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[.—INTRODUCTION. |

FMPYHE method of classification adopted in the first Review of

Mineral Production published in these Records (Vol. XXXII),
although admittedly not entirely satisfactory, is still the best that can
be devised under present conditions. The methods of collecting the
returns are becoming more precise every year and the machinery
employed for the purpose more cfficient. Hence the number of
minerals included in Class I-—for which approximately trustworthy
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annual returns are available--is  gradually increasing, and it is
noped that before long the minerals of Class IT—for which regularly
recurring and full particulars cannot be procured—will be reduced
to a very small number. In the case of minerals still exploited
chiefly under primitive native methods and thus forming the basis
of an industry carried on by a large number of persons each working
independently and on o very small scale, the collection of reliable
statistics is impossible, but the total error from vear to year is not
smprobably approximately  constant and the figures obtained may
be accepted as a fairly rehable index to the general trend of the
industry.  In the case of gold, the small indigenous alluvial industry
contributes such an insignificant portion to the total outturn that
any error from this source may be regarded as negligible.

From table Tit will be scen that there has been an appuarent
Tnerease of nearly £1} million or 12} per cent. in the value of
the total production over that of 1916, The value figures, how-
ever, are lurgolv artificial.  In some instances although the output
has fallen in qu,mht\, it has inereased in value; such increase does
not necessarily give a true indication of the state of an industry,
since the prevailing high freights and increased cost of production
have in certain cases resulted in the closing down of all but high-
grade propositions.

The number of mineral concessions granted during the year
amounted to H74 as against H32 in the preced-
ing year; 515 of these were prospecting licenses
‘and 39 mining leases.  As in the preceding vear,
raost of the increase is due to prospecting activity in Lower Burma

Mineral concessions
granted,

TasLe 1.—Total value of Minerals for which returns of Production
are available for the years 1916 and 1917,

} Varia-
Mineral. 1016, 1917, Inerease, | Deerease. | tion por
cent.

|
e
] £ £
Coal . . . . 3, 878 H64 4, )ll 645 633,081
Hid . . A 2,303,023 | 2,221,889 81,134
Manganesc-ore . . 1,487,026 | 1,501,080 ‘wg ..
Petroleum . . . 1,119,405 | 1,092,964 sl m
Salt . . . . 728358 | 983157 4 72647902 Ty,
1
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TasLeE 1.—Total value of Minerals for which returns of Production
are available for the years 1916 and 1917—contd.

’

|
: Varia-
Mineral, 1 14, 1017. | Increxse. | Decrease, | tiom per
\ cent,
\
£ £ £ £
Tungsten-ore . . 497,397 623,074 125,677 4253
Saltpetre . . 607,488 527,666 79,822 —13-1
Lead and Lead-ore . 428,383 510,539 8..,1-)6 -+18-1
Mica(a) . 311,680 508,173 196,493 + 63
Building materials and 209,334 249,776 40,442 -+19-3
road metal. :
Silver. . . . 8R,687 237,216 , 148,529 +167-8
Tin-ore and tin . . 39,302 66,533 ° 27,231 4693
Jadestone(a) . 48,926 67,502 18,576
Monazite . . . 37,714 56,489 18,775 450 .
Ruby, sapphire and 37,513 51,831 ' 14,318 +38-2
spinel. ‘
Tron-ore ., . . 37,081 39,977 1,996 452
Copper-ore . . . 3,259 30,162 | 26,903 -4 825-5
Chromite . R . 16,401 26,216 | 9,815 e +598
Magnesite . .. 14,065 14,559 494 +35
Clay . . . . 4,645 9,019 4,374 4-94-1
Steatite . . . 2,628 6,470 3,842 +146-2
Corundum . . . 2,783 3,874 1,091 +39-2
Alum . . . 6,205 3,707 | 2,498 —40-3
Diamond . . ) 361 . 1,826 1,465 4-405-8
Ochre . . | 941 1,630 689 +-73-2
Gypsum . . 745 1,034 289 +-38-8
Amber . R 157 684 527 +-335:7
Molybdenite . . 202 626 424 +209-9
Bauxite . . . 463 620 | 157 +33-9
Graphite . o 1,501 547 | .. 934 —63-5
Asbestos . . . 303 ! 303
Agate . . . 1 783 255 528 —67-5
Bismuth . . 183 163
Antimony-ore . . | " 503 139 364 | —724
Platinum ( 46 19’ 27 —58-7
! . |
i
Total . l 11,916,469 | 13,351,364 1,626,663 | 191,768 | +124
, e
: I’ + 1,434,895

(2) Export values,
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I1.—MINERALS OF GROUP |,

Chromite. Gold. Lead. Monazite. Salt.

Coal. teraphite. Maguesite, Petroleum. Sultpetre.
Copper. Iron. Manganese, Platinum. Nilver.
Diamonds.  Jadeite, Mica, Ruby, Sapphire  Tin.
and Spinel. Tungsten.
Chromite,

The remarkable rate of increase in the production of chromite
recorded in the preceding vear was not maintained in 1917.  There
was, however, an increase of over 31 per cent. in the output. This
was due almost entirely to operations in Baluchistan, where the
output was more than doubled. There was a slight increase in the
Singhbhum production, and a decrease in Mvsore.

TaBLE 2.—Quantity and Value of Chromate produced in India during
1916 and 1917.

; 1916. ' 1917.

| ! |
Quantity ‘ Value. I Quantity. ‘ Value,
— l o e
' Tons. £ Tons. ‘ £
. |
Baluchistan . . . - 7,620 720 - 13,650 15,659
Bihar and Orissa . . . 2,737 2495 3.266-4 3,111
Mysore . . . . 49,802 } 6,286 | 8,136 7,446
— e
Total . 20,159 16,401 J 27,0614 26 216
Coal.
There was an increase of nearly a million tons or 5} per cent., and
o proportionately greater inerease in value —163 per cent.—in

the output of coal. The pit’s mouth value increased largely every-
where, except in the case of Hyderabad. There was an increase of
Rs. 9 per ton in pit's mouth value in the North-West Frontier
Province, but as the output is less than 100 tons, the figures for
that province may be left out of consideration. In the fields of
Bengal and Bihar and Orissa, the rates of increase were respectively
Re. 0-6-4 and Re. 0-6-0 per ton.
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TaBLE 3.—dverage price (per ton) of Coal extracted from the Mires
wn each province during the year 1917.

Province. Average price per ton.

Rs. A, r,
Assam . . . . . . . 6 7
Baluchistan . . . . . . 11 011
Bengal . . . . 315 1
Bihar and Orissa . 3 510
Central India 3 6 2
Central Provinces . . . . . . 4 1 3
Hyderabad . . . . . . . . 6 0 0
North-West Frontier Province . . . . . 4 0 0
Punjab . . . . . . . . . . 7 8 8
Rajputana . i 4 5 8

TaBLE 4.—-Origin of Indian Coal raised during 1916 and 1917 .

Average of
—_— last five 1916, 1917,
years.
Gondwana Coalfields . . . . 15,937,670 | 16,863,466 | 17,814,524
Tertiary Coalfieclds . . . . . 409,700 390,843 398,304
Total . 17,254,309 18,212,918

There was a fall of over 5O per cent. in the amount of coal
exported, and a small rise in imports. The total amount of coal,
coke and patent fuel imported, however, was only 37,626 tons. The
quantity exported was 408,117 tous against nearly 882,000 tons in
1916.

There was a general increase in the output of coal in most provin-
ces, with the exception of Baluchistan, Bengal. Central India and
Rajputana. The decrease in Bengal amounted to nearly 361,000
tons ; Bihar and Orissa, on the other hand, shows an increase of over
a million tons, the Central Provinces nearly 84,000 tons, and Hydera-
bad over 65,000 tons. The decrease in the output of the Bikaner
coalfield in Rajputana amounted to more than 50 per cent. as
compared with the preceding vear.
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TaBLE 5.—Provincial Production of Coal during the years _.1.916 and

1917.
Province. 1916. 1917. i Inercase. Decreake.
Tons. Tons, Tona, Tons.
Assnm. . . . . 287,315 301 ,4R0 14,165
Baluchistan . . . . 42,163 40,785 1,378
Bf:ngal . . . . 4,902 376 4,631,571 ee 360,806
Bihar and Orissa . . 10,767,683 11,932,419 1,164,736
Burma. . .o 200,285 198,407 1,878
Central Indlaf 287,832 371.408 83,666
Central Provinces . 615,290 6RO,629 65,339
Hyderabad . . . . 75 215 140
I‘{oryll-Wcsp Fronticr Province 47,449 49,869 2,420
Punjab . . 13,841 | 6,045 . 7,796
Rajputana (Bikaner) . '
Tetal . 17,254,309 } 18,212,918 1,350,466 371,487

TaBLE 6.—Output of the Gondwana Coalfields for the years 1916 and

1917.
1916, “ 1017.
Coalfields. J
Per cent. of | " Per cent. of
Tons. Indian Tons. | Indian
Total. i Total.
I T : —
Bsngal, Bihar and Orissa— |
I‘)glito_nganj . . 76,298 44 79,627 14
Uiridih . . 866,055 502 | 24,007 | 4-02
Jaintia . 75,080 | HGBO4 48
Jharia . 8,950,318 | 5187 1 9, TRITSS 5372
Bokaro-Ramgarh 197,255 | 114 360,700 1-0R
Raniganj . . . 5,535,307 | 3204 5,376,022 20-02
Sambalpur (Hingir-Ram- 59,737 35 52,502 20
pur). ‘ i
Central I ndia— :
Umaria . . 200,285 116 ; ¢ ¥ | 04
Central Provinces— e 1o : HsAT i b
Bullarpur . 84,889 44 95.303 5
i’ier;;ch Valloy C . 154,548 9 204,502 112
ohpani . . 48,305 -2 71640 -3¢
Hyderper™ ) 8 1.693 39
Singareni . . 615,290 | 3-56 650,629 374
S e 1 o
Total . ' 16,863,466 9774 l 17,814,524 ; 9781
{ |
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TasLE 7.—OQutput of Tertiary Coalfields for the years 1916 and 1917.

(oalfields.

Assum—
Makum .
Naga Hills .
Sibsagar . .

Khasi and Jaintia Hills

Baluchistan—
Khost . .

Sor Range

North-West Frontier Province—
Punjab—
Jhelum . . .

Miamvali

Shahpur

Rajputana—
Bikaner

Total

1914.

1917.

Per cent. of Per cent. of
Tons. Indian Tons. Indian
Total. Total.
- !
283,830 ( 291,484 |
3,135 8,906
1-66 165
915
350 175
32,995 19 29,517
}} 22
9,168 05 11,268 ]‘
1
75 [ 215
J
!
44,944 28 40,322 29
817 2,916
1,688 6,631
1
13,841 08 6,045 | IR
I A
i
390,843 226 398,394 ‘ 219

The average number of persons employed daily in the coalfields
increased by nearly 11,000 or rather less than 7 per cent. The
average output per person employed was 108-88 tons as against 110-21

in the preceding year.

The total

172 or 1-02 per thousand persons employed.

number of “fatal accidents was
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TABLE 8.—dverage number of persons employed duily in the Indian
Coalfields during 1916 and 1917 . '

Number * Death-

. Output SUMPET e per

Province Number of persons ent- e person of deaths | 1000

’ ploved daily. per pen by aeei. :
R : crployed, Jents persons
v employed
1916, 17, 1917. 1917, : 1917,

Assam Ce ' 28014 2,052 1021 24 13

Baluchistan . Lt | 935 423 O BT

Bongal . . . 43,040 HE R 120-03 ki 4

Bihar and Orissn . 02,058 106,571 111-96 S b

Central Indix . . 1480 | 1244 153944 [ S

Contral Provinces . 3,008 £.245 R7-01 [N 250

Hyderabad . . ' 11,290 ¢ Hl,a66 884 N 4G4
North-Woest Frontier . 7 ] 1535 !
Province., ; [

Punjab . ., ’ LAY 1,033 827 2| 193

Rajputana (Bikaner) . 143 107 i
Total . } 156,554 167,272 172
AVERAGE . ‘ ' ! 10888 ! 102
Copper.

There was a large increase in the output of copper ore in Singh-
bhum from 2,173 tons, valued at £3.239, in 1916 to 20108 tons
valued at £30,162 in the year under review. It is hoped that the
smelting operations of the Cape Copper Co. will soon residt in a
considerable increase in output.

Tasre 9.— Production of Copper-ore  diring 1916 and 1917.

! 19146, ' 1917,
I Quantity. ! Value,

Quantity. Value,

———

i Tons, ‘\ £ ' Tons. £
Bihar and Orissa— i |
Singhbhum . . . 2,173 ¢ 3,259 20,108 30,162
Burma— i ‘
Katha e 408 1347 |
Toal .| 2,671 | 4606 20,108 c0.162
‘ j !

Parr 2.]

Diamonds.
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The output of diamonds was again insignificant, being only
18:2 carats. The value (£1,827), however, shows a marked increase
over that of the output of the preceding year.

output of gold.

Gold.

There was a further decreasd amounting to 24,000 oz. in the

As in the preceding year, this was due chiefly
to fall in the Kolar production.

There was also a fall of over 5,000 oz.
in the Hyderabad fields and of nearly 2,000 oz. in Madras. The
output in Singhbhum increased from 861 oz. to 2,462 oz.

TasLe 10.—Quantity and value of Gold produced in India during
1916 and 1917.

Bikar and Orissa—
Singhbhum

Burma—
Myitkyina.
Katha
Upper Chindwin
Shwebo
Salween

Hyderabad

Madras

Mysore .
Punjab . .

United Provinces

Total

1916, 1917.
Quantity. ‘ Valae Quantity. Value, ‘ Labour
0z8. £ 078. £ 1I
504 3,977 2,462 10,133 ] 119
l
1,901-05 7,289 1,005:55 3,805 H '
21-21 85 31-19 113 ] 165
1696 76 4218 | 210 j
741 36 i ‘
2 | 1
18,6572 ‘} 71577 13,4667 52,013 L140
22 971 ‘ 04,780 1 20,529 87,066 1,768
334,301 2,124,329 | Ba6550 L 2,067,541 24,531
18623 810 | 19008 | 857 407
763 | 31 | 731 | 31- 39
‘ I o !
593,369°69 : 2,303.02; . 574,293'01 J 2221889 28,169
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Graphite.

There was a considerable reduction in the production of graphite
in Kalahandi, where the output fell from 252 tons, valued at
£168, in 1916 to 60-1 tons, valued at £242, in the year under review,
while in Rajputana there was a still greater fall from 1,066:1 to
42'3 tons valued at £305.

¢
Iron.

There was a small rise in the output of iron-cre. The Tata Iron
and Steel Company produced 167,870 tons of pig iron and 114,027
tons of steel including steel rails, while the Bengal Iron and Steel
Company produced 80,262 tons of pig and 2,256 tons of cast-iron
castings. In the Central Provinces there was a slight inereasc in
the number of indigenous furnaces at work, 312 being operated
during the vear; at the same time there wasa fall in production.

TasLe 11.—Quantity and value of Iron ore produced in India during
1916 and 1917.

1016, 1917.
; Quantity. Value, Quantity. Value.
Tons. £ Touns. [4
Bihar and Orissq— .
Singhbhum . . L 150,258 10,919 184,815 13.5%
Orissa . . . . 240918 21,271 195,998-5 17,743
Burma . . . . 16,081 4,288 28 763 7,670
Central Provinces . . - 4,464-3 1,493 3,669 078
Rajputana . . . - 335 9 235 7
United Pro-inces . . L 3 1 2.2 1
Total . 411,757°8 7,081 413,212'7 i 38,9077
Jadeite.

There was a slight increase in the output of jadeite produced
in Burma from 3,783:37 cwt. in 1916 to 3,961-28 cwt. in the year
under review. There was a very marked increase in the value from

£9,315 to £28931. This increase is attributed to a preponderance.

in the output of the high-grade qualitics used for jewellery and other
ornamental purposes.
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Lead.

There was a very large increase in the output of ore from the
~Bawdwin mines, which rose from about 14,000 tons in 1916 to over
71,000 tons in the year under review. There was not, however, a
commensurate intrease in the amount of lead extracted, which was
only 16,962 tons, as against 13,790 tons in the preceding year.
There was an increase of over 100 per cent., however, in the quantity
of silver extracted, which amounted to 1,580,557 oz. in 1917 as
against 759,012 oz. in the preceding year.

TasLE 12.—Production of Lead and Silver ore during 1916 and 1917.

! 1916. 1917.
I.
‘ __ . o
lQu.m'm Y. VALUE, QUANTITY. VALUE.
—— | |
Lead-ore - Lead-ore . Lead-ore | Lead-ore .
and lcad. and slag. Silver. and slag. | and lecad. Silver.
‘ — _
‘ Tons. £ £ Tons. £ £
Burma— |
Northern §han | 8,839 273,850(a) 70,732 | 54,616 451,555(g)) 228,756
States. ‘ (ore} | (ore)
i 14,771 147,976(b) 15,989 6,282 48,017(k) 4,361
‘ (slag) (slag)
202 6,239(c) 1,831 10,589 9,202(y) 3,966
(gossan (gossan
flux) flux)
Southern Shan 143-58 | 275 / 146-8 1,675
States. : !
Central Provin- 1 l
ces.—
Drug . . 7 43
Kashmir . . 7-2(d) .
Mysore.— 1 i
Chitaldrug . 178 ' (2 -09 () ;
I
Total . 13,971°56 | 128,383 88,652(f) | 71,633°89 | 610,539 | 237,083(k)

(a) Value of 8,822 tons of lead extracted.

(b) Value of 4,767 tons of lead extracted.

(c) Value of 201 tons of lead extracted.

(d) Dug-out by a licensee under a prospecting license. Value not returned.
(e} Value not returned.

(f) Valuo of 759,012 ozs. of silver extracted
(g) Value of 15,051-85 tons of lcad extracted,
(k) Value of 1,600-56 tons of lead extracted.
(t) Value of 309:72 tons of lead extracted.

(7) Value not returned.

(k) Value of 1,680,557 ozs. of silver extracted.
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Magnesite.

There was a further slight increase in the production of magnesite,
which rose from 17,610 tons in 1916, to 18,202 tons, valued at £14,559,
in the year under review.

 TasLE 13.—Quantity and value of Magnesite produced m India
during 1916 and 1917.

1916. 1917. ‘
o Quantity. Value. Quantity. Value
S Tohs. £ Tons, £
“Iudg;.sle—m . . . . 17,540 14,032 18,192 14,554
Mysore . . . . 100 33 10 5
Total . 7 17,640 7 14,065 18,202 14,559
Manganese.

There was a slight fall in the production of manganese, but at
the same time the value of the output was higher than that of the
preceding year. This, of course, is due to the artificial conditions
prgvmlmg at present.

Tarie 14.—Quantity and value of Manganese ore produced in India
during 1916 and 1917.

19146, \ 1017
. A

e Value Value
S foo. b at | L foo. bt

Quantity. Indian | Quantity. Indian

ports. ' ports.

Bihar and Orissa— Tonsg. £ l Tens. £

Singhbhum . . . 2 4 126 292
Gangpur . . . 2,832 6,018 ) 11,780 27,2090

Parr 2.]
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TasLE 14, —Quantity and value of Manganese ore produced in India
‘ during 1916 and 1917—contd.

-
; 1916. l 1017.
'\ - l -
_— l Value i Value
I foo.b.at . [0 b at
Quantity. Tedion Quantity. i Indian
prts. ports.
i ‘ i
——— ————— ; - | i 3
{ T s, l £ Tons. : £
Bambay— |
Belgaum . ‘ 1,765 3,751
Chota Udepur o 7,951 16,896 417 966
Panch Mahals . 46,160 98,090 26,690 61,832
]
Central Provinces— .
Balaghat i 264,032 \ 627,076 260,706 686,526
Bhandara V86,344 1 200,067 44,997 | 118,402
Chhindwara 53,977 128,195 66,235 174,419
Nagpur 153,899 365,510 145,603 383,421
Jubbulpore 576 ] 721 300 790
Madras— ‘ i
Vizagapatam . 2,755 ! 2,503 1,682 " 1,864
M ysore . 24,911 \ 32,799 32,277 45,188
| |
Total 645,204 1,487,026 590,813 i 1,401,080
Mica.

As in the case of manganese, there was an apparent fall in the
amount of mica produced, but a rise in the value of the output, the
total production in 1917 being returned as 40,907-6 cwt. valued at
£141,605. The amount exported, on the other hand, was 62,434 cwt.,
or over D0 per cent. more than the quantity reported as produced
in the country. This cannot be due entirely to stocks held from
previous years, and, as has been pointed out before, indicates
imperfect returns. Owing to the recent heavy demand for mica and
to the higher prices offered, there was increased activity in mining
during the past year, and there is very little doubt that the output
figures are too low. There is a thriving trade in mica theft in some
of the mining areas, and stolen mica naturally does not appear in
the output returns.
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'i‘ABLE 15.—Quantity and Value of Mica produced in Indig during

1916 and 1917.

1916. ‘ 1017,
Quantity. | Value. Quantity. Yaluo.
Yo e
Cwt, | £ ('wt. £
Bihar and Orissa . . . 20,819-8 76,040 34,137 91,825
Mad 15,675 28,045 6,0504 45,718
adras . . .
§ 72
Mysore 18
Rajputana 887 3,287 720-2 4,062
a]pu a. L
|
Total . 43,3998 | 109244 40,9076 141,605

Monazite.

The production of monazite in Travancore rose from 1,292-48
tons valued at £37,714 in 1916 to 1,940-3 tons valued at £56,489

in 1917,

Petroleum.

There was a decrease of over 14 million gallons in the output of
petroleum in Burma and India, thé total production being 282,759,523
gallons. The details of the respective fields are 'shown in the
attached table. The production of the Yenangyaung Ollﬁclfl fell f.rom
nearly 199 million gallons in 1916 to 176,979,020 gallons in the year
under review. The yield of the Singu Oilfield was 85,639,166 gallons,
approximately the same as in the preceding year. Therc were
slight increases in the outputs of the Yenangyat and Minbu ﬁ,eldsf
but a falling off in Kyaukpyu. In Assam the output of the Dlgb.m
Field increased by over 1 million gallons, or nearly 23 per cent, while
the new Badarpur field in Assam produced nearly 3 1.mlhon gallons.
In the Punjab the Attock Oilfield increased its production more than
threefold, the output having risen from a little_over 182,000 gallona

to 618,598 gallons in 1917,

Parr 2.] HaypeN: Mineral Production, 1917, » 69

TABLE 16:—Quantity and Value of Petrolewm produced in India
during 1916 and 1917.

° i :
1916. | 1917.
T
Quantity. ' Value, r‘ Quantity. Value,
e ! b
|
Gallons. | € | Galions. £

Burma— ! ;
Akyab . . . . 11,882 228 10,894 210
Kyaukpyn . . . 8,843 321 46,821 1,408
chmgyaung Field < 199,152,938 | 766562 1 176,979,020 681,212
Singu Field . . . 85,146,138 | 305,002 1 85,639,166 329,635
Yenangyat Field . 5,310,740 | 19,980 6,620,908 24,825
Minbu . . . . 2,043,542 ¢ 8,515 3,468,382 14,452
Thayetmyo . . . 33,000 ‘, 203 . 30,000 253

i

Assam— : i ;
Digboi (Lakhimpur) . | 5,236,800 | 17.274 1 6,419,840 21,176
Badarpur . . . ‘ C2,924,975 14,65

Punjab— ‘\
Attock . . . . 182,480 1,216 " 618,598 5,155
Mianwali 1,334 14! 919 13

!

T T Ty
Total . ‘, 297,189,787 [ 1,119,405 ‘ 282,759,523 | 1,092,964
|

The imports of kerosene oil decreased largely in 1917, being
only a little over 33 million gallons as compared with nearly 60
million gallons in the preceding year. 138888 cwt. of paraffin
wax, valued at £669,479, were exported,

Platinum.

The output of platinum fell to almost nothing, being only 3-79
oz ; this was obtained, as usual, during the dredging operations of

. the Burma Gold Dredging Company at Myitkyina.

Ruby, Sapphire and Spinel.

There was a slight decrease in the output of the Ruby Mines
during the year under review. The estimated value of ‘the out] ut
however, rose to £51,831.
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"TaBLE 17.—Quantity and Value of Ruby, Sapphire and Spinel pro-

duced in India during 1916 and 1917 . ’ :
i 19146, 1917,
Quantity. Value. Quantity. . *Value.
e e
o Carats, £ Carats, £
e 7R 35,84 132,400 13,575
136,783 35,848 s
Mogok . (Rubies) (l{.\:)h'n-ﬂ) -
34,100 1,442 . .l-,.ln'm ) ’
3 i sapphires
(.\u‘&plnrcu) 223 ( 2;.’;,422 239
(Sp;nvl) {Spinel)
Total 209,724 37,513 198,200 J1.831
- Salt.

There was a slight decrease in the amount, and a slight rise in the
value, of the output of salt in 1917 as compared with that of the
di ' / i seline in the amount
recedin ear. There was also a slight decline in t
?mporte(f yfrom 446,069 tons, valued at £1,260,295 in 1916, to
341986 tons valued at £1,360,093 in the year under review,

TapLe 18.—Quantity and Value of Salt jwoduced in India during
1916 and 1917 .

Parr 2.] Haypen: AMineral Production, 1917. 71
TasLE 15.—Quantity and Value of Rock-Salt produced 1in India
’ during 1916 and 1917. :
L]
1916. 1917,
Qmm'tit-y. Value. Quantity. Value.
Tons. £ Tons. £
Salt Range 160,358 27,283 152,351 25,921
Kohat 10,978 1,983 23,787 2,509
Mandi . Y4568 5,440 4,829 3,752
Total 184,904 34,706 180,967 34,182
Saltpetre. 3

* The production of saltpcetre fell from over 25,000 tons in 1916
to 21,283'8 tons valued at £527,666 in 1917. Most of the reduction
oceurred in the: United Provinces. There was an increase in the
quantity exported, which amounted to 515,374 cwt., valued at
£677,856, in 1917 as against 185,000 cwt. in the preceding year.

TaBLE 20.—Quantity and value of Sadltpetre produced in India
during 1916 and 1917,

1916, 1917,
——— — - o = '. .
. Quantity. Value. Quantity. ‘ Value.
Tons. £ Tons, | £
Aden . 129,406 45,614 | 122,926 6Gh,062
Bengal. . . 2 1 2 ' 28
Bombay and Sind 484,742 128,420 | 457,989
Burmau. . . 38,774 184,812 }3,650. 22!!_?&1{3
‘entral India 67 32 251 1
((J(;:'lalrﬁ)r State 114 1 364 269 854
. i 867 27
l\/{[:f‘l}:dms“ 481,170 | 267,065 | 394,485 384,617
Northern India 354,398- 102,023 | 405,731 136,017
Rajputana ‘ 2,067
Total 1,488,649°4 728,358 | 1,427,653°1 j 983,157
l

1916. ' 1917.
o _ .- ‘r P —
Quantity. Value. Quantity. Vaius.

Tons. £, Tons. £.
Bihar . . 5,904 143,188 5,024-3 122,995
Central India . 251 481 28.9 252
Punjab . 8,140 191,878 0,141 226,793
Rajputena e 244 5,700 234-2 6,893
United Provinees . 10,743 266,241 68,8554 170,733
Total 25,056°1 607,488 21,2838 ' 527,666

(s}

. ‘
yo!

Fn
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The production of wolfram rose by nearly 22 per cent., fr
. from a

72 Records of the Geological Survey of India. [Vo.. XLIX. . .
. \

Silver. ) Tungsten.

e whole of the silver production comes from the

Practically th
Badwin lead-zinc mines, which,
duced 1,580,657 oz. in the yea
mine in Madras also produced 1,281

as already stated (sec Lead), pro-
r under review. The Anantapur gold

0Z.
-

There was a considerable increas
f tin-ore produced. Thisall came

in the amount o
5,533. 2,8179 ewt. of block

which yielded 13,326 cwt. valued at £6

Tin.

e—amounting to 43 per cent.—
from Burma,

tin were also produced in Mergui district as the result of local smelt-

ing operations.

valued at £292,135.

N.B.—The tin-ore of the Southern Shan States is produced in ti

cassiterite-wolfram concentrates ; the output is therefore roturne

mixed concentrate, tho approximate composition o
wolfram to 57 per tent. cassiterite.
purposes of this Review it has beon assumod that &088 cwt. o

and the remainder wolfram.

The total figure

The imports of block tin amounted to 28,180 cwt.,

ha form of mixed
d in terms of the
f which is usually 43 per cent.
for 1917 is 14,239 cwt. ; for tho
f this represcut tin-ore

TaBLE 21.—Quantity and value of Tin and Tin-ore for the years

1916 and 1917.
1910. 1917,
‘ [ ____——-—-——‘—-—'
Block Tin. Tin Ore. Block Tin, Tin Ore.
Quan- Quan- Quan- Quan- .
tity. Value. Yity. Valuo. ity. Value. tity. Value
Cwt. £ Cwt. £ Cwt. £ Cwt. £
Burma—
Amborst 10 6] o | e 331 176
Mergui . . 12,257-19 119,802 | 1,897 10,531 12,8179 27,962 | 1,761 | 10,930
Southern Shan 4,862 (16,965 8,088 | 40,440
Sitates.
Tavoy 1,644 | 8,192 1,762 | 11,016
Thaton . 900 | 3,598 1,677 | 3,972
Total 2,257°19 19,802 9,313 | 39,302 12,8[1‘9 27,962 113,321 | 66,533

‘ ol )
little under 3,700 tons in 1916 to over 4,500 tons in the year und
er

review. (3] entra rovinces V ow ease 0 pIO n
T C 31 A) € ave n C dllce, d
h 2 t. l l) h , d t a .

tl y i
T;leere ;t;qts 0;1]} fbef}n aDsmall increase in the output in Singhbhum
put of the Degana mines in Raj '
_ the Degan. ajputana has i

:Z;;l(:al:vha;t bl‘lt Is still insignificant, the absence of water ";)C’:eased
- (.Znt an(}lcz:}p to elﬁimenf\ treatment of the material O(irl:f 83

ent. of the total output of wolfr : .

o cont. of ‘ . ram came from Tav
the industry has shown highly satisfactory progress thzy,pr‘(:’gere
) uc-

tion having |
increased 1 v =
> by nearl 5 :
two years. b ¥y 75 per cent. during the last

D9 y
TaBLE 22:—Quantity and value of Tungsten-ore produced

; m  Inds
during 1916 and 1917. ha
| | )
| 1916, ) 1917
f Quantity ! ’ ‘M‘M
B / o Jus y. [‘( Value. Quantity. | Value.
Bilar and Orissn-— \ Tons. £ Tons. £
Ninghbhum ., . 8 640
3 2
Burma 1.—. ’ | 0 v
Mergui . . J I
‘;‘glithom Shan States 2 } f;g tg’gg)é ggg s
o J ¥
Tavoy . 3.03¢ 110,586 3,697-5 508,794
| L5 15,079 1075 15,306
Central Provinces— i "
Nagpur ’ ! 1-3 220
Rajputan; —
Marwa
r . ’ 32.7 6,358 42 8,130
, . o »
| —_—_—
. 3,692'5 497,397 4,542 623,074

: Figures taken from
See note under Tin,

(13 H
Note on the mineral production of Burma” for 1916 and 1917

o2
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The output of agates amounted to 120 tons
Agate. valued at £255. All of these came from
Rajpipla.

The production of alum fell by nearly 50 per cent. from 9,419 cwt.
m 1916 to 5,434 ewt. valued at £3,707 in
1917. This production was from the Mianwali
district in the Punjab.

59-6 cwt. of amber, valued at £681, were produced during

the year in the Myitkyina district of Upper
Burma.
The production of antimony ore fell from 1,040 tons in the
year 1916 to 130-D tons valued at £139 in
the year under review, Of this 105 tons
came from the Amherst district in Upper Burma and 25} from the
- Chitaldrug district of Mysore.

Nearly 26,000 carats of aquamarine were produced from the

Kashmir workings during the year under re-
view. The output was valued at £297.
A small quantity of asbestos was produced during' the year,
the total output being 148 tons valued at
£303, of which 7 tons were produced in the
Central Provinces and 141 tons in the Hassan district of Mysore.

Alum,

Amber,

Antimony,

Aquamarine,

A:be-to:,

The output of bauxite in the’ Jubbulpore district amounted

to 1,363 tons. The estimated value was £620.
The output in the preceding year was 750 tons.
A small quantity (5 cwt.) of bismuth was mined in the Tavoy
district, where native bismuth is occasionally
found associated with the wolfram. The esti-
mated value of the ontput was £163.

The cotal estimated value of building stone
and road-metal produced during the year 1917

Bauxite,
Bl:muth.

Bullding Materials,

"was £249,776.
, The production of clay was 86,745 tons
Clay. valued at £9,019.

There was a slight increase in the output of corundum from 37,361 °

ewt. in 1916 to 41,425'8 cwt. in the year under
review. With the exception of 200 cwt. from
Rewah and 26 cwt. from South Canara, the whole of the production
came from Assam. )

Corundum,

.

. -
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The output of gypsum shows a slight increase over thai of the

preceding year. The figures are given in table

Gypsum,
» 22.

TABLE 23.—Production of Gypsum during 1916 and 1917.

-

1916, 1917,
—— e | - - ) li
Quantity. Value. i Quantity. l‘ Value.
| |
Tons. £ ‘} Tons. ' £ :
Punjab— ! |‘
Jhelum . . . . 615 31| 1,068 ! 53
Rajputana— ! y
Bikaner (Jamsar) . 11,613 520 8,116 661 «
Marwar . . . 3,800 194 7,499 320 .
e -
Total . 16,028 | 745 16,683 1,034
i |

27 cwt. of molybdenite, valued at £626, were produced from
the Tavoy wolfram mines during the year
1917. ~ ‘

The output of ochre rose from 8305 tons
in 1916 to 3,143 tons valued at £1,630 in the
year under review.

Molybdenite,

Ochre,

TABLE 24.——Produdion of Ochre during 1916 and 1917.

Bihar and Orissa .
Central India
Central Provinces ,

Total

1916. | 1917.
Quantity. Value. 1 Quantity. ’ Value,
Tons, £ ' Tons. £
. | f
35 1 69 | 49
839 939 | 2,174 773
8 1] 900 | 808
1 |
850°S 941’ T o343 1,639

i

Part 2.]

Samarskite,

Haypen: Mineral Production, 1917.

m

67 lbs. of samafskite, valued at £2, Weré

produced from the Sankara mica mine in Nellore.

There was a very marked rise in the quantity of steatite produced.

Steatite,

TABLE 25.—Quantity and value of Steatite produced in India during

1916 and 1917.

The total production amounted to 7,828-7 tons
valued at £6,470.

J

1916. 1917.
Quantity. Value. Quantity. Value.
Tons. £ Tons. £

Bihar and Orissa—

Jinghbhum . (a) 250 .

Mayurbhanj . . 52 333 50 267
Burma —

Meiktila 4,846 1,197

Myingyan 16 25
Central India—

Bijwar . 733 386
Central Probvinces—

Jubbulpore 891-75 794 2,421'8 2,619
Madras—

Bellary . 36 T 12 23 8

Kurnool . 10:45 116 10:3 115

Nellore . 50-5 251 1956 i)

Salem 87 325 1496 762
Myasore . . . 8:5 17
Rajputina (Ajmer-Marwara) . 1197 319 .
United Provinces— .

Hamirpur 76 504 80 630

Jhansi . 10 43 11 48

Total 1,213°7 2,628 7,828'7 6,470

(a) Quantity not returned.
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—Statement of Mineral Concessions granted during 1917.

/7

Granteo,

———

Cachar

Khasi
Jaintia

thimpur
Do,
et

2

and

< | (1) Mr.F. |, Camlaw

. becting  and
syndicate, 1.td.

(3) Assam Rai'ways and
Trading Co., Ttd

N -

(4) Durga Datta
Srilal Beria,

and
{5) The Burmh 0il Co.,
Ltd.

(® Do.

P.

———— ]

(2) Khast Hills  pros-
mining

«  Mineral,

——— ]

Mineral oils

Ore of tin, lead,
titanium, stiver,
mercury, bis-
muth, nickel,
cobalt, copper,
2inc, antimony,
arsenic, sulphur,
tungsten, molyh-
denum, vapa-
dium, wranium,
tantalum, niobi-
um, - thorium,
certum,  beryl-
lium, z'rconfum,
lanthanum, pras-
eodymium, neo-
dymium, sama-
rium,  yttrium,
terbium, dyspro-
slum, gadolinium,
olmjum), erbium,
thulium, thallium,
ytterbium, senan-
dium, radium,
iron and nanga-
hese, the minera's
corundum  anq
emery, the meta)
gold  and mj.
nera’s and metals
carrying gold,
the metal plati
num  ahd  the
platinum Mmetals,
and mineraly and
metals contain-
ing platinum
and the plati-
num metals,

Coal, jron,

slate
and shale,

Coal

Mineral oils <DL

Do. . <P L

Nature of
graant,

R

M. L.

Area
in acres.

16,000

1,920

2,027.2

8,238-08

11,603.2

I

2,044

———

1st

st
19

Date of
commence-
ment,

Term.

2iat
1917

1917,

6th  October
017,

16th
1017,

Do.

May

March

April

May

1 year.

30 yoam.

L.aPmmeding /Licznee. M., L.=

Mining L;‘a‘” 8

—

79
3 on, 1917.
Haypex :, Mineral Production,
Part 2.] !
) BALUCHISTAN.
Date of
- Term.
onee
' Nature of Arezzs‘ comr;xm“
Mineral grant. in acr ™
Grantee. "
DISTRICT. -
B 0th ~ May
15,360 2 7
. AR 1917,
1 . .
\ Indo-Burma | Oi
Kol (7)1’2&%10\1(“ Co.. Ltd‘i}
Rangoon, tl\rw[‘il; ;g; A
on i
) g:::g‘ gtcel Brothers . o N
s & Co. Do R P L ' 0 18th Decem- Do.
. . 24,90 . "
o " e ’ ber 1916.
Do. (9) The Burma Oil Co, Do. . i "
pe. ¢ 1.td., Rangoon. ) . © .m”.
Chromite .
chan Bx\lmd\‘lr }3
Q\l(‘.'/fﬁ,' (1(:2']\ Patel, CIE, ) -~ | N
Pishin. ot | .
i Pasg | Coal . .
Mr. Tikam
po- ) (“(glrdhari Dass of . N
Shikarpore. . o
5 Do. .
P . Clements, Fsq.,
Sibt (”()hrwo{\gh his Algont ) . N
Babu Ganda Sigrh. A
: T Dass | Do. . '
3) Mr. ~ Tikam —
po- ' (I'Rirdhmi Dass  of
Shikarpore.
“ \
BIHAR AND ORISSA. |
October | 20 years.
1,567-03 1st
M. L. , t o ‘
fr. Surcndra Nath Mica . o |
Oye - (14'12“1;;'.0 of Calcutta. Jos 80 .
Probodh Do. . . - -
| i | . 26th 1
Hagaribegh uf?‘l\z\:dm Mukharji. - . .
) ivaiccWaljee| Do . . . - N
bu ShivajecWal i
. s r L 280 ber 1917.
(17) Babu Jagannath Do. . . o aa ”
De- ) Rasan Lal. . ' . ‘ ot
.akshmi .. " ~
i 2 23 10th Octo
Do. (ug'un:‘in Sukhani. . . "
il Walii | Do . i
9) Babn Shivaji ) i
. i) ML executed.
hari Do. . . | "
Tinbu Banka Be ; -
Do (Q(i,?hnl;dhuri. l . a0 o
Coal . - N
B ber | 6 mon!
21) Mr. T. P. Ycoma B Xst pcm
Sambalpur . | (21 ” | - iy g“:o
Ram . i
: : 92} Babu Bansi
Santal; " (-.\)\m'\\'ilﬂ. i,
ganas.

)4 L.= Prospecting License.

M. L.=Mining Lease.
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BIHAR AND ORISSA—contd.

"

Nature of Atres Date of
DISTRIOT. Grantee. Mineral, grant. D acres. oonl:lr:;aoo- '.l’enn
- .
Sgntal Par- | (23) Baby Bansi Ram | Coal ., . . ML . 100 1st  October | 6 months
. gauas. Marwari. -4 1917, ur to
° 8lst
March -
1918,
Do' . { (24) Babu Jamuna Do. . .| MyL. . 2:60 Do. . Do.
Prasad.
Do. (25) Babu Benode Behari| Do. . f .| M.L. . 2:15 Do’ . Do.
N Dey' -
Do. . | (26) Mesars, Jardine Do. . .| P.T. . 5,168-48 Liccnse not
. Skinner & Co. yet ckecuted.
<. Do. .| (27) E.Villiers, Esq. Do.:. . .leprL . 5,081°28 bo. .
Do. (28) Baidya Nath Dey Do . o | M. L, . 1015 | 17th Decem- Uﬁ to 31k
ber 1017, arch,
1918,
: Singhbhu 20) Stnghbhum Chromite| Chromlte . P L. . 521-0 25th January | 1 year.
¢ m ( (go., L%d., Calcutts. L4 1917,
Do. . | (30) Do. Do. . .|PL . 633-6 Do. .| De,
" Do, . | (31) Babu Ajit Kumar | Yellow ochre .| P.L. . 11:00 | 8th January Do. .
Mallik, Howrah. w7z, .ok
Do, . | (32) Mr. 8. Luxman Rao | Chromite . .| M.L . 218 28th  April | 15 years,
"" Naldu, Nagpur. 1017,
Do. .| (38) Do. . Do. . ML . 506-30 Do. . Do.
Do. (34) F. Dundas Whiffin, | Mangancse and | P. L. . 12,800 14th October | 1 vear,
' Esq., Panposh. iron ore. 1917,
Do. .| (35) Mr. A. C. Maitra of | Chromite . .| P.L . 200 2nd  May | Da,
Calcutta. - 1917,
Do. (36) The Bengal Iron | Manganese and | P. L. . 1,088 Do. Do.
and Stecl Co., Ltd. iron ore. . .
Do . | (37) Mr. A. C. Maitra of Galena, gold and | P. L. 1,330 22nd  August Do,
’ Calcutta, other  kindred 1917,
minerals.
Do. .| (38) Babu Moti Tal | Manganese . P.T. . 75-00 | 16th  May | 'Da.
Iswar Das of Calcutta. 1917, d
Do. (39) Babu Ajit Kumar | Redochre . . | P.L. 150 18th  April | Do.
Mallik of Howrah. 1917.
Do. . | (40) The Bengal Iron | Ironore . P. L. . 56 16th June | Do.
and Steel Co., Ltd. . 1017.
Do, .| (41) Do. Do . M. L. . 800 7th  Decem- | 30 yoars.
, ber 1917.
Do. . | (42) Mr. A. C. Moitra . | Chromite . .| P.L . 360 24th July |1 S'elr.
1917.
Do. (#8) The Bengal Iron and | Manganese  and 1,267:2 . | Leasc not yet | 80 years.

Steel Co.,*Ltd.

iron ore.

/

executed.

P. L.=Prospecting License.

M. L.=Mining Lease.

ParT 2.] Haypex: Mineral Production, 1917. 8p -
L4
BIHAR AND ORISSA—concld.
' f
Date o
DisTrICT. Grantee. Mineral, Nzﬁ:;iff in‘:xgs. commence- Term.
® ‘Ginghbhum | (44) Tho Tata Iron and | Maugancse and { P.L. . 22,144 The area con- | 1 year,
8teel Co. fron ore. * gisted of two
lots of
ands, one
measuring
9,792 acres
and the other
12,352 acres. |
The license
for the for-
mer land
has been *
executed and
the date of
the com-
mencement
is 30th Noy-
ember, 1917.
The license
of the latter
arca has not
yet been
executed.
Do. . | (45) Mesars. M. D’'Costa | Chromite P. L. . 310 30th Novem- Do,
and Gorcdutt Gancsh ber 1817..
Lal.
Do. (46) Babu  Mangi Lal | Yellow and red | 7. 1. . 460 | 16th October Do. -
Marwarl. ochre. 1917.
o. .| (47) Mr. A.C. Maitra . ; Gold . . .| M. L. . 1 Draft  lease | 20 years.
not yet 1
executed.
Do. . | (48) Singhbhum Chromite| Clwomite . .| M. L. . 400 Lease not yot | 30 years.
Co., Ltd. 320 executed.
]
BOMBAY.
Dharwar (49) Mr. L. C. Oliver Galena . .| P.L. . 1,143 18th June | 1 year.
(also in 1917.
Kanara
district).
Ka'ra .o (50) Shivrajpur S8yndi- | Manganecse and | P. L. . 20195 | 2nd July | Do
cate, Limited, by their Aluminium, 1917,
agent H. J. Winch,
Esq., Mine Manager,
Shivrapur. ' -
P;rﬂch (52Me§ars.8hnw Wallace Mangancse ore . | M. L. . 680-22 1st June | 8 years
. Mahals, Co., Managing Agen 1912. 1 month
to the Bamankuva and @&
Mines. days.
Do. . | (52) H. J. Winch, Mine | Mangancse . .| P.L. 455 5th  October | 1 year.
, JManager, Shivrajpur (renewal). . 1917.
Syndicate, Shivrajpur. N

P. Y.=Prospecting License.

M. L.=Mining Lease.
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ES
- BOMBAY—concld. )
Fo»
. 4
)
. DISTRIOT, Nature of Area Date of
! Grantee. Mineral, grant. in acres, corgn::;wo- Term.
S ukkur (53) The Managing | Mineral oil | .| P. L. . ' 6,008 20th  August | 1 year.
. Agents, Indo-Burma : 7
. 1817,
Petroleum (o., Ltd., '
Rangoon. l !
|
. BURMA.
4,
Akyab (St;u)lcessrsm’l;hc Burmah | Mineral ofl . .| P L. . 3,620 l:: ?8%0“1- 1yean"
‘0., . or .
- ", | (55) Messrs. The Indo- Do. .| P.L . 5,440 16th Decem- | 2 vears. !
Bu[;ma Petroleum Co., (renewal). bor 1017.
Jad.
“Amherst . | (56) Mukunda Lall | Al ml;‘;():mls (ex- | P. 1, . 040 23rd Novom: 1 year.
. Kundu. cept oil). -
Do. .| (57) Mossrs. 3. W. Do. P.L ) 1,280 15th February)  Do.
Darwood & Co. - .
* " Do. .| (58) Messrs. T. D. Findlay Do. LPL 42600 | 10th | Moo} Do
& Son. : .
‘ . Do. . | (69) Saw Bein Nga . Do. .| P L ¢ 640 1’,“',2,,, 1;?107‘3. Do. !
) . . e . " 840 sth  Feb- | Do,
.Do. - . (E?i)hgbau\ Barl Chow Do P r oy 1007
.+~ Do, . | (61) Maung Ba Thein . Do. R 640 1(1)3)11\7 March Do.
Do. .| (82) Messrs.T. D. Findlay Do .leoL 1,020 Do. Do.
& Son.
To. (03) Maunz Tun Hla . Do. . P L . 426-66 13th wl'l‘nb Do,
Tuary .-
To. .| (64) Maung Ba Tsec De. .| P.L . 640 2nm7 April Do.
- 1917.
Do. .| (85 Mr.L.HongSeng . | - Do N7 960 17th  Apeil | Do.
1017. .
Do. . | (66) Mr. L. Gwan Shein Do. . | P.L. B 1,280 20th April Do.
1017,
Do. (62) S.\lcssrs. T. D’Ca tro Do. P.L 640 17th April Do,
¢ Son. 1917.
‘ﬁmmo . | (08) Messry. S. Crawshaw { All mincral> (ex- { P. L . 5,516 8 11th Decem- Do.
\ . 1. and B. Hardinge. cept oil and jade). ber 1917,
Khth_g (69) Messra. Jamal Bros. | Tin, wolfram, sil- | P. L. 24,320 4th Novem- Do.
) & Co., Ltd. ver, copper, lead, | (renewal). ber 1916. .
zinc and gold.
10:‘5; Chln-, (70) Mr. A. K. A, 8. All nfiqerals (ex- | P. L. 1,680 23rd  March Do.
i n. Jamal. cept oil). (renewal). 97 -

»T—

P. L.=Prospecting License. M. L.= Mining Lease.

Part 2.] Haypen: Mineral Production, 1917. 8%,
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BURMA- contd.
-
y Date of
v DidiRICT, Grantee. Mineral. Ng::;‘é'd inAa;s‘:s. commence- Term.
Lower Chin- | (71) Mg srs. Jamal Bros. | Al minerals (X- . L. 140 23rd  March | 1 year.
dwin. & (o, 1d. cept oil). (renewal). 1917.
Do. . | (72) Do. . . Do. . . PL. 1,120 Do. Do.
(renewal),
Do. . | (78) Messrs. The Burma | Mineral oil .| P. L. 640 15th  August Do.
Oit Co., Ltd. - 1917.
Do. . |(79) Do. . Do. . L. 960 1st May Do.
. (renewal). 1917,
Do. . | (75) Messrs. Jamal Bros. Do. P. L. 1,440 1st  August | 2 years.
& Co., Ltd . (renewal). 1917.
[ ]
Mergu'’ . | (76) U Shan Byu -+ | Al minecrals (ex- | P, L. 91:00 | 1st  October | 1 year.
cept oll). 1916.
Do. . | (77 Tan Kar Lim and { Tin . . . | P. L. 29-16 | 15th January Do.
two others, . 1917.
Do. . | (78) Maung San Mo . { Al minerals (ex- | P. L. 583-68 | 20th January Do.
cept oil). - 1917,
Do. « | (79) Maung Nyun . Do. .| P. L 2,876°43 1031]17 March Do.
1 .
.
Do. . | (80) Messrs. Wightman | Tin . .| P. L. 53.76 | 26th February Do.
& Co. 1917.
Do. . 1 (81) Maung Po Thalk . | Wolfram and Tin | P. L. 486-40 12th  Febru- Do.
Loary 1917. .
Do. . | (82) Mr. H. W, Watts . | All minerals (ex- | P. L. 2,343:60 "22nd  March Do.
cept oil) ‘I 1917.
Do. . |(53) Maung Pan On . Do. P.L 13560 | 19th March | Do,
. Do. . | (84) Maung Po . . Do. .| P. L 801-20 ‘ 3rd April | . Do.
’ Do. . | (85) M. Hanlff . . Do. . | P. L. 350-72 t 24th7 March Do.
1817.
~ Do. . | (86) Mrs. B. I. Jewctt . Do. . P oL, 3,056-64 | 12th Febru- Do.
. (renewal). ary 1916.
Dot .| 8n Do. . Do. .| P. L 471-04 Do. .| Do.
: (repewal). \
Do. . | (88) M. Hanift , . Do. .| P. L. 2,580-48 | 6th January Do.
- . (renewal). ’ 19817,
Do. . | (89) Yew Shwe Ni . Do. . | P. L. 1,449 28th January Do
{repewal). 1017.
Do. . | {(80) C. 8co Don . . Do. . L. 1,)76:64 o8th  Febru- Do.
(renewal.) ary 1917, .
Do. . | (81) U, Shwe Dom . Do. P. L. - 793-60 | 1st February | 3 monthm.
l (tenewal). 19017,
; . Do. . | (02 U. Shwe ni . Do. | B. L. 85248 | 14th Febru- | 6 months.
" l (renewal). . ary 1917.
T T _ Deananantimn Tinones M T ._\l;,..':,,. Tonos
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Date of
Nature of Arca .
D18 TRICT. Grantee. Mineral, grant. in acres. conx;lrggaca- Term.
Mergni « | (93) Nyaung Tat . . | All minerals (ex- | P. L. 353 13th  March | 1 year."
cept oil). o (renewal). 1017.
Do. . | (94) Messrs.  Bulloch Do. . |P. L 1,530-88 | 18t January | Do.
Bros. & Co., Ltd. 1017,
Do. . | (95) Yew Shwe Ni Do. . P, L. . 1,775-52 | 20th April Do.
1917.
Do. . | (98) Mr. C. Swee Htin . | Wolfram® . .| P. L . 2,626-56 2;13 ’ May Do.
. 17. hd
Do. « | (97) Maung Ngwe Thi . | Wolfram and tin P, L. . 746-52 3;-%17 April Do.
Do. . | (98) Mr. Meera Saib . | Al minerals (ex- . L. 327-68 | 19th January Do. ¢
cept oil). (renewal). 1917, .
Do. . | (99) Maung Shwe Don . Do. .| P. L. 793-60 | 1st May 1917 | 3 months.
(renewal).
Do. . | (100) Tan Po Chit S0 Do. .| P.L. . 320 18th Septem- | 1 year.
ber 1917,
Do. . 1 (101) Ma Mo Thu . Do. .| P L. . 320 Do. . Do.
Do. + | (102) Messrs. Finlay Do. . I'P. L. . 983-04 | 17th Septem- | = Do,
Fleming & Co. , ber 1917.
‘Do. + | (103) Mr. A. H, Noyes . Do. .| P. L 100 26th “Novem- Do.
(renewal). ber 1916.
Do. . | (104) U.8hwe Thi . Do, .| P. L 856248 15th August | 6 months.
. (renewal). 1917.
Do. « | (105) Mr. J. C. Galsbaur Do, .| P. L . 1,071:20 | 8th Decem- | 1 year.
ber 1917,
Do. . | (108) Maung Maung . Do. .| P. L, . 640 1st Novem. Do.
ber 1917.
Do. ". | (107) Mr. G. H. Hand . Wolfram and tin | P, L, N 2,160-40 Do. . Do.
Minbu . | (108) Messrs, The Indo- | Mineral ol . | P. L. 1820 north- [6th August| Do
Burma Petroleum Co., (renewal). | ern halt .
Ltd. of block
18 N of the .
Minbu Oil
Field. A
Do. (109) Maung Taik Gyl Do, « | M, L. » |19 in _Block | 28rd Febru- | 30 i,
and Maung Shwe Mo. 20 P  of | ary 1916. yed
the Minbu
01} Field.
Do. . | (110) Messra. The Yo- Do. .| P L . | 2,67024 23rd October | 1 year.
mah Oil Co., Ltd. Blocks 4 P, | 1917,
8 P 12 P,
. . 24 P and
portion of
11 P of the
Minbu Oil
.eld,
« Myingyan , | (111) Maung Tun Hman Do. .le L . 270 18th January | De,
and three others. 1017.
P. L.=Prospecting License. M. L.=Mining Leass.
- .

r—
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Nature of Area Date of T
a o »
DISTRIOT. Grantee. Mineral. grant. in acres. cox;x)lggace 'erm
> Myingyan . | (112) Baijnath Singn . | Mincral oil . | P. L. . 11,520 2’17:),){7.August 1 year.
Myitkyina . | (113) Mr. H. F. Leslie . | Gold and platinum P. L. . 1,1328 4%1&17-Tanuury Do.
23rd  Febru- Do.
Do. 114) Messrs. The Burma | Gold and Iridlo- | P, L. . 3,200 L
o ¢ Gold  Dredging  Co. | Platinum. (renewal). ary 1917.
(1911), Ltd. [ |
"Do. .| (115) Mr. H. ¥. Leslic . | Gold . . .| P L. 2,931-2 | 1stApril1017 | Do.
| (renewal). .
" ov | Do
. .| Do, . . PL 640 1st November .
Do. .| (1) Do 0 oo, N ‘
Northern | (117) Messrs, The Burma | Iron ., . .| P. L . 640 1::;'\ lﬂfl?lbr“- ; Do.
Shan Mines, Ltd. . i
States. \
’ 14th  March Do.
Do. . | (118) Do. .l Dp. L PL . 2,560 . 149117. larc i
|
Do. (119) Do. . | Coal . . .| P. L, . 3,200 l'llglll : March Do.
i h  March | Do:
Do. .| (120) Do. .| Do. . .|PL . 2,560 1?31’7. arch
* Do. .| {121) Messrs. The Moho- | Gold, silver, iron | P. L. 3,200 8th April1917.  Do.
chaung  Exploration nd zine. (renewal). |
Co., Ltd. .
i 261 & | 19th Decem- | Do,
Pakokku . | (122) Messra. The DBritish ineral oll .| P. L. . .
( Bl)xrma Petroleum Co., h{ 614-40 ber 1916. “
' Ltd. '
" LleL, 76-80 | 14th Novem-'| Do.
Do- S| e Do : Do. (renewal). & ber 1916,
! 371-20
Do. .| (124) Messrs. The Nath Do. .| P L. ©1,920 1%11 Jonuary | Do.
8ingh 0il Co., Ltd (renewal), . |
- .| P. L. . | 800 East of | 6th Septem- Do.
Do. ’ (12]}5&‘]%;53;:&“'}‘123;11&!3 Po. Blocks Nos. ber 1917.
Ltd N 18, 19 and
* 20 in the
Yenanpyat
0il F:eld.
Do. (126) Meesrs. The Nath Do. . | P. L. . 12,3994 26'627 April | 2 years.
Singh 0il Co., Ltd. (renewal). 1917,
Do. (127) Mesars. The British Do. . | P. L. 640 1%}11 Augist | Do
Burma Petroleum Co., (renewal). . -
Ltd.
Do. (128) Messrs. The Ran-|  Do. NEA 320 Do. Do.
goon Ofil Co., Ltd. (renewal).
Prome (128) Maung Gyi . . Do. . | P. L. . 249-6 2?3“7““““;' 1 yeas,

P. L.=Prospecting License.

M. L.=Mining Lcoss.
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DIsTRICT. Grantee. M Nature of Aroa mens r
' ineral, grant. fo acres, corlr:;);;\oe- Term,
Prome + | (130) Messrs. The Bur- ine: i .20 | 2th sume 1017 -
30) Mesers; The, & Mincral oil . I:.l'ellg'ewnl). 3,200 7th Jupe 1017 1 year
Ruby Mines | (131) Ma Shwe Bwin Copper . . |P L. 640 25th  April Do
2 Ap .
1017
Salween . | (132) Measrs. Steel Bros i (
32) . ) .1 Al 1 - 3

. & Co., Ltd. copt o). x| B L 8,840 e e

- Shwebo . | (183) Messrs. The Indo- i ‘
. Burma Petroleum Co,, Mineral oll . R L 1,280 nt1|617Junuary pe-
Do. .
(134) Do. . . Do. .1 PoL. . 3,424 23rd Feb- Do.
ruary 1917,
Southern (135) Maung Law Pan Lead
. ad, copper and { M. L 2 y
g\:&' <ad, ¢ 2,680 18t July 1016 | 10 years.
(138) Maung Ye . . | Wolfram .| P L. . 140 7th January | 1 year.
1 . .
Do. « | (187) Mcsars. Bachardass P
Manckchand Kharwar. Lead . ' SR %500, o o pe.
ruary 1917.
Do. (138) Maung Hnya . | Wolfram . .| P L. 228-73 | 5th April b
i . -l DI, 0.
Do (139) The Hon'bl -
. . e ‘on‘ e Mr. | All minerals (ex- :
Lim Chin Teong. cept oil). (ex P(rt-lx‘xbwnl). 166 2%‘0‘: 1?100‘“). be
Do . gf&mcngessaa Steel Bros. | Do. R 3,680 1Tth & D
" ; . X [ ‘P 0.
tember 1917,
Do. . 141 Do.
(141) . . Do. . P. L. 2,560 4th  Scptem- Do.
o . . ber 1917,
. . | {142) Ko Law Pan . | Wolfram .l PoL. 64 17th  August D
. ugus 0.
Do. (143) Maung San Hein | o
) . ng San Heln All minerals (cx-
et ol (¢ P. L . 160 4%; . 1%(-l;;tcm- Do.
Do. « | (144) Mcssrs. Bechardass | Wol ‘
. 1
Maneckchand Kharwar.| oltram . SR : 285520 1?;?." ?cptcm- Do-
. et 1017,
Do. « | (145) Maung K X ,
ya Ywet, | All min -
o oty oif)r.ala (ex- | P. L. . 640 1%:'!,1 !;gia_t’em- Do.
Do. (146) Saw Lein Lee . Do, .| P I 599 .
(rcnewal): 30tll‘llﬂ. May pe-
Do. . | (147) Rathana . - .| Gold . . .l PLL 8,200 27th Dy b
. y 7th Dccem- 0.
Lber 1917. -

. _ Do. .|(148) Do. . .| Do . P. L. 1,440 Do Do
— . » . . .
: Do. (149)  Do. . .| Do.. . D . 4,020 Do. Do

Do. (150) Maun, ' : -
. g Pan Aung . | All minerals (ex- | P
cept oil). ¢ - L ' oo Zsbtel: nl))le;em- Do
Do. . | (151) Shain Thwe . Do. . P. L 960 27th N Do.
) . « L. . ovem-
ber 1017,
P. L.=Prospecting License. M. L.=Mining Lease.
-»>

8

DISTRICT.

southern

Shan
States.

Tavey

|
o

Grantee.

(152 Mauny To Ku

(1633) Messrs. The
Hpaungdaw Prospect-
ing Co,, Ltd

(154) Mr. H. G. Mathews

(15H) Muessrs. Nitakari

« Co,

(156) Mr. A, E. Wallen-
berg.
(157) AN, Mahomed
(158) My, James {. Milue
(159) Mr. A. G. Frascr
(160} Moessrs. Lim Kim
Seng Bros. & Co.
(161) Eu shwe Swai
(162) Maung sein kaing
(163) Maung Ba Don .
(164) tu Shwe Swai .
(165) Maung Ba Maung
(166) Maung waw Hlaing
(167) Netram Rambux
(168) Maung suw Hlaing
(160 Maung Po Swe
(170) Maung 1L Zin
(171 Do.

(172) Mesars. The High
Speed  Steed Alloys,
1Lt

(173) Maung Ba Maung

Mineral.

cept oil).

Do.

Do

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

Do.

All minerals (ex- | P.

Y.

1.

r

.

=

.

.

Nature of

grant.,

. L.

. L.

L.

. L.

‘ Area
in acres.

2,560

2,683

829

e
e

1,600

040

040

G40

1,306

bis

240

1,144

931

640

256

1,920

{
|
|
|
1

e

Date of
commenco-
ment.

215t Novem-
ber 1917.

3rd  January
1017,

14th Teb-
ruary 1917.

27th January
1017,

Lith
1917.

March

hth Tebruary
1917,

2nd January
1917,

22l Jan-
uary 16417,

4th  January
1017,
2ond  March
1017

sth Januwary
19017,

18th Jan-
uary 1017,

16th  March

1917,

25th Jan-
uary 1917.

2nd  January
1017,

4th  Junuvary
1017,

dnd  Janvary
917,

22nd Jan-
uary 1917.
15th Feb-
ruary 1017,
Lra.
24th Mareh
1917,
Do.

. L.==Prospecting License, M.

L.=Mining Least.
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Dato of
. l Nature of Aren nce-  |® Term.
DisTRIOT, Grantee. Mincral. | graot. I acros. \‘ con'lx:l‘;;:’l'cc
Tavoy o219 M. AL Rowland | AN minerals (ex- | P L 1,280 uRth June | L yoar. o
1o Ady. copt oil). 117 .
Do. o o220) Maung Me Do. O I L P 014 ath June 1017 | 6 months.
- i} Do,
Do. |22 Maung Paw Tun . Do. | LI 4 “]‘:,‘:_‘,. Apri
7T ott April Do,
Do. o | (222) Messes, The Tom- Do. R L PP 708 ‘ llﬂ;T. p ]
bay Burma Trading
Corpn., Ltd.
Do. o | (223) Messrs. Foucar & Da. L PN e ‘II!J';T May Do.
Co., Ll .
" . LI I 1.280 loong May Do
Do. ‘ﬁ‘??@'“.%“lf Ba Thaung bo. ! i m'm W 0"
y . e . y. L. BER) o4t June .
Do. (226) Maung Taw Tun . Do 1‘.)117. une Do
. . . . p. L. 276 19th Ma Do.
0. 296) Messre.  Tinlay, Do - y
b @ Ieming & Co. 1017,
Do .| (227) Maung Kya Pe, Do. P . RE 2end - CJdune |1 ovear.
: Maung Lu Chaw and 1917,
Ma Kin.
Do . | (228) Maung Saw Iliaing Do. . PoLL 179 17th May Do.
oL,
Do. . | (229) Mr TI. G. Mathcws Do. P.Lo . 71 13th June Do.
- 1917,
Do. (230) Mr. A. Rowland Do. P It tith  June Do.
Ady. 117,
Do. . | (231) Ma Hnit Do. I L O . 641 ; 14t June Do.
107,
Do. . ] (232) Mr. Ung Kyi Pe . Do. R I S 205 ‘ 13th  June Do.
I
i
Do. . | (233) Maung Ze Ya Do, P.J. a1 i 31st May Do
[ T 1
Do. (234) Mavas Shwe Yin . Do. P I. 240 ‘ 1oth - Junc Do.
oy,
Do. (235) Ma Kin Do. r. 1. so0 ‘ Do 6 months.
- I
Do. oy (236) Mu. S Crawshaw Do. L A w2y ™ June |4 wer
[ T
o |
Do. & | (237) Maung Tun Mya . Do. vt 282 l 15th_ dJune | Do,
10175,
Do I 238) Mr. Rowland 1. Do. ST £3s l“\lh June Do.
! Ady. l 1047
Do. J (2:39) Megsrs. The High Do. R L 51 | 27th  June Do, *
;H'Od Steel  Alloys TN
td !
t
Do. (240) Messa, Finlay Do. LipT. 1,434 Paopd June Do.
Fleming & Co. i 1017
P. L.=Prospecting License. M. L.=Minina Lease.
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DISTRICT,

T oy

Do

Do.

Do.

Grantee.
(241) Mr. Khoo  Tun
Byan,
(242) Maung Than aud
Ma Thein.
(213) Mr. AL B Wallen-

bery

| (244) Maune Lun Pin

\

(245) Mussys, Hossain
tlamadance, Rowland
Ady and R.3. Giles,

(246) Messes. The Bom-
bay  Burma  Trading
Corporation, Ttd.

(247) Maung Kya e,
Vanng Ly Chaw and
Ma Kin,

(248) Fu Kyan Ban and

Mr. A. G. Fraser.

(249) Messrs. The Lon-
don  and  DBurniese
Woltram  Co. (trn
ferred  from Messes,
Turnbutls  (Glasgow),
Ltd)

(250) Messrsa, Steel Bros,
& Co, Ltd.

(2 yl) Messts.

Hgoth &

Milne.
(252) Manng Scin Daing
Bros. & Co,
| (253) po. . .

(204) San Nine ‘Tin
(255) Maung Sein Thwe
(266) (. tiyaw Saing
(2567) Maunyg Scin Daing
(258) Ong loe Kyin

(269) Maung Ba Don

(260) Do,

Mineral.

AN minerats (ex-
cept oil).

bo.

o.

Do.

Do.

Do.

Do.

Do.

bo.

Do.

Do. .

Do.

Do,

Nature of
graut.

[ A PR
(tonewal). !

[ LR P
{rcnewal).

| AN PN
(renewal).

| LU O
(renewal),

. L.
(renewal).

LA
(reuewal).

| L PR
(renewal).

P L.
(renewal).

P.oL.
(renewal).

* L.
(renewat),
. L.
(renewal).
| S P
(runewat).

P. L.
(renewal),

P. 1.
(renewal).

p. L.
(renewal).

P. L.
(renewal),

. L.
(renewal).

Area
in acres.

1,000

3%

736

405

|
|
o
i

Date of
commences
ment.

18th
7.

June

204 fr
1917,

June

2xth
1917,

June
tth  Septeme-
ber 1916,

Gth o Deeem-

ber 1916.

Tth Decem-
ber 1916,

Mh Decem-
ber 1916,

2uth  Decem-
ber 1916,

12th Jan-
wary 1917,

Ist ¥ebruary
1917.

14th Yeb-
ruary 1917.
23rd Feb-
ruary 1917.
Do. .
16th Decem-
ber 191¢
ath April
1017, T
22nd Feb-

ruary 1917.

23rd  March
1917,
4th April
1917,
Do,
1lth May
1917.

Term,

¢ monthe,

1 year.

6 months,

1 year.

Do,

1 year,

6 months,

Do.

Da.

Py L= Prespecting Liceise.

M. L. Minirg Leasc.
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DISTRIOT,

Tavoy

Do.

Do.

. (262) Mr.

| Grantee,

S

{(261) Mr. Mahomed
¢ Aglam fhan.

Khoo Tun
Byan.

“ (263) Mr. M. A. Sooratee

I

(264) Mr. Osman Musti
Khan.

(265) Maung Ba Thaung
Bros. & Co.

(266) Mr. C. Soo Don

(267) Mr. A. D. Brown .

(268) Mr. A. 8. Minus

(260) Mr. Chew Lu Yin

(270) Maung Po Htin .

(271) Maung Ni . .

(272) Messrs, Gillanders
Arbuthnot & Co.

(273) Mr. R. C. N. Twite
(274) The Shwo Zun
(275) Ong Hoc¢ Kyin
(276) A. S. Mahomed

(277) Messrs. Tho Ran-
goon Mining Co., Ltd,

(278) Messrs. The
Wagon-Pachaung Wol-
fram Minvs, Ltd.

(279) Messrs. The Her-
myingyi Mining Co,,
Ltd,

(280) Messrs, The Tavoy
Concessions, Ltd.

(281) Do. .

Mineral.

cept oil).

Do.

Do.

Do. .
Do. .
Do. .
Do. .
Do. .
Do. .
Do.

Do. .
Do. .
Do. .
Do. .
Do, .
Do. .

, Wolfram and tin
Do. .

Al minerals  ex-
cept oil and pre-
cious stones.

Do. .

Do.

All minerals (ex- !

Nature of
grant.

l
! | LR P
(renewal).

L.
(renewal),

P
(renewal).

. L.

(rencwal).

P. .
(renewal).

P. L.
(renewal).

P. L.
! (renewal).
i

P
(rencwal).

P, L.
(renewal).

P, I.
{ enewal).

1

Y. L.
(rencwal),

P. 1.
(renewal),

. I
(renewal),

r L
P. 1.
(renewal).

MOTL .

ML .

M. L.

Pr. L.
(rencwal).

' (ro.newnl).

. Arca
in acres.

870

460

1,017

760

610

1,894

3,200-86

1,763-10
at Wagon.

1,782:85

760-94
at Thingandon,

004-22
at Kadwe,

Date ot
commence-
ment.

24th March
1017,

¢1st March
117,

4th May
1917,

12th April
1017,

23rd March
1017,

23rd April
1917,

Sth April
1917,

27th April
1917.

4th May
1917,

4th April
1917.

11th  March
1017.

25th Novem-
ber 1916,

14th May
19017,

L 20th May

His.

20th May
1017.

12th June
[$13 e

4th - October
1913,

20th July
1014,

17th Decem-
ber 19138,

Do.

Du.

Torm.

1 year, .;,
Do.
Do.

6 months,

1 year.
Do.
Do,

6 montha.
Do,

1 year.

¢ montha.

1 vear.

¢ months.
Do.

1 year.
Do,

30 years.

Do.

Do,

P. L. Progpecting License.

M. L.~ Mining Lease.
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BURMA—contd.

! y
Date of |
] Nature of | Area .
DISTRICT. Grantee. Mineral. grant. | in acres. commence- Term.
i ment.
av 282) Messix, Tie | Woltram and tin . M. L. . 216258 ath Septem- | 30 years,
Gavoy 3 )nmln‘n\-\ll':u'luunl;: \\'ul.— ! at Pachaung. her 1014, -
frame Mines, Ltd, i
I
Do. b sy Messess Radefitn | AL mineratx ex- M L . 434579 1 suth Decene o Do,
& o, Ltd, copt oil and ! ber jogn,
precions stones. }
2x4) Messes. The Tavoy Do. oML L LOZsG | Isth Jdan- Do
Do. -t 1'«:1|(-‘L:i(l:|s‘ ],,‘M‘ or i ‘ at Kalonta, wary 7.
1] . vy =
. 2R Yo, L i, oML . 61672 Tuth Jan- Do.
pe (e he I ut Byauk- dary 1ule.
‘ chaung.
Do. (286) Mr. _Quah Cheng | Woliron and tin | M. T0-64 “ifh_ June 1,
Guan. : i 1015,
Do. . ] (287) Oosman Musti | All niinerals (ex- S0 PH - i IUEII_ August | 6 montha,
Khan. cept oil). | ) 1997,
Do. (28%) Mr. ¢, Willison Do I L PR . 2 J]t‘”__\umh't 1 year.
| L
‘ .
Do. .| 2s0) Quah Chenyg Gwan {ror, I AN 1,008 ,ll:xlr .\;;{vlt;'.m- Do.
Do. | (200) Messes. Finlay Do IR LR O . 287 30th _ July | 6 months.
Fleming & Co. ¢ 1917,
bo. L o1 Maung Po Gywe Do, RN L P . Gl mll‘l*l' Augnst |1 year.
i . .
| |
Do. (292) Qual Chene Tock o, J | L% PN . MR Y ];)‘t"‘ll_ Julv Do,
293 Yo Do, . ‘ | L PN . [ drd  Septeni- Do.
Do. e bo " ’ ' ber 1917,
1
. " ’ HuL 17th  Septem- Do
0. L) (2ed) seinbondaung [rr, PR AN DA . w it .
b Mining Co. L ber 1917,
J
205) Mr. A, R L Ady ho. PR LN PN . 40 St August Do.
Do. (209) ) ‘ ‘ ol
E ¢ . Y. PR L P R 160G 26th Septem- bo.
Do. .| 208) Manng Maung Do ! o ante
Dv. o | (297 Maung o Gywe Do. R AN 207 Do. . Do.
. 298) Maung Lu Pe and Do, | L. T80 bth Decem- | 6 months..
Do ¢ Mr. AL G Fraser. (renewal), ber 1916,
\ 200) Messrs, Steel Brow, Do, P o8y 16th May | 1 year
Do ( & o, Ltd, (renewal). 1917.
" . S 3 T \fz\\' D
. (300) Ung Kyi Pe Do AR L VS G614 lnth" May 3.
Do 0 " (renewal). 1917,
: w<ra. FThe Dom- ™ 40 | 12th May | 6 montiw.
. (200 Messrz. The Bom Do, Ll er 1 ~ 3
Do bay-Burma Trading (renewal). ‘ 1917.
Corporation, Ltd. 1
Do (02) 1o. Do. P 7 i Do. D
’ (renewal), ;

) AP P

DIrospecting  License. M. L.=Mining Leuse.
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/
. Dato of
DisTRIOT. Grantee, Mineral, Nm‘;j" ey wm:ee—‘ ! ferm,
Tavoy . | (308) Maung Kya Tun ., | All minerals (ex- | P. L. 307 20th May | 6 month’s
cept ofl), (renewal). 1917. ('
Do. . | (304) Maung Po Mye Do. «| P. L . 866 18t June | 1 year,
(renewal). 1917.
Do. . | (305) Measrs. Tata Sons Do. + | PaL. . 292 6th June Do.
& Co. (renewal). 1917.
Do. . (3062l Mahomed Aslam Do. .| P L ‘ 1,636 16th June | 6 months.
Khan, (renewal). 1017,
.. Do. 3 A 1,280 22nd Juno | 1year.
Do. . | (807) Maung Me E ’ (renawal). 1017 year
vo. .| (308) Khoo ZunNeo . Do. R A 739 T Jumo| Do.
. (renewal). 1017.
Do. (809) Maung Saw Hlaing Do. . L. . 1,280 21st June | 6 monthg
(renewal). 1017, '
Do. .. 1 (810 Do. . Do. .| P.L. . 548 2,
(310) (renowal). '11317. July Do.
Do. ~ | (311) Ong Hoe Kyin . Do. . . L. . 179 13tl June
(rencwal). ! 19{7, une | 1 year,
Do. . | (312) Ganpat Ral . Do. . . L. . 384
(renewal). 1%27. June | 6 months,
Do. . | (313) Mr. Fowle , . Do. «{P. L, . 320 13th Juno Do,
(renewal), 1017. )
Do. . | (314) The High S8peed . Do. . .,
Steel Alloys, Ltd. pee: P(reLn'ewal).. 1,433 Do. . Do.
Do. . | (315) Khoo Tun Byan . Do 1L 148 3
. . . L. . Oth
(renewal). 1017. Moy | Do.
Do. . | (816) Mr. A. E. Wallen- Do. . . L. . 720 9
berg. \ (renewal). %’{7 May | Do.
Do, . { (817) Chan Kin Way Do, P. 1 2% '
. . . . L. . () I
. (renewal). ‘82217, uly | 1 year.
Do. . | (318) Netram Rambux Do’ P.L 2
. g . . L. . 40 [
(remewal). tir:n?. July | 8 months.
! .
Do. . | (319) Messrs, The Bom- Do P.L
bay-Burma _ Tradi " | renewal), 1000 }7th ~ Juoo [ 1 year.
Corporation, Tid, & o — | (remewal. 1017,
Do. (820) Ma Yin Bi , . Do. . . L. . 840 20th Novem- Do.
(renewal). ber 1916.
Do. . | (821) Mr. Fitzherbert Do. . L. . 238 24th Febro- | 6 months
. (rencwal) ary 1917. *
Do. .| (322) Eu Eya Ban & Do, P. L , 584
3 . . L. . 20th J .
. Fraser, (renewal), it
Do. (323) Mr. 8. S. Halker . Do. .| P.L. . 1,587 15t July | 3 months,
(renewal). 1917,
" Do. o | (324) Mesars, Finlay Do. .| P. 1L
A Fleming & Co., Ltd ('ren'ewa]).’ 445 7:};17' July | 6 montha.
P. L.=Prospecting License. M. L.=Mining Lease. )
)
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“ BURMA——contd.
—_ \
X Mineral, Nature of Area \1 e olﬁfgeﬁge- T
DreTradh. Grantee. eral. ! " grant. in acres.  : e erm.
i B SR [ -
t i
325) San Sine Tin . | All minerals (ex- | P. L. . 911 Oth  August | 6 months,
gavoy (326) San g cept oil). (renewal). 1017,
Do. (326) Messrs. Bitakari & Do. S L 78 . 589 23th May Do.
Co. (renewal) 1017,
. 327) Maung Mya Pe Do. .| P. L . 37 26th June Do.
Do. (327) Maung 3y (renewal). 1017,
. .| (328) Maung Sein Do. . L. . G40 8th July Do.
Do ( I\')hnim:. (renewal), m7.
Do. (320) Maung sein bo. Pl . 6R2 23rd May Do.
Lhaing, (renewal), 19175, ‘
Do. (330) Mr. A, R, H. Ady Do, P. 1. . 620 6th July Do.
(renewal). 1017,
Do. (331) Maung B. Zin bo.. T. L. . 435 15th  August | 3 months,
. (rencwal), 117,
Do . '\ (332) Mr, A. Fraser . Do, . . L. . 922 22nd July | 6 months.
i (renewal). 1917,
Do . ‘\ {333) Manng Paw Tun . Do. P. L. . 450 15th April Do.
\ (renewal). 1017. .
Do. . : (334) Maung Min Gyaw Po. P. L. . 1,182 8th  August | 1 year.
i (rencwal). 1917.
Do. . (335) Maung Mo Thu Do. P, . 1,536 14th June | 6 months.
. , (renewal). 1917,
Do. . - (836) Maung Khine . Do. «| P. T L 809 24th  August Do.
. (rencwal), 1017,
Do. . ! (337) Maung Sein Thwe Do. .| P. L. . 580 10th  August Do.
i {renewal). 1917,
Do. .. (338) Mr. Fitzherbext Do. L. . 238 #th August | Do,
(renewal), 1017.
Do. . ' (339) Maung S8hwe Gaing Do. . L. . 512 23rd Septem- Do.
(rencwal). ber 1917,
Do. . 1 (340) Ma Mya Yin . Do. .y P. L. . 1,039 218t Decem- | 1 year,
I her 1917.
i
Do. - {341) Mr. . Willison Do. .| P.L 548 22nd October Do,
1917,
Do. . 1 (342) San Sine Tin . Do. P. L . 620 7th  Novem. | = Do.
! ber 1917,
i
Do. . 1 (343) Mr. J.J. Page Do. P. L . 701 10th October | Do,
1017.
Do. . | (344) The Hon'ble Mr. Do. P.1.® 320 12th October Do.
! Lim Chin Tsong. 1917,
Do. . | (346) Eu Kya Ban . Do. P. L. . 640 28th Decem- Do,
; ber 1917,
Do. . |(346) Mr. A. R. H. Ady Do. P. L . 512 28th Novem- | 6 months.
ber 1917.
P. L.=Prospecting License. M. L.=Mining Lease.
\
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" ey g
: Nature of Area Dato of ) ;0
DISTRIOT, Grantee, Mineral. grant. 1n actes. cou:nn;:l;ce- Term.
Tavoy {. | (347) Maung Me . . | All minerals (ex- | P. L. . 358 30th Wovom- | 1year. o
cept oil). bet 1917, [ 4
Do. . | (348) Mr. G. Willison Do. .| P. L, . 317 26th Novem- Do.
ber 1917,
Do. (349) Mossrs, Tata Sons Do. B . L. . 780 9th June | 6 months.
& Co. (renewal). 1917.
Do. . | (850) Mr. A. E. Wallen- Do. .| P.L, . 1,422 21st June Do.
berg. . ) (renewal). 1917.
Do. . | (851) MaungPo8we , | -  Do. .| P. L . 488 22nd  July Do.
* (renewal). 1975,
Do. . (352) C. Gyaw Saing . Do. .| P I . 1,106 22nd August | 1 year.
(ronewal). 1917.
Do. (353) Maung Gun . Do. .| P L. . 768 3rd Scptem- | 6 months.
- (rencwal). ber 1917,
Do. . | (854) Mr. A. E. Wallen- Do. . 'l’. L. . 1,600 13th Septem- Do.
berg. (renewal). ber 1917,
" Po. . | (355) Mr. R. C. N. Twite Do. 5 460 22nd Septom- Do.
(rencwal). ber 1917,
R .| oL . 1,920 24th Septem- Do.
Do, . | (366) Maung Ba Maung Do Cronowal). o
Do, . 1 (8567) Messrs. The High Do. . . L. . 256 28th Scptem- Do.
° ¢ Sp)eed Steel Auo%. (renewal). i ber 1017,
Mining Co., Ltd.
Do. . | (358) Ma Mya Yin . Do. .| P . 1,075 Do. . Do.
(renewal).
Do. (359) Maung Po Hnan Do. .| P. L . 640 Do. Do.
(renewal). ‘
Do. . | (360) Lim Kyee Yan Do. .| P. L. . 161:28 | 28th Septem- | 1 year.
(renewal). ber 1017,
Do. . | (861) Maung Sein Thwe Do. .| P.L. . 256 9th October | 6 months
(renewal), 1917.
Do. . | (862) Mr. 8. 8. Halkar . Do. .| P. L. . 681 st  October Do.
. (renewal.) 1017.
Do, (363) Maung Tun Mya , Do. . [ P. L. . 988 9th  Septem- | 1 year.
(renewal), ber 1917.
Thaton . | (364) Ma Nyein . Do. .| P. L . 608 2nd January | Do.
. 1917,
Do, (865) Mr. H. F. Singleton Dd. . [ P. L . 512 26th  Janu- Do.
and Messrs. Binning ary 1017,
& Co.
Do. . | (366) Mr, J. W, Darwood Do. »|P. L. . 1,1466 | 22nd Janu- | Do.
ary 1917,
Vo, , 1 (867) Ma Nyein . , Do. RN P 576 18th. Jonu-
’ ary 1617, Do.

P. L.=Progpecting License. M. 1.=Mining Lease.

»

Part 2.] HavypeN: Mineral Production, 1917, 9T
. BURMA—contd.
N
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i Cature . Date of
DISTRICT. Grantee. Mineral. )\g;::.‘:tnf ilfx;((:x:\s. co{;::éi?{tuc. Terns.
* Thaton . | (368) Maung Tun Hla . ‘ All mincrals (ex- { P. L. . 1,241-8 25th  Janu- | 1 year.
\ cept oil). ary 1917.
Do. .| (360) Maung BaSi .1 * Do. .| P.L. . 6016 | 10th Febru- | Do.-
i ary 1917.
Do. . | (870) Lim Kar Chang . Do. . | P.L. . 8,238:4 1% 17 March Do.
| .
Do. .| (371) Mr.A Semed . | Do. % A 950 |3rd  March | Do.
) i ‘
Do. . |(372) LiAhLye . . Do. D 640 18th Decem- | Do,
(rencwal). } ber 1916,
Do. « | (373) Ma Thein Zin . Do. . . L. . 320 14th Febru- Do.
. (renewal). ary 1917.
Do. . | (374) Mr, C, H. Stork . Do. . . L, . 8192 17th Febru- Do.
(renewal). ary 1917.
Do. . | (876) U Pan Dwe and Do. . . L. . 2,649:6 10th  March Do.
Ma Khin, alies Messrs. (renewal). 1917.
Bah Too. ,
Do. . | (876) Dr. Shaw Loo . Do. .| P.L. . 1,636 4'11(;17 April Do.
Do. . | (877) Mr. P. M. Pillay . Do. . PL. . 1,491-2 1{31117 April Do.
Do. . | (378) Maung Pu . . Do. .| P L. . 1,674-4 Do. . Do.
Do. . | (879) The Homn'ble Mr. . Do. .| B L. . 1,318-4 22nd May Do.
Lim Chin Tsong. 1917.
Do. . | (880) Do. . Do. .| P.L ", 866-8 18th April Do.
- 1917,
Do. . | (881) Maung Ba Tin- . Do. .| P. L. . 872 2%}1 April } Do.
17.
|
Do. . | (882) Mr. F. A. Boog . Do. .| P. L. . 3,968 25th April L Do.
1917. .
Do. . |(383) Mr.A. D. Keith . Do. en . 5,657-6 Do. .' Do
Do. . | (884) The Hon'ble Mr. Do. .| P L. . 825-6 | 16th  April ' Do.
Lim Chin Tsong. 1917, |
Do. . | (385) Mr. F. A. Boog . Do. .| P. L. . 4,313-6. Do: . Do.
Do. . | (886) Maung Shian Byu Do. .| B. L. . 4,640 10317 April Do.
1917.
Do. . | (387) Mr. Tan Toe . Do. «|P. L. . 5184 5{317 June Do.
Do. . | (388) Mr. L. Hong Seng Do. .| P. L, . 6784 1?;1{7 March Do.
Do. . | (389) Mr. C. H. Noyce . Do. .| P L. . 2,931:2 2;19«117 May Do.
Do. . | (390) Mr. C. R. Connell Do. .| P L . 3,513'6 2’{31117 April Do.

P. L.=Prospecting License.

M. L.=Mintng Lease.
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) i
A Date of ¢ -
DistRIOT. Grantee, Mineral. Nature of coramence- Term.
grank. In acres. ment,.
Thaton . | (301) Mr. C. R. Connol . { All mincrals (ex« | P. L. . 2,444:8 26th  April | 1 year,
cept oil), 1017.
Do. « | (392) The Hon'ble Mr, Do P. L P 864 19th  May Do.
Lim Chin Tsong. 1917.
Do. . |(393) Mr. Tan Kim Chye Do, P. L . o2 | 21t ‘May| Do
Do. .| (s04) MaungM1 . . Do S PL 1.360-4 | 1gth =~ May | Do
Do. . | (806) Maung Pu . . Do. . P.-L . 5632 2?3;‘7 Aprl Do
Do. . { (396) Mr. L. Ah Choy . Do .. P L . 5682 lloglb May Do.
Do. (39%) Mr. Tan Kim Chye Do < | P L ‘ 4,064 2%3?7 Mey | Do.
Do.' . |(898) MaungN1 . . Do FE 3 AN 0536 | otr, MV Do
‘ 1017, .
Do. . [{399) Mr. C. A. Meredith Do S|P L . 1,3066 , 7th ~ June | Do,
©o1917.
|
. Do. (400) Maung Shwe Goh Do. P. L 1,049-6 , 6th June Do,
1917.
Do. . | (401) Maung Raing Do. .|RPL . 6784  14th Febra-| Do
(renewal). [ “ary 1017, !
’" Da. .| (402) Mr. H. E. Single- Do. .| P. L. . 1,657-6 ‘ 21st Febru- | Do,
ton. (renewal), ary 1917, :
Do. (403) Mr. A. Kader Do. R A 4992 18t  Aprll| Do,
. (renewal), . 1917,
Do. . | (404) Maung Pu Do. .| P. L. . 1088 | 7th April Do.
(renewal), P 1917,
Do. = . |(405) Mr. A. J. Salvador Do, e 812 .  Do. .| Do
(renewal). |
Do. « | (406) Messrs, A Do P. L 52 :
. B . L -, 48 2nd
Josepb & Co. (renewal), | B, MoV Do
Do. (407) Maung Chit Maung Do. . | P. L. . 1,836-8 J 11th April Do.
(renewal). 1817,
Do. (408) Mr. C. Soo Don Do. . | P.L. . 876-8 2nd Febru- Do,
, (renewal), ary 1017,
Do, « 1(409) Mr. C. R. Connell” Do. . | P. L. 1,881'6 20th May Do,
C 1017, )
« Do. + | (410) Ko Chang Kaing . Do .| P L . 830-6 | 26th . April | Do,
| 1917,
Do. )
« | (411) M. Ah Khe(z . Do . | P.L . 568-2 27th June Do.
K 1917,
Do.  , i(412) Mr. C. P. Vlieland | Mineraloil . . | P.L. . 8197

Mth  July | Do.
1017,

P. L.=Prospecting License. M. L.=Mining Lease.
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. ‘. BURMA—contd.
el . Date of
Dxa‘lhm‘. Grantee. Mineral. N;&:;%.Ot lnAa::?es. ooxgx:;gce— Term.,
B |
‘Thaton . | (413) Mr. P. M. Pillay . | Mincral oil P. L. 20-44 2%11:7 June | 1 year.
Do. .+ | (414) Maung Pe Gyi . | Al minerals (ex- | P. L. 1,920 23rd July Do.
cept oil). 1917.
Do. . | (415) U, Shan Byu Do. .| P.L. . 2,144 23rd  March Do,
1917,
Do. . | (416) Maung Tun Hla . Do. P. L. B 1,952 2%8}17 May Do,
17.
Do. . | (417) Moung San Dun . Do. P, 1,075-2 1%5!;7 July Do.
Do. » | (418) Mr. C. A. Meredith Do. P I 236-3 27th June Do.
1917.
Do. (419) U, Pan Dwe . Do. .| P L. . 128 20th June Do.
1917.
Do. « | (420) U Po Ngwe . . Do. P.L 2,048 Bth June Do.
R 1917,
Do. (421) Tan Kin Chye Do. P. L . 691-2 318t . August Do.
1017.
Do. « | (422) Ma Pyu Pyu . Do. .| P L. 1,254-4 1;317 July Do,
17,
Do. (423) U Po Ngwe . . Do. .| P. L. . 729-6 7th  August | 6 months.
(renewal). 1917,
Do. (424) U Ba Wet . . . Do. . L. . 1,190-4 16th August | 1 year.
. (renewal). 1917.
D » ] (425) M. A. Kader . Do. .| P L. 640 1!138117 October Do.
' 17,
Do. (426) The Hon'ble Mr. Do. P. L. 6,368 17th Septem- Do.
Lim Chin Tsong. ber 1917.
Do. « | (427) Maung Ba 81 . Do. « P L. . 1,260°8 73217 August Do.
i .
\
Do. « | (428) Lim Tha Nyeln . ; Do. P. L. 2,003-2 31st July Do.
\ . 1017.
L“o. « | (420) Mr, C. A. Mercdith | Do P. L. . 3,174-4 lit}lll7 July Do.
bo. . | (430) M. Hoashim . . l Do. P L 840 27th Septem- Do.
i ; ber 1917. !
Do. . (431) M.AhEKhee ' Do. LI . 4672 | 20th  July | 2 years.
. (renewal). 1917.
.
| | . y ~
Do. + | {432) Maung Pu . . Do. . L. . 1088 22nd Novem- | 6 months.
! usz) e . (renewal). ber 1917.
Thayetmyo. (433) Medsrs. The \ Mineral oil . T L. 1,920 21st  Decem- | 1 year.
Twinzas Oil Co., Ltd. | Blocks Nos. ber 1916.
| - 13, 20 and 23

P. L.=Prospecting License,

M. T.=Mining Lease.

!
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N R Y ot | o
STRIOT. Grantee. Mineral. grant. in acres. men . . Grantee. Mineral, grant. in acres. conl:lxgggoe- Term
Thayetmyo. | (434) Mr. B. Cowasjee Miperal oll .| P.L. Bl l‘!1.1123-3 2'1):'5 1‘3{’3"“" lyear. JUpper Chind-| (442) Messrs. ~ Osman | Mineral oil P. L. . 3,840 18th Decem- | 1 year
, ag% % od the r . . L0 wing Muste Khaa & Co. ber 1916.
half §
8?':??53( 950‘ Do. (44]:33) Messrs, Tho Indo- Do. . L. . 12,800 12th Septem- Do.
the _ Minhla L;;m Petroleum Co., (renewal). ber 1016.
ofl Field. .
Do. . | (444) Do. Do. P. L. . 3,200 24th Ma,
s y Do.
Do, (4351) Messrs. The Burma Do. . P L * | Eastorn g;a.ll%g. Do. Do. 1017,
ofl Co., Ltd. : of blocks Nos.| Yamethin . | (445) Messrs. Bechardass | Lead P. 1. . 2,660 20th  April Do
18, 26, 8 Manecke hand 1917. ’
!‘\:ga bord Kharwar.
halves __ of
blocks Nos.
. 19 and 30
and the
bWhmk: 24 gf)
loc| . 28,
33, 34, and CENTRAL PROVINCES.
ot U
Minhla ~Oi
Field. -
Balaghat . | (440) Mhan Bahadur | Manganesc P.L 280
" . P. L. . ’ / N ¥ . . 7th Februar 1 .
Do. : (‘g‘)lrﬁggirg::gngg, Do Blockgjslgﬁs? Do. . Do. Byramji Pestonji. 1917. v year .
Ltd 8 and 4 ex- Do. - . | (447) Indlan Mangancsc Do, P. L. . ‘
g;glrl\)s);, atrﬁg Company, Limited, { L 13:3 wil;.nu- Do.
B. B. P. Co. Do. o | (448) Do. . Do. ', L. .
Lng;loci(l; 5. . ( o P.L 153 Do. . Do.
, blocks Nos, 0. . | (449) Babu Kripashan- Do. P. T, - 271 Hth 0 .
16 and 17; kar. (rencwal). ‘\ m'l_v 1911‘;[.)“1 8 months
v;cstt)crnkhult D (450) |
of block 18 0. . Bl Do. Do. P L. . HHi] 8
hait of bock . :. Gareway) || gt Do
19 of t Do. . | (451) Xhan  Babadur | Do. M. T. 34 g
10 o (l)xﬁ Byramii Pestonfi. é f ] i‘:::tll; April | 30 years,
Field., - '
. Do. . | (452) Seth Gowardhan- Deo. > L. | 2 P
Do. (487) Messrs, The British- Do. ES N . 9472 | 2300 Decom- Do das. b . 0 5'1";17 May | 1 year.
]fél;mu Petroleum Co,, (renewal). | Block 4 of the| ber 19018. ) Do. (453) Babu  Kripashan- Do y . '
' Yeia,w " ) kar. P " ) (renewal)y, ‘ 22 bth  August | 6 months.
‘ Lo. (454) Indian Mangancse ;. Do. P. 1. . 60 .
To. (438) Messrs. The Do. . P L 2,560 | 9th March Do ‘.ompany, Limitgd. ‘ i 2?2}{7 August 1 Year.
London-Rangoon ’ * | (Blocks Noa. | 3017 A . ‘ | ’
Trading Co., Ld. 58 and 27 . Do. (455) Khan Bahadur | Do. M. L. o 4 27th June | §
R Bhof 30, W:} Byramji Pestonji. \ xl 1917. ’ years.
of 9, 25 and |
28 of the Do. (456) Do. . Do. M. L. . l 48 13th  August Do.
%Iilel]l(‘iﬂa ol 1917,
. . Do. (457) Babu XKripashan- Do. P. L. . 38
Do . ' kar. (tencwal), 2%’;7“&“&"15*' 8 months.
. (439) Do. Do P.L 10,240 30th Ma,; D
. . .| P 2 ¥y 0. Do. (458) Khan  Bahad Do. 3 P
1017, Byramil Pestonfi. ° ‘ 171 | 13th October | 1 year.
Do. (440) Messrs. The Nath D
. . d 0. . {P. L 4,800 ct Do. ) . 5 i -
gingh 0il Co., Lt&. !Sllgli'? .0 lober Do.,, 4 k(;)r'Bubu Kripashan Do. P. L. Do. Do.
Do. « | (441) Mrs. H. V. Murray Do. « | P. L. ". 3,200 13th Novem- Do. Do. . | (460) Pandit Rewashan- Do. r. L. . 35
. * ber 1917.. Kkar. B4 Do. Do.

P. L.=Prospecting Licenss. M. L.==Mining Leas

P. L.=Prospecting License. M. L.=Mining Leuse,
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CENTRAL PROVINCES—contd.
‘ f.
Date of - -
DisyeIOT, Grantee. Mineral, N;?:l:.ol jnA.’:;'. commonce- 5 Term.
'
Balaghat . 4G1) Messrs. Ramper- | Mangunese P. L. . i 17th Decem- | 1 year, -
s ¢ shLd Lakshminarayan. ber 1917,
Do. . | (462) Babu Kripashan- Do. * P.L. . 171 13th October- Do.
kar. 1017.
) g i P. L. . 63 31st Decem- Do.
Do. . (4%3)0:\)1.1:551-9. Tata Sons | Bauxite 1ot Do
Do. . | (464) Do. . Do. P.L. . 107 Do. . Do.
i
|
Do. . | (465) Do. Do. P. 1 . 241 Do. .{ Do.
| !
|
. . | (466 Do. Do. . L. L 968 21st  Decem- | Do,
Do (466) ber 1917, !
Bhandars ., | (467) Nagpur Manganese | Manganese M. L. . 18 23rd  Janu- | 10 years,
Mining Syndicate, ary 1017,
Ltd. -
Do. . | (468) Mcssrs, Lalbehari Do. M. L. . 25 15th Decem- Do.
and Ramcharan, i ber 191¢.
Do. (469) Seth Gowardhan- Do. ML . 62 12th Decem- | 30 years.
das. ber 1916,
Do. . | (470) Hon'ble Dewan Do. M. L. . 87 18th Decem- | b years.
Bahadur 8ir Kastur- \ Ler 1916,
chand Daga, XK.C.L.LE.
Do. . | (471) Khan  Bahadur Do. M. L. . 13 21st Febru- Do.
Byramji Pestonji, ary 1817.
Do. . | (472) Seth Gowardhan- Do. P. L. 232 16th January ‘| 1 yoar.
das. 1017.-
Do. . | (473) Seth Mahadeo Do. P.L. . 2 | 27th _ March Do.
1917.
Do, . | (474) Pandit Rewashon- Do. P. L. . 47 ’ 3rd  Febru- Do.
kar. ary 1917,
Do. . (475} Seth  Gowardhan- Do. P.L. . 30 21t June Do.
das. : 1917,
Do. . | (476) Do. . Do. P. 1. . 50 Do. . Do.
Do. .| (477) Scth Mahadeo . De. PL. . 8 26th septem- | Do.
(renewal). ber 1917.
Do. . | (478) Do. Do. P. L. . 38 15th June Do.
{reneway). 1916.
Do, .| (479) Do. Do. . L. L 30 26th August Do.
(renewal). 1917. -
To. . | (480) Do. Do. P. L. . 348 13th Septem- Do.
ber,1917.  *
Do. .| (481) Do. . Do. P. L. . 611 Do. Do.

108,
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CENTRAL PROVINCES—contd.
DI . Nature of A Date of
S&C'I Grantee. Mineral. grant. in ;::es. col'nnne!l(:tnce- Term.
|
, Bhandara . (4%2) Seth Gowardhan- =~ Manganese M. L. . 19 19th  April | Will  ex-
as. 1017. ?ire with
he origi-
nal lease
dated the
6th
. ‘March
1018, to
which 1§
is supple-
mentary.
Do. (488) Seth Shriram . Do. . P. L. . 38 Oth  August | 1 year.
) 1917, .
Do, . | (484) Beth Jagapnath . Do. .| P. L. . 318 13th August Do.
1017,
Do. (486) Scth Shriram Do. .| P. L. . 274 20th Septem Do
N bet 1917. )
. (486) Messrs. Lal Beharj Do.
and Ramcharan, © : P(.rg;n'ewal.). 16 1::)];7, July Do-
Do. (487) Beth Mahadeo Do. «{P. L . 46 30th Septem- Do
' ber 1917. )
De. .. (488) Seth Shriram . Do. -l B L . 47 20th Septem- Do
ber 1917. '
Do. (4%(;)8 Beth Gowardhan- Do. oM L. . 29 17th October | 4 years
. 1917 ’
Do. . | (490) npeth Bhriram Do. A PL . 89 8rd Decem- | 1 year
ber 1017 )
Do. (491) Do. Do. ik L . 20 13th_Octoler Do,
1017. ’
Bilaspur (492) Tata Iron and | Ivon ore and other | P. L. .
Steel Co., Ltd. minerals . (Dolox %799 Aoy, Mev| Do
mite and lime- ’
stone). .
Chanda (493) Messrs. H. Verma | Coal . . M
and Kanhaiyalal. : 128 lstr‘;m'y 101‘;%1.). “piii-le w‘::;:
the ori.
ginal
lease
Jated
the 80th
Qctober
1916 to
which it
is supple-
mentary.
Do. . | (494) Mr, Padamsy .. . .
e I L R R
Do. . | (405) Do. . { De.. . .| P.L. . 400 17%h  Jupe Do
1017,
Deo. . | (496) Do. .| Do.. . .| P.L. . 640 17th May Do
1017, )

P. L=Préspem'na License.

M. L.=Mining Lease.

P. L.==Prospecting License.

M. L.=Mining Lease.
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CENTRAL PROVINCES—contd.

DISTRICT. - Srantee. Mineral. N:'l'_‘:‘l']et."‘ in-‘;‘c":%
Chanda (497) Mesars. Hasham- | Coal , . P.L. . 2,499
bhoy & Sons.
Do. . | (498) Mr. Padamsy | Do. . . P.L 70
Narsibhoy.
-
Chbindwara | (499) Khan  Bahadur | Manganese . P.L 184
Byramji Pestonji.
Do. .| (500) Do. . Do. - M. L. 83
7
. 501) Mesars. H. Verma | Coal . . P.L 43
Do ( nn)d Kanhalyalal.
. . 502) Ral Bahadur | Manganese . .| P L 39
De ( Blzhesu' Das Daga.
. R The Hon'ble Mr. Do. . +| P.L 120
Do (50]2? B. Dadabhoy,
C.LE.
. 504) Messrs. H. Verma | Coal . . . P L 146
Do ( mZ! Kanbhaiyalal.
Do. . | (506) Do. «| Do . .| P.L. 870
Do. (506) Indian Manganeee | Manganese . M. L. 21
Co. .
Drug . (507) Messrs, Bahman- | Bauxite, lead, | M. L. 3
shah Fouzdar Bros, silver, gold,
; cobalt and
copper.
Jubbulpore | (508) Mesars Burn & Co. | Coat . . P.L. 1,127
Do .} (509) Mr.P.C.Dutt . | Bauxite . .| P.L 443
Do. Manganese . P. L 65

1 (610)  Do. .

Date of ;
commence- Telm.
ment.
10th Qctober { 1 year.
1017.
26th Novem- Do.
ber 1017.
27th January | De.
1917,
218t Feb- { 5 years.
 ruary 1917,
21st May 1917 | 1 year.
2nd April Do.
1017.
3rd April Do.
1017.
4th  October De.
1917, -
10th Decem- Do.
ber 1917,
17th October | Will ex-
1917, ire with
he origi-
nal lease
dated
the 6th
February
1004 to0
which it
is supple-
mentary.
2nd Novem- | Will  eX-
ber 1017, Flre with
he origl-
nal lease,
dated
the 20th
June,
1910, $o
which it
is supple-
montary.
20th January | 1 year.
1917, .
5¢h January | Do.
1917,
2gnd. May | Do.
1917,

P. L.=Prospecting License. M. L.wMinmg Lease.

<
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CENTRAL PROVINCES—contd.
18TRIOT, 5 : Nature of Area Date of
DisTRICT Grantee. Mineral, -grant. in acres. co:gglx;:‘;noe- Term.
» Jubbulpore | (511) Mr. P. C. Dutt . | Manganese M. L. 19 2nd April | wWill ex
1917, pire with
the origi.
nal lease
dated
th;ée 4th
m-
ber 1916,
to which
it is su,
plemen?..
ary.
Do. .| (512) Do. Do. P. L. £2 Da. 1 year.
Do. (313) Do. Bauxite and iron | P. L. 148
(renewal), %?e?cwm Do.
Do. .| (514) Do. Bauxite M. L 52
. . . . L. 12th Jul
1917, Y | 80 years.
Do. | (515) Do, « | Bauxite and .iron | P, L.
oxide. ) 1ot b1y, AvEut | 1 year.
Do. . | (516) Do. « | Coal . . P. L. . 884 28rd July Do
1917, :
Do. . | (617) Do. « { Manganese, iron. | P. L. '
thnillnm, 'bauxlte, bee agt:g llg(l,;em- Do.
vanadium, caesi- ‘
um, cerium,
columbtum, didy-
mium, erbium,
gallf germa-
nhum,  indium,
lithium, nioblum,
rubtdjum, tanta-
lum,  thorium,
uranium, yttrium
and zirconlum,
Do. (518) Do. . | Bauxite lead, | P. L
. . L. . 212 5th Novem- D
gold, bar 11’ °.
. |. ver, andy?:;;;er. ber 1917,
Do. .|(610) Do. . | Bauxiteand iron | P.L. 653 Do Do
Do. (520) Do. . | Manganese, iron, | P, L,
Bauxite, 'nlckel: : 208 2&2 lg)le;oem~ Do.
cobalt, cadmium, .'
molybdenum,
t) U, vanas

dium, titanium,
copper, caeslum,
cerium, colum-
bium, didymium,
erblum, gallium,
senm.nium, in-
fum,  lthium,

nioblum  rubi-
dium, tantalum,
thorium, urani-
um, yttrium and
sirconium,

P. L.=Prospecting License. M. L.=Mining Lease,

E2
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Digreior.

Grantee.

Jubbulpore

Deo.

Do.

Do.

(621) Khan Bahadur
Byramji Pestonji.

(522) Messrs. Burn & Co.
(628) Mr. 8. R, Dutt

524) Messrs. H. Verma
( lll)d Kanhalyalal,

(625) Mr. Lakshman
Damodbar Lele.

(626) Kban  Bahadur
Byramji Pestonji.

527) Messrs. Qoredutt
\ Ga)neshhl end M.
D'Costa.

(528) Messrs. Bahmansha 3

Fouzdar Bros.

(529) Central India
ing Co., Ltd.
(630) Messrs. Bahmansha
Fousdar Bros.
(581) Seth Gowardhandas
(632) Nagpur Manganese
Mining8yndicate.
(633) Rao  Sahib D,
Lakshminarayan,
(534) Central India
Mining Co., Ltd.
.
(636 Do. .
(636) Do. .
(637) Do. .

(688) Mir Aslam Khan .

(589) Rai Bahadur
B ardas Daga.

(640) Do. .

Mineral.
-
Manganese .
Bauxite .
Bauxite
barytes.
Manganecse. .
Do.
Do.
Do.
Do. .
Do. .
Do. .
Mics . .
Manganese .
Manganese
pyrolusite.
Manganese .
Do.
Do. .
Do.
Do. .
Do. .

and

and

P. L.

Area

in acres.

7%

4,160
164
171

59

489

44

184
646

30,

39
53

20

81

70

Date of
commence~
ment.

7th  Deoem-
ber 1917,

17th Novem-
ber 1917,

7th.  Decem-
ber 1017.
15th January
1917.

28th Novem-
ber 1916.

16th January
1017.

18t May 1017

218t April
1917. .

27th  April
1017,

16th Beptem-
ber 1917.

218t  August
1017.

20th July
1017,

Slst  August
1017.

0th  Novem-
ber 1917.

7th’ Decem-
ber 1817.
18th October
191

Do.
oth Novem-
ber 1917.
7th  Decem-
ber 1917.

218t Novem-
ber 1917.

el
Toem.

1year, o

Do.
Do.

80 yoars,

Do,

1 year,

P. L.=Prospecting License. M. L.=Mining Lease
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¢ CENTRAL PROVINCES—concld.
Date of
DysTRICT. . Grantee, Mineral. i N?rm?f inA;::es. oo;:::nee- Term.,
»  Nagpur (341) Mir Aslam Khan . | Manganese . . PL. 629 1%:!;_0“01)0: 1 year.
Do. (542) Messrs. Bahmansha Do. . .| P.L. 32 gth  Nevim- Do,y
Fouzdar Bros. ber 1917,
Do. (548) Mir Aslam Khan Do. . .| P. L. 442 Do.
Do. (644) Mr. N. Venkat Do. . .| P.L, 111 2158 Reoeem- Do.
Ramannah. ber 1917.
Yeotmal (546) Mulla Hasan Al | Coal . R 0 1,208 26th  Janu- | 30 years.
Nathubhoy. ary 1917,
Do. (5486) Do. Do. . M.L 563 Do. . Do,
Do. (647) Do. Do 1ML 1,201 17th Feb- Do.
ruary 1917,
MADRAS,
Coimbatore | (548) Messrs, Startin & | Mica . . .| P.L. 437 | 24th March | 1 year,
Co. of London. 1917.
Do. (549) Messrs, Startin & Co.| Do. . .| P.L. 98¢ mlngu August Do
* Kurnool (580) A. Ghose, Esq. Barytes . P.L. 62:57 | 27th Feb- Do, "
ruary 1017.
Do. (561) Do. . Do. . .| P.L 20-85 18th May Do.
1017,
Do. (552) Do. Do. , P.L 66:70 | 4th  August Do.
1917.
Do. (663 Do. . Do B P.L 58:82 18th July Do.
1017.
Nellore (554) P. Krishoasami | Mica . . M.L 174-76 | 10th Decem- | 30 years,
[ Mudaliyar. ber 1018.
Do. (555) Messrs. F. Do. . . .| M.L 2:32 | 28th Novem- Do.
Chrestien & Co. ber 1918.
DPo. (556) P.  Venkatasami | Do. . . P.L 0-74 | 10th Janu- | 1 year.
Chettl, ary 1917.
Do. (657) Indupur Subbarami | Do. . . P.L 31-26 | 26th Junme.| Do.
Reddi. 1917,
t
Do. l (658) V. K. M. K. R.| Do .| PL 5 2nd  Maroch | Do,
i Karuppan Chetti. I 1917,
-

P._L.wProspecting License. M. L.=Mining Lesse.
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MADRAS—concld.
’ Date of s
Digrpior, Grantee. Mineral, Naturo of Area commence~ Tetm.
grant. in wrel.. ment.
Nelloze (569) K. Venkataramaniah] Mioa , . . | P L. 15 18t . April | 1 year.
1917,
ks
Do. (560) Khan Bahadur | Deo, . M. L. . 84464 | 18t April | 30 years.
Muhammad Bafdar . 1914.
Hussaln.
Do. (561)M. R. M. A.| Do.. Y 7. 8471 | Bth  August| Do.
Subramania Chettiar. 1011.
‘. Seno 1776 | 1st Beptem- | 1 year.
Do. (5(¥gdl&i‘Venkata Subba | Do r T R m year
Do. . | (568) P. Venkataswami | Do. . . P. L 48-28 | 9th April Do.
Chetti. 1017,
Do. 564) V. K. M. XK. R.] Do. . . . | P.L. . 6402 | 28th July Do,
¢ Kt)zruppan Chettl. 1017.
Do. . | (566) 1. Bubbarami Reddi | Do. . . . | P.L. . 80-09 1?;)117 August Do.
Do. (666) The Sankara | Do. , . . | M. L. . 136:30 | 1st Decem- { 30 years.
Mining 8yndicate. ber 1905.
Do. . | (667) A. Govindu Reddi| De. . . .| P.L . 2668 2%1;700tober 1 year.
Do. . | (668" N. Raghavalu | Do. . . «| P. L. . 1196 | 5th Decem- Do.
Nayakkar. ber 1917,
Do. . ] (569) V. K. M. K. R. Do. . .| P.L. . 24-62 1st Decem- L.
Karuppan Chefti. ber 1917,
Po. . | (670) N. Raghavalu | Do, , . P.L . 941 | 5th October Do.
Nayakkar. 1917, :
Do. . | (671) Moolji Govindji . Do. . . .| P.L. R 20 1:153270cwber Do,
Trichinopoly | (672) Messrs. T. Stanes { Phosphatic nodules| P. L. . 4380-69 | 23rd June Do
& Co., Ltd., Coimbatore. 1017,
*
PUNJAB.
Attock (578) Attock Oil Co., Ltd. { Mineral oil . .| P.L. . [ 1,280 5{!;17 June | 1 year.
Shahpur (574) The Burma 0il Co., Do. . .| P. L. . 4,002 10th July Do.
Ltd. * 1917,

P. L.=Prospecting License. M. L =Mining Leases.
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SUMMARY.
% ’;
N Prospecting " Total of each
Proviuce. Ticenses. Mining Leases. 01',’[ o(:ri::g.
<y Assam . . . . 4 2 [

' Baluchistan 23 4 7
Bihar and Orixsa . 21 14 Yo
Bombay . 4 1 5
Burma 380 12 392
Central Provinces 81 21 102
Madra- 20 13 23
Punjab 2 2

Total of each kind and Grand Total 1017 516 60 674 -
TotTalL o) 1916 482 50 832
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CLASSIFICATION OF LICENSES AND LEASES;

TaBLE 27.—Prospecting Licenses and Mining Leases granted in Assam 0

during 1917.
1917.
DiSTRIOT.
Area in :
No. acres. Mineral,

, Prospecting Licenses.
Cachar . . . . 1 16,000 Mineral oils
Lakhimpur .. 1 8,238-08 | Coal.
Sylhet . . . . . 2 14,647-2 | Mineral oils.

TorAL 4 l

Mining Leases.

Khasi and Jaintia Hills . . 1 1,920 Metallic ores.
Lakhimpur . . . . 1 2,2272 | Coal, iron, slate and shale,

ToraL . 2

TaBLe 28.—Prospecting Licenses and Mining Leases granted n
Baluchistan during 1917.

1917,

DisTRICT.
Area in
acres,

No. Mineral.

Prospecting Licenses.
Kalat . . . . l 3 |58,240 ,Oil.

Parr 2.] HaypeEN: Mineral Production, 1917. 111

TaBLE 28.-—Prospecting Licenses and Mining Leases granted ?'n‘.

Baluchistan during 1917.

| 1917,

j
InsTRICT. T - ) T -
No. Aﬂf’er::'n Mineral.
Mining Leases.
L]
Quetta Pishin 1 80 [ Chroniite.
Do . 1 ‘[ 80 Coal \
Ribi 2 | 96-46 | Do.
ToraL . 4 l

TaBLE 29.—Prospecting Licenses and Mining Leases granted in Bshar
and Orissa during 1917.

1917,
bigrricr, Tt T T )
| Area in :
No. acres. Mineral.
o - !
A L
Prospecting Licenses,
Hazaribagh . . b I 504 Mioa
Santal Parganas . . 2 10,239-76 | Coal.
Singhbhum . . . .. 5 2,025-5 | Chromite.
Deo. . . . . 1 11-90 | Yellow ochre.
Deo. 3 36,032 Manganese and iron ore
Do. . . . . 1 1,330 Galena, gold and other
. kindred minerals
Do. . . . . 1 75-90 | Manganese,
Do. 1 150 Red ochre.
Do. 1 56 Iron ore.
Do. 1 4:60 | Yellow and red ochre.
ToTaL . ; 21 ‘
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,l

TaBLE 29— Prospecting Licenses and Mining Leases granted o Bihar

and Orissa during 1917, L
/,
1917.
DisTeIcT. Ao | ‘
rea in .
No. ACres. Mineral.

Mining Leases.

Gya . . . . 1 1,567:06 ( Mica.
Hazaribagh . . . . 1 70 cDol.
Sambalpur . . . . é 1.3(13'(7).13 ]o;:) .
g?::ﬁ{)f:f pnse . 3 1,532:30 | Chromite.

Do. . . 1 800 Iron-ore.

Do. . . i 1,267-2 | Manganese and irou ote.

Do. 1 Gold.

*
ToTAL . 14

TABLE 30.—Prospecting Licenses and Mining Leases granted in Bombay

during 1917.
N
l \ 1917,
Di1sTRICT. A )

- rea in .

No acres, Mineral.
r

Prospecting Licenses.
Dharwar (also in Kanara district)! 1 1,143 Galens. .
Kaira . . . . . 1 301-95 | Manganese and alumi-
nium. .

Panch Mahals. . . . 1 456 | Manganese.
Sukkur . . . . 1 6,008 Mineral oil.

Mining Leases.
Panch Mahals . . . ‘ 1 [ 680-22 | Manganese ore,

$

Part 2.] Havpen:

Mineral Production, 1917. 113

TABLE .;1 ~—Prospecting Licenses and Mining Leases granted vn Burma

during 1917.

1917.
DisTRICT. l ; -
| Mo Aroa fn | Mineral.
| |
Prospecting Licenses.
Akyab . . 2 9,060 Mineral oil.
Amherot . 12 10,133-2 | All Minerals (except oil).
Bhamo . 1 - . 5,616'8 | All minerals (except oil
and jade).
Katha . H 24,320 Tin, wolfram, gilver,
copper, lead, zinoc and
ol
Lower Chindwin . 3 2,040 Agll minerals (except oil).
Do. . 3 3,040 Mineral oil.
Mergui . . . 26 27,420-46 | All minerals (except oil)
Do. . . . 2 82-92 in. :
Do. . . . 3 3,383-32 | Wolfram and tin.
PO- . . . 1 2,626-56 | Wolfram.
qubu . . . 2 2,890-24 | Mineral oil.
Myingyan . . 2 11,790 Do.
Myitkyina . . . 1 1,132:8 | Gold and platinum,
Do. . . 1 3,200 Gold and iridio-platinum
Do. . . . 2 3,671-2 | Gold.
Northern Shan States . 2 -3,200 Iron.
Do . 2 5,760 Coal.
Do. 1 3,200 Gold, silver, iron and
zine.
Pakokku . 7 17,402-80 | Mineral oil.
Prome . . . 2 3,449-6 Do.
- Ruby Mines . 1 640 Copper.
Salween. 1 3,840 All minerals (except oil).
Shwebo . 2 4,704 Mineral oil.
Southern Shan States 4 2,787-93 | Wolfram.
Do. 1 2,560 Lead.
Do. . 9 11,965 All minerals (except oil).
Do. . 3 9,560 - | Gold.
Tavoy . . . . 201 147,824-28 | All minerals (exoept oil).
Thaton . . 68 98,825-3 | All minerals (except oil).
Do. 1 20-44 | Miners! oil.
Thayetmyo 9 31,016-82 Do.
Upper Chindwin 3 19,840 De.
Yamethin . . 1 2,560 Lead.
TotaL 330
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‘TABLE 31—Prospecting Licenses and Mining Leases granted in - Burma Y g TABLE "32—Prospeoting Licenses and Mining Leases gramted in the
during 1917—contd. . ° - Central Provinces during 1917—contd.
7 \
1917. ’ “ 1917,
DIsTRICT ‘A— | , , DreTricr. Are i
-Area in : o . rea in :
No. aores. Mineral. . No. acres. Mineral.
T ) ’ .
Mining Leases. .
Minbu . . . 1 19 Mineral oil. .
Southern Shan Sta.tes . [ 2.330 03 %;a&. ooppgruand silver,
. . . 4 7,335- olfram and tin. . .
Ta]ggy A 6 10,081:38 | All minerals except oil Prospecting Licenses—conid.
/ and precious stones. Jubbulpore . . . . 1 212 Bauxite, lead, gold,.
¢ barytes, silver eand’
copper.

ToraL . 12 Do. . . . 1 293 Manganese, izon, bauxite,
nickel, cobalt, cadmlum,
molybdenum, litanjum-

. , . . copper and minerals of.
TABLE 32.—Prospecting Licenses and Mining Leases granted in the v the rare earths.
OCentral Provi during 191%.— Do. . .o 1 154 Bauxite and barytes.’
entral Provinces auring . Nagpur . . . . 17 3,602 Manganese.
Do. . . . 1 39 Mioa.
Do. . . 1 20 Manganese and pyroluaite.’
1917.
DisTRIOT. A . TOPAL . 81
rea in :
No. aoros. Mineral.
Prospecting Licenses.
‘Balaghat . . . . 14 2,138 Manganese.
Do. . . . . 4 507 Bauxite, ..
‘Bhandara . . . . 18 2,274 Manganese. \ Mmmg Leases.
Bilaspur . . . . . 1 6,799 Iron ore and other miner-
als (Dolomite and Lime- Balaghat . . . . 3 398 Manganese.
) stone). Bhandara . . . 7 253 Do.
«Chanda . . . . ] 7,376 Coal. Chanda . 1 1,221 Coal.
Chindwara . . . . 3 302 Manganese. o Chindwaia . . 2 104 Manganese. )
Do. . 3 963 Coal. Drug . . . . 1 3 Bauxite, lead, silver, gold,.
Jubbulpore . . . . 2 1,511 Do. . cobalt and copper.
Do. . 2 4,602 Bauxite. Jubbulpose . R . . 1 19 Manganese.
Do. . . . 3 212 Manganese. : Do. . . . . 1 52 Bauxite.
Do. . 2 801 Bauxite and iron, Neagpur . . . 2 230 Mangane
Do. . . 1 404 Bauxite and iron oxide Yeotmal . 3 3,080 Coal.
Do. . . . 1 566 Manganese, iron, bauxite,
. and all metals of the
rare earth. o , ToraL . 21
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TABLE 33.— Prospecting Licenses and Mining Leases granted in Madras

/

during 1917,
1917,
Di1sTRICT, '
, No ’ Area tn Mineral.
i
. - -
Prospecting Licenses.

i : 2 13-71 | Mica.
%lmg:}me oo 1 208-94 | Barytes.
Nellore oL 13 30463 | Mica.
Trichino.poly . . . . 1 430-69 | Phosphatic nodules.

TorAL . 20
Mining Leases.

Nellore . . . . . , 5 ' 692-63 ( Mica.

‘TaBLE 34.—Prospecting Licenses and Mining Leases granied tn the
' Punjab during 1917. ‘

1917.
DisTrICT
No. Area in Mineral
acres.
Prospecting Licenses.
. Attock . . . . . | 1,280 Mineral oil.
‘Shahpur . . . . 1 ] 4,902 Do,
1 .
1
ToraL . 2

4
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THE SUPPORT OF THE MOUNTAINS OF CENTRAL ASIA
(BEING AN APPENDIX TO THE MEMOIR ON THE STRucC-
TURE OF THE HIMALAYAS, AND OF THE GANGETIC
PLAIN, AS ELUCIDATED BY GEODETIC OBSERVATIONS
IN INDIA). By R. D. OLDHAM, FRS. (With Plate 3).

N the memoir on “ The Structure of the Himalayas and of the
I Gangetic Plain, as elucidated by Geodetic Observations in
India,”’? it was shown that the outer zone of the hills was a region
of partial defect of compensation, or, in other words, of super-
elevation of the surface, which increased in amount from the outer
edge of the hills to as farin as definite observations have been made.
This being only about 40 miles, the ultimate course of the discre-
pancy between topography and compensation cannot be traced,
but less certain observations, and other considerations, indicate that
the defect of compensation disappears at greater distances from

‘the edge of the hills and may even be replaced by an excess. The

conclusion, being an important one in view of its bearing on theories

‘of the origin of mountains, requires confirmation and, in the absence

of observations in the Himalayan region, this had to be looked for
elsewhere. In the search for such information I came across a
series of gravity measurements, made by the Russian Govern-
ment, in the region of the Pamirs and neighbouring parts of Central
Asia, which are of special interest as giving & complete section
across a group of mountains not only comparable in elevation with
the Himalayas but also, in other ways, of importance in the dis-
cussion of theories of nountain origin. ‘

The geology of this region is still imperfectly known, but this
is of no very great importance as the present investigation is not
concerned with details of stratigraphy. Enough is known to show

_that the general strike of the strata, and of the axes of the folds,

is about east and west right across the northern part of the district.
In the southern part, the same strike is found towards the centre,
but on the east it bends round to south-eastwards, and westwards

! Mem., Geol. Swrv. Ind., XLAI, pt. 2, 1917,
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to the south-west. The topography shows a general agreement
with the geological structure; on the north the upper waters of
the Sir Daria, or Jaxartes, flow through the valley plain of Fergana, -
in what is evidently a structural depression between the mountains
to the north and south. South of the Fergana ‘valley come the
parallel ranges of the Alai and Trans-Alai, separated by the Alai
plain, near the head of the valley of the Kizil Su. These ranges are
continued, further west, by others named on maps as the Peter the
Great, Hissar, snd Zerafshan, which together with the Alai ranges,
may be regarded as the westerly continuation and terminatlon of
the Tian Shan mountains, now separated by the erosion of valleys,
cut more or less along the strike of the rocks. To the south of these
high ranges & number of minor ridges stretch in a more or less south-
westerly direction towards the valley of the Oxus, following, n a
general way, the strike of the rocks. The valley of the Oxus, or
Amu Daria, occupies a structural depression to the westwards
of the junction of the Kunduz river, but the upper reaches occupy
what has all the characters of a valley of erosion, cut through the
mountains, at times along, and at others across, the strike.
Further still to the south comes the range of the Hindu Kush and

its western continuation. :

Throughout this region there is, as has been indicated, a general
agreement between the geological structure of the rocks exposed
at the surface and the geographical aspect of the country, but
upon this general agreement of what may be called the minor topo-

" graphy, the course of crest and valley, there is superimposed a
major relief, which is quite independent of the structure of the
surface rocks and arranged along an axis transverse to the strike.
This is very well seen in the hills of the drainage area of the Amu
Daria, where we have the lowlands of Bokhara, on the west, east-
wards comes a series of low hills which do not rise above 5,000 feet,
followed by the high plateau of the Pamirs, and, still further east,
by the mountains of Kungur and Mustagh Ata, which rise to heights
of over 25,000 feet and form the highest summits of the region.
The same feature may be recognised in the increase in average
height from east to west of the series of ranges which form the back-
bone of the region and is also, and perhaps most conspicuously,
marked by the feature known to geographers as the Mustagh Ata
range, which lies outside the region covered by the gravity observa-
tions, but must be considered, as it will be shown to have an import-

Part 2.] OvupHaM: Support of Mountains of Central Asia. 119

ant bearing on the interpretati i is
o nglisundersto()d. pretation of them, and as its characte_rj is
Maps sl}ow a series of high mountains ranged along the border
of the plains of Kashgaria, which are separated from the Pamir
plateau by deep valleys, and are so conspicuously arranged alon
& nearly meridional line that, in spite of the interruption by t .
deeply cut valleys, it is natural to look upon them as formin ); d‘;’s(f
tinct and definite mountain range, which is variously desi ngated
t‘:he Kashgar,'Tagharma, or Mustagh Ata, range ; the ap eirance o
in fa.ct, so striking that it has even misled some geologists li)nto re arhs-,
ing it as a true tectonic range, and accepting a system of disturbgan
of the strata \‘vhich Yvould cut right across the trend of the structuiz
of the region immediately to the west, and of which no trace can be
found in observation in the field. The Mustagh Ata and Kungur
are composed of granite, and doubtless owe their preservati ’
the highest summits of the region to this, but to the north Dr ;;1 Iais
l}iIayd;anhfound that an easterly strike continued right acr(.)ss .the;
a:; :0 (;hz Zup;g}(:s;)d range, up to the margin of the Kashgar plain,!
and ¢ .thou r. F Stoliczka found a south-easterly strike con-
due ,f wi onl.y a br{ef local occurrence of northerly strike from the
ef gteil o Pthe -pla;n till it bfent round into the east-south-easterly strike
: he amirs. .The similitude to a mountain range is largely due
o the valleys which separate the summits from the Pamir plateau, and
even if these valleys are not wholly due to erosion, there ren’lains
tile t;aCt thgt the greatest actual elevations lie in tlie extreme eaxslt
oh. e region, .anc.l t.he common geographical interpretation has
this much genetic justification, that the axis of the greatest uplift
lies on the. eastern edge of the hills, whence there is a rapid d con
to the plains of Kashgar. pie desment

Thg major relief of the country is thus seen to cut right acros
the minor relief, or course of ridge and valley, and for this no s:).t"S
factory explanation can be found in the visible geological stmctuls-
of the country. The structure very clearly indicates that the re icfe
has unde‘rgone compression in a north and south direction, and %:hn
compression would give rise to a thickening of the crust ,to whi ll?
the elevatl'on of t.:he hills might, and very commonly is z;ttrib t ; :
but there is nothing in our limited knowledge of this re’agion t u-e iy
gest that the compression has been greater in the east than i(:l s:}i

! Rec., Geol. Swrv. Ind., XLV, 318 (1916)
* Scientific Results of the Second Yarkand Mission " Geology, pp. 35-37 (1878)
A £ . ~Ji .

F
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western portion, at any rate to the extent necessary to account for
the difference in the present elevation of the ground. This, how-
ever, is merely a repetition of what may be found in other parts
of the world. Even in those districts where the relation between
inward structure and outward form are most intimate and obvious,
there is not the same apparent connection between structure and
absolute elevation. The Alps and the Himalayas, for instance,
have both been compressed in a direction transverse to the general
course of the range, and the amount of.compression seems to be of
much the same order of magnitude in both cases; the geology of
the Himalayas is less fully known than that of the Alps, but so far
as our knowledge goes the compression seems to haye been, if any-
thing, less in amount, and certainly there is nothing like the twofold
greater compression, which would be needed to account in this
way for the twofold greater elevation. In both these cases, as in
others of a similar character, the major relief is ranged along much
the same general direction as the minor, so that it is difficult to
disentangle the effects of the two and decide how far each may
or may not be determined by the geological structure. In the
mountains of Turkestan the opposite is the case, and here the major
and the minor relief are arranged along different lines, which cross
each other nearly at right angles, and, for this reason, the region
seems particularly favourable for the study of those problems of
mountain formation, the solution of which seems impossible by
geological observation and only to be approached by the study of
geodetic measurements.

The results of the observations are published in the report of
the 1909 meeting of the International Geodetic Association, but in
less detailed form than is customary, for only the free air correction
is given. The Bouguer correction for visible mass and the Hayford
correction for local topography are easily obtained, but the orogra-
phic correction for departure of the :ctual surface from a plateau
could not be determined with accuracy from the maps accessible
to me. As the stations are mostly situated in open valleys or out
in the plain, this correction will in the majority of cases be less than
01 dyne and only in a few cases, where the station is situated in a
deep and narrow valley, will it exceed ‘02 dyne, and is not likely
to be greater than 03 at any station of the series.
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The: correction for the effect of topography at a greater distance
than 104 miles from the station has been determined. It was
computed in detail by Messrs. Hayford and Bowie for the station
of Kala Khum,® which is almost centrally situated in the group
of stations being dealt with, and, as the amount of this correction
varies comparatively slowly from station to station, the adoption
of the same value at all would probably not introduce an error of
more than ‘02 dyne at any one. Moreover, the error would be a
systematic one, changing gradually from one margin of the map
towards the other, and so easily recognisable, if not obscured by
other and greater irregularities. As will be seen in the sequel,
the differences in the anomalies are much greater in amount and moré
rapid in their variation than can possibly be accounted for by the
neglect of this correction. Another consideration is the fact that
the correctness of the adopted value for the force of gravity at
Tashkent, on which all the other values depend, is in doubt,? and
for this reason it has seemed best to confine attention to the differ-
ences, which are most conveniently expressed as positive or negative
variations from the mean value of the whole group, excluding
the anomalous station of Kala Wamar. The stations are numerous
enough, and the area sufficiently extensive and diversified in
character, to make it probable that the mean of the anomalies will
approximately represcnt the true zero value for the area, while
the exclusion of Kala Wamar is justiied by the anomalous
character of the record. The negative anomaly at this station is not
only abnormally high, but is nearly two-tenths of a dyne higher
than at the nearest stations. There is no apparent explanation of
so great an anomaly at this station, and it is difficult to avoid the
conclusion that a clerical error has crept into either the calculations
or their transcription, the alternative explanation being that there
Is some exceptional and quite local peculiarity atthis station ; in
cither case its exclusion is justified.

On the map attached to this note (Pl. 3) the relief of the surface is
indicated by the contours at intervals of 5,000 feet and the positions

! The effect of Topography and Isostatic compensation upon the Intensit
of gravity. Washington ; 1912; p 84, P P ey

2 Comptes Rendues de la seizieme Conference genérale de I’ Association G i-
que Internationale, Vol III, pp. 138.141. n Geodesi

F2
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of the gravity stations, with the amount, expressed in hundredths.
of a dyne, by which the anomaly differs from the mean value. As
bas been mentioned, these values require a correction for irregularity
of the surface, which may reach ‘03 dyne and will be less at mos
of the stations in the mountain region ; they are also subject to :
correction on account of distant topography and its compensatior
which will vary gradually from a positive value near one margin to .
negative value at the other, or possibly may vary in either positive o
negative direction from some point within the area. Another possibl
correction is a divergence of the actual distribution of the compensatior
from that assumed in the Hayford and Bowie tables, from whicl
the figures made use of were derived ; any such assumption, however
not inadmissible on other grounds, would make very small chang
in the amount of the anomaly, the maximum change, at the station:
in the very heart of the mountains, could not exceed 02 dyne a
any individual station and would vary in amount with the altitude

An inspection of the map shows that the actual variation in
the amount of the anomaly is not susceptible of cxplanation in
any of these ways; not only is the amount of the difference too.
large, reaching as it does about two-tenths of a dyne, but the dis--
tribution shows no relation to the situation of the stations, whe-
ther in deep and narrow valleys or in the open plain, nor to the

elevation, nor does it vary in a manner that could be attributed to-

the effect of distant topography. On the other hand, the varia-
tion does show a very decided relation to the general relief of the
country ; in the lowlands to the west we find the anomalies all.
positive, and the positive values continue into the hills on the east :
as the higher hills are entered the anomalies become negative, and
all the eastern stations show a negative anomaly, with the excep-
tion of two groups, one in the central region of the Pamir plateau,
and the other in the depression of Fergana. Expressed in general
terms, it may be said that the character of the anomaly is such that
where lower ground borders on higher the anomaly is positive,
and negative where high ground is bordered by lower. In the
case of the western plains of Bokhara, and again in the Fergana

depression this relationship is obvious, but not so on the Pamir
plaveau, yet there, too, high as the stations lie, there is higher ground

on all sides, though the barrier on the west is breached by river
valleys. The station of Jekindi, which shows a small positive
anomaly, isolated in a region of defect of gravity, is no exception

N
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for, though situated in a mountain region, it lies in the upper valley
" of the Kizil Su and not very far from the edge of the Alai plain,
which, lying between the Alai and Trans Alai ranges, appears to
niark a structural depression between two lines of excess of uplift.
‘Bearing in mind the fact that a positive anomaly, where the
effect of compensation has been considered, means that the surface
“ level stands higher than it would if a condition of complete isostatic
equilibrium existed under the station, the distribution of the ano-
malies may be expressed in a different way, as indicating that the
low ground is borne up above, and the ranges depressed below,
their respective proper levels. This is the condition which was
established as regards one part, and shown to be probable as regards
the other, in the case of the Himalayas, and, in that connection,
was shown to suggest a certain amount of residual rigidity in the
crust of the carth. The way in which this would work can be
illustrated by the diagram, fig. 1, where an originally level surface
1s supposed to have been subjected to elevatory forces such as
would result in a surface as represented by the firm line between
A and H, if the surface level everywhere coincided with the upward
or downward forces; if, however, the crust were possessed of a
degree of permanent rigidity which would not allow it to adapt
itself to the flexures, the resulting surface would take some such
form as that represented by the dotted line, the exact form depending
on thg degree of rigidity of the crust and the abruptness of the

flexures.

Co

Fig, 1.

Here we see that on either side of the central uplifted tract, the
level surface is bent upwards and stands at a higher level than it
otherwise would, while the outer edges of the uplift are held down
below the level which they should have reached. In the centre
of the plateau it might be that the surface would be forced up
above its proper level by an arching upwards of the crust, as a
result of the bending down on either side.

The conditions assumed in the diagram have been reduced
to an extreme simplicity, but a similar result would follow in more
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complicated circumstances, and, further, if we suppose the elevatory
force to be the result of the same changes which have given rise to
the compensation, we should find an apparent excess of gravity
in all those regions where the dotted line runs above the firm one,
and where the actual amount of the compensation would be less
than that deduced from the measured altitude; where the dotted
line runs below the firm there would, similarly, be an apparent
defect of gravity, the real compensation being greater in amount
than was allowed for in the computation. '

Before passing on to the consideration of the observations
it may be well to point out that if the compensation were an indirect
result of the accumulation of surface material to form the plateau,
the relationship between the real surface and the surface of equili-
brium would be the opposite of that shown in the diagram. In
this case the ground on either side of the plateau would be borne
down, and a defect of gravity would be observed, while the plateau
would be supported above the level of equilibrium and show an

excess of gravity.

Examining the anomalies in the light of this explanation, we
find, in the first place, high positive values in the most westerly
stations ; then, entering the hills, this positive anomaly decreases
in amount in an easterly direction, as the high plateau of the Pamirs
is approached, till it disappears and is replaced by a negative anomaly
both in the stations along the course of the Oxus and in the hills to
the north of it. ¥

In the upper Oxus valley, the anomaly has a negative value
of about 06 dyne at Kala Khum, of which -01 is due to the omission
of the orographic correction. At Kala Wanj, Kharuk and Ishkasham
the negative anomaly amounts to ‘08, of which some ‘02 to ‘03 may
be due to the orographic correction, and at Langar Kisht. where
this correction is probably larger than at any other station, the
negative anomaly of ‘11 would be reduced to -07 or -08.

Eastwards of these high negative Values there are no stations
till the Pamir plateau is reached, where a group of positive anomalies
is met with, the greatest of which amounts to ‘11 dyne, at Robat
Muskol. This very high value may be attributable, in part, to a
purely local variation in the density of the rocks under the station,
and it may be that the lesser positive anomalies at the neighbouring
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stations .would be made negative by a computation including the
eﬁect of more distant topography, but any such change :'uuld
still leave the values positive in comparison with the Oanomalies
at the stations round about.

Taking an anomaly of ‘03 dyne as representing in round numbers
the attraction of 1,000 feet thickness of average rock, we may inter-
pret the figures as showing a superclevation of about 3,000 fect in the
plain about Bokhara, a depression of rather less along the cdee of
the high plateau of the Pamirs, about Kala Khum obr Kala \%’ani
and a superelevation of about the same amount in the central paffi
of tl‘lc. plateau round about Robat Muskol. The distance from
C'harjul to Robat Muskol is about 550 miles and the maximum
difference of load equivalent to about 5,000 feet of rock, indicating
a permanent strength of the crust of more than double that which
acc.ordmg to Prof. " Barrell, is revealed by the observations in thc;
Um'ted States, but only about one-half to three-quarters of that
exhibited by part of the floor of the Pacific Ocean.!

On this line of section, a disturbing element may come in, of
the effect of which we can form no estimate, for the line is ﬂan,ked
on the north by the high ranges stretching westwards between the
Oxus'and Jaxartes valleys, and on the south by the Hindu Kush
and its westerly continuation. Nothing of the same proportionate
amount needs consideration on the transverse section from north

_ to south across the Pamirs. Beginning from the south, we find

a negative anomaly at Langar Kisht which, allowing for the effect
of the orographic correction, is equivalent to a depression of about
3,000 feet. This station is close to the crest of the Hindu Kush
and to peaks which rise to an altitude of 22,000 to 24,000 feet
At Murghabi, the depression has sunk to —04 dyne and, as the'
o'rographic correction would be comparatively small, the depres-
sion may be put at about 1,000 feet. At the next station, Robat
Ak Baital, there is a superelevation of about the same amount, which
increases to 3,000 feet or more at Robat Muskol. TLake Karakul
seems to stand at about the level due to the compensation but
northwards the depression at Bordaba amounts to 1,000 feet and
to 3,000 feet at Ak Bossaga, diminishing again to about 1,000 feet
at Sufi Kurgan and Gulcha. At Liansar and Osh, in the Fercana
valley, there is a positive anomaly, indicating a superelevatign of

L Journ. Geol, XXII, 30, 37, 38 (1918). ‘
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less than 1,000 feet, surrounded on three sides by stations indicating
a depression of the surface level, as the mountains are neared.

On this section the bearing up of the low ground, and the bearing
down of the high, is very clearly exhibited. In the case of the
Fergana valley it is obvious enough, and, as has been pointed out,
the central region of the Pamir plateau is in much the same case,
in spite of its altitude, but here another cause may co-operate in
producing supérelevation. The observations indicate a bending
down of the crust towards the north and south, and towards the
west ; on the east no observations exist but we may infer that a
similar condition would be found towards the plains of Kashgar.

Granted the correéctness of this interpretation, the strength and
rigidity of the crust implied by it might well give rise to an upward
bending of the portion of the crust lying between and so to an uplift,
reaching its maximum in the centre and dying out on either side,
as was suggested in dealing with the suppositious case illustrated
in fig. 1. . \

However this may be, we have a section which may be regarded
as something over a complete wave, having a length of about 150
miles from crest to crest or trough to trough, and a height of about
7,000 feet from trough to crest. This last figure may be excessive,
and partly due to this increase of the maximum anomalies by purely
local causes, but the general average of the observations shows that

the difference is at least eqpivalent to some 5,000 feet or 2,500

above and below the mean level of equilibrium.

Westwards from Fergana the stations in the drainage area of
the Sir Daria, or Jaxartes, show the same features, of negative
anomalies on the east giving place to positive anomalies to the
westwards, as was found further south.™ It is not possible to recognise
any influence of the high mountains which lie between the two
rivers, as there are no stations within the ranges or close to them,
and the elevaved mass is so insignificant in volume, as compared with
the Pamir plateau, that the effect of the latter would be predominant,
and any influence exerted by the former only recognisable by a
larger number of more closely set stations than are available.

Taken as a whole, the results agree in a remarkable manner
with thoss obtained from the study of the geodetic observations
in the Himalayas, indicating that a condition of general isostatic
equilibriunq, of the mountains as a whole, is subject to considerable
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local departures from this condition. In both cases these departures
from complete equilibrium are distributed with a marked relation to
the greater relief of the surface and are just such as would result
from the uplift being duc to some deep-seated cause, acting mainly
in a vertical direction, combined with some considerable strength
and permanent rigidity of the overlying crust, which is, consequently,
prevented from adapting itself completely to the bending, and so may
hold the surface level down below or upraised above that at which it
would otherwise stand. The limit to the amount of the departure
from the level of equilibrium is about the same in both regions and
reaches & maximum of some 3;000 feet; the observations which
have been made in the Andes suggest a similar departure from
complete equilibrium and to about the same amount. We find, then,
that three great mountain ranges, each of about the same magnitude,
and the three greatest in the world, agree in showing the same
phenomenon and to the same degree. This would in itself give great
support tothe supposition that there is a real connection and a
cause common to all. There are, besides, within the limits of
the region now under consideration, two groups of facts, wholly
independent of each other, and each in its way giving support to
the deduction that the greater relief of the surface is independent
of the superficial geological structure, but is directly due to the
same processes as have given rise to the compensation.

The first of these is the fact that the course and distribution
of the principal mountain ranges and the larger features of the relief
of the ground are not directly determined by the geological structure.
The point is very clearly brought out in a paper by Dr. Ellsworth
Huntington, on the Mountains of Turkestan, and can hardly be
more graphically and succinctly expressed than by three brief
extracts from his account, in which he consistently writes of the
Tian Shan Mountains as a plateau and never as a range.l

“In physiographic terms, the Tian Shan plateau may be described
as a peneplain which has been highly uplifted and warped, and is
ndw in a state of extreme youth”. * * * “ The result of these
geological changes is that, although the internal stfucture of the
Tian Shan region is highly mountainous, its external appearance,
or, in other words, its geographical aspect, is that of a plateau ”
* * * “The ridges rise by long gentle slopes to flat summits,

1 Geog. Jowrn., XXV, pp. 22-40, 139.158 (1905).
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where often for many miles the sky-line is an almost straight crest
from which the rounded slopes of pure white snowfields descend
gradually toward the basins. Here and there the crest line is
notched by high passes, the lowest of which are but 1,000 or 2,000
feet below the top of the ridge. Oftener the summit of the ridge
is broken into individual mountains, broadly flat topped and of
nearly equal height.”

The description of this author is borne out by that of every
other traveller, and the region appears as one which has undergone
a very considerable amount of disturbance, accompanied by a
general compression of the strata, which may have givem rise to
true tectonic irregularities in the form of the surface. These original
features had been worn down and the country reduced to a lowland
type of gentle relief, such as it is the fashion to describe as a peneplain,
when, at a later date, the country was uplifted and, by the oppor-
tunity so given to the action of denudation, the surface carved into
steep slopes, and deep-cut valleys, converting a downland plateaun
into the aspect of a series of mountain ranges. The uplift was not
uniform, but greater along certain lines than elsewhere, and in some
cases these lines of greater elevation followed the general course of
the earlier axes of disturbance of the strata, so that the present
range of high crests has the appearance of being a true tectonic
range, but even in these cases the amount of the later elevation
varies along the length of the range, and the variation has no rela-
tion to the geological structure. More gencrallv, however, there
seems no direct connection, and the most counspicuous geographical
feature of the region, the line of mountains running north and south,
between the Pamirs -and the Plains of Yarkand and Kashgar,
runs right across the trend of the geological structure. This series
of mountains is so distinctly ranged along a definite axis that it
may naturally be regarded as a definite range, and the study of the
topographical map has even led geologists to infer the existence of
a meridional range of true tectonic character. As has already been
mentioned, the surface observations are opposed to this conclusion,
and show that, if the range is in any sense of the word a tectonic
one the tectonics are more deeply seated than those of the distur-
bance of the rocks near the surface.

The consideration of this range, which is scen to be probably
a true range, genetically as well as in superficial appearance, merely
emphasises the conclusion drawn from the general study of the region,
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that the. broad features of the major relief, as well as the deter-
mination of the more restricted zones of greater uplift, are not the
result of processes apparent in the structures visible at the surface,
but of more deeply seated, and possibly quite independent, processes,
which are not accessible to surface observations, and are, presumably,
connected with the cause of compensation.

The second group of facts has a more direct bearing on the
particular nature of the changes, or processes, which produce the
compensation. Tt is known that great carthquakes send out two
sets of waves, which are transmitted through the interior of the
earth and recorded at distant stations. In addition to the record
of the waves which have travelled by direct courses, there are
subsidiary records which are attributed to those which have been
one or more times refleeted ; though the interpretatio the records
has been questioned, and is certainly doubtful as to some of the
supposed twice or more times reflected waves, the concordance of
a very large proportion of the records seems to have established the
presence of the two types of singly reflected waves, the condensa-
tional and the distortional, each reflected from a midway point as
the same form of wave. In the mathematical treatment of this
question it is usual to assume a reflection from the surface of a
solid sphere, and this is too often taken to mean that it takes place
at the surface of the ecarth ; this, however, is impossible, in the case
of the actual records, for the rocks of which the outer shell of the
earth is composed are too heterogeneous to transmit a simple form
of wave-motion without repeated breaking up into waves of more
than one form, and the constituent rocks have, almost without
exception, so different a degree of elasticity in different directions.
that they are incapable of transmitting either of the simple forms of
wave-motion. The result is, that the simple waves, on entering the
outer crust, become broken up into more complex forms and lost ;
consequently, it is not at the surface of the earth that we must
look for the surface of reflection, but at the under surface of the
heterogeneous crust, and it is reasonable to find an explanation,
of the greater or less conspicuousness of the record of the reflected
waves, In the varying degree of abruptness of- transition to the
more uniform material below. Now it has been observed that, of
all the earthquakes registered at European observatories, those
originating in the neighbourhood of the Philippines, that is, those
which have the central point of reflection under the region of high
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mountains of Kashmir and the Pamirs, give the most con‘spicﬁous
record of the reflected waves, usually even larger than that of the
-distant ones. ‘

The obvious interpretation of this is that the transition from

’ the outer crust to the underlying material is more than usually

rapid and sharply defined in the region under the Pamirs, and it
is natural to associate this with the changes which have given rise
to the compensation of this group of mountain ranges, the largest
and loftiest in the world. And so we reach the same conclusion
as was drawn from the gravity observations, that the processes and
changes, to which the effect is due, are localised, or at least concen-
trated, in the lower part of the crust, orin the layer immediately
beneath it.

The conclusipn reached in the course of this investigation may
not be without importance on the geodetic side, as a guide in the
determination of the nature, and distribution in depth, of the com-
pensation. On the geological side it is of great interest as showing
that two distinct causes and actions have been at work and must
be taken into account in any attempt to:elucidate the origin of
mountain ranges. On the one hand, we have the actions which
have given rise to the disturbance of sedimentary rocks from their
originally horizontal position, and to the intrusion of igneous rocks
among them. The well-established importance of trend-lines of
structure is unimpaired, and to the structure set up in this way,
combined with the effects of surface denudation, the details of
surface form and the course of ridge and valley are due. The
boundary between hill and plain is often determined by the same
cause, and to 1t ranges of hills may sometimes be due, but there is a
distinct limit to the amount of the difference of elevation which
can be produced in this way. No exact figure can be given for
these limits; they are probably incapable of precise numerical
definition, but the limit of height must be somewhere about 2,000,
or possibly, 3,000 feet, and the limit of breadth 150 to 200 miles.
Where the difference becomes greater than this, we must look to
some other cause than compression of the rocks, for the load imposed
on the crust becomes too great for it to bear, and so the conclusion
is reached that the larger differences in elevation, and the more

extensive areas of uplift, are due to some cause which is independent

of that which has given rise to the structures revealed by the geolo-
gical examination of surface rocks.
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As a‘speculation this is not new, but the present investigation:
has given clearer indication of its truth than had previously been
published, within my knowledge, and more especially " has shown,
in the first place, that the uplift of the higher mountain ranges is
directly connected with those changes which have given rise to the
defect of density under the ranges, known as their compensation,
and, in the sccond place, that these changes are deep-seated and
take place at the lower limit of the outer erust. Of the nature of
these changes, or the way in which they are brought about, the inves-
tigation gives no direct indication, but, from the intimate connection
between the uplift and the compensation, it follows that the centre
of gravity of the two is probably at the same average depth, and this,
according to Mr. Hayford's investigation, is somewhere about 35
miles below the surface.  Further, the distribution of the departures
from complete local equilibrium are such as to show that the
compensation is not the indirect cffect of the formation of the moun-
tain ranges, but that it is the primary phenomenon and the originat-
ing cause of the uplift, of which the mountains are the indirect
result and to which they owe their present altitude.

LisT OF STATIONS' AND DETAILS OF OBSERVATIONS UTILISED.

[NorE.—The Stations in this list belong to two geries of observations,
onc based on Yashkent, the other on Tiflis. As the value adopted for the
base station in the former djffers from that determined for the same place
in the latter, and earlier in point of date, by ‘015 dyne, a correction of
this amount has been made at the other stations in order to bring the two
geries into uniformity . Stations of the series based on Tiflis, to which
the correction has been applied, are distinguished by an asterisk. Spelling
of place names follows the Survey of India, or a similar system where the
name is not to be found on published maps.]
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NANABHAI DAYABHAI DARU.

T is with much regret that I have to record the death on
Septembet 26th of Mr. N, D. Daru, Assistant Superintendent
in this Department. Mr. Daru, after training in England and
Canada, joined the Geological Survey of India on December 4th,
1907, and was employed at first in reporting on the alum indus-
“try in the Salt Range. He was subsequently attached to the
Central India and Rajputana party, and carricd out the revision
of the geological map of Dungarpur State. His natural bent,
however, led him rather to the educational side of his subject,
and he occupied the post of Lecturer on Geology at the Yoona
Engineering College for three years and of Professor of Geology
at the Presidency College, Madras, for two years. Soon after
his resumption of ‘field-work in 1916 his health gave way; he
returped from leave on medical certificate only in April last, but
was again compelled to take similar leave almost immediately.
His early death is sincerely regretted by all his colleagues.

H. H. HaxpeN.
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