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PRELIMINARY REPORT

THE MINERAL PRODUCTION OF CANADA

DURING THE CALENDAR YEAR 1919.

Estimates of the total probable value of the mineral produetion of Canada,
during 1919 made on the first of January last were short about 3-6 per cent of
the preliminary figures now available. Sufficient allowance had not been made
far the increased production and increased value of cement, clay, quarry and
other similar structural material products. The coal mining industry too,
during the last three months of the year responded quickly and extensively,
perticularly in the Province of Alberta, to the heavy demand for fuel.

The present preliminary report is based upon direet returns received from
mine and smelter operators and although these are uot complete or final, suffi-
mimut data is available on which to base a fairly accurate record.

A tabulated statement of mineral production is supplemented by a brief
raview of each of the more important metals and mineral produets.

In reviewing the industry as a whole it is customary to express the total
mineral production and to make comparisons of production of different years or
districts in terms of dollars or total values. The wide range of prices throngh
whiech many metals and mineral products have passed during the past five
years and the continuation of high prices for many products have of course
resulted in greatly increasing the total value of the mineral production, even
when the actual quantities of metals or minerals obtained might be decreasing.
It is evident that less importance should be given to comparisons in values and
that more stress should be laid upon quantity comparisons. This may be
readily dene with individual products, but appears less feasible when dealing
with totals of a great variety of products.

The total estimated value (1) of the metal and mineral production in 1919
was $173,075,913 which is less than the total value reached during each of the
three preceding years. Compared with the production in 1918 valued at
$211,301,897 a decrease of $38,225,984 or 18 per cent is shown.

Just as the declaration of war in 1914 was followed by a short period of
industrial dislocation before the activity necessitated by the war’s requirements
became fully launched, so following the cessation of hostilities there has been
an interregnum, or transition period, during which the war’s demands are being
replaced by the legitimate requirements of peace industries and the demands of
reconstruction.

The difficulties of making these readjustments have been aggravated by
social upheavals and strikes.

The net falling off in mineral production in 1919 has been a mean between
a large decrease in the production of metals, conl and many ‘“war minerals”

11In presenting a total valuation of the mineral production as is here given, it shoula
be explained that the production of the metals copper, gold, lead, nickel, siiver and zinc
is glven as far as possible on the basis of the quantities of metals recovered in smelters,
and the total quantities in each case are valued at the average market price of the
refined metal in a recognized market. There is thus Included in some cases the values
that have accrued in the smelting or refining of metals outside of Canada.
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Mineral Production in Canada, 1919.

(Suhject to revision).

Quantity.
\lnu LIC.
Antimony ore (exports) .. : Rrartete o 100 56
Cobult, metullic and contsined in nxult\ ete. at $2.50 pu [t . Lbs. 336,185
(.l)ppu" value at 18.691 cents pc-r e g T DR £ 75,124,653
Gohl, .. R N s . el . LY ral e LUEE 767,167
{ron, mgfmm Caniddian ore El AN L R Tons 38,457
[ron ory, sold [or export .. .. 1 7=3 N NS - - 5,883
[ead. value at 6966 centsperib. .. ... ... ol P . Lbs. 43,895,888
N b e R R Y o 113,520
Nickel, vulue nt 40 cents per Ib .. 4 44,542,053
Platinum P Ly -, ; | By SR A (d)
Sitver, value at LHE-122 centaperoz.. ... .. ... ..Ozs. 15,675,134
Zine, value at 7-338 cents per Ib. : = I .. Lba .‘H.,BX 359
SRR . g .
NON-METALLIC,
Actinolite ... Tons. | 80
Arsenic, white und inore . 3 3,102
Asbestos ¥ 136,199
Aubestic .. | J o [, 15,766
Rurytes and '\lzmganese .................... o O
Chromito. 4 N = y 8,366
Conl . Sl I oy 13,586,300
]uhlupur = " 15,044
l- luo espar. . 5,063
Graplate by 1,322
Cirindstones. ‘b 2,083
Giypeumn . “oe i 306,947
Magnesite . . “ 11,073
Magnesium bulplmte- b 77\
Mica ] 28 LR .
Minerat Water .. L e gl WESERERN S
Natursl Gas. 3 M cu. ft 21, 750 091
xindes Tons se-
Pont . ¥ o ¥
Petroloumn, erude. .. J : | ) oo Brls. 240, 9,0
T - S ] S - . 2R . Tona 24
Pyrites...... - ) . =1 g % 177,487
RIS Py 0 L L “ 105,055
T B ) e M E L, ¥ ~139,842
© o e R R #“ 18,042
L T T N N & v 550
T T S TP R P
STRUCTURAL MATERIALS AND (‘Ln' Propucrs.
Cement. Portland . ...... ... 1 4,991,340
Clay prosducts (87,657,938}
Brick, commmon. g 203,018,891
o pres 67,587,205
DRG0 Sl e et TR e e TOTS e s ks,
1ollow Hmldmg Blocks. 2,202,000
Kaolin ¥
T STTREEEE G el e R e  RE L o &L LR B )
Refractories: fire clsy, ete |
o Tl sl R R S R 7

Terra Cotin

Tile, drain
Lime. ()
Sand-Lime brick
\and nnd gravel (not com plete) .

T e R -
\tom- ($3.060,045)

ydniick, e 8.

Lintestone. .

RNl e

Sundstone ..

Total Structural Materials and clay produets.
All other Non-Metallic... ..
Total value Metallic. ......................... ...

Grand Total, 1819 . ..

74,910,302

£ %0
R0 oAy
14,011 543

72,401 520

S8

508,770
10,658,048
74087

11, (MM)

9.783.393

3.723,033
1,257,833
350, 8x2
63.275
13,744
QIRT, 374
5350,43+1
! 061 (U]

'213.982
8. 3’4

25.754. 6!!'
74.919,392
72.401,829

$173,073,913

*sShort lons throughout. af xcluding $704 846 from imported material.
material. 7.050 tons hydrated lime marketed, valued at $295,164.
ditional rcturns give a total of 148,302 tons vulued at $1,398,968.

bEzxeluding $73, 180 from rmporte«d

dReturns lncomplctc-see text.  eAd-

)

- e
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Increase or Decrease in Principal Products, 1919.

Increase (+) or Incrense (+) or
Fidncipal Products. Decrense (-~ ) in | Decrease (—) in
quantity. value.
3 G $ g
Lbs. — 43,644,751 16-7 — 15,208,987 | 52-0
[ 5 Oy, + 67 456 96 +  1.395.080 9:8
ron from Conadian ore . Tons | — KO8T 18-9 - 305,287 253
1 Lbs. — 7502114 14-6 - 1,696,527 357
- — 47,064,340 51.9 — 19,185,736 51-9
{zs — 5,708,845 26-7 3-275.1582 15-8
Lba — 3,344,316 9-3 = 533,438 18-8
Taiml metaltic. . coooe| — 42,147,323 | 36-8
st piel Asbostie. . 1 . Tons = 3,24 241 + 1,742,230 10-4
Clbiii | B r " ¢ = 1,301,620 93 — 1,141,176 2-1
(SRS TR B | + 154,660 | 101-5 + 394,339 479
Magnesite. ... g = 28,202 [ 71-9 | — 688,300 | 67-7
Micn N : ‘ o e 2l 4 1,765 (131
Natural Gas ) Meu ft.| + 1,608,782 8-0 - 279,268 6-4
Patroteanm ’ . PBrils. | =~ 83,77t | 20.90 | — 140,466 | 15-0
T e Tons | — 234,120} 56-9 | — 1182515 | 093
Quartx u - 163,100 60-8 - 382.428 60-7
Aalt L R= ™ ¥ it 16,575 | 126 | + 113.920 | 8.9
Lament. . Sl e B Bris. 4+ 1,398,850 | 390 | + 2,706,800 | 38.3
Clay produets "% ] 4+ 307449 | 671
L Bush. | + 635,755 10-0 | + 392,407 | 20-9
i o | skl sl | + 932 471 307
= Sl IR s CIE M of— | <
Tadnl non-metallic \[ | 4+ 3,821,330 4-1
B = A o
Tlomait Tolal Decreass Lop o— 38,025 a8y 1|54

Metal Prices,

{lm snts per pound or otince.)

4. | 1915 | e 1917,

i trdisdtieal | \Recliiad, | V5202 lig-2:0 25370 20- o)
Cupper, New York...... “ 13-602] 17-275 27-202 27,181
S R R “ 3.862| 4.073 6-85% 8787
“* Lomlon.. .. “ ! 4-148/ 4-970 6715 626,
Montrest®. . N 1-479 5-600! %513 111374
Nickel, New York ) & 40-(KW)] 45- 000 45000 50000
Silver, “ Per ounce. 54811 49-654 650811 81 »417[
Spelter, 1 ... Per pound. 5213 13230} 12804 %901
Tan. “ F | 34301 38-500] 43450 61 ~awz|

= i inns Dimished by Mes Thienas Robertson & Canpany. Moantreal, Que.
(W) o egmbhe g it saam s Jecaesy el Pelewy, IR

Mineral Production by Provinces, 1918 and 1919.

i 1918 H 1Y,
1 ]
ISy ] . =
Value of Per cent Value m Per cont. Increase (+)
|Production. | of total. ||Production. | of total, or Decrease (—)
I $ % $ % s %
| 22,317,108| 10-56 13-4+ 806,643 4-02
2,144,017 1-01 10|~ 465,411 21-85
3 o e Ml 9.28 123+ 1,730 482 8.88
Unario. . Sy o B . cael SUTRIMEDGS 4482 38.0]|— 28,851,267 30-46
ROV | 0L - - S 3.220,424| 1-53 1-07|\— 373,850 1161
Saskatchewnn i 1,019,781 0,48 07|+ 98,274 9.84
<3, AR ‘ | 23 1000987) W04l 200815099 12:0//~  2,204/038 9-93
Liritish Columbia .| 42.835.500] 20.271| 34,238,267 19-8l{— 8,577,242 20-02
et L. o] 2,355,631 11| 1,962,965 14)[~ 91,666 16.63
Dominien ........ -~ i 211.30!.897] 100-00(| 173,075,913 100-00; [~ 38,225,984 181
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such as chromite, graphite, magnesite, pyrites, ete., on the one hand and large
increases in the production of structural materials such as cement, clay pro-
ducts, lime and building stone and also of asbestos, gypsum and salt.

The metallic production in 1918 was valued at $114,549,152, which fell in
1919 to $72,401,829, a decrease of $42,147,323 or 36-8 per cent. Gold is the onks
metal of which there was an inecreased production. The falling off in tis
quantities of other metals varied from 9-5 per cent in zine to nearly 52 par
ecent in nickel.

The total value of the non-metallic production including clay and quarry
products in 1919 was $100,674,084 as compared with §95,752,745 in 1918 showing
an increase of $3,921,339 or 4.1 per cent. The cement, clay and stone products
alone were valued at $25,764,692, as against $19,130,799 in 1918, an increase of
$6,623,893, or over 34 per cent. The total value of non-metallic products other
than structural materials was $74,919,382 as agaiust $77,621,946 a decrease of
$2,702,554 or 3.4 per cent.

COPPER.

The production of copper in 1919 amounted to 75,124,653 pounds (37,562-3
tons) which at the average price in New York of 18.691 conts per pound, would
be worth $14,041,549, as against 118,769,434 pounds (59,3%4.7 tons) valued at
429,250,536, or an avérage of 24-628 cents per pound in 1918: showing a decrease
of 367 per cent in quantity and 52-0 per cent in total value. The 1918 pro-
duetion had been the highest recorded. That of 1919 is the lowest since 1911

Of the total produetion 54,320,182 pounds were contained in blister coppEr
and in matte produced in Canada, part of which was refined at Trail, B3,
and Port Colborne, Out., the balance being exported for refining and 20,304,471
pounds estimated as recovered from ores exported to United States smelters.

The total produetion of refined copper in 1919 was 3487 tons, practically
all produced at the clectrolytic refinery of the Consolidated Mining and
Smelting Company at Trail, B.C.., though a few tons were also produced at the
refinery of the Tuternational Nickel Company of Canada, at Port Colborne,
Ont. The major part of the copper production at this plant is in the form of
blister. The production of refined copper in 1918 was 3,809 tons and in 1917 it
was 3,901 tons.

The production in Quebee from pyritie ores was 2,691,695 pounds valued at
$1,445,577 im 1919. These ores are nearly all shipped primarily for their
sulphur content. The copper is treated as a by-product and the figures of
production are the quantitics reported as being paid for, the actual metal
contents of the ores being much higher. The production in 1918 was 5,869,649
pounds. .

The production in Ontaric amounted to 24,361,934 pounds valued at
$4,443,489, as against 47,074,475 valued at $11,593,502 in 1918. This production
is derived from the nickel-copper ores of the Sudbury District, and of the Alexo
mine in Timiskaming, supplemented by a small recovery from the silver ores of
the Cobalt Distriet, and the copper ores of the Bruce miue, Sudbury District.

The production in Manitoba amounted to over three million pounds as
against a production of over two million pounds in 1918 and was derived from
a rich chaleopyrite lens found in the Mandy ore deposits at Schist lake, north-
west of The Pas. About 25,000 tons of this ore were mined containing 18
to 20 per cent copper, 0-10 ounees of gold and about 2} ounces of silver per ton.

Both this property and the Flin Flon on the east side of Flin Flon lake have
been cxtensively developed and a large tonnage of low grade ore determined.
The rich ore lens on the Mandy having been exhausted, operations were
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curtailed in the latter part of 1919 awaiting the construction of a railroad and
the possible erection of a smelter in the district to permit the treatment of the
iow grade ores.

The production from British Columbia was 44,388,934 pounds valued at
§8.296,735 as against 62,965,681 pounds valued at $15,482,560 in 1918, The
production included 26,774,800 pounds recovered as blister copper, refined copper
and copper sulphate and 17,614,134 pounds being the estimated recoveries from
ores exported to American smelters.

The production from the Yukon is estimated at 334,090 pounds valued at
$G2.445 as against 618,878 pounds valued at $152,663 in 1918, which were
derived from the copper ores of the Whitehorse Distriet,

Prices—The fised price of copper had been increased by the United States
Government in July, 1918, to 26 cents per pound, but in December there was
no market, though the producers endeavoured to maintain a price of 23 cents.
No market developed in the early part of the year and the price dropped to a
little below 15 ceuts in March. The agreement between the American Govern-
ment and the producers in April, 1919, for the disposal of the copper held by the
Government gave the market more firmness and the price gradually inecreased,
reaching a maximum of about 23% cents in July,—then deelined te about 18}
wants in December,

The exports from Canada in 1919 were: Copper, fine, in ore, matte, regulus,
ate., 20426 tons, valued at $5,316,151; blister copper 9,978 tons valued at
83,747,355 ; in pigs, bars, sheets, cte., 9,096 tons valued at $4,186,549; and copper
*old and serap,” 1,558 tons valued at $537,225 giving a total of 41,058 tons
valued at $13,787,280. The total exports in 1918 were 60,536 tons, valued at
$20,772,109,

The imports of copper in ingots, bars and manufactured formy 1919 were
valued at $3,088,003 as against a reported value of $6,373,361 in 1018. The
quantity imported in 1919 would approximate 19,000 tons. The imports in 1918
were probably not less than 20,000 tons.

GOLD.

The total production of gold in 1919 amounted to 767,167 fine ounces valued
at $15,855,749, as against 699,681 fine ounces valued at $14,463,639 in 1918, an
increase of 9-64 per cent.

Of the total 1919 production, 104,259 ounces or 13-6 per cent was direct
from placer or alluvial mining; 532,238 ounces, or 694 per cent was in the form
of bullion; 47,611 ounces or 6-2 per cent was in the form of refined gold; and
83,039 ounces or 10-8 per cent in blister copper, residues, and ores exported.

The production in Nova Scotia was only 940 ounces, as against 1,176 ounces
in 1918. This is the smallest production obtained in any one year in this prov-
inee the records of which have been published for 58 years. The largest produc-
tion was 112,226 ounces in 1899,

The produetion in Quebee amounted to 1,470 ounces as against 1,939 ounces
in 1918, and, as usual, is derived from the pyrites ores of the Eastern Townships
and the zine-lead ores of Notre Dame des Anges, Portneuf county. Much of
this gold is not paid for by the smelters.

The production in Ontario in 1919 was 508,380 ounces valued at $10,509,147
as compared with 411,976 ounces valued at $8,516,299 in 1918 and constituted
66-2 per cent of the total production of Canada. The 1919 production exceeded
the record of 1916 which was the previous maximum.
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The production from Manitoba was 611 ounces as against 1,926 ounces in
1918 and was derived from the gold and copper ores of the Pas dietrict, northern
Manitoba.

The British Columbia production in 1919 amounted to 165,319 ounces valuad
at 53,417,447 as against 180,163 ounces valued at $3,724,300 in 19018, The pro-
duction for the last four years has been much below the uswal production of five
to six million dollars per year.

The production from the Yukon Territory amounted to 90,447 ounces valued
at $1,869,705 as against 102,474 ounces valued at $2,118,325 in 1918, In addition
to the production from the alluvial sands, there is inclnded a small production
from the gold and copper ores of Courad and Whitehorse distriets. There has
been a gradual falling off in production since 1913 when a production of nearly
six willion dollars was reported. "

The exports of mine gold bullion, gold bearing dust, nuggets, gold in are,
ete, in 1819 are recorded as $3,037,123, as against $10,040,813 in 1918, aind
$15,920,051 in 1917,

LEAD.

The production of lead in 1919 is estimated at 43,545,888 pounds valued ni
$3,057,788, or an average price of 6-966 cents per pound, as against 51,398 009
pounds valued at $4,754,315, or an average price of 9-250 cents, showiug 9
decrease of 14-60 per cent in quantity and 3568 per cent in value. The valuzs
are caleulated on thie average price of lead in Montreal.

The lead production represeuts the quantity of refined lead and pig lend
produced in Canada from the treatment of Canadian ores, together with G
lead estimated as recovered from ores exported to the United States.

The 1919 production included 16,446 tons of refined lead produced at Trail,
B.C!, and 720 tons of pig lead produced at Galetta and Kingston, Ontario,

The lead ores exported amounted to 10,015 tons with a wetal content of
10,437,351 pounds of lead and werc derived mostly from the mines of East and
West Kootenay, British Columbia, supplemented by shipments from Notre Dame
des Anges, Quebec.

The total mine shipments of lead ores and concentrates were about 57,813
tons containing aproximately 40,400,000 pounds of lead,

The record of lead contents of ores and concentrates shipped and recoveries
in smelters from domestie and imported ores are presented for comparison.
together with a recerd of pig and refined lead produced.

1916, 1917, ’ 1918, | 1919.

[ Lo Lbs, Lbs, } Lbs.
(I} Lead contents of ores and concentrates shipped

from mines in Canada... . ng , 54,124, 628 38,696,119 46,843,602 40,400,000
(2) Production: Smelter recoveries from Canadian ores

and recoverable lead in ore exponed. ik 41,497,815 32,578,281 51,398,002 43,895,888
(3) Total production of refined lead in Canada (includ-

ing lead from imported oves) . .. 33,087,474 32,115,114 31,871,112 I 32,892,000

The exports of lead in 1919 were: Lead contained in ores, eoncentrates,
ete, 13,142,000 pounds valued at $616278, and pig lead 11,326,800 pounds
valued at 772,734, as against 22,654,100 pounds of lead in ores, ete., valued at
$1.321,800 and 7.461,700 pounds of pig lead valued at $668.807 in 1918,

The average Montreal price of lead was 6.94 cents per pound in January,
thert decreased slightly to 6.23 cents in April, to inerease gradually reaching
a maximunt of 8.32 cents for December.

This is the producer’s price for lead in car lots as per quotations furnished
by Messrs. Thos. Robertson & Company.
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MOLYBDENUM.

The signing of the Armistice was followed by a collapse in the market for
molybdenite, so that practically all producers had to cease operations. Thus
the 1919 production was greatly curtailed. Returns from the operators are
incomplete, but the exports of molybdenite are reported by the Customs Depart-
ment as 113,520 pounds valued at 84,228 or an average value of 75-2 cents per
pound.

The total production in 1918 representing the quantity of MoS, conteuts
of the concentrates shipped for which payment was made amounted to 378,029
pounds which at $1.15 per pound would be worth $434,733,

The total shipments in 1918 of ores and concentrates were 461-3 tons valued
at $428,807 and there were 33,935 tons of ore treated at the concentrating plants.

Most of the production has been derived from the mines at Quyon, Quebec.

The price of molybdenite in New York which averaged §2.25 per pound in
Tannary, 1918, gradually declined to $1 in August, 1918, and 87 cents in Decem-
ber,  In 1919 the price declined to 75 cents per pound and sales were made as
w as 50 eents and even 40 cents.

NICKEL.

The total prodasiion af nisksl in 1919 amounted to 44,542,953 pounds, which
At 40 cents per pound, weuld be werth $17,817,181 as against 92,507.293 pounds
valued nt $37,002.917 in 1918,

The production, as usual, represents the nickel in the matte preduced from
the treatment of the ores of the Sudbury district and the Alexo mine at Porquis
Junetion, Ontario, supplemented by the recovery of a small qnantity of metallic
nickel, nickel oxides and other salts, as hy-products in the treatment of the
silved-cobalt-nickel ores of the Cobalt district.

Sudbury District.—The production of nickel-copper matte at the smelters
of the International Nickel Company of Canada, and the Mond Nickel Com-
pany, amounted to 42,736 tons containing 12,098-7 tons of copper and 12,0353
tons of nickel, the average percentage of the combined metals in the matte boing
about 80-. The production in 1918 was 87,184 tons of Bessemer matte contain-
ing 45,885-6 tons of nickel and 23,4823 tons of copper. There were mined in
1919 572,400 tons of ore and smelted 754,567 tons, as agninst 1,641,617 tons mined
and 1,559,592 tons smelted in 1918,

Refined metallie nickel has Leen reeoverad i Canada sinee 1915, but pre-
vious to 1918 ondy in small quantitics, and as a by-produet in the smelting and
refining of the silver-cobalt-nickel ores, as stated above.

The new refinery of the International Nickel Company of Canada, Ltd,, at
Port Colborne, Ontario, started operations in July, 1918,

The total production in Canada of refined nickel from both the Sudbury and
Cobalt district ores amounted to 5,063 tons, as against 1,204-5 tons in 1918. The
other products recovered were: 581-4 tons of nickel oxides valued at $340,033 as
agninst 282-4 tons valued at $169,447 in 1918; 199-6 tons of nickel salts and
nickel castings valued at $46,358 as against 1863 tons valued at $39,598 in 1918.

The British America Nickel Corporation practically completed in 1919 the
construction of its smelter at Murray mine and of the refinery at Deschenes,
(Quebee.

The smelter started operations January 18, 1920, and the refinery will prob-
ably soon be in operation.

The capacity of the plant will be about 7.000 tons of nickel and 3,500 tons
of copper per annum.

TTTI—2
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There has also been erected a refinery for precious metals, and refined plat-
inum, palladium, iridium, gold and silver will be produced.

The International Nickel Company’s plant at Port Colborne reported
for 1919 a production of the metals: platinum, palladium, gold and silver.

The exports in 1919 were: Nickel fine 10,621,000 pounds valued at $3,292,420,
or an average of 31 cents per pound, and of nickel in ore, matte, speiss 30,395,400
pounds valued at $4,785,173 or 15-7 cents per pound, as against nickel fine 1,710,-
800 pounds valued at $707,206 or an average of 41-34 cents per pound, and nickel
in ore, etc., 85,767,700 pounds valued at $10,556,040, or an average of 12-31 cents
per pound in 1918.

The imports of nickel into the United States during 1919, which included
small quantities from other sources as well as from Canada, are recorded in the
reports of the Department of Commerce, Washington, as 29,303,228 pounds con-
tained in ore, matte or other form and valued at $5,780,380, or an average of
19-73 cents per pound, and 7,335,761 pounds of refined or manufactured nickel
valued at $2,643,882, or an average of 35-9 cents per pound. The exports from
United States of nickel, nickel oxide, etc., were 3,814,763 pounds valued at
$1,701,549, or an average of 44:61 cents per pound. The value per pound of these
exports from the United States to different countries ranged from 36-6 cents
to 60-5 cents. The average value per pound of the exports in 1918 was 397
cents the range being 35-1 cents to 53-4 cents.

The price of electrolytic nickel in New York according to quotations pub-
lished by the “ Engineering and Mining Journal” was 45 cents per pound
throughout the year.

Production of Nickel in Canada.
1015. 1916, 1917, 1918. 1918,
From nickel ropper ores:

Ore mined .. W 1,364, 048 1,566,333 1,518,783 1,641,617 AR 400

Ore smeltcd ... TonsY 1.272.2’1\3 1,521,680 1,453,661 1,569,592 754,587

Bessemer mutm m:.\de ........ L 67,703 80,011 78,897 87,184 42,736

Copper content of matte. .. Lbs. 30,216,165 44,859,321 42,392,588 40,964,651 24,197,382

Nickel content of matte. . ..... “ .| 168,077,823 82,596,862 83,773,319 9,771,288 44,070,600

From Silver-Cobalt- Nickel ores:
Nickel as metal or contained El B
in oxide, ete.............. 4 © 231,634 361,702 556,961 736,005 |..............
Exports of Nickel from Cnnmla.

(Total)....... Lba. 66,410,400 80,441,700 82,272,400 87,678,500 41,016,400

Nickel in matte or spaiss...  * 66,410,400 80,331,700 82,272,400 83,767,700 30,395,400

Nickel refined . . I T e L R IO e, 1,910,800 10,621,000

Tixported to Great Britain, 13,748,000 11,136,900 10,506 400 | 13,007,600 4,617,900

Exported to United States. “ 52,662,400 69,304,800 70,766,000 74,613,800 34,551,500

I ontacdito BRkanaalatpas o | s BETE 8 L e s e 57,100 1,517,000

Imports of Nickel into United

States.

Gross tons of ore and Matte 45,798 59,741 61,053 59,621 23,057

Nickel contents. . .. Lba. 56,352,582 72,611,492 75,610,793 73,193,205 20,303,228

Manufactures of nickel. . ... s A s T (BT T S 24,974 7.355,761

Exports of Nickel from United States:

ToFrance.............. ... Lbs. 1,232,142 2,233,738 1,346,119
ISR & - .. . - oo 4 5,470,042 5,100,847 525,940
Ne'.herlnnd.s ...... ¢ g 2 B | 23T 61,197
Russin in Europe. . Oy 3, 9‘)1 969 i t(‘u 875 T (MR T O | ™ e il s
United Kingdom. 4 14,761,505 16,674,487 14,409,272 7,803,178 747,437
Japanh il ot . 0. o 890.57! 240.920 275,018 2,063,833 582,946
Russia in Asia. ... 3 g 444,374 LALRSSAGHI I . Sl o ebe. o ol s
Other countries......... * 893,221 1,505,247 438,346 267,808 551,123

T R 26,418,550 33,404,011 21,962,820 17,469,500 3,814,762
PLATINUM.

The most important sources of the metals of the platinum group in Canada
are those of the nickel-copper ores, but, due to the fact that these precious
metals occur in very small quantities per ton of ore and the difficulty of
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recovering them in refining operations, no attempt had been mude previous
to 1919 to recover these metals in Canada.

The International Nickel Company of Canada report for 1919 a recovery,
in an impure state, of about 25 ounces of platinum and 62 ounces of palladium
with also a small quantity of fine gold and silver.

During the past ten years there has been a more or less irregular recovery
in New Jersey of metals of the platinum group from the residues left in the
refining of the Sudbury mattes, as residues from other sources were treated
along with those from the Canadian ores, the total recovery could not be credited
to the Canadian ore deposits; nevertheless, it is believed that the Sudbury
Linttes have been the source of the greater part of the platinum group metals
recovered. Records of these recoveries have been publishd in the Annual
Reports on mineral production and the recoveries in 1918 included 649-7 ounces
of platinwmn, 786.6 ounces of palladium and 472-5 ounces of rhodium.

The British America Nickel Corporation will soon have in operation its
refinery at Deschenes, Que., and as the clectrolytic method of refining which
is to be used here lends itself much more readily to the recovery of the precious
metals, a substantial recovery of platinum group metals in Canada may be
anticipated.

The returns from the operations of alluvial sands of the Similkameen
distriet are yet incomplete—but the Provineial Mineralogist of British
Columbhia reports a production in 1919 valued at $1,500 as being derived from
the gold placer operations.

The exports of platinum in 1919 are reported by the Customs Department
as follows, viz.: Platinum in ore, concentrates, etc., 325 ounces valued at
§28 815, and platinum “old and serap ” 346 ounces valued at $33,514.

The price of platinum in 1919 decreased from $105 per ounce in January
to $97.50 in March, then incrcased again gradually, reaching $105 in May;
#110 in June, rising more rapidly to a maximum of $150 in December.

SILVER. .

The total production of silver in 1919 is estimated at 15,675,134 fine ounces
walued at $17,418,522, as against 21,353,979 ounces valued at $20,693,704 in
1918, a decrease of 26-7 per cent in quantity and 15-8 per cent in value.

Of the total production 1,843,368 ounces, or 75-6 per cent was produced as
bullion and refined silver; 2995238 ounces, or 18-6 per cent estimated as
recovered from ores exported; and 906,528 ounces, or 5-8 per cent as contained
in blister copper.

The production in Quelec amounted to 140,926 ounces as against 178,675
ounces in 1918, and was derived as usual from the pyritic orcs of the Eastern
Townships and the zine-lead ores of Notre Dame des Anges, Portneuf county,

The production in Qutario which is derived mostly from the ores of Cobalt
and adjoining silver districts, amounted to 11,934,179 ounces, or T6-1 per
cent of the total production of Canada. In 1911 when the Cobalt district
production was at its maximum the percentage was 93.8. Of the total Ontario
production 5,918,310 ounces, or 49-6 per cent were recovered in the mills and
reduction plants of Cobalt; 4,390,540 ounces, or 36-7 per cent were recovered in
southern Ontario smelters; 1,511,874 ounces, or 12-7 per cent were the estimated
recoveries from ores, residues, or mill products treated in United States; and
113,455 ounces, or 1-0 per cent was the production from the gold mines and
that produced at the refinery at Port Colborne.

The production in Manitoba was 20,50 ounces as against 13,316 ounces in
1918 and was derived from the gold and copper ores of the Pas district, northern
Manitoba.
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The British Columbia production was 3,554,505 ounces valued at $3,049,940
as against 3,921,336 ounces valued at $3,794,755 in 1918, a decrease in quantiiy
of 94 per cent but an inercase in value of 4-1 per cent. This productic:
ineludes refined silver 1,379,963 ounces, silver contained in smelter producis
906,528 ounces, and the estimated recoveries from ores exported 1,268147
ounces.

The Yukon production was 24,671 ounces as against 71,915 ounces and is
derived mostly from the alluvial sands with also a small recovery from the goid
and copper ores.

The New York price of silver in 1919 remained fixed at the maximum of
1013 cents per onnee until May 6, when restrictions were withdrawn ond tha
price increased rapidly to an average of 110 cents in June and gradually to o
maximum of 137} cents in the latter part of Novemher. The year elosed witls
the price at 131 cents. The average monthly price having been 111.122 cents
per ounce.

ZINC.

The zine produetion in 1919 amounted to 81,738,859 pounds, or 158694 tons
which at the average price for the year of 7-338 cents per pound would be worts
$2,398 998, as against 35,083,175 pounds or 17,541-6 tons, valued at $2,862,455,
or an average of 8-159 cents per pound in 1918,

The produetion included 12,326 tons of refined zine produced at Trail, B.C\,
and 3,543 tons being the estimated recoveries from 10,556 tons of ove and com
contrates shipped to United States smelters (20 per cent being allowed far
smelter losses).

The total zinc ore and concentrates shipments in 1919 amonnted %o sppvas-
imately 133,623 tons with a metal content of 58,415,053 pounds as against 121,200
tons containing 63,006,464 pounds of zine in 1918.

The production was derived from the lead-zine mines of British Columbia
with the exception of 1,732,000 pounds eredited to Ontario.

The productiof of refined zine was in 1919 12,326 tons, as against 12,574
tons in 1918; 9,985 tons in 1917; and 2,974 tons in 1916, the first year that eom-
mercial zine was reported as produced in Canada.

The exports of zine in 1919 as reported by the Department of Customs were:
zine ore and concentrates 6,630 tons valued at $296,212, or an average of $44.68
per ton; and spelter 7,693,800 pounds valued at $701,249. TIn 1918 the exports
of zinc ores and concentrates were reported as 10,543 tons valued at $476,791,
or an average of $43.21 per ton.

The reports of the United States Department of Commerce, give the follow-
ing records: Imports of zine in ore from Clanada in 1919, 7,555,189 pounds valued
at $115,974, as against 10,346,214 pounds valued at $319,815 in 1918, and 10,310,-
388 pounds valued at $338,668 in 1917,

The imports of zine as reported by the Customs Department in 1919 were
vilued at $1,865,531 as against a total value of $2,804,027 in 1918,

IRON ORE.

The shipments of iron ore from Canadian mines were in 1919 the lowest
that have heen recorded in 19 years and amounted to a total of 195,970 tons valned
at $686,386 as compared with 211,608 tons valued at $S85,%93 shipped in 1918.
The shipments in 1919 included 321 tons of titaniferous ore mined some years
previously at Baie St. Paul on the north shore of the St. Lawrence, several car-
loads from properties in Palmerston township, Frontenac county, and Bastard
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township, Leeds county, Ontario, and the balance from the Mooxe Mountain
magnetite mines and the Magpie siderite mine.

The Magpie siderite mine in the Michipicoten distriet of Ontario was oper-
ated throughout the year by the Algoma Steel Corporation the siderite ore being
ronsted as usual in the rotary kiln plant at the mine. About 189,962 tons of
roasted ore were produced and shipped to the blast furnace plant at Sault Ste.
Marie. The raw ore averages about 343 per cent and the roasted ore about 50
per cont metallic iron.

Messrs Moose Mountain, Limited, operating at Sellwood, Ont., were actively
engaged throughout the year in the development of the milling and briquetting
processes which are being employed in the treatment of these low grade mag-
netites. The raw ore averaged about 33-8 per cent iron, while the briquettes
produced averaged mhout 63-8 per cent iron.  Over 100,000 tons of raw orc was
milled during the year but only a comparatively simall quantity, 5,483 short tons
of brigquettes were marketed.

In the Great Lakes region ore prices from the 1st October, 1918, were: Old
Range Bessemer, $6.65 per gross ton (basis 55 per cent iron) : Messabi Besscmer
%6.10: Old Range Non-Bessemer $5.90 (basis 51-5 per cent iron): Messabi Non-

Jossemer $5.75. From April 28, 1919, these prices were reduced by 20 cents
pur ton.

Of the total shipments in 1919 mine operators reported 5,883 tons as exported
16 the United States and 189,962 tons shipped to Canadian blast furnaces. The
Customs Department records show exports of iron ores to the United States
dhiring the year of 14,480 tons vilued at $78,4%0 and imports of iron ore amount-
ine to 1,683,098 tons valued at $4,706,440,

The quantity of iron ore charged to hlast furnaces in 1919 was 1,752,385
tsus of which 78,301 tons were of domestic origin nnd 1,674,194 tons imported.
The imported ore included 519.722 tons of Newfoundland ore and 1,164,472 tons
of “ Lake Ore”. Shipments of iron ore from Wabana Mines, Newfoundland in
1919 by the two Canadian companies operating there were 499,972 short tons as
against 848,571 tons in 1918, all of which went to Sydney and North Sydney in
(lape Breton.

PIG IRON.

The total production of pig-iron in Canada in 1919 excluding the pro-
duction of ferro-alloys was 917,346 short tons, (519,059 gross tons) having
a value of $24.530,432 as compared with a total production in 1918 of 1,195,551
short tons (1,0674566 gross tons) valued at $33,405.171 showing a falling off of
978,205 tons, or 23 per cent. ‘Of the 1919 total 910,080 tons were made in blast
furnaces and 7.266 tons (subjeet to revision) were made in electric furnaces
from scrap metal, chiefly shellsturnings. In 1918 the blast furnace production
was 1,163,510 tons and the electric furnace production from scrap steel was
32,041 tons.

The production of blast furnace pig-iron in Nova Seotia in 1919 was
985,087 tons as against 415,870 tons in 1919 and with the exception of 1914 was
the smallest production in that province since 1905, Tu Ontario the production’
of blast furnace pig-iron was 624,993 tons, as against 747,650 tons in 1918,
Although less by 16 per cent than in the previous year, the 1919 production in
Ontario was exceeded in only four previous years.

Less than one quarter as mueh pig-iron was made from electric furnaces
from serap steel as in the previous year the output heing derived from six
furnace plants in 1919 as compared with 10 plants operated in 1918.
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By grades the 1919 production iuncluded: Basie 580,426 tons; Bessemer
1,637 tons; foundry and malleable, ete.,, 322,017 tons; low phosphorus irow
(electric furmace) 7,266 tons. The 1918 production included: Basie 966,400
tons; Bessemer 15415 tons; foundry and mallcable, ete., 181,696; low phos-
phorus iron (electric furnace) 32,031 toms.

The blast furnace plants operated included those of the Dominion Iron and
Steel Company at Sydney, N.S: the Nova Scotia Steel and Coal Company at
North Sydney; the Standard Iron Company at Deseronto, Ont.; The Steel
Company of Canada at Hamilton, Ont,; The Canadian Furnace Company at
Port Colborue, Ont.; The Algoma Steel Corporatian, Ltd., at Sault Site. Marie,
Ont.; The Midland Tron and Steel Co, at Midiand, Ont., and the Parry Sound
Tron Co., Ltd., at Parry Sound, Out.

Electric furnaces were operated for the production of pig-iron from scrap
at Hull and Shawinigan Falls in Quebee, at Belleville and Welland in Ontario,
and at Vancouver, British Columbia.

The production of ferro-alloys in Canada in 1919 including ferro-silicon,
silico spiegel, spiegeleisen and ferro-phosphorus all with the exception of the
speigeleisen being made in clectric furnaces was about 48,579 tons valued at
$1,998,779. In 1918 the production was 44,704 tous valued at $4,731,521. Over
one half the tonnage made in 1919 was speigeleisen made by the Algoma Steel
Corporation for the Company’s own use,

The exports of pig-iron during 1919 were 63,605 tons valued at $1,820,260,
or an average of $28.62 per ton end of ferro-alloys 22,449 tons valued ai
$1,229,341, or an average of $54.76 per ton. The exports of pig-iron include}
57,845 tons to the United States; 783 tons to Chili; 7 tons to Japan, and 4,970
tons to other countries. The ferro-alloy exports included 2,564 tons to United
Kingdom; 15,371 touns to United States; 4,514 tons to other countries.

The imports during 1919 included 35,800 tons of pig-iron valued at
$1,022,871, or an average of $28.80 per ton, and 16,221 tons of ferro-alloys,
valued at $901,678, or an average of $553.58 per ton, making a total import of
pig-iron and ferro-aloys of 52,021 tons valued at $1.924,549. The United
States trade records show exports to Canada during 1919 of pig-iron and ferro-
alloys amounting to 33,751 gross tons (37,801 short tons), valued at $1,052,103.

STEEL.

The total production of stecl ingots and direct steel castings in 1919
subject to possible slight revision, was 1,031,329 short tons (920,844 long tons)
of which 994,349 tons were ingots and 36,980 tons direct steel castings.

The total production in 1918 was 1,878,708 short tons (1,672,046 long tons)
of which 1,800,171 tons were ingots and 73,537 tons were castings.

The 1919 production included: open-bearth steel 1,008,540 tons? electric
steel 15,467 tons; crucible and converter steels 7,322 tons. The 1918 production
included: open-hearth steel 1746,334 tons; electric steel 119,130 tons; crucible
and converter steels 8,244 tons.

The total produection of electric furnace steel in 1917 was 50,467 tons and
in 1916, 19,639 tons.

The total production of pig-iron, ferro-alloy and steel in electric furnaces
was about 43,540 tons in 1919 as compared with 191,869 tons in 1918 and
101,031 tons in 1917.

The exports of steel during 1919, as per Customs Department records
included billets, blooms and ingots 28,087 tons valued at $1,731,529, or an
average of $61.65 per ton; bars and 10ds 52,191 tons valued at $3,394.804, or an
average of $65.05 per ton; steel rails 30,737 tons valued at $1,297,836, or an
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average of $42.22 per ton; wire and wire nails valued at $5,745,773; structural
steel 5,515 tons valued at $465,989, or an average of $34.49 per ton; scrap iron
and steel 245,214 tons valued at $3,779,179, or an average of $15.41 per ton,
together with a large quantity of manufactured iron and steel goods.

The production of rolled iron and steel products in 1919 included: steel
rails 316,304 short tons; plates and sheets 25,408 short tons; wire rods 153,723
short tons and structural shapes 20,295 short tons, and a large tonnage of iron
and steel bars, rods, ete., for which returns are not yet complete. The total
production in 1919 of finished rolled produets was 1,146,610 short tons, which
included steel rails 162,747 tons; wire rods 154,789 tons; merchant bars and
rods and structural shapes 415,017 tons; plates and sheets 26,413 tons; rolled
blooms and billets for forging purposes and rolled blooms, billets, or slabs sold
for export 395,644 tons.

ARSENIC.

The Canadian production includes arsenious oxide refined and crude pro-
duced in the smelting of the arscnieal silver-cobalt-nickel ores of the Cobalt
district, in addition to which arsenic has been recovered at Tacoma, Wash.,
from the arsenical gold concentrates shipped from the Hedley gold mine at
Hedley, B.C.

The total production in 1919 was 2,662 tons of arsenious oxide and approxi-
mately 530 tons of arsenic in concentrates having a total valuation of $508,770.

The production in 1918 was 2,482 tons of arsenious oxide and 1,078 tons of
arsenie in concentrates having a total value of $563,639.

The exports of arsenic in 1919 were 2,484 tons valued at $351,912 us against
exports of 2,672 tons in 1018, The imports of arsenious oxide in 1919 were
4,706 pounds valued at $1,325 as against 995 pounds valued at $222 in 1918;
sulphide of srsenic 304,694 valued at 26,513, as against 301,985 pounds valued
at $33,351 in 1918 ; arsenate, bi-arsenate and stannate of soda 5,566 pounds valued
at $1,661; as against 121 pounds valued at $34 in 1918,

ASBESTOS.

While most mining industries have been restricted during the past year,
asbestos mining has been characterized by continued and inereased activities.

As usual the production has all been derived from the Lastern Townships
in the provinee of Qeucbee, principally from Black Lake, Thetford, Robertson-
ville, Coleraine, Kast Broughton and Danville, 1

The total output of crude and milled fibre during 1919 was 153,069 short
tons ns compared with 143,456 tons in 1918, an inerease of nearly 10,000 tons.

The actual sales of ansbestos were about 3,294 tons less in 1919 but at con-
siderably higher prices. The total sales of crude were 3,817 tons at an nverage
price of $840.18 per ton as against sales in 1918 of 3,692 tons at an average of
$671.28 per ton. The total sales of mill stoek in 1919 were 132,382 tons at an
average value of $36.29 as against total sales in 1918 of 137,770 tons at an aver-
age of $46.88 per ton.

The average number of men employed in mining was 2,036 and in milling
1,458 or a total of 3,494 and total wages paid were $3,882,002. In 1918 tlie total
number of men employed was 3,074 including 1,674 in mines and 1,400 in mills
and wages paid were $2,871,643.

The total rock mined and quarried in 1919 was 3,014,458 and the rock milled
2,612,662 tons. There was thus a recovery of 101 pounds of asbestos per ton of
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rock mined, and a mill recovery of 5-7 per cent of the rock milled as asbestos
fibre. In 1918 the total asbestos recovery was about 116-5 pounds per ton of
rock mined and the mill recovery of ashestos fibre 6-4 per cent of the rock milled.

Output, Sales, and Stocks if Asbestos.

—

Qutput. Sales. Sales on hand December 31.
i’} Tons. Tons. ‘alue. | Per ton. Tons, Value. | Per ton.
1919. $ $ $ $
Grude. L 1L 4,054 3,817 3,206,952 &40 18 1,303] 948,008 727 56
Mill stoek............. 149,015 132,382 7,451,994 56 29 30,558| 1,930,534 63 11
153,069  136,199/10,658, 946 78 26 31,8611 2,878,542 90 35
Asbestico 808 | 18R R .. X 18,766 54, 087 2858 S8T ) g Y
Tatadlly Ban .. .04 .8 16 154, 965(10,713, 033 GO M = e A Y ) i
1918 = ul
Grides e ¥ s 0 4,313 3,602| 2,478,363 671 28 1,686 | 1,109,402 6§8 09
Mill stock......... e 139,143 137,770( 6,458,441 46 8% 12,560 441,612 74 97
143,456)  141,462( 8,936,804 63 17] 14,216 | 2,051,014 148 07
7.1 16,797 33,903 1) . R, o TR -
1o T O | 158,259| 8,970,707 56 6310. .. N B

Exports of asbestos during 1919 were 119,122 tous valued at $9,625,08s, &r
an average of $80.39 per ton and of asbestic sand and waste 25,306 tons valueii
at $260,775, or an avrage of $10.31 per ton. There was also an export of manu-
factures of asbestos valued at $232,501. The destinations of asbestos exports
were: United States 95,176 valued at $7,232,744; France, 2,932 tons valued ul
$413,580; Ttaly, 1,529 tons valued at $245,210; and other countries, 8,985 tons
valued at $791,365.

The exports in 1918 were: Asbestos 119,454 tons, valued at $7,786,710, or
an average of $65.19 per ton; asbestic sand and waste 22,144 tons valued at
$228,059, or an average of $12.99 per ton; and manufactures of ashestos valued
at $40,763.

The imports of asbestos and manufactures of asbestos in 1919 were valued
at $656,037, as against imports in 1918 valued at $604,703.

CHROMITE.

Nothwithstanding the shimp in demand and in price the shipments of
chrome ore from the Eastern Townships of the Provinee of Qucbee were almost
one half those of the previous year. Production was altogether from the
Black Lake and Richmond districts, no shipments having been reported from
British Columbia. The tatal shipments of ores and coneentrates by four firms
were 8,366 short tons valued at $224,971 which included 3.229 tons of ore
averaging about 40 per cent Cr,0, valued at $66,837 and 5,137 tons of concen-
trates averaging about 49-8 per cent Cr,0; valued at $158,134. The total
Cr,0; content was about 3,860 tons. Returns from one other shipper when
received will slightly inercase this record. 'All of the shipments with the
exeeption of 224 tons of erude and 2 tons of concentrates were for export to
the United States.

The 1918 shipments were 21,994 short tons of ore and conecentrates valued
at $867,122 having a total of Cr,0, content of 8,526 tons and ineluded ernde ore
15,605 tons valued at $456,408 averaging 34-5 per cent Cr,0, and concentrates
6,389 tons valued at $410,714 and averaging 49.15 per cent Cr,0,. The erude

~~
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ore shipped included 1,550 tous sold fo reconsumption in Canada and 13,735 tons
sold for export—all the concentrates with the execption of about 2 tons were
sold for export.

The exports of chromite in 1919 according to trade reports were 9,078 tons
valued at $198,733, or an average of $21.89 per ton as compared with exports
in 1918 of 15.831 tons valued at $356,616, or.an average of $22.32 per ton.

There has been no recent production of ferro-chrome in Canada. Some
smiall quantities have been imported of which there is no separate record. The
imports of bichromate of soda in 1918 were 1,003,836 pounds valued at $113,478
and the imports of bichromate of potasl 53,072 pounds valued at $19,525,

COAL.

Early estimates of the ¢osl production during 1919 made in Decem-
ber underestimated the production during the last two months of the
vear. In the Province of Alberta there had been practieally no production of
bituminous coal during June aud July and a very small production only of
licuite. These operations were but slowly resumed late in August but doring
Oetober. November and December, the production in this province cxeeeded
the highest monthly rate previously reaclied.

The total production of marketable coal during 1919 (comprising sales,
wlliery eonsumption and coul used in making coke, or used otherwise by
stlliery operators) was 13,586,300 short tons valued at $3,051,720, or an average
A1 %398 per ton and was with the cxeeption of 1915 the lowest tonnage pro-
dnation recorded since 1911, The total value, however, on account of higher
prices was but little less than that of the previous year which had becu the
highest recorded.

The total production in 118 was 14,977,926 tons valued at $55,192,896 com-
pared with which the 1919 production shows a decrease of 1,391,626 tons, or
9-3 per cent, and $1,141,176, or 2 per cent in value.

The total output of eoal including waste and unmarketable slack in 1919
was 14,041,655 tons as against 15,460,385 tons in 1915,

The 1919 production included 78,893 tons of anthracite, all from one mine
in Alberta, 10,620,697 tons of bifnminous eoal, and 2,882,710 tons of lignite,

The production in 1S included 115,405 tons of anthracite: 11,636,180
tons of bituminous and 3,226,331 tons of lignite.

In Saskatchewan only has an inereased production been shown in 1919,
The largest decrease in tonnage was in Alberta but the heaviest pereentage
decrease was in New Brunswick.

The Nova Secotia production fell off by 116,246 tons or less than 2 per cent
and has beeu exceeded in twelve out of the thinteen preceding years.

New Brunswick decreased by 90,236 tong, or 33.6 per cent though the 1919
production has heen exceeded in the two preceding yearvs only.  Saskatchewan's
production increased by 35,120 tons or 10 per cent and was the highest that has
been reached in this province. Although Alberta fell off 1,079,056 tons, or 18
per cent the production was notwithstanding, higher than that of any previous
vear with the exception of 1918, The production during December 1919 in this
province was 42,4582 tons including 458,223 tons of lignite and 284,259 tons of
bituminous and anthracite,

British Columbia’s produetion was less by 130,378 tous, or 5-4 per cent and
has been execeded seven times in the past ten years,
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Qutput’ and Production® of Coal, 1918 and 1919.

(In short tons.)

1918. 1919,

N ( Value of | Ave. R \':nlur-'_:f— Ave.

Produe- | produe- | per | Output. | Produc- | produe~ | pur

Output. tion. tion. | ton. tion. tion. | ton.

1 3 $ 2§ )

Nova Scotia..... ...| 5,836,370| 5,818.562/21,005,470| 3-63 | 5,785,928| 5,702,316(21,920,047| 3 -84
New Brunswick. .. 266, 585 268,312] 1,331,710 4-97 177,407 177,976| 792,876 4-46
Saskatchewan... ... 348, 988 346, 847 722, 148] 2-08 382, (49 381,067]  834,358] 2-18
Allentn.. ). .513...0 6,426,443| 5,972,816|20,537,287| 3-44 | 4,000,726} 4,983,730|18,184,420) 3-72
British Columbia. | 2,879,009 2,568, 584/11,404, 681 4-47 | 2,703,845] 2,429,211/12,315,0610, 5,07
Yukon Territory. .| 2,900 2,900 11,6001 4-00 1,200 1,100 4,400, 4-00
Botale o . o 15,460, 385]14,977,926/55, 192,896] 3-68 [14,041,655]13,586,300|54,051,720{ 3-98
Qutput includes waste and unmarketable slack. ? Production includes sales, colliery

consuinption, an<d enal eonsumed by operators in making coke, or for other uses.

The exports of coal in 1919 were 2,070,050 tons valued at $12,438,8585, or
an average of $6 per ton, as against exports in 1918 of 1,817,195 tons valued :t
$9,405,423, or an average of $5.17 per ton, showing an increase of 252,355 tous,
or 13-9 per cent in quantity.

The total imports of coal of all classes in 1919, “ Entered for consumption ™
as recorded by the Department of Customs, were 17,305,537 tons walued at
$61,160,799, as against imports in 1918 of 21 678687 tans valuad an $71.650.554.
The record shows a slight increase in tha imperis al smuwamite soal bWt o
deerease in the imports of bituminous coal.

Imports of Coal.

1918, 1919,
Tona. Value. jAve. Tons. Value. | Ave.
$ $ $
Bituminous, round and run of mine.. .. .. 13, 656,360(37,2901,057] 2.73 110,127,965(24,750,717| 2. 44
RBitumpingizshack’ 8 o7 | . 8 3,237,067 8,351,639] 2 5% | 2,228,197| 4,814,388 2.16
Anthracite coal and dust... .. .. L 4,785, 160(26,007,888| 5-44 | 4,952,675|31,595,604] 6 38
= m e N Y R 21,678,587|71,650,584! 3 30 [17,308,837{61,160, 799! 3.53

The estimated consumption of coal based an produetion, exports and coal
imported as “ Entered for consumption” amounted in 1019 to 23,768,009 tons
as compared with a corresponding consumption in 1918 of 34,771,832 tons.

The 1919 consumption included approximately 5,026,568 tons of anthracite;
20,858,521 tons of bituminous and 2,882,710 tons of lignite.

The 1918 consumption included 4,900,565 tons of anthracite: 26,544,936
tons of bituminous and 3,226,331 tons if lignite.

Colre—The total output of oven coke during 1919 was 1,160,470 short tons
made from 1,880,541 tons of coal of which 854,835 tons were of domestie origin
and 1,025,706 tons imported. The output thus averaged 0-617 tons of coke per
ton of coal charged. The total coke used or sold by producers during the year
was 1,133,680 tons (941,111 tons used by the producers and 192,569 tons sold)
valued at $9,775,748 (partly estimated), or an average of $8.62 per ton. Of the
total output 1,036,229 tons, or 89.3 per cent was by-product oven coke and 124.-
241 tons beelive enke.
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In 1918 the total output was 1,253,284 short tons made from 1,953,242 tons
of eoal of which 1,348,232 tons were of domestic origin and 635,010 tons imported,
the output averaging 0-634 tons of coke per ton of coal charged. The eoke used
or sold by producers during the year was 1,250,744 tons valued at $11,035,195
nr an average of $8.832 per ton. Of the total output 879,066, or 70 per cent was
hy-product coke and 379,218 tons beehive coke.

By provinces the production was: Nova Scotia 580,433 tons; a decrease of
197,180 tons; Ontario 649,506 tons, an increase of 224,419 tons due to the opera-
tion of the new ovens at ITamilton; British Columbia 100,356 tons, a decrease
of 112,214 tons; no ovens were operated in Alberta though a few hundred tons
were sold from stoek pile.

The ovens operated during the year were those at Sydney and North Sydney,
N.S., Hamilton and Sault Ste. Marie, Ont., Fernie, Michel, Union Bay and
Anyox, B.C.

At the close of the year 587 ovens were in operation and 2,200 were lle.
There were completed during the year 60 Koppers ovens at Sydney; 25 Willi-
putte ovens at Sault Ste. Marie, and 30 Lomax regenerative ovens at Anyox,
B, Of the total number of ovens 2,796 listed as operating and idle, 1,010
ware of the by-product type and 1,786 Beehive, Bauer and Bernard.

The exports of coke in 1919 were 14,809 tons valued at $129,703, or an
=aage of $8.75 per ton, as against exports in 1918 of 29,612 tons valued at
%‘?-Lh_) or an average of $7.55 per ton. The imports of coke in 1919 were
583,374 tons valued at $2,405,740 or an average of $6.27 per ton as against
imports in 1918 of 1,165,590 tons valued at $83,975,445, or an average of $7.70
™ lon,

The estimated cnnqumpt'mn of oven mke in 1919 was 1,502,245 tons as com-

parad with 2,386,722 tons in 1918 and 2,192,373 tons in 1917.

The recovery of by-products at Sydney, N.S., Hamilton, Sault Ste. Marie,
Out., and Anyox B.C., ineluded: Sulphate of anmunonia 11,765 short tons and
tar 12,394,249 eallons as compared with 10,825 tons of sulphate of ammonia and
5,000.327 gallons of tar in 1918. The quantity of gas reeovered in 1919 was
4,340 million cubic feet, or equivalent to over one third the total production of
natural gas in Cnnada.

FLUORSPAR.

The production of fluoyspar which grew from nothing in 1915 to 7,862 tons
valued at $156,029 in 1918 was reduced in 1919 to 5.063 tons valued at
#97,837. The Madoe distriet in Ontario has been the principal source of pro-
duction though in 1919 the * Rock Candy ” Mines in British Columbia con-
tributed over 32 per cent of the shipments. The latter mine is situated near
Grand Forks, B.C. and the first shipments were made in 1918,

Canadian steel companies uvse from 10,000 tons to 15,000 tons per annum.
This consumption is, however, at present all in Eastern Canada and the Dritish
Columbia production in excess of the requirements at the Trail electrolytic lead
refinery is finding an export market.

GRAPHITE.

Shipments of graphite from Canadian mines and mills reached a maxininm
in 1917 with a total of 3,714 tons valued at $402,892. The shipments in 1919
have been reduced to 1,322 tons valued at $92.837 almost all from Outario.

The exports of graphite erude and refined are reported as 1,003 tons valued
at $72,917 and manufactures of graphite valued at $23,970.
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The imports of graphite during 1919 inciuded : plumbago not ground valued
at $6,604; ground and manufactures of, valued at $30,970 and crucibles, clay
and plumbago valued at $39,914. The 1mports in 19158 included plumbago et
ground valued at $93,956; ground and manufactures $132,821; crucibles, cloy or
plumbago §340,633.

GYPSUM.

Beeause of the general cessation of bailding sefivitios duving e way, [he
production of gypsum had fallen in 1915 to less than one-quarter the tonnage
mined in 1913, The resumption of constructional activity during 1919, how-
ever, has resulted in almost doubling the 1918 production during the year just
closed.  The total quantity of gypsum rock quarried in 1919 was 304,332 tons
of which 121,499 tous were calcined. The shipments of all grades totalled
306,947 tons valued at $1.217,345 and included: lump gypsum 180,553 tans
valued at $208,916; crushed 27,939 tons valued at $68,002; fine ground 3,950
tons valued at $18,901, and caleined 94,501 tons, valued at $921,526. By prov-
inces the shipments were: Nova Scotia 171,623 tons valued at $252,232; New
Brunswick, 42,622 tons, valued at $315,656; Ontario, $9,899 tons, valued a:
$278,120; Manitoba, 32,903 tons, valued at $371,337.

In 1918 the quantity quarried was 153,298 tons of which 88,748 tons wers
caleined.  The shipments included : lump, 43,728 tons valued at $47,727; crushed,

5,074 tons valued at $535,079; fine ground, 4,538 tons valued at $12,621: ealeined,
TRU27 tons valued at $707,57Y, or a total of 152,287 tons valued at 823,000.

The average number of men employed in 1919 was 342 and wages paid
$440.676, as compared with 435 men employed and $275,312 paid in wages in
MELY

The exports of erude gypsum were: 148,394 tons valued at $199,857, gypsuin
ground, plaster of paris, ete., valued at $140,235, The corresponding exports in
1915 were: crude gypsum, G7.824 tons valued at $80,543, and gypsum ground,
ete,, valued at $101,618,

The imports of gypsum of all grades during 1919 were: 2,848 tons, $47,455,
and included: erude gypsum, 1,238 tons valued at $22,556, gyvpsum ground, ete.,
85 tons valued at $2,695, and plaster of paris, 1,525 tons valucd at $22,204.
The imports in 1918 totalled 1,286 tons valued at $22.065.

MAGNESITE,

Maguesite is another of the mineral produets the produection of which from
deposits in Argenteunil county, Quebee, was greatly increased during the war.
The mineral is shipped in three forms, viz: as erude, caleined and dead burned.
the ealeining being doue in kilus at the quarries and the clinkering in cement
plauts at Montreal and Hull, Que.

The total shipments in 1919 were 11,273 tons valued at $328 465 less than
one-third the shipments in 1918 which were 39,365 tons valued at $1,016,765.
The 1919 shipments included 1,638 tous of crude valued at $14,664 and 9,635
tons of caleined and eclinkered valued at $313.801, Tn 1918 the shipments
inclnded, erude 16,697 tons valued at $1353%0, caleined and eclinkered 22,668
tons valued at $8458,385,

Exports of magnesite in 1919 were valued at $232.377 as compared with a
value of $816,443 in 1918,
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PETROLEUM.

Over 90 per cent of the production of erude petroleum in Canada 1= still
ubtained from the old oil firlds in southern Outario, which have now been pro-
ducing for 58 years. This production has been supplemented during recent
veurs, by a small anuual production from New Brunswick and Alberta. The
total production of crude oil from these ficlds in 1919 was 240,970 barrels of 35
irip. gallons, having a value of $744.6575, as compared with a total production in
1918 of 304,741 barrels, valued at $385,143.

A bounty of 1} ecnts per gallon is paid on the marketed produetion of crude
petvolenm from oil fields in Canada, the administration of the ** Petroleum
Baunty Act” being under the Departmient of Trade aud Commerce.  According
s veturns of bounty payments, the production in the provinee of Ontario was
219504 barrels (7,693,141 imp. gallons) whieh at the average price per barrel
Af 2,874, was worth $631,037. The Nvew Brunswick produetion, according to
bounty payments was 4,275 barrels valued at $13.205—or an average value
of $3.11.

During the past six years there has been a small but growing podnction
of crude petroleum in Alberta, the recorded produetion being all from the Turner
Valley field, near Black Diamond, about 35 miles south of Calgary. A large
portion of the oil production from this scurce is a very light oil, and on that
geeount not entitled to bounty payment. The approximate production in 1919
was 16,501 barrels valued at $09.445.

The 1918 production of erude oil included 3,009 barrrels valued at $7,402
feam New Brunswick: 288,692 barrels valued at $777,737 from Outario, and
D40 barrels valued at $100,004 from Alberta.

The prive per barrel of erude oil at Petrolin, was quoted at $2.75, fram
July 19, 1918, to September 8, 1919, when the price was mereased 10 cents to
§2.85.  On November 21, 199, the price was again inereased by 25 cents to
£.13, and on December 22, a further increase of 25 cents went into foree making
tie price from that date to the end of the year $3.3% The average price for
the vear based upon monthly settlements, is reported by the Supervisor of Crude
Petroleum Bounties as $2.873. The average monthly price in 1918 was $2.694,
as against an average of $2.831 in 1917, $1.98 in 1916 and $1.304 in 1915.

The production, in barrels, at the various fiells in the Provinee of Ontario
as kindly furnished hy the Supervisor of Petroleum Bounties at Petrolia, was
as follows, viz:—Petrolia and Euniskillen 70,087; Oil Springs 45.245; Moore
township, 4.020; Sarnia township, 4,239 Plympton township, 560; Bothwell
29.425; Tilbury 15,365; Dutton 1.272; Ounondaga 197: Moza township 15,860
Thamesville 801,

The produetion hy Districts in 1918, in barrels was: Petrolin and Ewwis-
killen 65.467; Oil Springs 44.671: Moore township, 6.367: Sarnia township, 3.438:
Plympton township, 412: Bothwell 29,116; Tilhury 25,22%; Dutton 1,875
Onondaga 1,186; Belle River #47; Moza township, 103,988; Thamnesville 1.566.

The production in Moza township, which had increased from 20,998 barrels
in 1917 to over 108,000 barrels in 1M8, decreased ngain during the past year to
43,860 barrels. On the other hand the production of the old fields at Petrolia
and Oil Springs, both show a substantinl inerease of production in 1419 aver the
1918 output.

Complete returns of the production of oil refineries have not yet been
received. but according to inspection returns of the Inland Revenue Departiment
of the Customs Department, the total quantity of iHuminating oils inspected
during the ealendar year 1919, was 63,450.214 gallons, and the guautity of
naphtha, or gasoline and other light ails was #7.519,950 gallons, or a total of oils
inspected 161,000,164 gallons.




22

In 1918, ten oil refineries in Canada used 262,641,155 gallons of crude oil of
which 250,382,965 gallons were imported, and 12,258,190 gallons were obtained
from Canadian wells. The production of refined oils and petroleum products
included gasoline and motor oils 72,175,768 gallons; benzoline, benzene, and other
light oils, 1,530,592 gallons; illuminating oils 65,268,598 gallons; lubricating
oils 14,402,523 gallons; gas and fuel oils and tar 79,092,347 gallons; wax and
candles 13, 759,972 pounds. There was also a produetion of asphalt and other
products. The total value of the produets of refineries was $37,287,801.

According to inspection returus of the Inland Revenue Department the total
quantity of illuminating oils inspected durinig the calendar year 1918 was 55.-
443,056 gallons and the quantity of naphtha or gasoline and other light oils was
74,310,352 gallons.

ixports of petroleum entered as crude mineral oil in 1919 were 603,748
gallons valued at $40,648, and of refined oil 2,846,293 gallons valued at $287,170.
There was also an export of naphtha and gasoline of 1,566,707 gallons valued at
$428,754, and an export of mineral wax amounting to 7,125,900 pounds valued
at $626,799. The exports in 1918 were: Crude oil 270,302 gallons valued at
$28,415 aud of refined oil 1,946,967 gallons valued at §206,675; naphtha and
gasoline 91,229 gallons valued at $28,778.

The total value of the imports of petroleum and petroleum products in 19149
was $24,519,196 as against a value of $30,649,570 in 1918, and a value of $22,957.-
688 in 1917.

The total quantity of petroleum oils, erude and refined, imported in 1919,
was 451,211,270 gallons, as compared with 420,728,933 gallons in 1918 A
detailed record of the various classes of imports will be found in the ACCOM ) AXF -
ing tables,

Imports of Petroleum and Petroleum Products during the Calendar Yenrs
1918 and 1919.

1918. 1919,

, Gal. | Value. Gal. Value,
(&) (1) Crude petroleumn in its natural state
7900 specifie gravity or heavier at 60 8 E
degrees temperature, when imported
by oil refineries to be refined in their
oniiinglongsemses | T i 0 229,010,561 13,359,636/ 305,748,960 15,104,287
(2) Petroleurn (not including crude petro-
leum imported to be refined, or illum-
minating or lubricating oils) -8235
specific gravity or heavier at 80 de-

grodsiemperatusgl. . .. .. L oL .. 148,537,043 8,255,387 09,559,008 4,702,771

{b) Crude petroleum, gas oils (other than ben-
zine, naphtha and gasoline. ..., ... .. .. .. 65,845 7,584 155,145 23,866

(e) Coal and kerosene, distilled, purificd, or

SOy STl = ol 5,241,881 528,606 6,757,150 926,822

part of the produets of letroleum, coal,
shale or lignite, costing more than 30
ceD ot Al 4" = e 205,839 152,825 105, 750 77,938
(e) Lubricating oils composed wholly or in
part of petroleum, costing less than 25

Centswerpgallon .. !, 11 o o 2,450,588 476,641 1,496, 809 289,442

{f) Products of petroleum, nop.......... ..., 29,246, 1431 5,505,425 29,516.5%)] 5,615,622
(g) Lubricating oils, n.o.p................. .... 2,849,051 1,203, 130] 3,480, 183f 1,467,503
R T T R -l SR 3,121,982 798,387 4,391,607 1,142,855
DRSS g | A 420,728,933 30,375,621 451,211,270 29.351.“;3

Pounds. Pounds.

BT T BB s e TR S ) 1,755,422 209,916 544,838 108,849
Pargiin waslcantilesis Bell | | et LD 327,657 64,033 247, 419 59,151

........... 30,649,5701. .. . .......| 29,519,196
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PYRITES.

The shipments of pyrites as sulphur ore from Canadian mines were less than
half those of the previous year. The total shipments in 1919 were 177,457 tons
valued at $522,70% and included 52,746 tons from Quebec; 117, 011 tons from
Ontario, and 7,730 tons from British Columbia. The total sulphur content of
shipments was 65,674 net tons, or an average of 37 per cent. Of the total ship-
ments 46,233 tons were sold for consumption in Canada and 131,254 tons for
sousumption in the United States.

Tn 1918 the total shipments were 411,616 tons valued at $1,705.219 and
included 124,871 tons from Quebee: 268,507 tons from Ontario, and 18,238 tons
froan British Columbia. The total sulphur content was 154,269 tons or an aver-
age of 87-5 per cent. Of the total shipments $3,868 tons were sold for con-
sumption in Canada and 327,748 tons for consumption in the United States,

Custom records show exports of pyrites during 1919 as 89,050 tons valued
at $388,508 as against exports in 1918 of 240,453 tons valued at $949,067. These
frures are considerably under those reported directly by the operators as being
for export.

Exports of sulphuric acid during 1919 were 10,894,200 pounds valued at
$108,8392 as against 11,199,200 pounds valued at $165,57) exported in 1918,

Imports of brimstone, or erude sulphur, in 1919 were 56,062 tonus valued at
$1.015,223, as compared with 97,062 tons valued at $2,058,811 imported in 1918.
Tmports of sulphurie acid in 1919 were 1,437 tons valued at $38,75% as against
pmiports of 5,954 tons valwed ot 208,288 1n 1918.

SALT.

The seadaction of sell o Daueda sontinues to inerease with fair regularity.
% tafal salas o 1013 froam dotuestic sources ineluding the sall equivalent to
brine for chemical manufacturing, were 148,302 tons valued at $1,398,968 as
acninst sales in 1918 of 131,727 tons valued at $1,285,039. These values as far
us possible exclude the value of packages. The value of packages was in 1919
8574,95 as compared with 554,033 in 1918, By grades the production in 1919
ineluded table and dairy 34,390 tons, common fine 47,571 tons; common coarse
64.601 tons; land salt 1,734 tons, The production by grades in 1918 was; table
and dairy 34,324 tons; common fine 54,210 tons; common coarse 41,152 tons;
land salt 2,041 tons.

The number of men employed in 1919 was 304 and wages paid $324,325.
In 1918 the average number of men employed was 302 and wages puid $286,781.

As usunal the Canadian production was obtained almost entirely from the
salt field in southern Ontario. Some years ago there was a small production
from brines at Sussex, N.B., and at Lake Winnipegosis in Manitoba. During
1919 there was an experimental production of salt from brines flowing from
springs in the Province of Saskatchewan, near Senlac. A small gquantity of
salt was obtained by solar evaporation, and disposed of to the farmers in the
district. Development has continued on a deposit of rock salt near Malagash,
Cumberland County, N.S., in the course of which over 175 tons of salt have been
tnken out and shipped. This deposit has attracted considerable attention
during the, past year through the discovery of potash minerals associated with
the salt. )

Exports of salt in 1919 were 617 tons valued at $14,573. The imports of
galt were 146,916 tons valued at $1,310,139 and included 51,441 tons of fine
salt in bulk, valued at $289,119; 33,173 tons of salt in packages valued at
$467,591, and 62,292 tons of salt imported from Great Britain for the use of
fisheries valued at $555,439.

The exports of salt in 1918 were, 893 tons valued at $16,743 and the total
imports were 165,494 tons yalued at $1,267,169,
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The calculated consumption of salt in 1919 was 296426 tons valued at
$2,692,207 as compared with a consumption in 1918 of 20328 tons valued at
$2.5495,465.  (The value of the imported salt being that at point of origin).

Caustie soda and chloride of lime are manufactured by the Canadian Salt
Company at their chemical works at Sandwich, Ont. Brunner, Mond, Canada,
Ltd,, has completed and placed in operation at Ambherstburg, Ont., a chemioa’
plant for the manufacture of soda ash from brine.

The tmports of salt cake (sodinm sulphate) in 1919 were: 28,952 racs
valued at #343,007; soda ash (sodium carbonate) 31,319 tons valued i
$1,305,348; cauvstic soda 3,494 tons valued at $252368; sal soda 5,439 tons
value dat $164,259 aud chloride of lime 8,909 tons valued at $304,691,

STRUCTURAL MATERIALS.

During the war building activity was reduced to a minimum and the total
value of the production of cement, clay and quarry products whieh had reached
a miximum of $30,8208,752 in 1913 had fallen to $17TA67,186 in 1916 increasing
slightly to 19,130,7% in 1918,

In 1919 the value of this production had inereascd to over $25,750,000,
While higher prices have played an important part in this inerease of over 24
per cent in value the actual quantitios of cement, bricks, lime and stone pro-
duced has been considerably increased in 1919 over the 1918 production.

Cement.—Production by one firm has not yvet been veccived but has heen
estimated.  Sulject to slight revision on this aceount the total quantity of
coment sold from Canadian cement mills in 1919 was 4991540 barrels valuid
at $O.753,593, or an average of $LM per barrdd as compaved with snles a4
1918 of 3,591 481 harrcls valued at $7,076,508, or aw average of $1.97 per bayizi
showing an inerease in quantity of 1.399559 barrels or 39 per cent and wn
inerease in total value of 2,706,800, or 3%8-3 per cent.

The total quautity of cement made in 1919 was 4600738 barrels as comw=
pared with 3,417,660 barrels made in 1918, an inerease of 1,183,078 barrels av
346 per cent.

Stocks of sement on hand January 1, 1919 were 1.450,565 and at the end
of December thiz had been reduced to 1,084,764 barrels.

The exports of eement in 1919 were valued at 465,954 as against exports
in 1918 valued at $13,752. For the first time the value of cement exports has
greatly execeeded the imports. The quautity is not reporred but assuming o
price of $2 per barrel the quantity wonld be cstimated as 232 977 barrels.

The total imports of cement in 1919 were 48,232 cwt. equivalent to 14,066
barrels of 3530 pounds cach valued at $51,314, or an average of $3.65 per barrel
as compared with hmports of 5,918 barrels valued at $19.851, or an average of
$:3.36 per barrel in 1918,

The total consumption of ecement in 1919 was therefore about 4,772,429
barrels as compared with a consumption of 3,397,394 l)grreh in 1M8, an ticrease
of 1,175,035 barrels, ar 30 per cent.

Clay Products—The total value of the production of brick, tile, pottery
and other ¢lay products is estimated for 1919 at $7.657.938 as against a valne
of $4,583,489 in 1918, an increase of $3,074,449, or 67 per cent. , The pri
duction of common and presged brick was inereased by nearly 30 per cent in
quantity, that of eewerpipe by nearly G0 per ecent in quantity.

Lime.—Sales estimated at 6,909,706 bushels valued at $2,268,482, an increase
of 10 per eent in quantity and over 20 per cent in total value.

Sand-Lime brick—Sales reported as 28,219 M valued at $377,040— nearly
double the quantity and over double the total value in 191K,

Ntone Quarries.—\Value of production estimated at a little under $4,000.000
as compared with $3,036,574 in 1918, .



