102, (1904).
1. 1. Fermor, Mem. Geol. Surv. Ind., XXXVIL, pp. 144, 604, (1909).
Rec. Geol. Surv. Ind., XXXVI, pp. 233-238.

hu

b

P'
H.

1
2
3
4
53



250 Lecords of the Geological Su/'/,'("l/ af lidia, ]‘V()L.

all mining operations until (895, The Mong-mit. (Momeit) stone-
tract was afterwards notificd by Government  and regular leenses
were taken up in 1899, During the vears 1903 1o 1905 the amounts
recovered, from * tourmaline ficenses,” the rate heing s, 2 per worker
per month, have heen Rs. 2.000 (£133) to Rs. 30000 (£200) each
year; since then they must have fallen off.

The tourmaline is found in soft, decomposed granite-veins, which,
being generally covered by a thick deposit. of jungle-clad soil, are
found rather by accident than through the guidance of any super-
ficial indications.  Isolated ervstals are found occasionally lying in
the red soil, and men with small means sometimes find it profitable,
when they have leisure, to search through the soif-cap by digging
shallow pits.  Twinlons or vertical shafts, about | or » foct square,
are also put down on the chance of striking a tourmaline-hearing
vein, or kyaw, and the owners of these fwinlons are permitted to
extend their workings underground to aradius of five fathoms [rom
the centre of cach shaft.  Some of the workings extend to depths
of about 100 feet, which appears to be about the limit of the
miners’ engineering  skill.  The tourmaline found is sorted  into
three classes @ (1) ahlet yay, the best light-pink rubellite, of which
there are two kinds, kleik ti, showing well-developed basal planes,
and be yan, crystals terminated by rhomboliedral faces, or with mnly
a small development ol the basal  plane 2y akka, of a durker
colour with the lower part of the crystals hrown or black in colour;
(3) sinze or arngd, all fragmentary crystals of any colour which are
mperfect, or of asmall size, less than about an inclh,  The sinzi
¥ given without charge to the huyer of the lots of the two better
kinds.  The best kind, whtet yay, may bring as much as Rs. 1,200
to Rs. 1,500 a viss (365 hs.). The mgaw system, or exposure of
the veins on the hill-side by hydraulic action, has also been attemptoed
at two localities with uncertain results @ this work is lwited to
the rains and is handicapped by the cost of feading the water-
channels for long distances. Al locally made purchases are ceffected
by brokers, usually Shans or Shan  Burmans. They in turn sell
at Mandalay to purchasers for the Chinese market.

In 1908 there was an output of 1 viss 40 ticals or 51 1bs. worth
£36  from  the Mong-mit  State ; whilst in the Northern
Shan States 32 stones weighing 1597 ratis or 945 carat,! valued

LAt L rati = 1§ grains troy = 592 curat.
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ab £289. were found in a conglomerate in the valley of the Nampai,
<al Sy f v . ) ) i
north-west of Monglong 1 }'Islpa.\\-r ‘btdtt. — o
A beautiful green tourmaline with a crysta line limestone mabrix
d. 3 Syt 1
is worksd in a small wav at Namon ncar the Salween river in the
} 44 s, Green and :» varieties  oceur i the
Southern Shan States.  Green anc .bhu. varl ceur i
pegmatites of some parts of the mica-mining arca of Hazaribagh
S 1 LC A L ) o L
district, but the stones arc not worth the cost of extraction,
strict, .
3 : MY 1Y LTS I RT3

Croen Lowrmalines are also found at the Sapphire Mines area of

LA PR
Zanskar in Kashnr. . ' .

The mineral zircon 1Is knowr in various  parts of 'lmlm., aful
where it oceurs in the nepheline-syenite
Lircon. series near Kangayam in the Coimbatore
jicked up in swmall quantities and  passed into the

district it 1s | - _ nto t
but it is nowhere found sufficiently trans-

nm.r]\'ct as (,‘Ol'l.llld.llll].'~
parent and flawless to be used as a gem.

Glass-Making Materials.

The common, impure sands of the rivers zl.m,lth<~,%‘ﬁlo1‘c.s:ccnt alkah
salts, so common In many parts of lln(‘._la,u,r.c used, 1 various ]Jlitlb‘(th
for the munulacture of the inferior varicties of gla,ss us-cd for bangles.

The chief difficulty in the way of 'nlla.uufzwturmg “1.(‘. hetter
grades of glass in India is the al;scn(:u. of !(nown (lcproslts ol quauftlz-
sand ol the requisite purity and of sulta},)lc.tcxture. {11 ‘a. %w
places, however, attempts are heing made to mtro’c}ucc ]muopen‘n;
methods and to make a better class of a.rtl.(:lc. The factory a
Dehra Dun, known as the Himalaya Glass Works,
1903, and was on the road to success, but thc
up in 1907 owing to mismanagement. l.n
purchased by four Indian gentlemen, a-ud 18
The sand used is obtained by crushing a
in the hills near the

Rajpur near
started work in
Company was  wound
1909 the lactory was
now working again. ' i
al friable sandstone, limestone is obtained

l()(" r
orks. soda is imported and coal brought from Bc.ngtml. .
o safities in the Rajmahal Hills

The sands found at various loc ! .
und“;;p(:jtliﬁs t({))bu suitable for glass-making, have been investigated
recently by Mr. Murray Stuart.! .He concludes that ﬂm s,fmdf tnct-.
with in this area 1s generally unsuitable for the nm}luff{.ctu.x\cl 0 .d,.n_y
but the commonest kinds of bottles. The sands considered occur

I L a 9 muda (Gondwana) sandstone.
as () recent? river-sands, and (2) Da

1 Rec. Geol. Sure. [nd, XXXVIIL pp. 191-198, (1908).
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all mining operations until 1895 The Mano-mit (Momeit) st

v ot 0Q P g e 0 . \ roge o ' 5 H ’(.1]15‘
tract was d,ft(,I.Wd-I(].h notifiecd by Government  and rocular licenses
were taken up n 1899, Duii Q05 11k o

I uring the years 190310 1905 the wmounts

(s, AP *, ¢ i : T y ‘
recovered, from © towrmaline licenses,” the rate heing Rs. 2 per |

o ‘ ) By UL IS O el woarker
per month, have heen Rs. 2,000 (C133) ¢ e, 3 - \
U, ’ 33 o Rs. 3,000 (£200) cach
year; siee then they must have fallen off

The tourmaline is | i sol

y urnialine is found in sof, deconpose
heinyg generally covered by a thick deposit of jungle-clad, soil, ar
rat N d « » a. ’ " o ) ' z l’

found rather by aceident than through the gutdance of any Sl,l])(!
) ‘.A . X ) . ' V‘ ) & . ’ < ." A, "
ficial lll(ll(jd.tl()l]h. Esolated crystals are found  occasionally Ivine i
the red soil, and men with smal 1 PN
: t , mewith small means sometimes find it profitalle
(J) Y < \. ! vy (v . : ‘ ’
when hoy have leisure, to search, through the soil-cap hy digeing
shallow pits.  Twinlons or 1 [ 5 oot s
) wimbons or vertical shafts, about 1 or 5 feet square

dgranite-veins, which,

are also put down on the chance of striking a tourmaline-hearing
veln, or k(l_/aw, and the owners of these twinlons are )(*rlnibt:d l:
extend thelr workings underground, to a radius of five fl).ﬂmms‘ ’f.r()nrl
t‘l.uz centre of cach shaft. Some of the workings oxtend to 'l- ths
ul.almut 100 feet, which appears to he zr.hnu; tliu limit, (‘fwt’llt:
miners’ engineering skil, - The  towrmaline  found s x'urjtu(l) itu’
three classes @ (1) ahlet yay, the best light-pink ruhcllit;; (&’w]:i .‘1'
thrc are two kinds, hleik ti, showing well-developed l)‘l’\\“l‘ la (("l
and be gan, crystals terminated by rhombohedral fuces n‘r :viti» o Ib?
a small development ol the basal  plane; (2 wkk(l,.’ol' arke

colour with the lower part of the crystals hrown or blac
B i

a darker
o _ k 10 eolour;
(3) sineze or arngi, all fragmentary crystals of any colour which ‘u't,'
unperfect, or of a small size, less Chan about, -n.{ e, The s ,l-
S . ' ¢ . YNz
i given without cliarge to the huyer of the lots of the two better
Kinds.  The best kind ‘ ~ 0
S. e best kind, ahlet gdy, may brine as . ) .
to Rs. 1,500 a viss (23',135 ll)s“; ! 'l'ho)r up s el an L. 1200
o : s (3 s.). ' myaw system, or exposure of
he veins on the hill-side by hydraulic action, has wlso been attemptod
at two localities  with uncertain results © this work is limited fo
. i A L I\ h S
the rains and s handicapped by the cost of leading the waber-
channels for long distances.  All loc: 1 P
s g distances. Al locally made purchases are effectod
by l.)roker.ﬁ, usually Shans or Shan  Burmans. They in turn sell
at Mandalay to purchasers for the Chinese market.
In 1908 there was : ol vigs i
P 8 there was an output of f viss 40 ticals or 51 1hs. worth
. . ‘. 1 . . .
%.m <10m the Mong-mit  State 5 whilst iy the Northern
P LT v geah 50 o fl -
Shan States 32 stones weighing 1597 ratis or 945 carat,! valued

LAt I rati = 1§ grains troy = *399 carat
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at £289, were found I a conglomerate in the valley of the Nampai,
north-west of Monglong in Hsipaw State.

A beautiful green tourmaline with a crystalline limestone matrix
is worked in a small wav at Namon near the Salween river in the
Southern Shaw States.  Green and blue  varieties oceur in the
pegmatites of some  parts of the mica-mining arca of Hazaribagh
district, but the stones are not wotith the eost ol extraction,

(freen towrmalines are also found at the Sapphire Mines area of

Zauskar in Kashwmr.
The mineral zircon 1s knowi n vanous parts  of India, and
. where 1t oceurs in the nepheline-syenite
Zircon. . . . .
series near Kangayam in the Cotmbatore
district it is picked up in small quantities and  passed into the
market as corundum ; but it is nowhere found sufficiently trans-

parent and Hawless to be used as a genw

Glass-Making Materials.

The common, lmpure sonds of the rivers and the cfilorescent alkali
salts, 50 common In many parts of India, are used in various places
for the manufacture of the inferior varicties of glas used for hangles.

The chief dificulty in the way of manufacturing  the better
grades of glass 1n India is the absence of known deposits of quartz-
sand of the requisite purity and of suitable texture. In a few
places, however, attempts are heing made to introduce Kuropean
methods and to make a better class of article.  The factory at
Rajpur near Dehra Dun, known as the Himalaya Glass Works,
started, work in 1903, aund was on the road to success, but the
Company was wound up in 1907 owing to mismanagement, In
1909 the lactory was purchased by four Indian gentlemen, and is
now working again.  The sand used 13 obtained by crushing a
local friable sandstone, limestone is obtained in the hills near the
works, soda s imported and coal brought from Bengal.

The sands found at  various localities in the Rajmahal Hills
and reported to bhe suitable for glass-making, have been investigated
recently by Mr. Murray Stuart.! He concludes that the sand met
his arca is generally unsuitable for the manufacture of any

with m t
The sands considered occur

but the commonest kinds of bottles.
as (1) recent? river-sands, and (2) Damuda (Gondwana) sandstone.

! Reo. Geol. Sure. Ind., XXXVIL pp. 101-198, (1908).
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To what extent a glass-making industry would find a market in
India may be judged by the fact that during the past ten years
the annual Imports of glass and glassware have gradually risen in
value from £140,000 to over €900,000 in 1907, with a fall to a little
over £300,000 m 1908, The chiel items in this total are hangles,
beads and false pearls, common bottles and lampware.

Gypsum.

Gypsum oceurs in considerable abundance in various  parts of
India, occurring bhoth in the fibrous form and as clear scleuite
crystals.  In Baluchistan, the Tertiary clays  and  shales of all
ages, whenever they are but slightly  disturbed, contain numerous
erystals of gypsum scattered  throughont their mass:! in Sind it
oceurs in beds sometimes 3 to 4 feet thick near the top of the
Gaj beds of the Khirthar range ; in Cutch it oceurs in abundance
in the rocks below the Nummulitic ‘limestones; in the Salt Range
it occurs in large masses with the salt marl, lying below Cam-
brian beds.

A very interesting and, judging by the returns, Important
occurrence 1s NW.W. of Nagore in Jodhpur, Rajputana, where a
bed, 5 feet thick or more, oceurs in silt probably formed in an old
salt-lake.  The output during the five years 1904 to 1908 is
returned as follows, the average annual figures being 4,837 tons
valued at £161 (at a uniform rate of 8 annas per tonr)

£
1904 . . . . . - 3,875 tons valued at 129
1905 . . . . . - 4,800 5 e 160
06 . 3 L
Wor .. .o o0, 188
1908 . ... L8200 . . s

Selenite crystals of similar origin to that of Nacore have been
recently found in the kankar near the base of the silt in the
Sambhar lake, and arc also obtained at Pachbadra during the
manufacture of galt from brine.?

‘New occurrences of gypsum have been discovered in the Vindhyan
series at Satna In Rewah State? (probably of no economic value)

>

L E. Veedenburg, Rec. Grol. Surv. Ind.. XXXVILL o a0 (1ores
2 L. L. Formor, Rec. Crol. Surv. Ind., XXX, p. 22?.], (I“.;O.%JOJ)'
3 L. L. Fermor, Rec. Geol. Surv. Ind., XXXIiL, p. 233, (miM).
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in the Kangra Chhu in Bhutan,! in assoc.latloxg .\\1t1'1 'dolomltos,
and in the Hamirpur district, United Provinces,” in limited quan-
titics in the older alluvium. Gypsum 18 also found in Spiti and
L ] ] ’ he Lipak and Yulan
{ 0 riab Himalayas. Between the Lipa g
Kanaur, 1n the Pun) ) etwe ‘ ok and Yuwong
rivers in Kanaur the gypsum occuIs In Immense mass L thick
beds replacing Carboniferous Jimestone ; 1t 18 used locally for WhlAte_
wash. but the inaccessibility of the deposits would render abortive
D10y

1 1 or transmission to the Indian
any attempt to mine the mineral

markets.®

Lead, Silver and Zinc.

Galena, the sulphide of lead, occurs in a large nu'mber ()f places
in India and Burma, and is often ((i'_(/enta'/errms. I‘he‘oxule and
carbonate of lead are also commonly found in parts of (h.ota Nag-
pur and the Santal Parganas of Beng(".d. Formerly the mineral was
worked on a small scale; but _the. md.ustry. gave way before the
cheaply imported metal.  But with the _increasing demand for
jead attention Is being directed to the Indian anq Burmese occur-
rences. As far as is at present known ores of zinc are not a't all
common in the Indian Empire; they have been. found a_ssocmted
with the antimony-ores of Shigri in Lahaul, with the sﬂxter—lcad
ores of Bawdwin in the Northern Shan States, and with the
copper-ores of Sikkim. No successful attempts to extract the metal
have yet been made by Europeans, but up till al?out a century ago
sine was extracted from carbonate of zinc (smithsonite) at Jawar
or Zawar in Udepur State, Rajputana.

Tn 1904 and 1905 Messrs.  Mackinnon, Mackenz'ie & Co. of
(alcutta opened up a deposit of galena
and quartz in mica-schist at Beldi in
the Birbhum Kstate in the Manbhum district, Bengal. The deposit
turned out to be a surface pocket, and. gave out at a small depth.
All the ore visible was extracted and railed to Howrah, and sm‘o]tefl
\all furnace that had been erected for the purpose at Shali-
The total amount of ore smelted was:—

Bengal : Manbhum.

in a sn
mar near Calcutta.

(a) 120 tons of galena containing about 50 per cent. of
silver-lead.

{lovim, Rec. G ol. Surv. Ind., XXXIV, p. 28, (].‘)N‘»).“
; 'G g Eﬁ%ﬁlﬁhe, Rec. Geol. Surv. Ind., XXXVIE, pp. 281-285. (1909).
3

Iljf H. Hayden, em., Geol. Surv. Ind., XXXVI, p. 101, (1904).
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by 47 tons : g artz containi
(" T tons ()f_ rubble and  quartz containing  ahout 95 per
cent. of silver-lead.

The total yield from this was 92 tons 16 ewts, | qr. 7 1hs {

. : . N . S, 0

stiver-lead, which was sold in London, the vield from it heing -
.

86-01 grains of gold.

ATVG15 ozs, of silver,

91 fons 9 ewt. | oqr. I3 Ihs. of Tead.
The proceeds of the sale st met the total expenses of the ming

) . L Spenses e ng
smelting, ete.  Eight other I¢)(*:Llltlos~,lm)iihm'v Kushhoni, T tb’
waliai. Parada. (haors : : ! ., Lata-
pfual'l, Lewshal, Parada, Ghagra, Nannah, an Dekia—in the
district were algo thoroughly prospected.
in mica-schist, and proved to be harrep
continuous lode was found.!

same
All the oceurrences were
m-depth, and no true

1.1.3 ) s |

In Sikkim lead is found in the for, of galena at Pachi Colal
‘ - at s lah

and ¢ ' ’

((Itl%.(ntm]'s nto  the composition  of

ertain characteristic Ixe(

‘ teristic mixed g 1

lodes, as at Bhotang, Pachj Colah, and some other pi l ke

zine 18 found associated with some of the copper oro} e ot

of calamine, and is nearly alwavs associate

pyrite lodes in the form of blende.? ‘

Bengal : Sikkim.

. n - the form
with pyrrhotite apd

i . .. ..,
The portion of the Indian Empire in which

there gee
> 8eems to he the
greatest chance the

paest chane of finding pavable metal.
TOUS vems iy the '
. . . . , . s the moy

part of Upper Burma.  The existence of the o
Baw(lwm—g.\'l n 'l‘awngpong, one

Burma : Bawgwin.
. ainous castern
e ancrent sitver-fpgl mines of
long been vaguely known. They wor:\,"w(::\f‘ ﬁ"r“j‘ﬁr"“'m“ .
long ey ko1 a‘lmutﬁﬂ.‘v :,;f”‘:'v‘( hinese from Yunnan
(le.s'(\.rte(l: Traces of the (hinese activity m :g”’ i oy were
notably in the numerous galleries: dviven ingo the l]i\I;«:iy(‘lT\hm-“ L oo

tion 3 ] for t o
of the ore, and in the enormong he the extrac.

aps of zine-les
thrown av after « . U ‘Me-lead slag ¢}, -
e fa\}va) after smelting out a portion of the | Jh”‘idt’ ore
yulk of the silvor . 0L the lead , \
e G ilqunl\u. A concession over thig area was IWIHI the
¢ Great Kastern Minj ! ‘ a8 taken up )y

' ming  Com : P by

workings . g tompany, Ltd., in about 1909 )
g8 were L HELZ) the old

a light railway commeneed

ey A Nee(

Station a fow iles

] e are ne
! “‘o wre indebted to Nir . M
2 From the re (i

: partially re-opened, and
0 connect nines  wi P
. the mines with Manhpwi

ahove

Hamilton for (1,; for
\ S ‘ O For this infoyp i
port. by . Wiikinson-—en P23 b infon mation.
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Hsipaw on the Shan States branch of the Burma Railways, a dis-
tance of some 40 miles through mountainous country. The pro-
perty was eventually sold to the Burma Mines, Railway and Smelt-
ing Company, Ltd., now the Burma Mines, Ltd., and the rail-
way has been recently completed.  The present project is to' smelt
the slags for the recovery of the lead, and smelters have been
erected for the purpose at Mandalay, whither the ore can now be
railed.

Up till the end of 1908, practically the whole of the capital
and energy of this Company was devoted to the completion of the
railway mentioned above, so that no smelting was carried out,
l)urin;}' the vear 1909.' however, 11,850 tons of lead slag lying
on the surface at the mines, and 485 tons of ore obtained from
open-cut workings, were transported to the Mandalay smelters and
treated for a return of 5,030 tons of lead and 27500 ozs. of silver.
The whole of this metal was shipped to London for refinement and
sale, where it realised the sum of £68100. At present only two
small furnaces are I operation with a total smelting capacity of
from 80 to 100 tons of ore or slag per day, but a larger furnace is

Cin course of erection, which will bring up the total capacity of the

plant to about 200 tons per day.
The amount of slag available is ecstimated at from 110,000 to
125,000 tons. Averagesamples of the slag indicate-
48 to 49 per cent. of lead.
17 to 18 per cent. of zinc.
1% to 21 ozs. of silver per ton of lead, with traces of gold.
The original ore probably carried upwards of 80 ozs. of silver.

The Chinese worked only those portions of the deposits lying
ahove water level: it is proposed later on to explore, and, if it be
worth while, to mine, those portions lying below water level, and
a site is being selected for sinking a fair-sized prospecting shaft in
order to test in depth the ground under the rich surface deposits.

A paper dealing with the geology and mineralogy of t.hese de-
posits in Bawdwin by Messrs. 1. D. LaTouche and J. Coggin Brown
has heen recently published.? The ores occur in a zone of intense
disturbance, caused by one or more great overthrust faults travers-

ing the rocks, which are felspathic grits and rhyolitic tuffs, probably

upplied by the Resident Manager of the Burma Mines,

1 Tnformation kindly s

Ld.
S B Geol. Sure. Ind.. XXXVIL pp. 235-262, (1909).
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Al M \ .
of Cambrian age. 'They consist for the most
alena and zine-blende, wit
Bi | see, with a small quantity of copper i :
minute granules.  The other minerals found g per pyrites
barytes, pyrite, malachite, azurite and nfé] are anglesite, cerussite,
SO 4 > I smithsoni 2
The deposition of the ores has been accomypli l’“lfe (zine carhonate).
R ) d minishe T
tic replacement of the felspar and ()thlr ILdl by the metasoma-
present. rocK-

part of argentiferous

forming minerals

Argentiferous galena is work

e [ B g b \(‘,(1 by gha] i . 4 .

Mye]at.(lwlsmn of the Southern Shlan‘ Sta]:esm F[‘V;O Hates in the

(]}awjzamg) an.d the Kyauktat sub-State of Ya e are Mawsin

Do output i 1H08 was 631 tons salung t.g;l(l)lghwe. The com-
2 : > a .

n the foothills of Mount Pima, Yamethin district, 16 miles nortt
, north-

. . cast sawhw

Burma : Mount Pima. calo of Py aw bwe, a lode of argentiferous
traced for a distance of ghout r;‘ 1:32’ fr({m 3 to 30 feet thick. has beer;

) o Bt T o and a quart i
bcountu (;)emg ln'uestone : there are also in&icatiiijlofng the strike, the
ZnateL?rll 3};11[)111(&, on the property. The Mouné 12 00])}1;/}31‘, both car-

ny, Ltd., wt -api Be 90 00 (0 ma Mini

Eecr}lf issued, w 1fa (.aplta.l of Rs. 20,00,000, of which R ) ]lmmg o
b t,i , was o.nned I 1908 to work this prope -t s. 11,00,000 has
a:n ;u(r a lmnc(xssmn of 10 square miles on })rz)gr, })7, &nd.. has been
! essing p ant for the treatment of 10y tons »Ifebtlng Heense. A
cing crected at Pyawbwe on the Bumia Rathwae. (i o
a Way.

M(.)unt Pil.na are connected with this . The mines a
private railwav of 2/ ¢” gauge, 16 mﬂecsonlcentratmg plant by a
are fpr the present to be shipped to Eup e
the Burma Mines, Ltd., will spelt e, but

Mandalay smelting works.!

The concentrates

it s possible th
S8 y that

for the Cmnpany at their

SOII)(’, 0 th( m i
f » e Us 0.0 Sle
h cman Dad i 1
(’f‘] lll(‘]() S l |(f% at 3} ! n ' (¢} qlllbbl.ll

ore d iSl I 1 e l Vv e
I) 1C 5 C ntra/l CTO inc S C
5 2aITy

. galena. Both t};
especially the latter, are sometimes very riclllls iznd']the Horahodnt
suver (up to 200

ozs.), but as already not
, s alread: ed the devel
(1) )
stopped for the present (see page 237) prent of these lodes has been
In the Punjab, galena has been found in g 1
L & small quartz vein

in t el

hi]]shebg&per Triassic limestones in the

. ' Ween

Spiti; the small isolated cubes are extracteld)ob af;i pankhar ~in
v the local shikarss

Central Provinces ; Sleemanabad,

Punjab and Baluchistan.

1 Tnformation kindly supplied by Messrs. A s
Managing Agents, indly supplied by Messrs, J. A, Begh

e & Co., of Rangoon, the
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for the manufacture of bullets, ! whilst both galena and blende,
the former argentiferous, occur at the stibnite locality, Shigri in
Lahaul. The old lead mines of Shekran, near Khozdar in Jhalawan,
Baluchistan, have been re-visited, and the mines, which are no longer
worked, found to occur in Hassic limestones. The chief ore 1is
cerussite ; silver has not been detected.®
The extent of the market in India for lead is indicated by the
import figures.  During the five years
Consumption of lead 1003-04 to 1907-08 the imports of
lead have averaged £136,730 annually, with an average annual
of £3,087, leaving 2 net internal consumption

export to the value
of lead to the value of £132,794 a year. These imports consist
sheet lead for tea chests; of a smaller proportion of

largely of
, and of pig lead ;and of a still smaller

lead sheets, pipes and tubes

proportion of ore.
Although India is not a producer of silver, except for the small
Consumption of silver quantity that is now being smelted
P ' the Shan States, it is the largest con-

qumer in the world, and is commonly referred to as the “sink’’ for
silver; the extent of the Indian consumption is indicated by
the following figures : the imports of silver treasure in the form
of coinage and bullion, both as private and Government mer-
chandise, during the five years 1904 to 1908, have averaged
£13,569,790 annually, whilst the exports during the same period
have been of the average annual value of £1,748,414. This
Jeaves a net annual Indian importation of silver to the value
of £11,821,376, corresponding to 94,096,738 ozs. of silver coin and
85 te 87 millions of ounces of fine silver,
and of this total a large
oarded by the

bullion, equivalent to

according to the fineness of the silver;

proportion is to be regarded as consumption, being h
Indians in the form of jewellery, bullion and coin.

There is a considerable consumption of zine in India, imported

. in the form of the metal, brass, and

Consumtion of z(nc German-silver. During the five years

sine i the metallic form. un-

d £132,034 per annum, and the

onsumption of £131,569.

1903-04 to 1907-08 the-imports of
wrought and wrought, have average
exports £469, leaving an annual Tndian ¢

1 H. H. Hayden, Mem. Geol. Surr. Ind. XXXVE p. 102, (1904).
2 . H. Tipper, Rec. Gol. Sure. Ind., XXXVITI, p. 215, (1909).
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During the same period the mports of brass have averaged
(it - . I3 - 3 - Y R ol IR 3 o
£m,:1.)0 annually,  and  the (_\.pmt.\ and re-exports  £27,304,
leaving & net annual comsumption of  the value of  £48.056

. . : 48,050,
I _ailver I8 ¢ - . . Sl . . .
(erman 711\(,1. is an alloy of copper, nickel, and  zine of varying
composition (it may be taken  as consisting  typically of 60 per
cent. of copper, and 20 per cent. of cach of wnickel and zine)
The imports of this alloy during the same period have averaged in
value £127,447 annually.

Marble !

India has long been famous for its marbles, chiefly on  account
of the fine buildings, such as the Taj Mahal, built from this mate-
rial by the Moghals.  On account of their chemical purity, the
Indian marbles retain their white surface colour after. g sho\h"n b\i
the Moghal buildings, an exposure to the weather for (:vm‘ 300 year;
The best known occurrences of white

- o . tlf;‘drble are at Makrana in Jodhpur, at
arwa in Ajmer, an ra in Kis
] y @ a onkra in Kishangarh,

being dolomitic marble. Tt is to the coarseness of their grai

that these marbles owe in part their resistance to the weaali,]l‘n.
it is their purity that enables them to maintain thloir whit:
surface, and 1t is their translucence that gives them their delic t(;
softness, which could never be obtained from a fine- rail/led n w{)lL
more suitable for statuary than for architectural pur}g)oqpq q-mr.]‘e
white marble occurs in unlimited  quantities fol‘mil;(r“th; mlni]df]:
of Kyaukse, Sagyin, and Mandalay on the hanks of theh Ir;a‘Wa.all $
A coarse white marble is found in Mergui ; whilst a lsé.ccharoi(]yl-
dolomitic marble is cxposed i large quantities at the fér-fa (’:d
Marble Rocks, forming a heautiful gorge traversed by the N bm ’
river near Jubbulpore. ¥ the Narbada

Occurrence.

the last-named

Homogeneous yellow marble, and also yellow and  grey shell
marble, is found at Jaisalmer in Rajputdna.. Serpentif:(m)% l‘im;*-
stones, showing green and yellow tints, are found i'n' A'm(;r and
other places along the Aravalli belt ; but the most strikine ixa;n e of
this class oceurs at Motipura in the Baroda State in thz 1;n.rml of )
handsome mottled green marble. Very variegateq serpentinous ]ime‘-
stones oceur also in parts of the Cuddapah and Karnul ﬁ)rnmﬁons

1 Seo T. H. Holland. Journal of fhe Queen Viemo
No. I1. March 1904, I 18-26. t Vietorin

Indian Memorial  Fund.

.
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in the Madras Presidency, and at several localities m the Nagpur
and Chhindwara districts in the Central Provinces.

Pink marbles occur in abundance in the Aravalll belt of Raj-
putana.,'and in the Narsinghpur district of the Central Provinces.

Mottled and streaked grey marbles occur in Jodhpur; dark-
grey marbles are obtainable in  Kishangarh and Jodhpur, while
black marble has been found at Bhainslana in Jaipur.

A mottled concretionary dolomitic marble occurs m the Vindhyan
series 4 the Gwalior State, whilst onyx marbles are found at Nur-
pur in the Shahpur district, and near Jhuli in the Baluchistan
desort.

In spite, however, of the existence of such large supplies of
marbles of every variety in different
parts of the Indian Empire, there s
a large import of marble from abroad, chiefly from Ttaly. This is due
partly to the great distances that separate the Indian marble de-
posits from such cities as Caleutta and Bombay, and partly to the
éystematic organisation ol quarrying operations in Hurope, so that
the cost of foreign marble has been reduced.  The foreign unports
of stone and marble during the five years 1904 to 1908 have aver-.
aged 12587 tons a year, valued at £26,574) On account of th.c
{reight advantages attaching to the supply of European marbles, 1t
would probably not pay to lay out much capital on Indian marb!e
quarries ; bub with an order sufficiently large to warrant systematic
quarrying operations, marble ought to be procurable at.acost that
would, repay employment in Rajputana, and possibly in Burma.
The Rajputana quarries are hoth protected and hampered by their
sea-hoard, but in Burma there are hills of marble
{ the Drrawaddy, and therefore well suited

Imports.

Jistance from the
standing on the banks o
for water transport. .

Marble is, however, quarried on a small scale at Makrana in
Jodhpur, the average annual production
during the period under review heing
1,718 tons valued at £1,483 (see table 116).  There is alo &
production of marble in the Mandalay distriet for
No figures of production are available, hut the
{E in 1905 and £547 in 1906,

Production.

small annual
images and pillars.
outtury was velued at £6

1 The returns
marble.

available do not indieate  what proportion of this total is

s 2
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It 1s well known that, i ' ‘ niti

at, f1.19(})1, Lord Curzon initiated a scheme

or the erecti [ a w i
R mcmtloin‘ oti ,;{ great  national
. ' v ortal to Her Majest )
late Queen Vietoria, and that, as the result of otions fren a1
t on Yiet ( of subscriptions from all
parts o Indig, & Sim - was collected  sufficient for the erectio
on the Maidan in Calcutta of a lares buildine + lntown an
o Ma . g ding to he known as

the Victoria Memorial Hall.  As it wag proposed. that this sl

: 3] sed. that this s
be a marble memorial, the question naturally aros ( tH ;ut);lm
s ‘ ) - ally arose as 0 whether
Indian or foreign marble should he employed

The Victoria Memorlal Hail.

L

TaBLE 116.—Production of Marble in Jodhpur, Ragputana, during the
years 1904 to 1908. , o

Yrag. i |
Quantity., ! Value.
_— I
Tons. | £
1904 . - . . .
. . . . | 1,034 1,102
1905 . . . . . : .
. . . 1,726 1,840
1906 . . . . . . .
. . - 1,500 1,665
1907 . . . . . :
. . . . 2,571 1,494
1908 . . . . . . .
- 1758 | 1316
Average .| 118 | 1483
1

Obviously, a much greater outla ) : :
order po utilise the ma.crbles of Raj}lf)u:;‘:;u;d }};a;l\gicl)eendrelj{ulre(l -
freight charges, than the marbles importe:l by %éapge ) 3; liea,v}’
Greece. Nevertheless, an enquiry was undertdke; b T:}I:I (;ca, yl or
cal Survey into the relative merits of marbles fmmy e ,Teo -
of the Indian Empire and from Italy ang (}reoée ']‘\lllan(m:S Tt
these tests, which are summarised in table 117 ;vege t’ 3 e eate
the superiority of the Indian marbles over th(;se fromo 1em0; étrate
In consequence of the generosity of the Jodhpur D a-b)roa t, ?1(}
been found possible to use the marbles from N})akr . a‘r,] :11 "
The qodhpur Darbar will charge 8 annas per ma,tlm; " ntlh' ’ 1p11)1r.
ql_mrned for the Victoria Memorial Hall, but out of (:/11: . mail ;
:fﬂl I;efunddﬁ ?lnnas in cash per maund, as an ad(;)ition;sl Siﬁlwgrii)y
jlon fowards the Memomal, leaving 2 annas per maun(l‘ a: the;

parts
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actual royalty to be paid. The East Indian, the Bombay-Barcda
end Central India, and the Jodhpur-Bikaner Railway Companies
have bgen similarly generous, and have undertaken to carry the
marble required for the Hall free of charge. The quantity of
d by the contractors at nearly 200,000
L}

marble required i estimate
cubic feet.
urpose of experiments referred to above, a piece of
each marble to be tested wascut into
fo::;::lolg:‘;_;‘l‘:ls‘f'i“g of Indlan and smau test-/piece (,),f rectangular s}%apo
Lo weasuring 27 x 17 x. }", the weight
of the test-pieces lying usually between 30 and 10 grammes. All
the edges and, corners were well rounded, so as to prevent loss
of weight by mechanical abrasion ; in, all, 27 test-pleces were
prepared, and the specific  gravity, porosity, and weight of
each piece carefully determined. These test-pieces were placed
on the roof of the Geological Survey Office in a special contrivance
designed. to give free access of the weather to the specimens,
and yet sufficiently heavy to resist  disturbance by, the. cyclonic
The test-pieces were first

For the 1}

storms that sometimes visit Calcutta.
placed on the roof in batches at various dates between the
98th  of July and the I8th of August 19095, and, except for
a few breaks of about onc day each when they were removed
for weighing, were left on the roof until the 27th of April 1909,
a total period of three years and nine months. The number of
rainy days during the period August 1st, 1905, to April 27th, 1909,
inclusive, was 299, with a total rainfall of 219-18 inches. This
indicates the severity of the test to which the marbles were
subjected. ' .

On removal from the roof, each test-piece was carefully
washed in distilled water, dried and weighed under the same

itions as before, and the loss by weathering ascertained. In

cond, .
From this it will be seen

table 117 the results are summarised.
that the range of percentage loss on 16 Indian marbles was 0-131

9.994 and the mean percentage Joss. 0-170. The range of
oreign marbles was 0-169-—0-34b, and the

Thus, the Indian marbles exhibit
the foreign marbles.
are two specimeus

to
percentage loss on 9 f
mean percentage loss 0-228.
a marked superiority when compared with
Classified separately from the Indian marbles
of dolomitic marble from Tonkra in Kishangarh. The percentage
loss on these is very much smaller, due, no doubt, to the
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relatively small solubility of dolomi
These tests justify the conclusion t
cularly those of Makrana, Sagyin,

{

fe as compared with calcite,
hat the Indian marbles, part:.
o Iy !
and  Tonkra, would resist the

(JOI'I'OSiVC aCtiO]l ﬂf LIlC (‘lill]ﬂztc ()l‘ (‘] e
‘ 3 aleutta b(}tt r ” € 1 .n‘
d1e Ndll ) 1)
¢ bhb tor(,] 43

marbles.

In determining the specific gravig

Y ahd porosity of each of these

samples at the beginning of these experiments, ap interesting
covery was made, wviz., that, during a 24-hours’ soaking in .
. i ane {7 MUIS - soaking in water
each of the specimens suffered a distinet logs in weightb})y ]‘Ltt'(h
5 by solution

in the water.

r PO I e %y '
TABLE 117,.'~bunumny .o[ the Results of Weathering  and  Porost
Pests of Indian, ltalian, wnd Grecian iljtt;'b/es e

ty

e
f—

-nnh-ozzs[ V9| 039062 | g,

Number | l,k,‘{af‘lé‘flj\;}fx;-\yasn PERCENTAGE 1ogy
o of NG. BY SOLUTION, PoRrostey. («)
test. e
Hieees, T
PIECs. 1 Range. Average, Range, | T
, | ange, Adzerage, Range
| _ ) 8¢, Average.
i ——
o " . a3 - : (T —
Makrana, Rajputana . 10 [ 13T—180 7 V04 2 ! !
) : =020 K .
Sagyin, Burma . . 31 a31_eygy “Jod 1 o VIS=s | o
Mereui. Burns | : V03007 | 006 | 019030 | -pas
Mergui, Burma . 3 I8 euug -183 023
!
i
i

Aversge of Indian marbles 16

Tonkra, Rajputana 2 UBT—08Y P

(dolomitic).

Wi~ o | ggg gag

—— S

- U8 —062 | -y

— !
—_—

V0s-—2021 012 "080-—"034 ‘32

— -
——

|
S . . {
Carrara, Ttaly . | {8 260 gy o1y o
Pentclikon, Greeee | ‘Y o ! 170- 234 w10 . ’ 0135 070~—177 ‘107
8kyros, Grecee L 1 " 345 s "00‘1 7 ’ 015 OT5— 075 074
Sicily S oo o 021 078 078
! ! 05| g 074 ord

" .
Average of foreign marbles, 9 169—-345 228 4
j

e
—— e

013021 ‘015 073—177 ‘093

(«¢) Amount of " tak ing : urs’
weight of T tcst:;)iggzel,m taken up during 24 loirs 50

The losses thug sustained by t

table 117, and again the Tndign marh]

case but small) over the foreion
o

e

aing,

CXPross i 5
Pressed as g pereentage of thc original

he spec;
Specnnens gre swninarised in
o8 show o . .
show 2 superiority (in this

marbles
arbles, the average percentage
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loss by solution in 24 hours being 0-012 in the case of 16 Indian
warbles, and 0-015 in the case of the 9 foreign marbles. In the
same table are summarised the figures showing the porosity of the
specimens tested, the porosity being the amount of water taken up
during o 24-howrs’ soaking I distilled water, expressed as a per-
centage of the original weight of the test-piece.  As regards this
property, the superiority of the Indian warbles is most marked, the
highest value obtained for the porosity of the Indian marbles being
less than the lowest value obtained for the porosity ol any of the
foreign marbles.  The 16 Indian marbles showed an average figure.
for the porosity of 0-0346, whilst the average of 9 foreign marbles
was (-0928.

The smaller porosity of the Indian marbles is doubtless due te
their coarser grain, permitting a less free access of water to the
interior of the specimens than is the case with the Italian, Grecian
and Sicilian marbles. The smaller permeability to  water is doubt-
less also the reason of the smaller losses by solution and by weather-
ing of the Indian marbles as compared with the foreign marbles,

Although we have compared the average Indian marbles
the average foreign mawbles, overlooking the fact that, n cach case,
the picces were derived from several localities, yet, if the most
typical localitics in each case be taken, say, Makrana for Indis
and Carrara for the foreign marbles, and the figures for these two
localities compared, it is seen that a similar superiority is shown
for the Makrana marble over the Carrara marble.

with

Mineral Paints.

Up to the present the manufacture of mineral pawts appears to
be very small in proportion to the demand and the natural
resources In minerals appavently suitable. In the Jubbulpore dis-
trict Messrs. Olpherts & Co, of Katni are utilising the soft hematites
of Jauli and are drawing supplies of yellow ochre from the Panna
State, while similar works (Messrs. Turner, Morrison & (o.) uear
Caleutta are dependent largely on imported material.  The Jaull ochre
pit is held by Messrs. Olpherts & Co. on an annual rental of
Rs. 800. The following production has been reported :-—

T'ong,

1906 . . . . . . . . . . 2G5
1907 . . . . . . . . 400
. . 300

1908
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Mineral Waters,
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e value of these 1 1 i
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temple and rest-house for baths, being supposed to be of value
for rheumatism. ~ At Lasundra in the Kaira district, and at Vajra-
bai in the Thana district, Bombay Presidency, springs of sulphurous
water, having a temperature of 115°F., are also resorted to by
Hindu pilgrims. Generally it may be said that hot springs, often
sulphurous, are common throughout the Tertiary areas of Sind and
Baluchistan on one side, and of Assam and Burma on the other side
of India, the digtribution being similar (and perhaps dependent on
listribution of petroleum, with its constant
Other springs occur along the foot-
hills of the Himalaya, in the Kharakhpur hills, etc., sufficiently
well distributed to permit of easy transport. The provincial gazet-
these springs to guide private
enterprise, but more might be done in the way of analysis of the
waters, which would be as interesting from a sclentific as possibly
The mineral water of Sitakhupd

nly one which has been turned to

similar causes) to the ¢
associates of salt and gypsum.

from an economic point of view.
in the Kharakhpur hills is theo

account.

' Nickel.,

Ores of nickel (nickeliferous pyrrhotite) have been found smongst
the copper-ores of Khetri and other places in Rajputana. Nickel
has also been detected in small quantities In chalcopyrite and
pyrrhotite found associated with the gold-quartz reefs of Kolar,
and in pyrite said to be from the Henzada district of Burma.
Complex sulphide ores, consisting of pyrrhotite, pyrite, chalcopyrite
and molybdenite, have been received from the Tobala taluk in
South Travancore. Both nickel and cobalt are present in quantities
beyond mere traces, but nothing is yet known as to the extent
of the deposits, nor have any proper average samples been assayed.
A surface sample of ore showed 1'20 per cent. of copper, 0-G+ per
cont. of nickel, and 0-08 per cent. of cobalt, with 12 grains per:
ton of gold and 2 dwts. 12 grs. per ton of silver. Further investi-
gations may show that the deposits are richer than Is indicated
by this dnalysis.

There 1s a considerable consumption of nickel in India in the form
of German-silver, the annual imports of which during the five years
1903-04 to 1907-08 have averaged 1,103 tons worth £127,447

Further, on the lst August, 1907, the issue to the

(see page 13)- : |
public was commenced of the new l-anna nickel coinage, consisting
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The large increase in the figures of total exports of manures for
the, years 1905-06 to 1907-08 is due to the inclusion of figures
for fish manure and oil-cake manure.

Among  the  phospbatic deposits  of India, the principal, and
perhaps the only one worth considering, 15 the deposit of phosphatic
nodules of the septarian  kind, occurring o the Cretaceous heds
of the Perambalur taluk, Trichmopoly district. Madras Presidency.
Dr. H. Warth estimated in 18935 that to a depth of 200 feet the
beds contained nodules to the amount of 8 million tons, bhut the
phosphates are distributed irregularly through clay. varying, in the
different excavations made, between 27 and 47 lbs. per 100 cubic
feet, and in the shallow workings 70 ibs. per 100 cubic feet. - Analy-
ses of these nodules show them to contain from 56 to 59 per cent.
of phosphate of lime with about 16 per ccnt.. of carbonate. Two
attempts made to dispose of these phosphates in a ﬁnel.y puwd_ered
condition for use as a fertilizer on  coffec plantations m Southerl.l

India were, however, reported to he unprofitable, and ining leases »

have consequently not been applied for. A third attempt i to .bc
made to profit by these deposits, as there 13 in Ceylon, according
to the present concessionaire, Mr. A, Gihose, a considerable demand
for the crushed nodules.
Small quantitics of apatite are turned out and thrown away
with the waste in the Hazaribagh and NeHore mica-mining areas,
and a few other oceurrences of unknown, and presumably small,
value oceur at different places—mnear Mussoorie, in Eastern Berar,
and In the Eocene shales above the coal near the Dandot colliery
in the Punjab Salt Range. Apatite in small granules could also be
washed out of the decomposed koduritic rocks found in many of
the Vizagapatam manganese mincs,‘and mighf bc. obtamable tvh‘us in
some quantity.l The rocks _of Jothvaa Hill I Na.r'ukof State,
Bombay, arc very rich in apatite, but hardly worth treating.”

Rare Minerals,

Until the issue of the previous Review (1904) the minerals of the
so-called rare metals had received practically no attention i India,
althousl some were known to exist. During the quinquennial

o . . . { 5 1 irec
period now under review considerable attention has becu  directed
251, (1909).

11, 1. Formor, JMem. Geol. Swre. Ind., -XXXVIIL p.
2 Ibid., p. 648
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bribus .erlved, in all probabilit 0
c}}arnocklte series forming the hill 1
Tinnevelly. The quality of the sand ?S
and excavations have shown the continuance of 1. ;
' ¢ mineral to a

depth of 25 feet. An : i
nafu_ o eet.  An analysis of 4 small samy)
, [ Iathconcelltwt@ﬁ showed nearly |9 e sampie of some of the
only other mineral i s aplen moe b of ‘
Survey Office besidels Sxcilr(r)le Of thg samples receiverd irl tlfgugl*d.l Thc
of zircon If’ ! k nazite, s ilmenitg and e
e . the facts are s reportes the( L a small quantity
develv i great. value has beon s ! rle 13 no doubt that a
minerc;fl)rgexzit tdurmg the next few yoajrq n(f notha (oo
indus - s, a0 0L anot .
similaritv bet ty in India. Th.ls dlsu)very i11UStn(J'5ther rthon the
sim GCOI; etween the crystalline areas of Br rla o Jurther the
omi¢ munerals found therein ; the plincaiJIZ);I anf{ Inldla o
Dine mmerals found

; n of the waves
‘y, hror.n the rocks of th(i
s‘,eparatu}g Travancore andl
sald to improve with depth,
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in economically valuable quantities in the two countries are
manganese-ore, and monazite. Further

said to have been found to the-
eastward from Cape Comorin in the Tinnevelly district of Madras,
by Mr. H. A. Pearson ; and near Waltair in the Vizagapatam dis-
trict, hy Mr. Schomburg, the degree of covcentration in the latter
han in the Travancore sands.

From some auriferous concentrates obtained by Mr. Hayden
from Chaksan on the Tsanpo i Tibet, Dr. J. M. Maclaren obtained
a very small quantity of black cubical crystals of minute dimen-
which he suggested were pitchblende or uraninite. These
same concentrates were subsequently examined at the Imperial
Tnstitute. The residue after removing the magnetite was found to
form only 2'3 per cent. of the total, and on analysis yielded very
small quantities of phosphoric oxide and oxides of cerium, thorium,
and uranium, indicating 015 per cent. of monazite, and a ftrace
of a thorium-uranium mineral.
iridosmine  have Dbeen found the auriferous
Platingm and Iridiam. gravels of tl.xe rivers draining the slopes

of the Patkoi ranges, both on the Assam
, : and the Burma sides.
Columbite (niobate of iron and manganese) and tantalite (tan-
talate of iron and manganese) have been
Columbite and tantalite. i <. . .
ound at several localities in the mica-
ndia. There is, of course, a perfect gradation
talite owing to a gradual replacement of
tantalum, with a corresponding increase

at any locality where one of these
ably look for the other.

diamonds, gold, mica,
deposits of monazite sand are

case being much less t

slons,
Platinum and

bearing pegmatites of 1
from columbite to tan
niobium (or columbium) by
in specific gravity, and
minerals has been found one may - reason
Tantalite is of much greater value than columbite on account of the
demand for tantalum for manufacturing the metallic filaments in the
Tantal incandescent lamp ; and, consequently, the value of samples
of columbite and tantalite depends on the percentage of tantalum

present, usually expressed as the oxide Ta,0,. These minerals have
been found in the districts of Gaya (at Singar), Hazaribagh (near
Kodarma), and Monghyr (at Pananoa Hill) in Bengal; in the dis--
tricts of Madura, Nellore (at Chaganum), and Trichinopoly (near
Vaiyampatti) in Madras ; and at Masti in the Bangalore district, Mysore.!

1 1, 1. Fermor, Mem. Gesl. Surv. Ind., XEXXVIL p. 204, (1909).
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At Pa.n.anoa Hill near Jhajha (Nawadih)
Indian Railway, bhoth columbite and tantalite are found, two s eei-
mens of th(j, latter .recelve(l in the Ueological Survev ()’m(f(lrll‘&}i/.'il‘](f
the very high specific gravities of 6:75 and .92, A "
of the tantalite has been shipped to Englan(l by the concession-

r, Mr. F. H. Achard ; assay 37
‘holder, M J” H Achar.d', assays have shown 37 per cent. and 52
per cent. of Ta,0_ on different sarples.

Some years ago Mr. C. Middleton of Trichinopoly  discovered
when excavating for mica in the Seamallai Hillg nm; \/"L" e‘e(t’.
in the Trichinopoly district, a mineral which he h;[ ‘(.l'?idlvl:[{m?l
London in 1908, with the discovery that it was t'irlt';l’(ir» (L‘?mi(’(. 'm‘
66 per cent. of 'l'a:!()ﬁ. A specimen 1‘0(:0,ivcd(in(‘tl;(* ((l?tl ’]{”I{m‘c’
Survey Office is much nearer coluy bite than ta‘ntali‘ro( el
rence is now heing investigated by a local syndicate

Railway Station, Iast

A 24¢ton sam ple

The oceur-

Hienite, or titaniferous iron-ore, oceurs as small solated crystals

Titanijum. I various paits of the charnock; 21
tite series

and  pyroxene-gr 1 1

' Xene-granulites of  Peninsular
o ninsula
;[ndlﬂ,, but no L?Lgc deposit of the ore has heen recorded. 1t is found
in abundance i the monazite beacl sandg of 'I‘I“.L ano‘ .(m
, | nothew hea s avancore (sce

above). A\I')ou‘r, '.i nmiles  south of Kishangarh in  Rajputana lar
erystals of ilmenite, 2 -3 inches in ] oot e
: | > = 7o Mehes an lameter, are found associated with
clear calcite crystals forming a hroag veln in the (rranitoid.’ i
clear c: ' ' , ! he ¢ aneiss,
This ore was at one tune smelted in the local native furnace )
. : d aces,
Rutile, one of the natural formy

8 of titanic oxide. iy wi ;
. N o ¢ 1S W v o
tributed thronghout many of the ’ dely dis

found . vi ; crystalline schists,

ound mm pieces of some size 'l

: I some size during (‘-\’]ll()l'at(>l'y work for wica

m the neighbourhood  of  (hatasher iy the  Narn: U dic e -
atiala State. Puniab My, Bos arnaul  distriet  of
L e 1abo s A bose also reports the oceurrence of

this mineral in the vicinity of Kadavyy in the Tl'i(h;r’m 0,1 / i
. _ ‘ R ) he ' voly dis-

trict of Madras. Rutile is used for mparting an ivorv]i]l»p) |

to poreelain, and for the enamel of artificia) teeth T e

The oceurrence of the uranium-ore

It has heen

: pitehblende, or yraninite
1t : '
. with the other urani i

Uranium (pitchblende and samars. bernite a } . i winerals - tor-
it : anc uranmm-ochre, at the Singar

mica mine in the (4 istri
' & | heGaya distriet, Bengal
and also of considerable quantities of triplite, a phbsplntp of,i a i
, , » of iron
manganese, has heen known for some voarg Furthm(sl i fam
anganese, . I specimens from
this locality, brought to the  (feological Survey Office in 1908 by

L'P. N. Bose, Ree. Geol. Nurr. Ind., Xxxm}—ﬁbm T

which is a silicate of the yt
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Mr. H. A. Pearson, were found by Mr. 'l'ipp(‘r to show In ‘addition
columbite and zircon in considerable quantities, th(f . latter in  well-

As there are considerable quantities of these rare
ar. the occurrence should be worth exploiting for
, and . possibly tantalum. and other rare

formed crystals.
minerals 4t Sing _
ores of uranium, zirconium,
elements, and perhaps as a source of . v
A small quantity of wraninite sand, said t‘o l)(: fr:om tlvleiva]]oy
of the Kistna, has been received from Mr. C. W. Schomrbmg.
The very rare mineral samargkite (id'entiﬁo(l by 'Mr. T. ‘R.( ‘B'(llyi;h).
has recently been found in a mica-bearmg pggma’tltu “hear J'rl afm‘
village, Nellore district, Madras. 'l.‘he pegmatite )ls]]betm(jg .wor];:i(ir :(1)
mica, but about 600 Ibs. of sapmrsklte }11ave been collecte .Yln 0 e
obtain an opinion regarding 1ts value. ngarslnte 18 a .\.ery comlﬂe:
niobate and tantalate, chiefly of uranium, the yttrium earths,
and iron. . ' ) (
Of minerals containing the yttrium carths in considerable quan-
tity, samarskite (see above) and gado-
Vitrium Earths. linite have been found. The latter,
triom earths, beryllium, and iron, oceurs
with cassiterite, m  the

phosphates.

in a tourmaline-pegmatite, in associ;%tion
Palanpur State, Bombay Presidency.” . . . |
Zizcon, or zirconium dioxide, is found 1n nep}u%l1110-syemte§ near
Kangayam in the Coimbatore d]S'tI'le,

Zirconlum. Madras, and with the triplite of Smgar

in Gaya (see above, page 270).

Siate.

S]ate—quarrying gives a means of livelihgod to numbers of ;vorlf(ers
along the outer Himalayas, where the foliated ro(rks%i t!lf)llgl (')hFe;1
not true clay-slates, possess an even and p?rfect. ss1]1t_\,j;‘ w‘ 1‘0,1
enables ’r,hem. to be split for slabs and even hnfs xooﬁng hdte§ at.
: In the Kangra district, work 1s bgmg carried on in a
Kanyara: aner by the Kangra Valley Slate Company. Ltd., which
syst-ematlc n;ia ;ear‘s ending the 31st December 1909 has declared
d}lr.mg the Vrea)ing 17 per cent. per annuin with the addition of
S;;]s(}igzg:blzv:urfs to the reserve funds. 'Fl_le same ( (OII)[);;l}"‘V?Tl'(S
quarries in clay-slates amongst the Aravalll series near f“am in

n eyt A o
TG L Tipper. Ree. Geol. Sure. Ind., XXXVITL p. 43 (1910).

. S B
2 ¢ H Holland, Rec. Geol. Surv. Ind., XXXI. p. 43, (1803).
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the Gurgaon district south of Delhi. Another company working
in the Kangra district is the Bhargava Slate Company.

In the Kharakhpur Hills, Monghyr district, Bengal, a private
company, Messrs. . T. Ambler & Co, is working a slighudy meta-
morphosed phyllite, probably of Dharwarian age, which, though

not giving the thinnest varietics of roofing slate, produces fine
slabs for which a more extended use is continually being found
for flooring, roofing, ceilings, and for small dishes and curry plat-
ters for native use. Some of the quarries held by this firm date
back to ancient times, and probably vielded the very fine piece of
slate from which the throne of the Nawabs Nazim of Bengal, now
shown In the Indian Museum, was fashioned.

Slate is also being worked in various parts of the so-called
transition series of rocks of the Peningula; such figures as are
available to show the extent of the trade are given helow (table 119)
with the figures of production of the two companies already
mentioned. The figures returned by the Nizam’s Government,
Hyderabad, show the annual production of a substance returned as

“ slabstone’”, varying in value from about £400 to £800 per annum
but whether this “ slabstone 7 is slate or not ig not known.

TasLe 119.—Production of Slate during the years 1904 to 1908.

L1904, 1905, 1906. 1 1907, 19083. AVERAGE.
P P
ProviNcE. | % F< < B o 1, %

T £ F ¢ § 0 T ¢ 2 ooslEoo¢
- ~ [ ~ =4 ~a J x ~ =4 ~ e -
g = = = = = = 3 = % S 3z
& 1Y & ; BN <7 S AN & ; 28 & [

") N
Tons £ {Tons,| & Tonms. ¢ rom! Tong,: £ fToms., £
Bengal— 1 H

I i \
Monghyr (&) | 213 246151 216 | 2,484 2,040 2623 2,286 2,207 1,047 . 1,509 | 1,062 2,257
) i .

Hyderabad . | (o) 3785‘ €@ 3 (o w2l s @ | e8| . 2
Punjab— | ‘ ! ’, !
Gurgaon (b) . ( 673 t;rx*%; 2,313 1'9,431.';* 2173 3,584 ;2.684]1 L341 6,374 6,503 1 2,848 2,923
Kangra (0) , IR ¥ E 7 SR B 36718 L. 19031 .. 45T
and {(¢). ! i : ;
Rajputana . 30 14 25

‘[ 12 186 181011 l 29 318 (d) 21
United  Pro-' 4720 562 4,8

t 569 300 048,383 747 t 6,479 ~ 799 6,067 629 ]508¢ 664
vinees, : ! . . )
) R ] v I
8,496 0 ..o | 8295 .. HgEl (. ‘m.xo‘l . ]»u,m - 10,757
{a) Output by Messrs, C. T. Ambler & Co. (b)Y Ountput by the Kangra Valley 8late Co.
{¢) Weights not available : sale values given, (d) Four years’ average. (¢} Weights not available,
* Estimated.
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Sodium Compounds.

"Besides sodium chloride, other salts of soda, notably the sulphate
(khart) and carbonate (sajji), accumulate I the soil' of arcas
where the climate is dry, giving rise to the alkaline efflorescence
known as seh, which renders large areas quite sterile. Both the
sulphate and carbonate are also prominent amongst the sodie con-
pounds in the brine of the Rajputana Salt Lakes. Carbonate of

soda oceurs in quantity in the water of the Lonar Lake referred to
helow.

There was formerly a considerable production of both salts for
consun:-ption in India, but the native
Imports. . . . .
material Is now being displaced by
the cheap supplies of chemically manufactured mnaterial obtained
from Europe. The total imports of soda salts have iecreased
from about £70,000 in 1905 to £126717 in 1908, and the
increase in the imports is no doubt due in part to the gradnal
reduction in the cost of sada salts in centres of chemical industry,
The nuports of sodium bicarbonate during the period averaged
72,772 cwts., valued at £28331. The imports of caustic soda have
increased from 46,316 ewts., valued at £25,949, for the last nine
months of 1905 to 92,379 cwts., valued at £55,468, for 1908,
For information concerning the alkali compounds used and
manufactured in India, reference may be made to the Agricultural
Ledger, No. 5 of 1902, published' hy the Reporter on Eeonomie

Products, Calentta.  Other nuwmbers of the Ledger give information
about reh.

The proposal to utilise the accunulations of soda salts in {he
Lonar Lake. Loxmr*Lal\'.e (‘l9° 597 76° 337 in  the

Buldana district, Berar, has been fre-

quently raised, hut the place is too inaccessible at present for any-
thing like development on a large commercial scale.  The lake lies
in a depression in the Deccan Trap, and its origin, though -not
satisfactorily explained, is regarded as probably similar to that of
the so-called ‘explosion craters” of the kind described by
R. D. Oldham in the Lower Chindwin district! The depression is
nearly circular, about a mwile in diameter and 300—400 feet deep;
at the bottom there is a shallow lake of saline water, which is
variable in density and quantity according to the season: of the

v Ree. Geol. Sure, Ind., XXXIV, p. 137 (1996 .
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y';‘ . ”“‘ most prominent salts in solution are the carbonat
chloride of sodium, the former being in excess and of ate and
separated on aceount of supersaturation.! s and oftenfound
Considerable quantities of soda s
. .mlt(}lmft)l( quantities of soda salts were recovored l
ake m » s for use ; ) R rea srom this
l; ke in the old df%)s.fm use m the manufacture of goap | m this
ut, since the principal markets for god ' ap and  glags ;
cheaper and purer products of tlle -E a are- now served by the
' . . S8 3 uropean _} . .
turer. there is N ) 1} chemical manufac-
o i . ere 18 little demand for the mpure salts from Lo anufac
ake were more acccssﬂ)le to the railwa ) wonar. 1
operations of recovering and purifying t} ly systems, and  the
svetemati ’ he salt o oraan, .
a systematic manner, Lonar might again sl § were organised in
. g . _ .
ing market for soda salts. ) ware the greatly increas-

Steatite,

One of the st widelv digtr
ither 3 ]t most widely distributed minerals in Tndia i i
t.’}lJ er in the form of a coarse potstone -—go lled v 18 steatite,
its eener ; . I R0 called on
tg;mal use ]m making pots, dishes, ete.—or in 1
pact form suitable for carvings S 6 more ¢
l.( m suitable for carvings, and in its best for nove com-
the manufacture of gas-hurners. There i%éx td i Sntable for
value i Iv over : L rade of ur T
( ;( in nearly every provinee, but it is- i most, ]d.“t(’”“med
- v W < s a1 oY ases 3
o form even a rough estimate of jtg valye A Cd%}b u bossible
0 ‘ s Tndi . ‘ oA oex I
Fm))t of the lln(lmn occurrences of sfeatite was L austive ae-
. R, Mallet i the Records. (ieological Sttre L‘J)]u ished by My,
o QO J 4 Yo ) T ‘D
part 2 (1889) 0 and a note by Mr. |, 1 T'l/ /] m'[m, Vol. XX11,
mge 71 of the same SR o avden i Vol XNV
5} P,i ) ! H'I sam p'u]»l.lmnmn adds. further details wi XXNIX
o the deposits in Minbu distriet, Buring als with regard
Soeh digures as oare available for -

account of

are stimmarised in table 1200 The \2'1‘1\‘0;"‘}7}‘)%#‘ of Tndian stcaite
vary between very  wide hmits, ang algh(:l&:]‘gm\d o the
:;I:n'il.\' dne to (-[l”.!‘]"(‘llf'(‘ﬂ in the valie of 1’])4\',«:7.”‘13 ‘ .
]}l" ‘.lsw to \\.']m'h it s ',)”r' et some of (‘ll(‘]f'(r‘”-(x‘-‘ oo o
111'3(ngll “M.““MOS‘ A S ignres ave prohably
t})(‘l};:(l);jlillattltﬁi (]]?!)(T:QI.‘S ()Tl -”“‘ north - side of e Marble Roeks i
pore district. which were formerly e Hocks in
11101.11().(1§ with a small annual production lx‘w‘\\ e Y e
on mining lease by Mesrs. B (! Dut{ q( ]( now heen taken up
deposits at Gowarl and Lalpuwr on the vy & Co.; whilly

; south si T
have been secured by the Bombav Minine and P]lgo “i' th@gl\arbadu
. ' toe) X Spec mne yndi .
) cate.

mineral

e P Reo also the new Buldang T)iih'—;f Clazett o
Striit Gazetteer,

us s no L doubt -

g
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The output [rom  this area in the vear 1908 is refwrned at the

considerable figure of 761 tons.

The Bunmese production cones from. the Minbu, Pakékku Hali
Tracts and Thayetmyo distuicts, and is used for penecils; hence
its high value. The decreasing production is  said to be dus
partly to the gradual replacement of the steatite pencil by pen
s exhaustion of the deposits.

L prospecting license over the
4 Uheruvu near Betam-
1909 prospected  the
Samples sent to

and paper, and partly o the

In 1908 Mr. A. Ghose obtained :
steatite deposits at Muddavaramn and Muxsi)
cherla in the Karnul distriet, and  during
deposits at . the latter place on a large svale.
Furope and America  have heen  favoupably reported on and  in
ono case valued at as high a rate as £10 a ton. It is proposed to
export the mineral in the powdered  condition, after preparation on

the spot.

Tance 120.—Production of Steatite during the years 1904 to 1998.

1 1007, ‘ 10ps,

1904, 1905, 1906,

PROVINCE. - !
an- . Quan- . Quan- Co L Quans Lo b Quane g g
(izx‘;gj Value. )tl‘lt;n Value. gm_: ( Vatue] iy | Ve Ty, Valug.

Tons, £ Tous. £ Tons. I Tons, £ Tons. 9

Burma . ., . 19 577 12 84t 0] 273 8 201 s o8
Central Provinees . | .. . . )t ores 1019
Hyderabaa . () 6w 9 A 8] W 7] ) 38
Mysoe .| sos a0 1899 25 @Rl 88O W om W

I T ——

TOTAL a7 7es A 595 w 379 8 208 769 1,135

returned, .
res nob ret ntrustworthy character.

gures discontinued on account of their u

Soluble Sulphates.

1o on the dyving voleano
aud vn some of the

Sulpbur. voleanoes in Western Baluchistan, whilst
with the petroliferows Tertiary
as n the Arakan
of free

() Qua;tity figu
() Collection of fi

Sulphur, Sulphuric Acid and

of sulphwr are obtainab
of Barren Island,

Small quantitics

it has Deen reported i contection
rocks fn the Baluchistan-Persidn Lelt,
8ystemt ¢n the east. There are, however.
sulphur known to be worth working.

as well
no  deposits
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Pyrite is known in various parts of Indis and in o 1
near Kalgbagh on the Indus, it ig suﬂjcie[;tly abund I;G blace,
shales, which have been worked for alum (see pa )'e( 9 g\( o ,-l,n the
to frequent ecases of spontaneous combustion{D A P g e
of this sort is ouc that, suitably placed might .bo Ifl ”(;ccurrence
source of. ..%ulphur. Otherwise, the only Chaincc ;)1" sul )1(1)"1'\? u(.: o
with the imported article is houng up in the pl‘ui}lml 1{ ‘(: comnpete
the metalliferous sulphides for hotl, metal and sulphur noob developing

In view of the value of the imports of sulphur and sulphurie
ill(‘ld, and in consideration of thilfu,ctt‘
bo tho kex fo many indu,‘;ﬁ* a,n:i;uap lbupply of t.hn acid would
fooble conaton, Gy M rios cither non-existent or i g

) manitacture of sulphurie g0 on a large scal
and ch'm,pl_v would be the Starting point of an ceon mic MOL e

During the five years, 190304 to 1007.08, the i j rtm 1{@1\'31.
have averaged 63433 cwis a year, valued of 90 ")1160 of sulphur
\V]t%]_ an annual average of 34126 cwig valued 't"£lé fi»‘::\cormpared
pericd of the previous Review. e avera >ed o por the
sulphuric acid was 62,909 cwts,, valued at £i34 'lla(l)mua‘1
with 45,374 ewis | valued at £32.273, for the e;j‘01 ’ fas .
Review. Of these imports, there lag been arP1 av(-or the previous
export of 94 cwts,, largely to Persia, In addition etla&(,} a,mluz.ﬂ re-
there are several chemicals imported that could b ’ 5.‘11]11101‘10 v
chea,pl.y. in India if the acid were made in the . PlUdUC.ed S
quantities at a sufficiently low price, The a,vei'a yecou,ntry m large
imported bleaching materials alone, duting the {Df a.nnua.l v of
to 1908-09, previous to whicl there was po sepam;):l hoan ]f'JU5-(-J(}
the trade statistics, has been £22,858, startinr; ‘\ ’e:}llum.mutiﬁlf u
1905-06 and increasing rapidly to £30,388 in 1908-03 v AT

On the Giridih coalfield, bye-product recovery coke®over i
an annual production capacity of 40,000 tons of coke i‘OV?ILS, e
been erected and set into operation (in 1909).1 The’ Ia'VC l'fdc‘i‘nﬂy.
course, converted into amnionium sulphate, theyep 311.111(‘)1‘1.13, s, of
additional demand for sulphuric acld 5 and should 'tf/ixcrxe,d,tmg o
prove Sflccessful, as seems almost certain, several otzhelr; (f\]ﬁ”mem
companies will probably be stimulated 1o erect; :iillliii;f U—LVLu coal
prevent the great waste of bye-products now {akine )l; lf :“%L and
manufacture of coke in Bengal, thus  increasing th: Idjlcxt'ml«l{ ;hb‘

) ’ -l or

Sulphuric acid.

import of
compared

FTUH. Ward, Ree, tcol, Supe, Iud., X\Xi, Pp. 92—~ 100 (T904), T, 1

hide, ppe L0102 5 P, fust. Geol Torst, Ind., 11, . 47, (2007 - Tolhnd
LI R PR
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sulphuric -acid. With the discovery of highly aluminous bauxites,
1t should now be possible to manufacture impure aluminic sulphate
and alwpine-ferric’ cake for use in the dye-works of the country.
There are now several sulphuric acid factories at work in the Nilgiris
(the Government Cordite Factory), near Madras (Messis. Parry & (o),
near (‘alcutta (Messrs. Waldie & Co. and the Bengal Chemical and
Pharmaceutical ('0.), and in Cawnpore (Messrs. Waldie & Co.).

The approximate amount of sulphuric acid of all strengths
mwanufactured by Messrs. Waldie & Co. during the period under
review was about 600 to 700 tons per annum. The acid is produced
by the ordinary °chamber’ process from sulphur imported from

Sicily. It is concentrated to specific gravities of 1-840, 1-800,

1-740, and 1-700.

Sulpbhuric acid has been manufsctured by the Bengal Chemical
and Pharmaceutical Works, Ltd., since 1907, the raw materals
used being Sicilian sulpbur and Indian saltpetre.  The present daily
capacity of these works ix about 2,500 [bs. of acid of the specific
gravity of 14740, but the works are being extended to allow of
the daily preduction of 4,000 Ibs. of acid. A small portion of the
acid is uwsed in the manufacture of nitric and hydrochloric acids ;
suceessful experiments have been cartied on at these works for the
manufacture of alum and ferro-alum from Katni bauxite and of
bleaching powder from pyrolusite from the Central Provinces.

In the year 1908, a company entitled the Burma Chemical
Tudustries, Ltd., with an issued capital of Rs. 2,50,000, was floated
for the purpose of erecting sulphuric acid plant- m or near Rangoon.
The plant, consisting of four leaden chambers with Glover and Gay-
Lussac towers, is designed for a daily production of 10 tons of acid
of 1-84 specific gravity, from Japanese and Sicilian sulphur. The acid
will be concentrated in o Kessler plant. It is to bhe put up in
cast-iron drums. There is a considerable consumption of sulphuric
acid in Burma for the refining of petroleum products.  This acid
has hitherto been imported frém Lutope, and Indiay producers of
been able to supply the Burmese demand

sulphuric acid have not
- other suttable

on account of the difliculty of providing lead or
cases for the transport of the acid by sea from Calcutta or Madras.
For manv years pyritous deposits in India have been turned to
account lor the manufacture of soluble

Stlplates of kon aad copper. sulphates of iron and copper. The
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case of alum has been referved to alveady (supra, page 208), and
with the alum, which was formerly  obtained in quantity [rom
the decomposed pyritous shales ate Khietri and Singhana in Rajput-
ana, copperas aid blue vitriol were alko oblained,  No statisties
are, however, avatlable with regard to the history of "these mdustries,
which have had to give way to the importation of cheap chemicals
from liurope.

Being practically the end of the Review this is a convenient
place to point the lesson faught by a gencral survey of progress
(of. page 1), Sulpluric acid s the key to most chemical and to many
metallurgieal fndasbries 5 it s essential for the manufacture of super-
phosphates, the purification of uineral oils and the production of
ammonium salphate, various acids, and a host of minor products;
i is o necessary link in the chain of  operations involved ~in the
manufacture of the alkalies, with which are bound up the industries
of ‘making soap, glass, paper, oils, dyes and colouring matters ; and
as a_Dbye-product, it permits the remuncrative smelting of ores which
it would be impossible otherwise to develop.  During the last hun-
dred years the cost of w ton of sulpluric acid in England has heen
reduced from oveér £30 to under £2, and it is in consequence of the
attendant revolution in the Kuropean chemical indus'ﬁics, aided by
increased facilities for transport, that in lndia the manufacture of
alum, copperas, blue vitriol, and the alkalies have been all but
exterminated ; that the export trade in nitre has been reduced instead
of developed ; that copper and several other metals are no longer

smelted ; that the country s rohbed every year of over 80,000 tons

of. Phosphatlc fertilisers ; and that it is compelled to pay over 20
¥mlh({n st«?rhng for products obtained in  Kurope from minerals
identical with those lying idle in India.

~ Although sulphuric acid and the alkalies are essential to so many
other industries, the conditions for thejr profitable manufacture will
balancc the * protective” effect of transport charges only when there
15 a 1.11arket in the country for the l)yc—produc?s which are now
:151:‘:11(‘[“30 éii’lltt]b of the leC']O of operations in u cliemical industry.
018, as s ‘ 4 watidies are  ranpi

ripening, but.thc: entqr[fi:illl]gl)iul:i“lcl‘:li;’znl:l(itﬁllgmj[‘lhtl(b’ ‘1‘10 i

. 5t remember, also, that
the P”‘S‘ff‘t requrements of India represent but a fraction of the
constmption that will follow any material reduction in prices by
local production.
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> Tungsten,

Wolfram, a tungstate of iron and manganese, has been found in
several places 1 the Indian Empire,
In Burma,b placer deposits of tinstone
are found in many of the streams and rivers draining down from
the range of granite hills and mountains that separate FLower
Burma  from Siam, from the Pakehan
river, bounding the Mergmi district on
the south, through the whole of the Tenasserim Division fo a point
at least as far north as the State of Karenui. Many of these
placer deposits contain wolfram ; but until recently this mineral had
not been found én sitw in Burma.  During the Jast two ov three
vears, however, Mr. J. J. A, Page has tound wolfram  4n sitw in
quartz veins and in pegmatite (in both cases associated with eassi-
terite) near Maliwun and Bokpyin in Mergui: and also at various
Jocalities in the Tavoy district.  Asfociated with some large speci-
mens of wollramite, from the Sanchi streamn in this latter district,
is a small quantity of tungstite or tungstic ochre, the vellow

Occurrence.

Burma.

" oxide of tungsten. Dr. A. W. (. Bleeck reports the existence of

a well-defined lode carrying large quantitics of wolfram on the road
from Thazi to Taunggyi on the border of the Yamethin district and
the Southern Shan States: and also at Neyaungva in the Yengan
State, Southern Shan States. A trial sample ol wollram, weighing
14 cwts., was shipped from Port Victoria in Mergui in the vear

1908, i

In iTndia, solfram has been found in the Hazaribagh district,
Bengal. in the Nagpur disrriet, Central
Provinces. and i the Trichinopoly dis-
trict, Madras. In Nagpur, the mineral oceurs near Agargaom in a
series of quartz veins interealated in tourmaline- and mica-schists
in the Dliarwar system of rocks ; prospecting operations are being
carried out by Mr. J. Kellerschon of the Carnegic Steel Company
to test the value of the deposits.”. Small quantities of scheclite
have been found associated with the wolfram.

Nagpur.

1 See J. J. A Page, Ree. Qiol. Supv. Ind., Vol. XXXVIT, pp. 39 -41, (1908);
XXX VI, pp. 57+ 59 (1909); I T. Fermor, Mem. Geol. Surv. Ind., XXXVIL

. 209, (1909).
"3 L (L. Fe)n'mm‘, Ree, Grol. Surv. Tud., XXXVI, pp. 301 to 311, (1908
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Mr. P. N. Bose reports the find of a specimen of wolfram near
Kadavur in the Trichinopoly district,
‘ and of another near a pegmatite dyke
on the eastern flankx of Ururarkarad. The former has been found
to contain 31°72 per cent. of tungsten and 3-15 per cent. of tin.

Judging from the above it xeems probable that India will be-
come a producer of wolfram in the
future. At present there is not likely
to be anv  iuternal demand for this mineral. and thevefore the
mineral will be  exported in the raw condition. if necessary after
preliminary concentration. Tungsten-ores are valued according to the
percentage of  tungstic acid (WO). the market px:ir;n at the beginning
of 1909 being 26 to 27 shillings. and, at the beginning of 1910, 42
to 44 shillings per unit.  The chief demand for tunesten is for the
manufacture of tungstengsteels, which possess self-hardening pro-
perties, and are used chiefly for high-sreed machine-tools, hoavy
guns. and armour-plate. In the metallic form. tungsten 1s used as
a filament in the new TungstenTlloandoscm\t lampx'; whilst tungstate
of soda haslong been used as a mordant, and for rendering vege-
table tissues, such as linen and eotton. non-inflammable.

Trichinopoly.

Economic considerations.
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