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- STRUCTURAL MATERIALS AND CLAY PRODUCTS

.~

S ) 5

% INTRODUCTORY.
~. The subjects included undex this heading comprise, in the order trqated;acement,'
clay products of various kinds, such as brick, sewerpipe and tile, pottery, ete., limc,
sand-lime brick, sand and gravel, slate, and stone for building and other purposes; - .

‘ 1nclud1ng granite, marble, limestone, sandstone, ete. The statistics-of stone p10duct10n1'
_do not include the stone used in making cement | or lime, but are as' complete as pos-

‘'sible for ‘all other established stone quarries; neveltheless there is undoubtedly a large
pl'odilctmn of stone for foundation W01k, road—maklng, and 1a11way constluctlon of ‘
which no record is available., , .
The total value of the ploduc’mon of these structmal p1oducbs in 1917 was $19, 837 -
811, as compared with’ $17,467,186 .in 1916, ‘and $17 920, 759 in 1910, the increase in
1917 being $2,370,125, or, 13.6 per cent, as compared with the previous year. :
- The total yalue of imports of -the same ‘class of ploducts in 1917 was 8»7 901 398 .

. ag against $5,562,220 in 1916, and $3,912, 946 in 1915.

y The total exports were valued at $647,369 in 1917, as against $681 239 in 1916,
and $519,676 in 1915,

' The -apparent total consumptmn of these structural producbs based upon. the -

record of ploductlon, 1mp01t<5 and exports, was in 1917 valped at $27,091,340, as com-~ - -

pared with $22,348,167 in 1916, and $21,314, 029 in- 1915 the increase in value of con-
sumptlon in 1917 being $4743,187. - '
A summary of the p1oduct1on 1Jmp01ts, exports and’ consu:mfptlon of stluctuml_"

materials and clay products in 1917 and 1916, and the annual ploduetlon from 1910,
to ]910, are shown 1n tables he1ew1th —- .

Structulal Matenal Calendar Year, 1‘91'7'.«,

.

—— . Production. Imports;. ] ’ Iixports,~ Cpnsumption.
Cement, portland..... P . 7,724,246 , 28,3506 16,857 | 7,735,746
- Clay products ., ... lo.evunna. s coee| L 4,779,088 |- 6,010,837 135,143 1,251,732
TAme. . oot eininn s e 1,558,487 78,251 74,523 1,562,215 -
Sand-lime brick...... .. ........ 201,855 (. ... Lot heeee o el 201,356 ..
Sand and gravel... .... e e 2,326,249 312,403 290,964 2,847,688 ~ .
Slate...cocereiinniieenaas BTN K 7,789 . 106,893 G...ov..... PP ) 114,682 ..
Stone.............. e eeeiseen 8 240,147 o 764,658 - 126,882 3,877,923
o o "19, 827'311 7,901,308 | 647,369 27,091,340

597052 S T A S



Structural Materials, Calgndar Year, 1916,

4

—_— Production. TImports. Exports, Cons;lmption.

Cement, portland............. ceree 6,547,728 43,747 2,424 6,589,051

Clay produets ...... Chevreae . 4.120,800 4,554,167 80,112 8,594,860

Lime............. e aaas 1,091,463 96,332 66,406 1,121,389

Samd Time brick. . R S 126,235 foive ciiiiieiiii] i e e 126,235

.~ Sand and gravel... ............ 1,838,320 183, 894 . 388,309 1,633,905

‘Slate.......... v raeearaaenn whe 6,223 96,776 |veeiieniieiin.n 2,999

Stone...... e Vereans . 3,736,412 587,304 143,988 4,179,728

17,467,186 5,562,220 681,239 22,348,167

N - ' R . ’ \
Production of Structural Materials, 1910-1915;
x —_— 1910. 1911, 1912, - 1918. 1914, 1915,
S $ $ -8 $ © 8
Celrllent .................. 6,412,215 7,644,637 9,016,556 11,019,418 9,187,924 6,977,024
Clav pmducts . 7,629,950 8,359,933 10,575,869 9,504,314| 6,871,957 3,914,488
................... 1,187,079 1,617,699 1,844,849 1,609,398 1,360,628 1,015,702
Sand lime brick. 371,857 442,4271 1,020, 386 ,660 609,515 - 141,742
Sand and gravel.......... (a) 407,974| (¢) 408,110 1,512,099 2,258,874 2,605,310| 1,624,767
Slate...ocvveienes veraiee ) 8,24 8,939 6,444 4,837 2,039
151703 1 - T N 3,650,019 4,328,767 4,726,171 5,504,639 5‘469 056| 4,244,997
Total ...ooevennen 1’9,627,592 22,709,611| 28,794,869 30,809,752 26,009,227] 17,920,759
(a) Exports only.
\
N \ ' \



CEMENT _

The total quantlty of cement made in 1917 accmdmg to returns received :from .
manufacturers was 4,987,255 barrels of 350 pounds net each (872,769 tons), as com-
pared with 4,753,038 barrels (881,781 tons) made in 1916 an increase of. 134,222 -
barrels (28489 tons) or nearly 3 per cent. '

. The total quantity of Canadian portland cément sold in 1917, was 4,768, 488,

_ barrels (884, 485 tons) as compared with 5,369,560 bariels (939,671 tons) sold in 1918,
a decrease of 601,072 barrels (105,188 tons), or 11-2 per cent.
" The total- consumption of cement in 1917 including Canadian and amported,
“cement was 4,777,068 barrels of 850 pounds each (835, 987 tons) as compared with -
;5,390,156 barrels (943,252 tons) in 1916 a de01ease of 613, 088 barlels (107,290 tons), or

11-4 ‘per cent. r
V. The production of cement in Canada smce 1909 ﬁhough all classed as po1tland

* has imcluded an output of puzzolan cemeént, made from blast furnace slag at Sydney, .. -
N.8., and a small production of “rnatural portland,” made at Babcock, Manitoba. The o '

© slag cement plant at Sydney has, howéver, been idle during the past three years. :
, The. average number of men employed in ‘Cahadian cement plants during 1917
" was 1,396, and. total wages pald $1,4924,215. In 1916 the average nu.'mber of men'
eniployed- was 1,695 and ‘wages pald $1,307, 224 o -
5 The productwn of cement in 1917 was devived f10m nine plants seventeen other '
 plants were idle throughout the year. The total « capacity of the twenty-six ncompleted. X
plants is reported as 50,280 barrels the details of which aze shown by provinces in 'the
following table. As compared with 1916 the total number of plants shows a decrease of
three, two plants havmg been 1eported as dismantled and a third abandoned ’

Daily Capacity of Completed Plants, _1916, _and 1917.

1916 \ 1917
- Active. 1 Idle. Total. || v‘ActiVe.. v Idle. L Tobal.
. Cap-. | Cap- || Cap- Cap- Cap- . Ca.p
No. aeity. ‘Nf)‘ acity. No. acity No. acity. No. a,ciby. No. a(,ltv
Nova Scobia.......... R 1l w0l 1| wmol|....... 1 ol 1] w0
Quebec.. v, 2|14,800| 1] 1,800 316,600 ) 1]12,000| 2| 4,600 31 16,690
Ontario ....c... 4eu. 7110,950 | 9| 8,900 |16 | 19,850 | 6 (-9,700 | - 9| 8,150 | 14 | 17,850
Manitoba............. 21 3,725 (v.ou| uennn 2 8,725 2| 3,640 |....{........ 2 3,640
Alberta.... ...hv0... 21 4,000 2| 3,500 4 7,800 |l..oofennennns 4|.7,000 | 4 7,000
Brltlﬂh Golumbla ...... 2| 5,000 -1 600 3 5,600 . 1 3,000 | 1. 2,000 2| 5,000
15, | 38,476 | 14 | 14,940 | 29 | 53,416 9 198,340 | 17 | 21,890 | 26 | 50,230 -
- ' Sy ’ . :

The ‘completed plants are :distributed as follows: Omne in Nova Scotia using.
blast furnace slag; three in-Quebec using liméstone. and clay, fourteen in Ontario of
! Whlch eight use marl and six limestone; two Tock plants in Manitoba, one of which - -

* malkes a- ‘natural portland ; fOlll; in Alberta, all hmestone plan’os and two llrmestone . .

plants.in British Columbia. .
‘ Statlstlca of the annusl sales of natural mck and portlrmd wement amca 1887 alg
showu in-the following table e '
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Annual Production® of Cement,

'
il

Natural Rock Cement‘./ Portland Cerfient. © Total.
= K .
Calendar Year. l - - .
Bal‘re}s. Value. ‘\\)'fll“lege Baveels. | Value. A‘\::il“\:)ge Bavrels. | Value.
, $ 3 cts. S $ ets 8

........ 69,843 81,909

........ 50, 668, 35 593
Q77 il. il. 90,474 (o‘) 790
0 85 14,695 17,583 20] ~ 102,216 ‘)2 405
114 2,633 5,082 93 93,479 10& 561
108 29,221 52,751 81} . 117,408 147,(5(?3
103 31,924 63,848 00| 158,697 © 194,015
103 85,177) 69,795 105,142 144,637
092 62,075 112,880 128,294F 178,675
0 86 78,3885 141,151 149,000; - 201,651
077 119,763 209,380 205,213f 275,273
0 84| 163,084] 324,168 © 250,209 397,580
0 81 255,366 5%3,‘)8& 496,753 633,201 -

417,552 662,910
450,394 - 660,030
722,525 1,127,550
719,993 1,925,247
967,172 1,338,259
1,3(;0 732| 1,024,014 -
2.128,374| 3,170,859
2. 441,868] 3,781,971
2. 666,333| 3,709,954
£,067,709| 3,345,902
'4,753,975| 6,412,215
5,692,915 7,644,537
71132.732] 9,106,556 .
8,658, 805(11,019, 418
7,172,480 9,187,924
5,681,032 G 977,024
5,369,560| 6,547,728
4,768, 488| 7,724,246

317,066] 563,615
594,594| 1,028,618
627,741] 1,150,592
910,358] 1,287,992
1,346,548 1,913,740
2,119,764] 3,164,807
2,436,903! 3,777,328
2,665,289| 3,709,139| -
4,087,700 5,345,802
4,753,975 6,412,215
-] 5,692,915 7,644,537
.| 7,132,732 9,106,550
- 8,658, 205(11,019, 418
7,172, 480( 9,187,924
5,681,082 6,977,024
| 5,369,560] 6,547,728
4,768,4881 7,724,246

IS WLWH— DCIO D L

=

bk ket kb ok o o et ko ok ok ok ok ok ek B ot bt bk ek DG ek ek et
S LI DS LY DO DD T 60 GO 00 CIT i b = 001 ~I 30 O =3 &6 OF

LD 18 G0 OC =1 00 v U+ D OF

"‘Q\mntities sold or used.

A comparison of the punclpﬂ statistics of 1917 and 1916 showing the mclcasc,
or decrcasc as the ease may be, is given below., ;
, In 1916 the sales e\ceedod the output, whereas in 1917 the quantity made was
greater than that sold, resulting in an inercased stock of .cement on hand .at the cnd of
1917,

Comparison of Production, Sales and Imports of Portlaritl_ Cement in 1916, and 1917.

—_— : "1916. 1917, Increase. | Per cent. | Decrease. | Per cent.
Cementsold ornsed. .., .....c..e. Bls.| 5,809,5060| 4,708,488 601,072 11-2
Cement manufaccured...... . Coov. w1 4,758,088 4,987,255
Stock on hand Jan. L.. .. ..., w | 2,072;266| 1,441,609
Stock on hand Dec. 31 .......... L. ou | 1,444,875 1,660,405| 215,530 149
Value of cement sold or wed.... . § |6, .)47 728| 7,724,246 1,17¢,518
Average price per barrel TS 1-22 162 - 40
Wagespid....ooviieiiiiiandinns “w | 1,307,224] 1,424,215 116,991
. Men employed...\ ..o L Ll No. 1,690 1,396, .........
Imports of 1)0rtldnd cement. . .. Bls. 20,596 8,680|..... b
Value of eement .......oooviniie .8 231,621 19,646)........ "
Average prico per b:ut'el. ..... RS 154 220 0°75|
Total tonsumption uf - bemvm in . : -~ ) ' -
G“Q&éﬁus w.:.!,U.}..f.z.:.:.'.:.'.x::,:,,:3..3,;.!}1:‘.’2,.,5.}_3999\_159 4.777.068 coreoniealis aaanesd 613‘058 . 11‘_1.4

Y.



'Of the total cement made in 1917,” 96,755 barrels were made from marl and
* 4,890,500 barrels from limestone. In 1911, 28 per cent of the total quantity of cement ' -
made was produced from marl, but the productmn ‘from this source has fallen off 80’ '
rapidly that in 1917 less than 2 per cent of the total was obtained from this source.
The proportion of cement made from mar! and hmestone Bmce 1911 is shown in
: the fo]lowmg table. .

-y - . . A

{

;

‘

Certent made’ from Marl and from Limestone, . .

o . Cement from Lime-
- ‘ . Cement from Marl, stone,
Year, - : — — - ——
: : “Quantity. [Per cent) Quantity. Per cent

1,0626,857) 28°0 *4 050 68" 720
1,420,155 200 5,720,849 800
1,491,131 168 |- *7 395,202 83-2
641,869 © 7°3 *8,085,400 92:7". .
420,268) 83 4,724,495 917
164,436] 34 4,688,597 96°6
96,765 1°9 4,890,500] :98°1

*Includes slag cement, _ : ; . o .

7 Statistics of the annual production of portland cement since 1897 showmg the
quantlty made, quant1ty sold, stocks on hand at the end of the year, value of sales, o

‘ete., are shown m the next table. T . P

.

Annual Productign of Portland Cement,

(BARRELS.)
Number o . ’ e AP . ,
B . Daily !
- of fe Average
. : uantit, Quantit On hand Valueof | capacit;
Year. ¢ | operat- Qmade f sold. a Dec. 81. sales, - per ope?ramyg
. ing ) : barrel. lants.
plants, E o ) pan
.................... 119,763f............ . 209,380| 1.76
A P Lo - 163,0841....... .o 324,168].-1.99. . |....
R P v veeee Ted| 2254866) ..l BE 513,983} 2.01
IS A . . 202,124|............ : 562,916| 1.91
4 360 160 317,066 58,004 565,616 *1.78
.8 562,335 594,594 .38,446| . 1,028,618 1 73
9 714,136] ~ 627,741 198,386~ 1,150,592| 7.83
10 . 908,990 910,358 112,051 »1,287,992 4L e edeal
13 1,641,568 1, 346 548 306,466) 1,913,740] 1.42
15 2,152,662 2, 119,764 302,366 -3,164,807(;-1.49 .|
17 2,491,513 2,436,093 354,435 3,777,328 1.55
23 3,495,961 2,665,289 1,214,021] 3, 709,139 1.89
22 4,146,708 4,067,709] 1,777,238 5,345,802| ,1.31
22 4,396,282| 4,753,975 832,036 6,412,215 1.35
24 5,677,639] 5,692,915 903,589 7,644,537 1.34
24 . 7,141,004 - 7,132,732 . 903,094| = 9,106,556] 1.28
27 8,886,333 8,668,805 1,089,595| 11,019,418 I.27
24 |- 8,727,269 7,172,480 2,628,117 9,187,924] 1.28 °
17 . 5,1568,763] 5,681,032 @ '2,062,961 6,977,024 .1.23
156 -4,753,033) . 5,869,560) 1,444,875) 6,647,728 %g%

9| 4,987,265) 4,768,488  1,441,600| |, 7,724;246] - 198,340

Imports and L’wpo‘r'ts —The quantity of cement exported is not 1'eco:r,d‘ed, but’ tilé .
total value of exports in 1917 is 1ep01ted as $16 857 ag agamst a value of exports in
g 1916 of $2,424, and $5,161 in 1915 B _ o o .
" son05—8 : : S
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The imports of cement previous to 1901 were larger than the Canadian produc-
tion, but gave way steadily to the increasing domestic output until 1909, during
which year the imports amounted to 142,194 barrels, or about 3 per cent of the Cana-
dian consumption. From 1910 to 1912, inclusive, there was a steady increase in the
importation of cement, the imports in 1912 being 1,434,413 barrels. During four and
one-half months -of 1912 the duty was, on account of the scarcity in western Canada, -
reduced by one-half, and on May 31, 1913, a permanent reduction was made in the
general tariff from 123 cents to 10 cents per hundred pounds The imports, however,
have fallen to 254,093 barrels in 1913, 98,022 barrels in 1914, 28,190 barrels in 1915,
20,596 barrels in 1916 and 8,570 barrels in 1917,

The United States has been the principal source of imports during the past few
years, supplying all imports in 1916 aud over 96 per cent of the 1915 imports. During
the latter year about 4 per cent was derived from Great Britain. In 1914 about 71
‘per cent, and in 1913, 68 per cent of the imports were from the United States. The
source of imports during 1917 has not been separately published: )

Statistics of the exports of cement since 1906 and of the imports since 1907 are
0‘1ven in the next two tables:—

Exports of Cement.

Calendar Year. | Value. | Calendar Year. { Value {{ Calendar Year, | Value. | Calendar Year, { Value.

e ] —_— - JR—.

v $ - 3 $ 1 s
1906.............. ST #8133 111111 IS 113,362)1912. .... el 2,436(1915...... e 5,161
9907 e 9,618(1010.... -..... 12,014(1913. ...... vo e 1L,7361916. ......... 2,424
1908, . .oiviannn 34,691)1911.... . RN 4,067(11914............ 2,2231017. . ... oL - 16,857

N

Imports of Cement.

/Ceullvenb Hydraulic Cement. ¥ - Portland Cement.
and Mfrs.
Calendar Year. an S : -
. N ﬁfs « [ Quantity.[ Value. A‘}:fgge Quantity. Value. Ai)slr:ege
Cwt, $ 8 Cwt. $ 8
13,748 16,788 . 6,339 0.38] 2,354,204 837,520 0.
b, 843 2 762 021 0.33] 1,641,672 531, 045 0.
6,374 6821 - 614} . 0.90 497,678 166, 669 0.
7,718 365 . 349 0.96] 1,222,556 468,046 Q0.
7,430{ . 26, 655 6,107 0.23( 2,316,707 834, 879 0.
9,698 Fooo G e 5,020,446] 1,969,529 0.39
reel o+ |, e 889'324| 109303 046
12,8881/ F  feeieniiindernennnn 34%,076]° ° 147,168 " 0.43
7,410 L R R 98,664 40,426 0.41
120126] T e, 72,087 31.621] ©  0.44
sirol [ 30, 081 19616]° -0.66

-* Cement not else\vhere speclﬁed and manufactures of cement.
"+ From 1912 mduded in portland cement.

Oonsumptwn of Cement—The consumption of cement is represented practically
by the domestic production, together with the imports, the exports having “been
" hitherto apparently small and practically neghvlble although considerably greater in
1917 than in the immediately preceding years. ' The total consumption of cement in
Canada in 1917 was 4,777,068 barrels (835,987 tons), made up of 4,768,488 barrels
(834,485 tons) of Canadian cement and 8,580 barrels (1,502 tons) of 1mpotted cement,
the Canadian cement representlng 99.8 per cent and the imported cement 0.2 per cent
of the total.
In 1916 the total consumption of cement was 5,390,156 barrels (943,277 tons),
made up of 5,369,560 barrels (939,678 tons), of Oanadian cement, and 20,596 barrels
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(8,604 tons) of imported cement, the Canadian cement representing 99-6 per c_én:u and
the 1mported cement 0.4 pel cent of the total ' .

Annual Consumptmn of Portland Cement

. R . Canadian. . . Impofted. |l 'Total.
i Calendar Year, Y — = - - . —
, N . : Barrels. |Percent.| Barrels. | Per cent, [ Barrels.
- -
317,066 36 555, 900 ; 64 1 - 872, 9(’6,
594,594 | 52 ~ | - 544,954 | 48 1,130/548 "
627,741 | 45 773,678 65 1,401,419
910, 358 54 784,630 46 - 1,694,488
1,846, '548 59 918,701’ 41 ) 2 2ii5, 249
2 119 764 76 - 665,845 | 24 2 785 G09
Z 436, 093 (. 78 672,630 [ 22 3 108,723
2,665,289 . 86 . 469,049 15 . 3 134 338
4,067,709 | 97 142,194 3 41909' 403
4,763,976 93 349,310 7 5, 103,985
5,692,915 { 90 - 661,916 | - 10 - 6 354 831
7,182,732 833 1 434 413 | 16 7 8 567 1456
8,658,805  , 971 264,093 29 S, 919,898
7,172,480 987 . 98,022 1'3 7,270.602
5,681,032/ 995 . 28,1490 05 5,709,429
5 369 560 99-7 20,606 04’ 5,390,166
4,768,488 | 998 |- ‘8,550 0°2 -1 4,777,068
- ! | i’:.:j

N ova Scotw ~There is but one cement plant in Nova Scotla located at Sydney
and operated by the Sydhey Cement’ Company, Limited. ' Puzzolan cement: is made
“from blast furnace slag .and lime, This plant has not beén operated for three years:

Quebec—This Provirce has three completed cement mills, all operated by thé

" Canada Cement Company, :Limited; two situated near Montreal, one"at Longue Pointe
which has been idle throughout the year,.in so far.as cement making is concerned,
though the plant has been used for the calcining of magnesite, the other at Montreal
, -Eagst, and the ‘third plant at Hull. The Hull plant has also been used.during 1917

caleining magnesite. The Montreal mills have now a combined: dally capacity of

13,800 barrels and the Hull mill 2,800 barrels. The. total quantity of ecement sold or
used by producers during 1917 in this Province was 2,079,625 barrels, valued at
$3.274,989, as compared ‘with 2,150,475 barrels, valued at $2 595,863 in 1916, Two
additional cement plants are being completed in this Province, one at Neuville, the .
other at Point aux Trembles. :

. e A S

Ontario —Ontarlo con’mnues as the most 1mportant cement producmg province
in Canada, having now fourteen completed plants, Wlth a total daily capacity of’
17,850 barrels at the end of 1917 :

The total sales of cement in Ontario durmg 1917 were 1,676,904 barrels, valued
at $2,267,610 as compared with 2,230, 386 barrels, valued at $2 812,677 in 1916. ’

The detailed statlshcs of. productlon durmg 1916 and 191’7 are shown in the next -
table.
: Cement ,'Productmn in Ontamo, 1916, and 1917,

1016.- | . 1917, Increase. | Per cent.| Decrease. | Per cenf,
Cement sold or used. ..... Bls.| 2,230,386 1,676,904 [...........fuveuo. -, 553,482, 248
Cement manufactured. ;.. o 1,858,643 | 1,865,785 |- 7,092 04 Love. oL e PR
Btock oa hand Jan. L.....0 4 763,301 - 3,8,365 ..................... 374,936 198
Stock on hand Dec. 3L..... « 381,608 567,260 { ~ 185, 652 487 [ o L U
Value of cement seld...... $ 2,812,677 | 2,267,610 }............ Ceeer aeu 40,067 - 1'96
Wages paid. . ... v a |- 490,126 562,206 . 72,080 47 oo, fheene s
‘Men employed-... ...... No.|- ‘792" 599 [..... . P 123 17 0
Total daily capamty of T : o .
operatmg plants........ Bls.| 10,950 CO9700 [ e 1,260 114

59705—38% - :
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CLAYS AND CLAY PRODUCTS.!

For ‘a number of years a small quantity of fireclay has been produced and sold -
as such, and during the past few years there has been a small, but increasing
production of kaolin, or china-clay from a deposit in the Province of Quebec. With
these exceptions, practically all of the clay production in ‘Canada consists almost
altogether of the manufactured ptoditct.

The clay products made in Canada comprise brick of various kinds, including
common and pressed, ornamental and fancy building brick, paving brick, firebrick,
porous fireproofing brick and blocks, sewerpipe and drain tile, pottery and sanitary

ware, the last two products chiefly from imported clays. _

The total value of the clay products sold or marketed in 1917 was $4,779,038, as
compared with a value of $4,120,805 in 1916; $3,914,488 in 1915; $6,871, 95'7 in 1914:
$9,504,314 in 1913, and $10,575,869 in 1912: /

The value of the production in 1917 was greater than that of 1916 by $608 233
or au increase of about 16 per cent. The production in 1917, however, was only 45
per cent of the maximumn production, which was reached in 1912,

For a few years previous to 1918 the annual production of clay products mcreﬂsed :
very rapidly, having more than doubled in that period. In 1913, however, the financial
stringency affected building operations to such an extent as to greatly reduce the
demand for building brick, There was actually a considerable increase in the quan-
tity of common and 'pressed building brick manufactured during the year, -but a
large falling off in sales, so that large stocks of brick must have remained in manu-
facturers’ hauds at the close 6f the year. In 1914 there was a large falling off both
in .quantities of brick madé and in quantities sold, and the stocks of common and

\px"essed brick on hand at the end of the year were reported at 242,106,000 or about 44

per cent of the number sold during the year. In 1915, there was again a large decrease
both in quantity of brick made-and in the quantities sold. Sales, however, exceeded
actual output, stocks having been depleted to a considerable extent to supply demand.
Stocks of common and pressed brick on hand at the end of the year were reported
as 147,817,000, or about 61 per cent of thé stocks reported at the end of 1914. All
classes of clay products showed a fallmw off in production, w1th the e*{ceptlon of ﬁre-
brick, pottery and kaolin. '

During 1916 and 1917, however, the total quantity of 'brnck sold was about the :

" same as that manufactured and at the end of 1917 stocks had fallen to about

75,000,000.

The average number of men employed in 1917 was 3, 915 as comp'ned with 4,164
in the prevmus year, and the total wages paid were $2,174,167, as agfunst $1,740,900
in 1916.

Of the total value of the sales in 1917, building bmck and’ ﬁreprooﬁno' contributed
$3,101,585, or about 64.8 per cent. Sewerpipe -and tile production in 1917 were
valued at $1,218,470, or 255 per cent of the total. The total value of the produc-
“tion of potterv was $604,405 of which $122,878 only is estimated as attributable to
" Oanadian clays, the balance being credited to imported clays.

The value of the production of fireclays and firebrick from. domestic clay, was
$326.511, and the productxon of kaolin was_ 533 tons valued at $9,594.

Detailed statistics of productlon of the several classes of clay products by pro-
vinees in 1916 and 1917,-are shown in the following tables:—

1 Special investigations of the clay and shale resources of Canada have been undeltaken by

-Lhe Department of Mines for a number of years, and several reports glvmg the results of these

investigations have been published.

Information i{s now avallable regarding these m'lten als on almost every portion of the
settled part of the Dominion and may be obtained on application to the Director of the. Mines
Branch at Ottawa, ~

The Ldboratory established in the Mines Br'moh "buikling for the testing of clays is very
completely equlp'ped and material will be received and tested theére free of charge under certain
conditions stated in the description of the Laboratories of the Mines Br anch—-Bulletm No. 13,
p.p. 45-46,



N IE’_;"o&uction of Clay szodugté' \byv Provinces, 1917.

Per

N o. of

No. of

Commen brick.

Pressed brick.

. o
: e cent of active -_| .
-Province. to{,al fims | ;)xllg;led Wages., | ~ - - - . - -
: value. . ['reporting. . 0. manu- Value of .| No. manu- | - alue of
° factured. No. sold. sales. Per M factured. \‘No. sold. sales, PervM
o $ ) $ $ ‘ ‘ $ $
Nova Scotia . .... 694 10 240 139,981 13,204,090 12,709,090/ 105,488 §-30 50,000 75,000 1,200 16.00
New Brunswick 1-07 -6 71 32,161 ~ 2,550,000 ° 2,550,000 BT | N e € T O S Y P
Quebee ...... .... 20°57 31 752 40,900| 74,285,687 67, 114 597} - 593,783 885 6,639, 020 6,688,772 ©108,99%( 16,29
Ontario..... ..... 53-89 186 2,069 1,171,450; 94,398,641 94 v 9 711 961,408} 1012 37,219,743} 32,116,163). 439,051 13.67
Manitoba.... .. N 2°40 10 200 43,9%5| 7,496;100] - 10 350,110 114 651 11907 [ viiiine Jovneieenna]oennnenaie]innl vaans
Saskatchewan. ... 164 9 60 22,951  3.730,000] 4,157,524| - 36,453 - 877 801,000{ 1,121,000 22,565  20.13
Alberta ......... 6°49 10 293 . 207,864 16,316,750 12,739,344 104,278 8§14 6,457,900| 6,083,306 76,537| 12.58
i > : 14 230 155,575; 4,614,731 6,020,600 55,004 9°14. 304, 705 324,705 4,804 14.78
276 3,615 | 2,174,167 216,595,999| 210,680,576| 1,999,465 949 5};472,363 - 46,408,946 '_ 653,153] 14.07
) . N N .Orim.me!;ts.lv and y .| Fireproofing oo . . L i
Paving brick. terra. cotta Refractories axdld 1113(1)11:1:” Pottery. | Sewerpipe. [Tiles, drain.| Kaolin. Total.
o ) . erra 5 ‘&g blocks - ]
. Province. . | - .— _ — - —— - - -
T No. sold.”| Value. | No.sold. Value. V_alu'ei, Value. 7| Value, |- VvValue. Value. Value. - | Value
s . $ s | s -~ s s $ $ s
Nova Scotia.... |+ eoeesifoeeoe ol o 62,650 160,817 1,887, .. 331,542
New Brunswick. . Jo.ooo . 0 ovviiiiiiidiiioiiiatoeiiin i e e N PO U > N 1> SO O U PR e 51,304
Quebec .......... 12,728 42,188 147,269 750 9,694 983,310
Ontario ......... 41,506].......... - 392,211 421,401, ... ...... 2,575,304
Manitoba. ... couu| coveiaee oviiiiiiid i ceileieene aail s S R (AR U CUUN BRI .. 114,651
Saskatchewan ...|evovee vv foaveereeidefon coiioniii i e R RE T K | DU PO PR, 78,251
Alberta. ... o o leoooiia ool e a0 e ] Fiennes i 7 35, 285 309,991
British Columbia. R 202, 530 , lB 085.......... 48,180 ¢ ) 334,685
Total «evovenleneemeenidees o e (@, -54,234l(b) 326,511i(c) . 394,735!(a)122,878 783,762l . 434,708 9,594| 4,779,038

' (a) There was also a production of $481,617 from imported clays.-
credited to-fireproofing. () .Of which $21,380 credited to terra cotta.

s

- (b) There was also & production of $61,317 from imported. clays.

~

* (¢) Of'which §299,645 ~



Production of Clay Products by Provinces, 19186.

Per  INo. of act-| No. 6f Common brick. - Pressed brick.
Provi . cint Olf | ive firms men Wages. - -
rovince. . v zﬂut reporting. lemployed. ges. X vl I—— : X ]
: . . .| No. manu- alue o No. manu- | - " Value of
’ - factured. No. sold. sales. Per M. factured. No. sold. sales. Per M.
— \ —_— )

Nova Scotia...... 579 7 278 98,401 10,995,000{ 8,015, 000] 62,103 ~7°49 220, 000} 93,000 1,445 15453

New Brunswick..|  1:'04 8 132 39,543 4,550,000 4,075,074 41,701 1023 65,000 65,000 1,080 16.62

. Quebee.... .. .... 24-11 25 829 380,249 94,673,232| 93,668,357 658,909 703 5,810,840 3,742,133 64, 269 17.17

_Ontarjo.. . ..... 5206 205 2,226 . 942,926 108, 671,845| 103, 854,020 817,321 7°87 35,249,733| 37,281,665 378,994 10.17

Manitoba.... .... 2°53 11 129 24,930  5,353,000f 8,911,694 91,464 10°26 |...... ..... 110,05 1,984 18.95

Saskatchewan ..... 191 11 108 26,065 5,331,000 6,751,145 " 58,740 871 760,000 430,000 6, 586 15.32

Alberta.. ........ . 546 10 214 94,804} 6,500,000, 7,114,890 38,360 8-20 1,255,000{ 3,033,321 34,422 11.35

* British Columbia.. 7°10 13 248 133,982 5,427,100 4,644,495 3%,196 823 |[...... ... 191,920 3,675 18.62

Total ...... 100°00 290 4,164 1, 740,900| 241,521,177| 237,034,675 _ 1’, 826, 844 771 43,360,573 44,947,089 492, 855 10.95

Paving brick. Ornamerital Refractories Fireproofing| Poitery. | Sewer pipe.[Tiles,, drain.| Kaolin. Total.

- Province. —_ - . —
No. sold. | - Value. No. sold. 1Value. Value. Value. Value. Value. Value. © Value. Value.
$ 3 $ $° $ $ s 8 S

Nova Scotia. ... .. . R 43,014 121,878 238,470

New Brunswick. .. ceeeivee dovereane i oonne o fooeae i e eiias ie]eveeinceea e v e e ol 42,881

Quebee.... .....feceieiieei]orrsneiiiidienns viiidenein. o ) 4,000 24,200 55, 945 2,700 157,778 993, 664
Ontario.......... 865,900 13,844 593, 811 17,102]... ........ 218,345) 35,300 320,453 2,145,036 -

Manitoba.... ...o|ceeeo e cividiaene ailfeeeaenn J .. 10,8001, .....ooof voen aann o 104,248

Saskatchewan .. .|...c.oooodiveiii]omeneniacl viiiid] e 7,000 6,292(........ .| .. ...... 78,668

Alberta........... .. F O O P B PP 53,334 23,069 53,141 225,140

British Columbia.. '723,993F | 16,300]... ... it 160, 348 6,839 - 63,037 292,698

. \
Total ..... . 1.589,893 30,144|.......... 21,102 (b) 234,562 361,555} (a) ﬁl, 069 716,287 359,387 - 17,500 4,120,805

() There was also a production of $330,104 from imported clays.

.

(b) There was also a production of $22,484 from imported clays.
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13 _
Sales of Clay Products by Provinces, 1912-1917. ~~ |

. Province. 1912, 1913, |- 1914, 1915, 1916. 1917,

- Nova Scotia ............ $ 272,063 | $ .332,272 | $ 266,204 | $ 221,881 | § " 238,470 | $.° 331,542+
New Brunswick . ) - 54,910 62 269 - 66,602 35,780 42,881 4 51,304
Quebec. 1,680,460 1,606,816 | 1,267,700 918,426 993,664 })83 310 . .

- Ontario, . 4,864,700 5 220 467 3,979,606 2,254,863 2,145,036 2, 575 304
Manitoba. ...{ 1,018,051 514 368 - 317,486 93,674 104,248 114 651
Saskatchewan .. . . 332,943 189,820 . 98,349 44,406 78,668 8 251
Alberta, .- .. 1,356,184 893,408 462,199 115,696 | 225,140 309,991
British Golumbia 996,668 | - 684,904 113,909 229,763 '292,698 4 331,686 -

10,575,869 9,504,314 6,871,957 | 3,014,488 4,120,805 4,779,038

. ) "v ‘ N ) NS
Annual Value of.l’roduction of . Clay Products, 1899-1917.

7/

Célenr]ar Year. Value. Oalendar Year. Value. Calendar Year. Value. |
- . . ; e

$2,988,009 || 1905, . ...........0 $4,700,842 [ 1911:.............. $ 8,359,933

8,105,105 || 1906. ............, 5,072,635 || 1912..... ......... 10,575,869

3,382,706 (| 1907........ yeeaans CBTT2117 || 1918, ..., Ll 9,504,314

3,626,489 (| 1908. .. .., FOPP 4,500,702 || 1914, .,.. .. PP . 6,871,957

4,034,289-11 1909, ... ........, 6,450,840 |f 1915.,... ....... Al 8,914,488

3,841,660 | 1910...... ....... | 7,629,956 || 1916........... vl 4,120,805

S W17, 4,779,088

t

Y

Mamtoba—The Commercial Oement Company of Wmmpeg is .operating a
natural portland cement plant-at- Babcock, 75 miles southwest of Winnipeg, on the -
Canadian Northern railway. The capacity-of the plant is reported s about 225
barrels per day. The mill of the Oanada. Cement C‘ompany near Wmmpeg, at
Tuxedo, has a daily capacity of 3 ,500 barrels. Limestone is obtained from & pro-
perty in township 28, range 10, west of the first meridian, about -130 miles north . of
Winnipeg, 6n the Oak Point branch of ‘the C‘anadlan Northern™ rallway

- Alberta—This fProvmce possesses four complete cement plants with a total daﬂy
capacity of about 7,000 barrels, located respectively at Exshaw, Calgary, Blairmore,
and Marlboro. These are now all limestone plants, the last named having been
remodelled durmg 1916 and changed fiom marl to rock.

Tn addition to the completed plants, there are two other rock plants on which
congfruction work has been suspended, viz.: One at )Blairmsore owned by the Key-.
stone Portland Cement Company, and one at Daunﬂess, near Medicine Hat, owned
by the Canada Cerhent Company, the latter plant is being planned for a capaclty of
1,000,000 barrels per annum.

The total quantity of cement marketed by producers in 1917 was 259,423 barrels,

valued at $567,969, as against 75,727 barre]s, valued at $477,882 in. 1916.

British C’olumbw—’l‘lhe ‘coment plant at Princeton constructed by the ‘British

. Oolumbia Portland Cement Company, Limited, with a capacity of 600 barrels daily,

is now reportéd as abandoned. The Vancouver Portland Cement Companys mill”

" at Tod Inlet has a-total daily capacity of 8,000 barrels. The mill of the Associated

‘Cement; Company (Canada) Limited, at Bamberton, at Saanich Inlet, which has a

- total daily ‘eapacity of about 2,000 barrels, was idle throughout the year. At both-

mills, limestone, clay and shale are obtained in the v1c_1n11;y of the works. -



. Ezxports and Imports—The total value of the exports of clay products in 1917 was
$138,143, and included 4,464 building brick, valued at $40,089; manufactures of clay,
valued at $83,600, and earthenware valued at $14,504.

Exports of Clay Products.

< .
Building Brick.
N Ve Manu- | Earthen- ™
Calendar Year. . facturcs. Ware, Total,
M. Value.
1910, .oo. e 3001 8 2,762 § 9061| S 9240 S 21,063
191L., ... e P 204 3,977 2,071 6,101 §{ . 12,149
1912, ... iiis e s 694 $,493 256 10,001 18,750
1913, .. . ..., e e e 77 8,579 27,201 16,553 52,333
1004 ol L e 1,486 11,871 26,866 | 9,336 48,073
1916.......... FS AP T W 1551 9,089 20 202 to11,281 45,572
T 1,746 13,942 ¢ 58 550 |. 7,620 80,112
W7 .o e e 4,464 40,039 - 83,600 14,504 138,143
. i

The imports of clays and clay products reached a total value during the calendar
year 1917 of $6 610,837, which exceeded the domestic production by $1,881,804. The
total imports in 1916 were valued at $4,554,167.

* - Clay imports are classified by the Department of Customs under three main divi-
sions, including: brick and tile; earthenware and chinaware; and clays. The imports
of clays in 1917 were valued- at $416,209, and included chleﬂy china-clay and fireclay,

" with a small quantity of pipe clay, and other clays not classified. The value of china-
clay imported was $97,856, and the fireclay, $283,746.

The imports classiﬁed under brick and tile which apparently include products
other than clay products, such as refractory silica: brick, and magnesite brick, were
valued in 1917 at $3,599,046, as compared with a value in 1916 of $2,048,269. A large
‘portion of these imports is made up of firebrick, about 75 per cent of the total in 1917.
The imports of magnesite brick during the last nme months of the year were valued
at $470,801.

" The imports of earthenware and chmfnvare, of Whlch the most 1mportant is table-
ware, were valued in 1917 at $2,595, 582 .as compared with a value of $2,180,414 in
1916. These imports are chiefly of a class of goods not manufactured in Oanada and
for which the raw materials are not as-yet obtainable from Canadian sources.



Imports of Clay Products, Calendar Years, 1912 to 1917.

T—80L68

- - TImports. 1912, 1913.° . 1914. 1915. 1916. . - 1917,
Brick and tile— ’ 8 3 3 8
Bath brick. ... i e e e asee aegeneee 1,927 2,690 1,804 630 © 902 2,299
Building brick w...loueennnsossis 763,470 575,269 353,353 114,958 118,687 sL511
Building blocks. .. ... i i i e e e b (a) 356,366 276,517 181,145 69,353 151,765
Pa.ving rick. . 160,663 ,176,497 145,063 76,759 70,268 37,814
Firebrick, of a class or kind not made in Canada (free)................. 953,621 976,097 535,712 577,458 1,162,679 1,994,212 -
Magnesite brick (9 mos.)......... e emeeaaeeead A RN PRI P D O (a) 470,801~ .
Firebrick, n.o.p.......... e tesasmereeaatasetettttctorerranitnenansennnns N (0)- (a) 216,760 154,421 235,613 495,113 691,678
Drain tile, not glazed........ooovn L. L . et et eeeeeeiaeseeenen . F 4,018 , 156 2,941 - 346 2,072 2,289
Drain pipe, sewer pipe, and earthenware fittings theréfor, chimney linings or vents, . ) ) o
chimney tops and inverted blocks, glazed or unglazed ... .. ................. 507,024 465,997 338,533 41,801 40,233 42,864 -
Manufactures of elay, 1.0.P. ..ot il et e e meeeann 818,467 - 839,760 178,056 72,649 88.952 143,913
Total...oovieiiiienanns canenn e b el ieieanas tee eeeireaaneen 3,209,190 3,121,592 1,986,790 1,301,359 2,048,259 3,599,046
Earthenware and chinaware— : . .
Brown or coloured earthenware and stoneware, and Rockingham ware............. 62,161 70,632 "71,083 74,864 145,490 120,369
C. C. or cream coloured ware, decorated, printed or sponged, and all earthenware, n.0.p. 291,804 264,090 163,431 135,425 176,329 216,652
Demijobhns, churns, or croeks......... L eets ieeeerereensireaaseeanacean s 18,404 32,599 25,935 14,752 16,632 43,066
Tableware of china, porcelain, white granite or iron-stoneware .. . .............. - 2,068,362 2,185,601 1,437,175 1,016,900 1,566,312 2,002,854
China and porcelain Ware, m.0.P...vuvveuernne voen wvens e e, e 71,751 43,606 30,006 15,312 17,304 24,791
Tiles or blocks of earthenware or stone prepared for mosaic flooring ......... ..... 160,082 173,445 104,285 40,286 ~ 41,189 24,904
Earthenware tiles, 00D .. ovvvieeinnrinn, . as S PP 239,391 296,791 186,161 92,700 74,293 65,178
Manufactures of earthenware, n.0.p........... e eemeean mebeener eeme e eeeaees 183,001 248,016 174,146 66,771 142,865 97,738
- Total ........ Ceieaeeaeae seasaranatenens cote be  wiemiaeiemcseee eenes 3,094,956 3,314,870 2,192,222 1,460,010 2,180,414 2,505,582
Clays— ’ : . .
China-clay, ground or unground. .. «....vevevenen wenn R S 127,402 149,337 150,881 124,658 114,110 97,856 |
Fireclay, ground or unground. ............. ettt e caean maer eeieeean 140,500 143,349 90,233 | 87,267 187,124 283,746
Pipeclay, ground or unground. «..  ....ieiicieiieian e i aes 234 . 385 829" 614 2,440 T 2,427
Clays, all other, n.0.P.vecviaeiiniaiiinin cuee Dvee eeeeeaanas e taeienane 20,258 31,169 46,185 24,557 21,820 32,180
Totals.. ..oooveveineian A temmmiegesareseiberc sases o asete aenacecas - 288,394 |, 324,290 288,128 |[* 237,096 325,494 ' 116,209
Grand HOtal. c. o e it ciie iei i e e aree et 6,592,540 6,760,752 4,467,140 2,998,465 4,554,167 6,610,837
Baiths, bath-tubs, basins, closets, lavatories, urinals, sinks and laundry tubs of any ‘ ) ) k o
material........ e eire e eneaaee Dt ie seetette e cea e . 382,920 477,133 - 359,288 182,757 173,244 231,277
Chalk, china or cornwall stone, cliff stone and feldspar, fluorspar, magnesite, ground s
OF UNETOURA . .+ 2 veaenemrnnnvnnennennnenns R, AU . 167,990 | - 164,878 | 113,211 100,012 170,498 | 264720

(¢} N'ine months. (5) Included in mahufa.cturés of clay, n.o.p.

-~ N



,I.mports of Clay Products during the Twelve Months ending March 1917;

shbwing Countries of Origin.

P

] Great United ) Other .
Tmports. Britain. . States. France. Japan Countries. Total.
3 $ 3 $ $ ]
Bmek and tile— ’ L - )
Bathbrick..... c.ooviiiiiiss ciiiiiiinins P 733 18 751
Building brick. ... .........0l... ... 2,311 112,094 - 114,405
Building bloeks......ive covr vennnn. . . 127 91,375 91,502
Paving brick......... ... eieeee o 12.744 52 753 65,497
Firebrick of a class or kind not made in Canada. 32,221 483,838 516,059
Firebrick, n.o.p......... 131,010 .| 1,140,963 1,271,973
Drain tile, not glazed ............. 300 1,885 2,185
Drain pipe, sewer pipe,and earthenware fittings therefor, chimney hnmgs or ventg, : :
chimney tops and inverted blocks, glazed or unglazed....................... .9,203 35,361 |..... .. e 44,564
Manufactures of ¢lay, n.o. T R ERCTRERTPTTRETRETIREE 10,532 86,172 5 100 ... 96,810
1100 7 5 R SN 199,181 2,004,459 b) 101 | .. 2,203,746
farthenware and chinaware— j
Brown or coloured earthenware and stoneware, and Rockingham ware............. 39,918 - 101,230 182 4,400 1,451 147,062
C.C. or cream coloured ware, deeorated, prmted or sponged and alli earthenware,
. n.0.p. e ere e e e 100,908 79,658 408 6,383 404 187,761
Demljohns, B 2,547 15,880 1., oo 229 18,365
Tableware of china, porcelain. white granite or iron- -stoneware . 1,308,330 88,680 97.248 231,322 32,565 1,758,695
Chinaware, to be silver mounted, imported by manufacturers of sllverware ........ E2 3 T P A P B 315
China and purcela,m WATE, DoO.Bee eev v oeraineioninae crmune warnnsinie a0 sas 5,618 7,857 jeivuennnn 2,608 852 16,935
Tiles or blocks of earthenware or stone prepared fol mosaic ooring................ 5,417 < 82804 ... e AU 38,221
Earthenware tiles, 1.0, Pe v v vuse vveruerusnenanen cenernrnanonanoises  ae seneaan 40,440 34,322 | e 74,762
Manufactures of earthenware, n.0.p...cevvenn.  covenes C e e 30,402 - 110,447 153 6,030 27 147,310
L o7 S P .| 1,634,296 470,537 97,991 250,743 35,759 2,389,326
C] ays— . - .
China-clay, ground'or unground .. . ... .. ... L heeeaeeaeanns i 46,064 6L674 |..... .. iiees e e 107,738
Fireclay, ground or unground.. ......... ..o .iei.aa 10,858 162,974 |...... .. 18§ 173,850
Pipeclay, ground or unground ) : 43 2,739 ool N PO 2,782
Clays, all other, n.o.p. ..o cviii,., e 199 20,257 |, 2 N 20,477
137 Y T 57,164 - 247,644 L. L. 39 fs... . 304,847 .
Grand total. .............. S T T TR PRI [ 1,790,641 2,722,640 97,996 250,883 {a) 35,759 4,897,919
Percent of t0tal . oocient o ittt i e e - 36-6 55-6 2-0 5-1 0-7 100-
Baths, bath-tubs, basins, closeta, lavatories, urinals, sinks and laundry tubs of any .
e L S 90,034 84,722 |......ii.el T lovoiviie ool 174,763
Chalk, china or cornwall stone, cliff stone and feldspar, fluorspar, magnesite, gronnd or
ungronnd ..... N fe e e 42,037 116,934 | eee oo ieie e 158,971

(a) Of which $29,901 are imports from Hollzmd.

9T



| AT - |
Imports of Clay Products (Total Value) 1909-17,

- [l
: Tarthenware .
Calendar Year. Buﬁlﬁ and , and ’ Clays. Totals.
: 1e. Chinaware, .

1909..... e eeebeiberieses saee wriee sene 1,249,450 1,781,769 216,330 . 3,247,639
1910, ..ot o e e 1,765,773 2,283,116 292,608 4,331,397
198, o 2369761 | 2516536 70,247 | 5,166,544
1012, .00 o s e e - 3,209,190 3,194,956 288,394, 6,692,540
1913.... .ol L e e 3,121,692 3,314,870 324,290 6,760,752
1014, .. o 1,986,790 2,192,222 288,123 4,467,140
1916, . oo o 1,301,369 1,460,010 237,090 2,998,465
1916, .o vies e .- 2,048,259 2,180,414 325,494 4,654,167 -
1017 e e s 3,699,046 2,695,682 416,209 6,610,837

v Total Consumption of Clay Products—An approximate estimate of the annual

. value of the consumption of clay products in Canada may be deduced from the avail-
able records of production—exports and imports. The total value of the consumption: :
for the year 1917 estimated on this basis was $11,251,782, of which 42.5 per cent was
of domestie production. The approximate value of consumption in 1916 was $8,594,860,"

. of which 48 per cent was of domestic production The following table shows the
annual value of consumption of clay products since 1909 as well as the percentage of -
s#the total obtained from domestic sources. It will be observed that the maximum value
of colsumption was reached in 1912, but that in 1915 the consumption had fallen to
but little more than one-third, of thls maximum. In 1916 and 1917, however, the
value of consumptlon has agaln showed a substantial increase, though a much larger
percentage of the total is now obtained outside of Canada than formerly.. This
inereased consumption has been made up largely of refractory brick, including ﬁre—*_

" briek; siliea brick, and magnesite brick, used a8 furnacé linings. .
Estimated Annual Value of Consumption of Clay Products, . -
fP’Ier cent ) t . ) f‘I&er cei,nt
Total Value |° otalsup- Total Value |°f Totalsup-
Calendar Year. of Consumption. ]glgreriles}zz: Calendar Year. of Consumptiop. Bl‘)l‘eni:é%
Production, o7 " | Produection.
1909....... ... 9,696,324 . 70°0 L) T T 11,291,024 610
1910, ... ....oLLel. 11,958,591 638 1916....... ....... 6,867,381 | 670
1911...... U e 13,516,477 +62°0 1916..... ... ... 8,594,860 480
S92l L L 17,149,669 - 62°0 1917, . L 11,251,732 42'5
918, 16,212,733 . 086 -
. !
, CLAY BUILDING BRICK. s ’

_ The total sales from Canadian plants of clay building. brick including common
and pressed brick, but excluding ornamental, paving brick and fireproofing brick, are
sliown by provinees for the past two years in the following table. The production of
- common and pressed brick of which these figures are the totals have already been
given in the general table of ‘production of clay products. .

52705—43
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Sales of Clay Building Brick (Common and Pressed) 1916, and 1917.

1916. 1917.
Province, Per Cent Por Cont
No. Sold Value. of Total No. Sold. Value. of Total

Yalue. . Value.

$ .8
. Nova Scotin......ccovivne 8,108,000 63,548 2:74 12 784,090 106,688 4'02.
New Brmlswmk .......... 4,140,074 42,781 1-85 ,B.)0,000 28, 450 107
Quebec ... ...l 07,410,490 723,178 3118 73,803, 369 702,729 26° 49
Ontario..o.o.v vvevnens 141,135,685.| 1,196,316 - B1-58 127, 0‘)0 874 1,400,459 65280
Manitoba ......... v 9,021,744 03,448 403 10, 359, 710 114,651 432
Saskatchewan..... ...... 7,181,145 65,376 282 5,278,524 59,018 223
Alberta, ... vooiiu 10,148,211 02,782 . 400 18,822, 650 180, 815 682
British Colnmbia......... 4,836,415 41,711 1'80 6, 345,305 59,808 225
) Total.. e 231,931,764 | 2,819,199 100°00 ) - 257,039,522 | 2,652,618 100°00

Large stocks of brick were reported as being in mmufacturers’ hands at the close
of 1915, the total number being 147,817 brick, or equw%lent to 52 per cent of that year’s
sales, Stocks at the end of 1917 were reduced to about 75,000,000, equlvqlent to about

80 per cent of the year’s sales.

A record of stocks on hand by provmces in M1916- 17 is shown in the followmﬂF

table :—
‘Common and Pressed Brick Held in Stock by Ma.nufacturem, December 31 1916
and 1917,
1916. 1917,
Proviuce. . “Common | Pressed Common | Pressed v
' Brick. Brxck Tgt{ml Brick. Brick. I‘%}ai.
M - M. N M. M. e

Nova Scobia «o. —vvvr v otiinns 1,980 127 2,107 2,116 50 2,165
New Brunswick....... C e 1,614 20 1,634 B70 {.... ..... . B70 |
QUELEE . oo v e 20,535 3,884 24,419 6,573 3,507 10,080
Ontario .... ... e e 41,368 8,765 50,123 30,186 10 133 40,319
Manitoba.......... PR P 5,728 289 6,017 4,695 | .. .....]. 4,595
Saskatchewan... ... $1T7 326 3,502 - 2,526 314 2,840
Alberta ... .0 cooiin oiinian 5,417 1,502 .6,99 6,913 3,119 |- 10,032
Brltlsh Columbn. o rereae haaaaaes - 6,060 876 |- 6,936 4,118 150 4,268

Total.oviiiinniiinninnes 85,879 15,778 101,657 57,596 17,273 74,869




Prices—The price of brick varies greatly with the quality, locality, market, or
“demand, the values as given in the tables of production are those at yard, or kiln, and
do not include costs of delivery. They do not, therefore, represent the total cost to

- the consumer. The average values of common and pressed brick at kilns in each'
~ province during the years 1914, 1915, and 1916 are given in the following table:—

Avera-g‘e Prices per Thousand of Common and Pressed Brick.

Common brick. Pressed brick,
1914, | 1915. 1916. 1917, 1914, 1915: 1 1916. 14917.
) . $ cts.| $ cte/l § cts| § ctsf $ ots| $ ots| 8 ots $ cts,
Nova'Scotia....... coovuveunnnn. 775 7 53 7 49 830 1532 | 16 00-] 15 53 16 00
. New Brunswick.......... e e ae 10 61 929 | 1023} 1115 2260 2200 1662 |........
Quebec. ...o.iiiiiieiiiiia q 740 710 703 885 1591 ) 1573 17 17 16 29
Ontario © .. .....covieeuns . 7 86 7 34 787 10121 1077 916 | 1017 13 67-
Manitoba...... .. 1079 | 1010 |.1026 | 1107 || 1259 |..... L 18 95 |........
Saskatchewan 8 98 872 871 . 877l 1731 1682 | 15 82 20 13 .
Alberta, ......... S 792| 863| 82| 819| 1352| 988 1135| 1258 -
British Columbia:. . SR 8 56 9 23 8 23 9141l 2650 | 2141 1862 14 78
Canada..... .. e 799 748| 77l 949 1191|989 | 109 | 1407 -

E’xpm ts and Imports of Building Brick —The exports of bu1ld1ng brick have never-
been large, averaging for a considerable number of years prior to 1909 about $6,000.
- The «eXports fell off somewhat from 1909 to 1911, but increased again to a value of
$11,871 in 1914 and $40,039 in 1917. The record of exports for a number of years,
will be found in a previous table.

The aonual imports for a number of years prev1ous to 1903 averaged only about
$20,000 in value. During the past ten years, however, the imports rapidly increased
from $100,000 to over $760,000 in 1912, since which'date there has been a fairly steady °

decrease, and the imports during the calendar year 1917 were less than those of any / ,"‘

syear since 1903 and amounted to 4,111,000 brick: valued at $61,511,

Imports of Building Brick.

Calendar year. " M. |Value. | Calendar year. M. | Value. || Calendar year. M. | Value. .

_ s R .8 8
1907. .00 veenn 12,961} 129,2351911............ 61,102| 475,866[1916............ 10,168| 114,958
1908 ............ 14,931} 110,981011912... .. ... 81,425| 763,470[1916............ 10,083 118 687
1909. ... 000eeins 27,972} 195,360)1913.......... .| 56,846] 575,2001917............ 4,111] 61,511
1910...... ...... 29,049 274 48211914............ 30,022| 353,353 :

7

Ontario—The production of building brick in the several provinces has a,lready
been set forth in the tabulated statements. The Provinee of Ontario is credited in
1917 with over 52 per cent of the brick production of Canada. The total sales .as
reported by 186, firms were 127,095,874 brick, valued at $1,400,459 including 94,979,711
common brick, valued at $961,408 or an average of $10.12 per thousand and 32 116, 163
pressed brick, valued at $439,051, or an average of $13.67 per thousand

- The city of Toronto.and vicinity, mcludmg the counties of York, Peel, and Halton,
is the principal brick making section, and in 1917, produced over 63 per cent of the
Ontario production and about 33% per cent of the total Canadian production of brick.
. The county of Wentworth, comprising the city of Hamilton and viecinity, produced .
about 14 per cent of the Ontario production, the greater part of the plessed brlck
reported as such was made in the Toronto and Hamilton districts.,
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The production by prineipal counties in Ontario in 1916 and 1917 is shown in the
accompanying tables:—

Sales of Common and Pressed Brick in Ontario by Principal Counties, 1917,

. Common. . Pressed.
"Total Per
County. B R value. cent.
No. Value, {PerM No. - Value. [PerM|
3 & S S .
Caxleton ........ AN 3,964,000 40,130 | 10.12{,.. ...t |ouenn P PR 40,130] 2'87
J Y P 1,798,686 . 14,760 | 8.20]. ... .. . f....ool.e. e 14,750 1'05
Halton 'md Peol. .... 9,621,000 80,024 | 8.82] 24,082,030] 328,871f 13.82] 408,895 29°20
CNb. v vserre cavannns 3,678,894] 38,038 . RPN 38, 038 2:72
Lincolnt...oovuvuennnnns 1,500,000( 16,500 . 16, 500 118
Middlesex.....co . vuin 2,817,275] 28,0060 . 28,060, . 2'00
Peterboro . Lo 2,005,000 -24,092 . 94, 092, 1°72
Renfrew...... ........ 1,298,600 15,176 74|, 15,175 108
Thunder Bay District.. 2,770,100 27,450 011, 27,450 196
Victoria.,ivr vuvnreans 1,240,000f 13,280 . . .o 13,280 095
‘Wentworth, .........00 15,820,667 145,716 | 9.51 3, 607, 250, 49,592 18.75 195,807 18'95
York..oovievinvinennes 34, ()53 627 420.409 10.58 3,752,013 09,163 15,7 479,672  34-24
Total, 13 counties... .. 85,752,74() 863, 623 | 10.07| 82,042,103 437,626 18.66] 1,301,249 Qm
Total, other counties. . 9,226,962 97,785 | 10.60|. 74,970 1,4256( 19.0v, 99,210 708
Total, Ontario........ 94\, 979,711 961,408 1_0.12 32,116,168| 439,051} 183.67| 1, 460,459 10000

Sales of Common and Pressed Brick in Ontario by Principal Counéie's, 1916.

W2 N @ Tt

- Common. Pressed. .
Total Per
Gounty. " value, | cent.
No. Value, [PerM No. Value. |PerM
,' s | s 8 s %

CAlgoma, .o 12,650 | 9.55 4,000 GO | 1b.00 12,710 1-06
Carleton 36,973 8.1 v e 36,973 3 09
Halton and Peel 60,882 | 7.05| ©8,340,000{ 286,266 | 10.10[ 346,648] 2897
Kent...ovouovvnniinen 48,443 | 7.791.. . 48,443 406
Lincoln.....ooevvennnes \ , 20,173 ) 9,385}.. 20,173 1-69
Middlesex..... ......en 3,734,160 32,656 | 8.72 32, 556 27
Nipissing...... e 1,160,900 10,191 | 8.78 10,191 0*8
Peterboro.............. 1,465, 000 13,018 9.50, 13,918 11

_ Renfrew.:. ..... e 2,602,330 22,960 1 9.17 22,960, © 19
Sudbury .......oo.cenn 1,480,000{ 14,800 | 10.00 14,800 1-2
Thunder Bay.......... 1,476,650t . 12,274 | 8.31 12,274 103 |
Waterloo.............. 1,892,275 14,700 [ 7.77 . 14,700 1°23
‘Wentworth. 14,442,815/ 101,162 | 7.01 6,329,288 63,043 | 8.46] - 154 705] 12-93
York...ivoovvvnaeniis 39, 095 893 308,798 [ 7:90] 2,608,377 39,125 | 15.00 347 923 29:08

Total, 16 counties. .. 90,007,616] 709,980 | 7.89| 37,281,665 378,994 | 10.17| 1,088,974] 91°03
Total, other counties..| 13,846,404f 107,341 | 7.75}.. UUUTUUN SR PR 107,341 897
“Total, Out;nrio. ) 103,854.020{ 817,321 | 7.87 T 281 665) 878,994 | 10.17) 1, 196,315} 100°00
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CLAY PAVING BRICK.

/ Paving brick has been made in Canada, chiefly at West Toronto, Ontario, from

shale obtained from the ‘banks of the Humber river; and more recently during the
years 1914, 1915, and 1916 there has been a small production 1eported .‘flom Clay-
burn, B.C, ,

There was no production of paving brick reported for the year 1917 The annual .

. pr'oductlon for a number of years has varied from 8,000,000 to over 5,000,000 per

geason,
The 1mp01ts of paving brick during the past five years have considerably exceeded

the domestic production. During the calendar year 1917 the imports were 2,190,000 .

) valued at $37,814, or an average value of $7.27 per thousand, as against imports of
5,667, 000 valued at $70,268 in 1916.

Annual Production of Paving Brick.*

Year. M. Value. “:‘).“;:lﬁﬁe Year. M. Value. ‘{;Xf_lgﬁe
1897, ..l oL, 4,568 | § 45, 670 $ 1000 1907....... ... ... 3,618 | $ 72,354 1§ 20 00
PR O RO PR 1908, ... ... ... 8720 59,456 15 98
803 (1999, . .. .......| 3,760 67,408 17 93
9-94 |} 1910, ,............. 4,215 78,980 18 74
1003 {1911, ............. 5,220 79,444 .16 22
997 111912, ... ...l 4,680 85,980 [+ 18 78
1195 11913, eenlls, 4 208 75,669 | 17 98
12 50 || 1914, . ... .... . 2,707 49,627 18 38
12 00 }) 21915,  ..... o 1,228 - 20,694 16 85
45 000 1500 |[ 1916...... ........ 1,690 30,144 *18 96
1917, .00 Nil Nil Nil .

* Tigures previous to 1907 compiled from Ontario Bureau of Mines,

'Imports of Paving Brick. ‘ N

K . A}
Calendar Year. M., Value. “}"éﬁrﬁfe Calendar Year, M. Value. %g?rﬁe

1907, 0t | 5,438 | 8 62,670 | 1151 || 1913............... 13,035 | $176,497 | $ 13 54
100,013 |.......... 914... . ... ... 9,069 145,063 16 00
189,836 |..... .... 1015, ... ......... 5,865 . ‘6,759 13 09
124,994 1190 ) 19:6... ... . ....] 5,667 70,268 12 40
164,292 14 84 | 1917.......... ..., 2,190 37,814. 17 27
106,663 13 62 e . '

N

FIRECLAY AND FIRECLAY PRODUCTS.

(BY JosEpH KEELE.)‘

~ Tireclays as the name implies are those clays which can be subjected to high tem-
perabures without softening, or deformation. This property of resistance to heat is
“termed refractoriness. Other materials besides fireclays, such as silica, magnesia,

bauxite and chrome have the property of refractoriness, hence bI‘le made from all - -

‘these materials comes under the general head of refractories.

.1 References to occurrences of fireclays in Canada: “The Clay Resources of Southern

Sa,skabchewan" N. B. Davis,«Mines Branch. *“Refractory Materials in Canada” J. Keele, -

. Summary Report, Mines Branch, 1916——pp 111-117,
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Raw fireclays are classed according to their refractoriness as No. 1, 2 and 3. No.
1 fireclay is required to stand a temperature of cone 83 (3254 degrees T'.) without
softening and No. 8 fireclays are required to stand up at cone 26 (3,000 degrees F)
Clays which soften at temperatures between 2,600 and 3, 000 degrees I'. are called semi-
refractory. -

Fireclays occur at two pomts in Nova Scotia, at several locahtles in southern
Saskatchewan, and at Claybmn in British Columbia. Fireclays are also known to
occur on the Mattagami and Missinaibi rivers in northern Ontario, and on the Atha-
baska river below Fort McMurray in northern Alberta, but the deposits in both these
regions are beyond the reach-of transportation facilities at present.

Semi-refractory clays oceur in the coal measures at Westville, Nova Scotia, and
at Flower cove and Minto 1 in New Brunswmk, and at sevéral points in Southern Sas-
katchewan.

Tirebrick are manufactured at Sydney Mines, N.S. from fireclay brought from
Shubenacadie, N.S., and at Claybank, Sask., and at Clayburn and Xilgard, B.C.

The manufacture of firebrick has recently begun at St. Remi d’Ambherst, Que.,
by the Canadian China Clay Company who use the discoloured kaolin in their deposﬂ;
for this purpose.

Some refmctmy brick ave made at Westville, N.S,, from a slmle Wthh oceurs in
the coal measures in that vieinity. .

As there are no fireclays, or semi-refractory clays known to occur in Ontario or
Quebec, except those alluded:to above, it is necessary to import either the raw clay,
or the finished refractories, but most. of the refractory material is imported in the
finished state. A good deal of fireclay is imported, howetver, from the States of New
Jersey and Pennsylvama and made into speclal shapes for furnace work and for stove
linings, ete. :

No. 1 fireclay was quoted at $7 per ton and No. 2 fireclay at $6 per ton on boat or
cars at New Jersey points in 1917. \

The total value of the sales of fireclay, firebrick, and fireclay bricks in 1917 was
$526,511, as compared with a valuation of $284,562 in 1916. 'There was in addition
in 1917, a production of fireclay produects valued at $61,317 reported as being made
from imported clays. The production in 1917 included: fireclay, or refractory clay
go0ld as such 10,584 toms, valued at $49,455; firebrick 8,192,218 valued. at $199,171, or
an average of $24.81 per thousand, and other fireclay products valued at $77,885. The
production in 1916 included: fireclay, or refractory clay sold as such, 9,206 tons,

valued at $30,767; firebrick 5,688,511, valued at $147,757, or an avérage of $25. 97 per
thousand; and .other fireclay p1oducts valued at $56,088.

The imports of firebrick during the calendar year 1917, meludmg m'lo'nesﬁ;e brick,
and probably other refractory brick such as silica brick, were valued at $3,156,591.
The imports of magnesite brick during the last nine months of the year have been
separately stated having a value for that period included in the above table of
$470,801. ;

The nnports of firebrick during the calendar year 1916 were valued at'$l, 657,792,
of which $1,495,868 was from the United States, and $161,924 from Great Britain.

Fireclay was imported during the calendar year 1917, to the value of $283,746, as
‘comnparect with a value of $187,124 in 1916. /

Statlstlcs of the anmual production since 1907 of ﬁrebuek refractory clay, or, N

ﬁle(ﬂ’ly sold as such, and of fireclay products, and statistics of the nnports of fire-
brick and fireclay, are shown in the following tables:— . g

v ~ *



, T 98

Production of Fireclajr aﬂd Fireclay Products.

- T
L ' Other |7t4
Trirebrick. Fireclay. fiveclay e
: | products. | Total
Year, —_— - value.
No. sold. | Value. Per M., Tons. |. Value. | Perton. | Value.
1907 ..., ... ... 4,323,179  $113,322 $26.211, o v fein. calt oLl $18,000| $131,322 .
1908............. 2,415,871 70,429 29.16 1,084 $ 8,121 $4.09.  3L,752] - 110,302
S190%.. ...l 1,059,270 32,742 30.92 4,405 12,390 2.81 33,000 78,132
1910, ...... ... 1,375,400 21,352 21.34 1,425 5,863 . 411 15,000{ . , 50,215 -
191l ...l 2,367,937 44,122 . 18 63 7,632 . 24,128 3.200 . 20,880 89 130
1912..... . ceee. | 3,429,594 67,192 19.59 6,307 24,343 3.86 34,050 125,685
1913, ........... 3,607,276 86,164 23.50 3,346 14,018 4.19 42,566 142,738
1914, ...l 2,815,690 72,299 26.67 2171 12,875 5.93 22,394 107,068
1915....... R 2,895,640 68 700, 23.73 2,328 12,065 5.18) 20,928 110,693
19316.......00..0 6,688,511 147, 707 25,97 9,206 30,767 3.34 56,038 234,662
1917, ..0oevunen, 8,192,213 19‘) 171 24 .81 10 534 49 465 4.701 - 77,885 326,511 |

0

Imports of Fu'ebrmk and F1reelay

Galendar Calendar, Calendar

year. Tireclay. |Wirebrick.| year. | Fireclay. |Firebrick.| year. [Iireclay. |Firebrick. -
L1907 .00, en... ) 162,485 641,81141911 .. ... 125,199  ©14,41411916-. ... 87,967| . 813,071
1908.............. 86,879 380,905/1912...... 140, 500, 95“} 621)(1916. ..... 187,124( 1, 657 792 7
1909, ...l 86,161 435,9041913...... 143,899( 1,192, 857(1917...... 983,746] 3, 156,591
C1910... ... Ll 124,293 811, 927)|1914. ..., 90,233 690 133

SDWDRPIPE AND DRAIN TIL]]

The total value of the sales of sewerpipé in 1917 was $788,762, as compared with
- a value of $716,287 in 19168. About 50 per cent of the value of the production in 1917

is credited to Ontario.

The imports of drain pipe and sewerpipe during 1917 were valued at $42, 864 ag’
compared with a value of imports in 1916 of $40,233. .

The total sales of drain tile in Canada in 1917 as reported to this Branch were
valued at $434,708, as compared with sales valued at $859,387 in 1916, The greater
part of this production is in Ontario, the sales in this Province as reported by the .
producers to this office being 21,445,000 valued at $421,401, as against 20,205, 837
valued at $3438,677 in 1916. .

The imports of unglazed tile are apparently small, the value during the calendar
year 1917 being $2,289, as compared with $2,072 in 1916.

Statistics of the annual productlon of sewerpipe and of the imports of draln

tile and sewerpipe are shown in the following tables:— v
e L

Production of Sewerpipe. ' ¥

Calendar year. | Value. ||Calendar year.| Value. |Calendar year.] Value. |Calendaryear] Value.
. ) ‘ -

1888 ............. $ 266,320(1896 ........ $ 158,875]1904.......... $440,89401912 ........ $ 884,641 -

1889, ... L0l * 1897..... ... 164, 25011905.......... 382,00001913......... 1,085, 1906 .
1890............. -348,000/1898.... ..... 181, 717|1906. . ........ 350 0451914, ... . 1 104 499 ~
1891, ..00........1 227,80001899..... .... 161,546(1907 ........ 667 1001915, .. . ,.. 799,446
1892............. 367,66011900 ......... 231,525(1908.......... 514 36201916. -....... 716,287
1893............. 350, 000(1901.......... 248,115(1909.......... 645 72211917, ........ 788,762
1894, :.......... 250,325(|1902... ....... 301,965(1910......... 774 110 .
1895....... e 267,04601903.......... ©317,970M19011 ....... . 812,716

* No record.
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Imports of Drain Tile and Sewerpipe.

.

Calendar year. | Drain tile. | Sewerpipe. Calendar year. Drain tile. | Sewerpipe.
(@) (b - (a) (b)

2,011 130,698 § 1913.......... ........ 12,156 465,907

2,056 108,189 || 1914, .... ...l . 2,041 338,533

2,785 170,280 | 1915.........oiieenn, 346 41,801

4,485 175,599 1916, ... ..l 2,072 40,233

5,640 282,920 | 1017.. ... i 2,289 42,864,
4,018 507,024 S

(@) Drain tile, not gh/ed '
{b) Drain pipe, sewerpipe, and earthenware fittings therefor, ‘'chimney linings, or vents, chimney. tops
and inverted blocks, glazed or unglazed.

POTTERY AND EARTHENWARE.!
(BY JosrerH KEELE.)

Sanitary porcelain is made at St. Johns, Que., and electrical porcelain is made
at Hamilton and Petevboro, Ont. These are the only firms in Canada at present
making. white waves. The raw materials, including clays ground quartz and feldspar, .
are all imported. : .

Stoneware pottery such as crocks jars, churns, and Jaldnnems are made at
Medicine Hat, Alberta, from Saskfltchewan clay; at Hamilton, Ont., from imported
clays, and at St. John, N.B,, partly from Nova ‘Scotia clay. '

Flower pots are made at a few localities from the 1ed burnlng brick and tile clays

" of the vicinity.

Quite an appreemble amount of stoneware elay 18 1mported into Canada_ for
modelling puiposes either by sculptors or for use in schools giving instruction in the
manual arts. This clay is supphed in a finely ground state and shipped in paper -lined
barrels. The price quoted in 1917 was $15 per ton at poiut of shipment.

Stoneware clay for 01-d1na1-y factory use svas quoted-at $4 per ton, on boat or cars
in New Jersey in 1917.

_ The total value of the production of pottery and clay sanitary ware in 1917,
aceordmg to returns received, was $604,495, of which it is estimated that a value of
$481,617 is attributable to imported clays. The total value of the production in 1916
was $391, 173 of Wthh $330,104 was credited to imported clays.

Annual Production of Pottely

Calendar” | Calendar . Calendar - Calendar

year. Value. year, ' Value. year. . Value, || year Value.
1888......... S 27,760 |1896...... .| 8 163,427 [1904........ b 140,000 1912, ....... 8 438,055
1889....0 ... LR N 120,629 ([1905........ 120 000 [1913........ 53,533
1890......... 195,242 214,675 |[1906........ 150 000 j1914....... B 35,871
189L...... .. 255,844 185,000 1907........ 253,809 1915....... . 64,900
1892, . /..., 265,811 200,000 {1908.. ...., 200,641 |[1916........ 61,069
. 213,186 200,000 {1909........ 285,285 [1917........ 122,878

162,144 |I1002 _...... 200,000 |j1910.5 ...... 250,924 ' .

151,588 |11903........ 200,000 [1911........ . 102,493

* Not available.

A detalled record of the imports of earthenware and chinaware will be found in
‘the tables on paﬂ*es “15 and 16, : o

1 References to pottery clays in Canada?¥ . “Summary Report”, Mines Br., 1917, pp. 112-114.
“Clay Resources of Southern Sz\skatchewan N, B. Davxs, ‘Mines Branclh, 1918,
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KAOLIN.

The shipments of kaolin in 1917 were 538 tons, valued at $9, 594 a8 compaled

with 1,750 tons, valued at $17,500, in 1916.

The production was obtained from the deposits in the township of,. Amherst
Ottawa county, Quebee, operated by the Canadian China Clay :Company, of Montreal,
and since the beginning of operations has been as follows —

Annual Production of Kaolin,"

Year. Tons.

Value. Average. Year. ‘ Tons. Ya,lne.
1912......... 20 & 160 $800 (1915, . . - 1,300 |- $ 13,000
1913......... 500 5,000 10 00 |1 1916...... 1,750 17,5600
1914......... 1,000.] - 10,000 1000 |1917....... 533 9,594

Avé;'age

$ 10 00 -

10 00
1800 ¢

The plant for refining the clay is situated 2 miles from St. Remi d’Amherst, and

7 miles from Huberdeau, the terminus of the Montfort branch of the Oanadmn .

Northern Quebec Railway, 46 miles northwest of Montreal. ' _
The imports of china-clay, ground and unglound into Canada du11ng the twelve

- months ending December, 1917, were 11,596 tons, valued at $97,856, or $8.44 per ton,

“a8 against imports of 19,062 'tons, valued at $114,110, or $5.99 per ton, in 1916, .

Annual Imports of China-Clay.

Calendar Value Calendar Value
year, Tons. Value. per ton. 'year. Tons.- Value. per. ton

13,242 $102,209 $7 72| 1918.... . 21,164 $149,837. $7 06

10,781 87,984 816 | 1914. .....|. 20,437 160,881 7 38-

12,791 100,066 782 11915....... T . 21,940 124,658 5 68

18,216 142,125 7 80 1916..... . 19,062 114,110 5 99.

18 819 | 125,768 6 68 1917....... v 11,696 97,856 8 4.

1912..... ... . 18 332 127,402 6 95 o
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LIME,

The production of lime in 1917 .is reported as 6,567,170 bﬁshels, equivalent to
about 229,851 tons, valued at $1,558,487, or an average of 28.7 cents per bushel, or
$6.78 per ton, showing a considerable increase both in quantity and value over the
production in 1916, which was 5,493,250 bushels, equivalent to about 192,264 tons, and
valued at $1,091,463, or an average of 20 cents per bushel, or $5.75 per ton.

The average price per bushel of lime sold in 1917 varied from a minimum of 20
About 88 per cent of the -
total production in 1917 was- derived from Ontario, Quebec, and the Maritimé

cents in Nova Scotia to & maximum of 84 cents in Alberta.

Provinces.

The production of hydrated lime in 1917 was reportcd as 16 339 tons, the produc-
Jing firms being as follows, viz.:—

ot

The Standard White Lime Co., Ltd., Joliette, Que.
Lawrence Stone Co., Hull, Que
Standard ‘White Lime Co., Ltd., Guelph, Ont.

Christie, Henderson & Co, Ltd

Hespeler,

Lo Aurora . White Lime Co.,, Ltd., Aurora, Ont,
The Contractors Supply Co., Ltd 01zm°'ev111e, Ont
The Toronto Plaster Comp'my
The Moose Horn Lime Company, Moose Horn, Man,
The Pacific Lime Co,, Ltd, Blubber Bay, B.C.

On't.

Lime Production by Provinces, 1917. I»

: Sales.
' No.; 7
Province. . .ofﬁz;lcrgvo em }11(? ned \V’:Li%les ’ Average | Per cent
’ reportin poyed.|  Pald: | Byghels, | Value. per of total
g ' .1 bushel. value.
$ - 8 3
P. B Istand............... v 1 o1 - -84 820 287 0350 12-66
Nova Seotit. . oeeviee vvenn.. 1 7. 10,736] 985,286 197,057 0200 } et
New Brunswick............ 6 112 64 61D 532,251 171,248 0-322 10°99
Quebec ..., o,iiiiiiiiiinn 16 209 130 016{ 1,470,486 335,012 0228 21-50
Ontario............. . 33 318 250 0761 2,846,850 668,368 0235/ 42°89-
Manitoba......ccovvinnnn 4 60 42,413 39.3 982 92,932 0°23! 5°96
Alberta - .. e e eeas 3 19 16,682 104 540 35,516 0-340] 2-28
British Columbia. 3 44 40,145 232 925 58,067 0249 372
Total. .o .oviiinnn ov, 67 770 654,617 ) 6,667,170| 1,558,487 0-237 100°00




o

Lime Production by Provinces, 1916. ..
' ¥
; .
Sales.
£ nov M Wages ' ;
Province. of active en 4ges ' Average | Per cent -
ﬂmgﬁn employed.| paid. | pughels. | Value. per ., | of total
reporting. . .| bushel. | value.
’ 3 $ $ . - '
P.E Jeland.... ... ... 1 2 81 1,731 546]  0.315 005 -
Nova Scotia......coeeennen. 1 10 8,956 909,800 181,960 0.200 1667
New Brunswick .. ........ 5 82 45,972 , 424,118 104,636 0.247 9-59
Quebec .............. 21 270 101,121} 1,498,845 267,119 0.178 2447
Ontario......... ey 37 278 161,312| 2,031,396 367,115 0.181 33-64
Manitoba . /. ...... b 54 30,232] 355,301 83,764 0.236 767 -
Alberta..........coivnunnn. 3 18 7,919 78,019 20,033 0.257 -1-84 ...
British Columbia........... i 3 44 26,472, 194,042 66,301 10.342) 607
Total......... DT 76 768 381,365| 5,493,250| 1,091,463 (0,148 / 100°00
Lime Production by Provinces, 1915.
Sales. ,
No. . ' W . L '
Province. of active | Men. fages Average | Per cent )
: . . eﬁgigfn employed, p‘md.- Bushels, | Value. per | of total
P gl ' * | bushel. value,
$ . ] 8 .
Nova Scotia .« vovvvnrn.. .. 1 10 4,802| 915,086 183,017  0.2000 1802
New Brunswick............ 5 i 39,672| 369,117 93,797 0.2564 9:23 ..
Quebee...covveviiinnn.n, 20 209 ,100,449( 1,351,306 274,831 -0.203 27°06
Ontario ... ....... e 40 240 97,208 1,908,914 328,615| - 0.173 '32:34 -
Manitoba.. . ...oovvririnnn. ‘b 65 27,948  281;432 71,372 0.264 708
Al!J(-‘)rta. .................. 4 22 8,288 74,152 14,445 0.195| = 142 -
British Columbia... ....... 3 20 15,378 162,237 49,726 0.327 4:90
Total........... e 78 633 293,735] 5,047,244| 1,015,702 0.201)  100:00
. /



. Annual Production of Lime by Provinces,

v Nova Scotia. Prince Edward Tsland. New Brunswick. Quebec. . Ontario.
ear. : .
Bushels. | Value. |Average.| Bushels.| Value. [Average.| Bushels.| Value. [Average.|Bushels.| Value. jAvérage.| Bushels.| Value. [Average. -
8 S 8 8 3 $ 8 S .8 $
U O R PN 405,450 94,290 0.23| 923,563 201,816 - 0.2212,885,000{ 496,785 0.17
0.37] 15,000 4,900|. " 0.33] - 554,330 124,786 0.23|1,0533,856| 262,990 0.25|2,333,879| 393,474 0.17
0.32| 13,568 4,102 0.30| 155,748 34,262 0.22) 857,700; 201,357 0.23(2,087,731| 338,507 0.17
0.30] 20,230 5,474 0.27| 697,466 154,151 0.22{1,981,827| 315,038 0.25(2,619,653| 434,147 0.1
0.22 15,750 - 4,690 0.30| 470,050 105,593 0.22{1,227,555] 299,126 0.23(2,988,020{" 476,137 0.16
0.20 20,250 6,765 0.33| 013,728 132,897 0.22|1,428,392| 356,453 0.25|3, 360,265, 538,902 0.16
0.20] 24,971 8,191 0.33} 616,835] 133,742 0.22|1,727,614| 474,595 '0.27(3,376,193; 573,269 0.17 -
‘0.20 3,762 1,129 0.30] -392,985 98,841 0.25|1,616,416| 418,008 0.26:3,254,482{ 573,209 0.18
0.20 1,693 - 042 0.32| 391,739| 102,980 0.26(1,767,935| 389,064 0 223,393,078 556,850 0.16
[ A Y P '369,117|  .93,797 0.25{1,351,306| 274,831 0.20(1,903,914] 328,515 0.17
eee o , € 0.20] 1,734 546 0.31| 424,113 104,635 0.251 498,845 267,119 0.18(2,031,396| 367,115 “ 0.1
1917...veneee 985, 286 '19{ 057 0.20 820 287 0.385| 532,251 171,248 0.32{1,470,486' 335,012 0.2312,846,550! 668, 368 0.23
Manitoba. Saskatchewan. Alberta. British Columbia. " Canada.
620,201 119, 792 *0.19 240,000] 56,200 0.23| 106,192 26,694 0.2%(5,230,406/1,009,177 2.1
431,548 84,793 0.20] 173,040] 41,225 0.24 109,963 49, 847 0.3114,755,316 974,595 3.2
138, 786| 24,192 0.17 135,000 34,500 0.26f 176,435 44,027 0.25(3,601,468| 712,947, 0.2
423,954 69,670 0.16]. 281,125 67,350 0.241 231,269 75,076 0.32/3,592,924(1, 132,756 0.2
606,679 100,808 0.17 308,214| 69,268 .  0.23| 196,878 72,657 0.37|5,848,146|1,137,079 0.1
706,888| 140,629 0.20 434,038 100,407 0.23| 851,014| 117,756 0°34{7,533, 5251, 517,599 0.2
818,237 168,257 0.21 704,033 166,520 0.24| 517,329(. 181,905 0.35|8, 4"5 839(1, 844,849 0.2
576,938| 107,281 0.19 465,250 115,355 0.25{ 862,571 11&,365 0.32 ’.', 558,484(1,609, 398 0.2
526,167 92,898 0.18 280,252 58,321 0.211 151,6R9] 56,767 0.37 7,028 582(1,360,628 ~ 0.1
281,4321 71,372 0.25 " 74,152 14,445 0.20{ 152,237] 49,725 0.33(5,047, 2441, 015, 702| 0.2
355,301 83,754 0.24 78,019 20,033 0.26] 194,042| 66,301 0.34 0,493 250{1, 091,463 02
393,982) 92,932 (U7 S DR 104,540 35,516 0.34| 282,955 58,0067 0.25|6,567,170|1,558, 487 0.2

8¢
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Baports and Imports—The value of the lime exported duringy the calendar yeér' -

\

/
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1917 was $74,5628, as compared with exports in 1916 valued at $66,406. - The imports
cf lime during the.calendar year 1917 were 242,998 hundredweight, or 12,149 tons,
valued at $78,251, or an avérage of $6.44 per ton. The imports in 1916 were equi-
valent to 21,178 tons; valued at $96,382, or-an average of $4.55 per ton. ’

Expofts of Lime.

[

oy

. /
Calendar ; Calendar < Calendar . Calendar -
Year, Value. Voar. Value. Year. Value. Vear. Valug.
1906., ....... 57,072 1909... .. ..l 48,821 1912......... 35,007 1915......... 15,617
1907 .... ...... 55,903 1910 ..,.....| 44,762 1918.. ...... 29,234 1916, ....... 66,406
1908. . 43,316 1911,...0 ...| 39,636 1914.. ...... 16,927 1917......... 74,523 -
- ~ ' ”
JImports of Iime, '
. 7
) Year Barrels Value. Average Vear. Barrels Value Average”
i ' ue Value. T . : S Value,
5 8 B
1907............. 126,285 99,179 0.79 1918, .. 386,693 | 238,271 0.62
1908........ ..... 143,270 09,196 0.69 1914 ... eeel e 340,828 | 211,123 0.62
1909, ...l 168,357 | 118,239 0.70 1916..... o.oie 189,774 98,040 0.52
1910......... .... 212,502 | 138,847, 0.65 916, ...oevnunn. .. 211,780 96,332" *0.46
911...... ..., 228,638 | 161,985 0.71 19170 .ooeiniln 121,500 78,251 064"
912..... .. .... 329,925 | 207,481 0.63 . .

$...
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SAND-LIME BRICK.
(By Josern KrpLe.)

The raw materials used in the manufacture of sand-lime brick’ are ordinary clean
bank sand and hydrate lime, the proportion of the latter being about 6 per cent of
the total weight of the mixture. The materials are thorouo'hly mixed by machinery
and pressed into shape and submitted to steam under pressure in closed cylinders for
about eight hours, The vesulting bricks are light in colour and fairly hard and dense.
They are muck used for lining bisement walls and the interior of factories. . Their
Jdight colour and. smoothness makes further finish on the walls unnecessary.

Sand-lime brick plants are generally located near cities so that the finished product
can be conveyed by teams from the factory to the various jobs on which they are used
as the less handling they receive before being laid the better the appemnnce in the -
wall.

~The first record of the production of sand-lime brick in Canada was obtained
for the year 1907 when there was a ploductmn by ten ﬁlms amountmg to 16,492,971
brick, valued at $167,795. R

In 1917 the sales were reported at 18 001,090 valued at $201,355, or an average.
of $11.19 per thousand, as compared with sales m 1916 of 16,540, 74:7 brick, valued at
$126,285.

. Annual Production of Sand-lee Brick, L

No. of .
Calendar Year. . ?:;?:nfg Numnber sold. | +. Value. Per M.
sales,
‘ . S 3
B L 10 16,492,971 | 167,796 1017 -
1908 oiiiiviiii i e i 9 17,288,260 152, 856 . 8.84 -
1909 i e e 9 . 27,052,864 - 201,650 7.45
1910, ...l L e e e e el 13 44,593,541 371,857 . 8.34
191L........ N e e . 16 61,535, 243 2,427 8 58
LI 3 20 . 96;448,402 | 1, 020 386 10.58
B 1) . S N i, 22 92, BRG, 676 906, 665 9.79
1014.... . ... N e 21 ” 70,650,030 609, 515 8.63
TOIB o et i e , 18 17,960, 802 141,742 7.89
1916..... ..... W reh eeseerennan ar vesnese T .16 16. 540,747 126,236 7.63
12 N 13 18,001;990 | 201,355 11.19 -




o " "SAND AND GRAVEL,

-The total sales of sand and gravel, produced in Canada during 1917, amounted
to 9,182,417 tons valued at ‘$2,826,249, as agamst 8,156,207 tons valued at $1,888, 320i
~in 1916 an increase of $487,929, or 26 per cent in total value. ,
' "The 1917 produection 1ncluded building sand ‘and sand for ‘concrete and road- '
building, 1,505,907 tons valued at $614,272; gravel, “including sand and gravel and
erushed gravel, 2,214,369 tons valued at’ $904,584; railway ballapt 5,312,218 tons valued
at $718 801; moulding sand, 46,790 tons valued at $46,018, and other sands, core sands

engme sands, ete., 108,183 tons' valued at $42,574. '
' ‘Previous to 1912 no attempt had been made by this department to obtain statlstlcs .
of the prodilction of building sand or of grayel in Canada. In 1912, however,. a
'begmnmg was made, the returns received showing a productlon valued at $1,512, 099. '
The increasing production during the next two or three years is no doubt due in con-
' s1der'1b1e part to the greater efficiency lin the collectlon of the record. :

\ R . P



Production of Sand and Gravel, 1917.

- Ballast.

. Sand. Sand and Gravel. All Other, Total.
Province. —_— _ - = . —_——
Short Tons. |« Value. Short Tons. Value. . |Short Tons. Value. Short Tons. Value. Short Tons. Value,
Vo $ $ $ $ 3
Nova Scotia, oo vevrivriaennen s 1,163 72,072 14,301 145,637 49,731 6,090 4,425 225,457 129,620
New Brunswick . . 6 11,880 3,636 506,491 43,420 |, o £18,401 47,062
Quebec.. ..ovviiiiiii ciiiens, 185,935 49,514 15,107 646,313 G3,640 300 600 998, 600 265,282
Ontario.........c....... O . 381,968 - 962,604 365,940 2,074,558 342,868 130,092 79,276 4,283,076 | 1,170,052
Manitoba....... .... e e 27,378 457,834 225,346 119,273 35,2564 2,200 1,103 633,802 289,081
Saskatchewan. .. .... ....... .. 15,489 14,410 7,913 907,873 88,873 |...vv i 943,970 112,275
Alberta.... ... ...i ceiiiiiiarereeaeese fiiiaeaan s 9,159 3,264 698,608 . 66,094 1,978 1,858 709,745 71,216
British Columbia. 2,333 636,896 209,077 213,465 28,921 9,353 1,330 864, 366 241,661
Total.......0 coovvs oo 1,505,907 614,272 |(a)2,214,3GY 904,584 | 5,312,218 718,801 | (b) 149,923 88,592 9,_132', 417 2,326,249
(a) Includes 246,065 tons of gravel, valued at $149,988. (b) Includes 46,790 tons of moulding sand, valued at $46,918.
-Production of Sand and Gravel, 1916.
7 Sand. Sard and Gravel. Ballast. All Other.- Total.
Province. — - - = —
Short Tons.| *~ Value. |Short Tons.| Value, Short Tons.| Value. |Short Tons.| Value. Short Tons.| Value.
: 3 $ s . : % 8
Nova Seotia. .oooivervanns vuns 19,620 67,563 45,262 66,000 13,800 9,289 5,949 175,571 84,631
New Brunswick. 20 55,350 21,075 747,459 99,768 125 125 803,014 120,983 .
Quebee . ...ooovinn.. 137,905 26,335 9,336 539,365 65,597 131 46 934,746 212,884 .
Ontario. .... . .. 293,375 830,329 271,891 | 1,808,109 189,176 142,203 64,505 | 3,711,231 818,947
Maniteba. ... ... o Ll . 20,650 456,093 151,635 659,567 70,181 2,200 986 | 1,157,605 243,542
Saskatchewan.................... 3,437 161,514 40,476 161,974 15,793 746 373 328,116 60.079
Alberta.. ......coiiiiiiiiiiann, 230 45,723 16,708 420,034 49,620 1,168 584 467,500 67,142
British Columbia........... s e 574 415,993 211,147 | 157,178 17,254 2,440 1,222 578,424 ;230,197
YoMotal. cauiiae e 1,379,319 475,811 |{a)2,058,900 767, 5‘;0 4,559, 636 521,189 [(b) 158,302 73,790 8,156,207 1,838,320

(@) Includes 533,125 tons gravel, valued at $162,250.

(b) Includes 19,251 tons moulding sand, valued at $16,726.

3
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Annual Produetio_n of Sand and Gra{rel, 1912-1915.

¢

.83

Province. ' 1912, 1913, 1914, 1915,

P B Tsland. ...vuniiinn... ) § § $ $

- Nova Scotia., ........ . ... .: PPN . 13,649 - 101,201 100,016 - . 71,821
New Brunswick........... . I . ) 19,014
© Quebec. .. . . 243,126 | 638,778 370,713 260,983

* Ontario. . . .. . 363,668 638,771 833,635 727,426

-, Manitoba..... 101,653 | 197,719 314,081 203, 666

© ¢ .Saskatchewan. 255,463 236,377 | - 222,019, 38,206

Alberta.,.. ...... .. ... .. 148,704 265,165 278,116 | . 47,197

_ British Columbia..... ....... e ..l 885,946 . 180,863 391,731 256,454

. .. o — i o
Total.f............ PR D vee Y eve.. | 1,512,099 .| 2,268,874 | 2.505,310 1,624,767

-Anntual Exports of Sand and Gravel.

AN

P

' ‘Q;‘m’l.enda_r AYea,,t'.\ ‘Short Tons.| Value. %gffl?fri ,Cg}end’ur-Year.l | Short Tons.| Value. ‘ﬁgfr‘f’(ﬁi i
- $ $ : . L 2 ; %
298,954 | 161,387 0-54 |J1913............... . 644,633 440, 956 0-68°
481,584 256,166 0:-63 |1914..... Cevegenee " 952,370 802,358| - - 0-84
624,824 | 407,974] - 0.6 (11916............ . .| - 808,022 | 380,549 0-47 .
573,494 | 408,110 0-71. 1916..... ......... 1,114,913 | 388,309 0-35
660,090 | 459,952 - 0-70 |1917. ... ........ 1,075,874 29_0,‘954 0.27¢
1. - : _
 Annual Imports of Sand and Gravel.
. N e
- Tons Value. Average Calendar Yeaf - Tons, "Value Ayerage
A *| Value, || U i : | Value. -
: ST
. s | s s |3
266,912 223,9‘68 084 439,673 440,343  1.00
133,666 136,348 101 273,812 224,769 0-82
151,323 153,778 1.02 © 199,697 [.120,756[ . 0-60
195,796 196,766 . 1-00 233,777 183,894 . 0:79
241,376 | 246,613 1-02- 328,520 | 312,403 0-95
532,721 445,781 0.84 . . |
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SLATE.

There is & small annual production of slate in Canada, obtained from the New
Rockland quarries, Melbourne’ townslup, Richmond eounty, operated by Messrs. Frazer

‘and Davies.

The production in 1917 was 1,422 squares valued at $7,789, as compared with the
production in.1916 of 1,262 squares valued at $6,223.

Annual Production of Slate.

Calendar Year. Quantity.{ Valne. Calendar Year.. Qnuantity.| Value,

8 $

19,200

22,040

93,947

21,568

100, 200 .......... 24,446

65, 00 4,335 20,056

69, 0 2,950 13,496
,90:825 4,000 X

75,550 3,959 18,492

58,900 » 1,833 8,248

53,370 1,804 8,939

42,800 1,432 6,444

40,791 1,075 4,837

33,400 397 2,039

12,100 1,262 6,223

9,980 1,422 7,789

* From 1903, in squares ;

previously, in tons.

No exports of slate have been reportéd since 1886 with the exception of the years

1908 and 1909.

The imports of slate during the past twelve years have ranged in value from.

$90,000 to over $200,000 per annum,
The total value of the imports during the calendar year 1917 was $106,893, and

included:
dt $40,603;

Imports of Slate during the Years 1913, 1914, 1915, 1916, and 1917,

roofing slate, 3,909 squares valued at $20,785;
slate pencils, $8,717, and other slates and'manufactures of, $36,788.

school writing slate, valued

108,676

i

Slate and manufactures of 1913, 1914. 1915 1916. 1917.
- ' i o
8 3 $ S . 3
HRoofing slate......cooooeien ol e 97,730 91,977 34,525 21,335 20,785
School writing slate......ooooeeie o e 51, 053 54,723 38,874 35,887 40,603 °
Slate pencils .........veenrens OOTROIOIROIR 0,166 6,514 4,954 | 11,309 8717
Slate of all kinds and manufactures of ,........... 76,625 59,444 30,320 28,246 36,788
Mantles ... oot e e eraeeas .. o3¢ 1s 0 O DR P
N 235,474 | 213,256 108,676 96,776 1\06,893
Imports of Slate.
. ’ . : \ . N
Calendar Calendar Calendar - Calendar
Year, Value. Year, © |- Value. Year. Value. Year. Value
s $ $ $
1907... «.oaes 134,063 || 1910.... .... 142,285 || 1913......... 235,474 1|.191€, 96,776
1908....... ... 120,282 {| 1911........ 169,685 || 1914, ........ 213,256 || 1917. 106,893
........ 135,221 || 1912.........1 ~ 200,643 || 1916......... )



L . . STONE: . -

"Statistics. of stone production .given herewith include the sales of all classes of .

.storie used: for building, monumental, and ornamentsal purposes, stone for paving

purposes, curbstone and flagstone, rubble, riprap, and crushed stone, limestone for .
furnace flux, sugar factories, ete.,. but stone used for burning lime or manufacturmg

cement is not included. -

The kinds of stone quarried have been classed as g'ramte (including trap rock ‘

) syemte, and other igneous rocks), limestone, sandstone, and marble.

.

The records are practically confined to quarry operations, and to the productlon

‘of sawn or polished stone when these operations are.carried on by quarry operators.
In addﬁ:lon to this production of stone by regular operators, there.is no doubt a large
stone production by individuals, such as farmers, and others, for -house or‘barn

" foundations, concrete work, etc., of which it would be impracticable to obtain any -

B s'tt1sfactory record. . Much stone is also used in railway construction- work and ' in
: " road building, ‘of which the record is probably very incomplete.

{alling oﬁ of $496,265, or about 18 per cent. p
. The number of active firms reported in 1917 was 165 the total number of men
“employed 8,002, and total wages paid $1,610,598. ‘
Of the total value of the production in 1917, limestone contrlbuted $2 283 659 or

The total value of the production of stone during 1917, adcordmg to returns .
- received, was $8,240,147, ag compared with a value of $3, 736 412 in- 1916 showmg a

70.5 per cent; granite $6389,412, or 19.7 per cent; sandstone $261, 256 or 8.9'per cent,

and marble $55 820, or 1-7 per cent

Production of Stone by Provmces, 1917

. . ) . Labour.
' Province. Granite. :‘gggg. Marble. sstag:i. Total. N % “|No.men| ' S
PN " . . , . . em- Wages. .
’ ‘ .| ployed. '
N . . — A —
- $ $ s | s | s v $ .
. ‘Nova Scotia. .. .. .| 111,529  483,987)........| 24,005 569,521 17-6 b32| 300,204
New Brunswick. . . 61,170 22,875]. . 111,150 3:4/ 1589| 43,232
CQuebee. ....oionnnn .|+ 281,242 625,711 991,593 30-6|  1,172( - 499,515
Ontario, ..:. .| 119,301 808,638|... 992, 455| ' 30-6 721| 470,674
Manitoba . ; oo feeen oa.o| 801,968).. 301,968| 9.3 267 148,504
Alberta. ..oooevvnaneiraiidiiinsaes 672, 6,810( 7,482 0-3 6l . 2,100
British Columbia.......... 66, 1 89, 808 110 000 265 978/ 8.2 185 146 368
Total coovrvvnnennnns 62’-9,412 2,283,659| b5,820| 261,256| 3, 240,147 3,002( 1,610,598 °
. Por cenbe.. .ovvrreeiiee. o 19-7 70-5 17,  8.1]. 100-0]

/1A special investigation has been undertaken by the Mmes Branch on the bmldmg and
ornamental ‘stones of Canada, by -Prof. W. A. Parks, of ’l‘oronto Universlty, and five
reports of this series have been completed as follows :— .

No. 100.—*“The Building Stones of Canada, Vol. 1 : Building and Ornamental Stones
of Ontario”. ’

No. 203.—"*Building Stones of Ca.na.da. Vol. II: Building and Ornamental Stones

. I ~of the Maritime Provinces”,

- No. 279.—“Building Stones of Canada. Vol. IIT : Building and Ornam’envtalAStones

- . of the Province of Quebec”,

No, 388.——“Building Stones of Canada, Vol. IV. , Building and Ornamental Stones'

of the:Provinces of Manitoba, Saskatchewan, and Alberta.
N No. 452—Building Stones of Canada. Vol. V : Building and Ornamental Stones
. of the Provmce of British Columbla (1917) : -
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Production of Stone by Provinces, 1916,

Labour.
s o Time: . Sand- v —
Province. Granite, stone. Marble. stone, Cotal. % N(;:Eon Wages.

ployed. .

$ $ $ $ $ $
Nova Scotia..... 164,870 263, 803]. . 30,625] 459,298] 12.3 080 319,983
New Brunswick. 59, 326 6,900]... 46,032 112,257 3.0 135 52,046
Quebec.........ouuee 492,297 799,354 30,004} 1,370,466 36.7| 1,729] 790,512
Ontario....,. ..o onns 135,826 688,114 33,083 857,023 22.9 864 439,981
- 372,80 i 372,894] 100 288! 198,807
2571 cieiiii e 267 v Jevennns fovee onn
92,769 6,500, 564,218] 15-1 424 313,991
Total ....covevuvnnnn 1,247,267| 2,224,001] 118,810| 146,244 3,736,412 4,020] 2,115,320

Per cent............. . 334 59-5| . 8.2 3.9 100-0
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v . Production of Stone by Kinds and by Provinces Showing Purposes Used, 1917, .

| ) Ornamental| Paving Rubble. Crushed.” . K Furnace Flux. Tot;ﬂ A

By kinds. . Building. and and : —— ——| Valve.

' monumental | curbstone. Short Tons. | 'Vé,h_xe. Short Tons. Value. |Short Tons. Value. ..

. S s - s | ) $ $ CI

Graznite ... ...... e 194,402 129,069 ) 44,958 . 43,229 32,588 | 320,958 239,095" ......................... 639,412

" Limeston 487,820 3,099 5,501 30,769 T29,117 1 084 851 985,256 -814,334 772,866 || 2,283,655

Marble..... < 85,000 F L e e il e e 120 660 ,320 -

Sandstone 162,795 |............ 7,475 42,491 . 45,076 [ 28,443 55,910 [..oon ol e iiins 261,256 -

- By Provifices. B ' - - ) A )

Nova, SCOtia . ove wolreenennnn. . 59,869 21,172 150 24,655 21,04 30,298 46250 | . 417,725 |- 420,666 | - 569,521
New Brunswick 5,270 46,802 ‘800 23,696 25,855 11,668 . 23,348 9,950 9,075 | . 111,150 .

340,935 58,399 20,849 4,273 3,763 460,236 ‘ 5"11 087" . 660 560 991,592

76,696 4,595 25,435 25,025 23,958 855,517 | 599,854 303 877 261,917.. 992,455

290,172 I e e 3,100 - 2568 | &~ 12 516 | 9, 228 | T 301,968
L4800 Lol ] e, 1,650 2,010 960 -4 I P " 7,482 .

112,275 1,200 |-... 34,090 ) 27,213 63,247 44,482 89,982 SO 808 | 265,978
' 890,017 132,168 | * 57,234 ’._ 116,489 - 106,781 | - 1,434,372 1,280,921 " 814,494 773,026 3,240,147 .

- 275 4-1 R A . 20 20 (R 395 oo Lol © 239 100°00

* Of which 3,9;532- are paving blocks. g ’ . -
. .
' \
© ‘\ ;T
N . N 1; — N

(=]
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Production of Stone by Kinds and by Provinces Showing Purposes Used, 1916.

Rubble. Crushed. Furnace Flux.
. . Ornamental| Paving :
By kinds. Building. and © an —_— —— Total Value.
monumental|{ curbstone. ’ . . ’
’ Short Tonms.| Value. |Short Tons.| Value. |Short Tons.| Value.

__ $ 8 3 ] - : $ '8 S
Granite.........cooveenrinnnnin. 507,139 75,577 67,476 396,203] -~ 299,910 424,873| - 297,165 ....... P PP, 1,247,267
Limestone 629, 650 3,158 1,673 104, 049 60,161 1,887,235 1,049,219 824,110 480,230 2,224,091

Thle oo i e e [ 108,4001. .. ..ot 27,464/ 15,410( ..ot 118,810
Sandstone 36,853 951 8,190 P 74, 677 53,529 29,772 46,7210, i 146,244
By Provinces.
Nova Scotia........ SUUTRRPR 107,202 . 76,652 - 62,342 13,970 22,5100  465,831).  260,143] 459,298
New Brunswick ... ............ - 6,970 58,428 41,412 2,300 6,900]. ... . e 112,257
"Quebee............. e o .- 445,091 48, 020! - 32,393 800, 407 724,026(..... ... |............ 1,370,465
Ontario. ........ eev verneenn.. 70,734 60, 754, 29,480 - 977,113 602,197 188,820 127,318 857,023
Manitoba. .. ... .ot e 358,112 5,732 4,876 14,020 - 9,906]. ... viir e e 372,894
ADEIta. cvr veier e e i ceee e 643 257 ..., .. R 257
British Columbia.... ........... 185,533 325,343 . 243,097 60,891 42,719 169,459 92,769 564, 218
Total.......... et et © 1,173,642 183,086 77,339 574,929 413,600 1,869,244 1,408,515 824,110 480,230f 3,736,412
Percent......... .....o..o.s 314 4'9 2°00 |eeeoiiai L) 11 | /A A P 129

88
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L’:cpoi'ts and Imporis.—-'.[‘he exports of stone from Canada in 1917 were valued> o
at $126,882, as against a value of.$143,988 in 1916. The principal item in the export -
of stone dunng the past few years hag been bulldmg stone, unwrought, of which the
-exports in 1917 werée 139,153 tons valued at $1922,480. There was ‘also an export of -
ornamental granite, marble, ete., unwrought of 280 tons valued at $359; crushed stone -’

. 2, 308 tons, valued at $2,277, and dressed stone of all kinds valued at $1,816. -
] The exports of the several classes of stone durmg the past th1ee yeals as shown
by the Customs record was as follows —

Exports of Stone during' the Calendar Years 1915, 1913, and 1917

.

¢ .
! 1915 1916: 1917,
: ' " Short “ | Shors . Shorp- L
- Al Tons. Value. ’l‘ons Value. | " oo /Yal}xe.
: . . . . .
1 3 L » &, . $ N
L Orushed ..o AT a2,716] 94,458 26,754 o761 2,308 2,07
. Ornamental, granite, marble, ete.. un-| | /
) wroughb ........................... 29,976 12,764| - 15,967 7, 989 330]. - 359
Building; freesl;one, limestone, cte., un- . [ . D .
wrought....... ... . 35,804 . 28,910] 128,453 103 "96 139,163|, 122,430
Stone of all kmds, dressed..... ...c..ilovees , 6,650].......... 459200, ... 1,316
[ R 12,7070 143,988(.......... 126,882,

. Exports of 'Stonq and Marble, ‘er_ou.ght and Unwrougﬁht. o

. ) . . . o ) N S
2 Calendar Year, “Wrought. |{Unwrought. Calendar Year. Wrought.  |Unwrought. -
- 15,194 - 36,820 . 7,381 86,459
_33,508 /| . 24,087 2,122 - 69, 958
15,852 |- 22,219 6,650 66,127
1,436 © 26,899 - 4,692 | 139,306
A0 2,621 30,621 -, 1,816 ]25,06(5 )

. The imports of stone are classified ‘as:

:

1

building stoue of all kinds, except marbld;-
refuse; manufactures of granite and other stone; and marble and its manufactures.
The total value of the lmpolts during the calendar year 1917 was - $764 658, as

\ eompaled \v1th a value of $087 304 1 in 1916.

,
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Details of imports are shown in the following tables:—

Total Imports of Stome during the Calendar Years 1916 and 1917,

1916, 1917,
Imports. ' - - —
Short Tons.| Value.  |[Short Tons.] Value.

N 3 - . §

{Building stone, rough ..... RN S 68,939 |..... . 113,008
*Building stone, dressed.........o oo e DU 43,410 |...... Veens 63,124
CORefUSe SEONE. a .t f i i Ce e e 169,877 . 497,709 256,182
Granite, sawn only...... P 5,049 3,189
Granite, manufactures of... . 01,939 80,209
Manufactures of stone, Mo oo vviiviiiiin i, Coees el 86,241 49,157 -
Marble and manufactures of— ' " . !
Marble, sawn or sand rubbed, not polished.........0 ..ot I 92,414 | .00 121,644
Marble, rougl, not hammered or chisellech ... fovoiiiion 35,7492 e e . 24,533
Marble, manufactures of, mo.p..ios ciien F T P 43,643 RN 53,500

. I FOUTROI || 587,804 |...nll. 764,658

N

! Flagstone, granite, rough sandstone, and all building stone not hammered, sawn, or chiselled.
2 Mlagstone and all other building stone, sawn, or dressed, or partially dressed.,
3 Stone refuse not sawn, hammered, or,chiselled, not fit for flagstone, building stone, 6r paving.

\

. P Anhual Imports of Stone.

‘ Manufac-
. . tures

> o 3
Building Stonoe. of granito,

Calendar Year. ) | ete., Marble, | Refuse | Total

v stone. value.
" paving g
‘ Rough. | Dressed. Llooks.
v . . . 3

73, 140 85,683 161,250] 254,807 79,371 654,341
" 64,607 72,576) "19G,T17] 246,448 34,746] 614,093
102,470| 178,087 221,007 . 182,147| - 54,428]' 738,229
125,681  186,064]  266,313] 267,215|.......... T 845,123 -
§5,084] 307,784] 272,512 384,252 91,214/ 1,140,846
117,037 451,635 809,386 475,026] 113,169| 1,467,143
105,576|  464,540| 302,898 577,028 191,307 1,640,849
©72,147|° 262,563  240,015| 465,563 222,581| 1,252,869
54,249 57,761 180,188| 152,454 94,521 536,178
68,934 43,410 133,229 171,840| 169,877} 587,304
113,008, 63,126| 132,645 199,607| 256,182] 764,658
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. The productlon of granite including traplock, syemte, ete., durmg 191’7 accordmg
to 1eturns received from 47 active firms, was valued at ‘B639 412, as compared w1th a

productlon in 1916 valued at $1,247, 267

no
GRA\T_[’l L.

| i
b

\

1 . -

- Value of Granlte Productlon by Provmces, 1917

‘

Monu- Rubble z.L'nd )
. Build- mental | Curb | = riprap. Crushed.» " Potal
Province. ing. or or Sha . - vu?ui
°" | orna- |paving. ort ort " o
. mental. bons. | VAIUe- | “pong, ’Va’]u‘(,. '
A N P T T
P 8 t;g' B 3 N o N $ ‘e $ ,
‘Nova Scotia.......... e, 52,636| 21,172 150 7,083 4,742{, 21,467| 82,929 111,529,
-, New Brunswick.. .. 13,900 46,802| .. 800 300 120f 7,008  9,548(. 61,170
Quebec...... 134,305] 58,095 23,278 856 513| 44,874 64,5651 281,242
‘Ontario. , .- 2,361 1,800 20,030]...... I O 187,302 46,5851 119,301
British Columbia 2,215 1,200]....)...| 34,090 27,213] 40,247 30 4821 - 66,170 -
o Motal. sy e 194,402 129,069 44,258| - 43,220| - 32,588| 320,958) 239,005/ - 639,412 °
Value of Granite Production by Provinces, 19186. L
§ © .| Monu- Rubble and S e v )
. ’ “o1q. |mental, | “Curb riprap. Ol ushed. M
Provi Build- |7 7 Total
N , ovince, g, | O or ’ShT Shom - alue
. > orna- .|paving. | -Shor . Shor e
L 0 [\ mental, [* ‘tons, Valug. tons. Vallue.
Nova Scotia. ...... 97,750 78561 5,516 62 360]. 49,470 7,750] 11,850 164,870
New Brunswick. . .....oiovvri|ernener (55,695 1,280 450 2,500(........|.... ... 59,325
CQuebec..,...oeiiiunans PP 230,356] 16,5637 41,226 8,050 4,825| 138,305 130,358 422,297
Ontario ... .vveviveiennnnenrena]eernnnn, 3,660 19,50 T 10 . 18] 217,927| 112,743 135,826
British -Columbi@_ 157, 033 100(........| 325,843] 243,097 . 60,801 . 42,719} - :164,9519
Total..’...' ............... 507,139 75,577 ' 67,476| 896,203| 299,910\ 434,873| 297,165/ 1,247,267
? ~ N ¢ J . ' .
‘) Tinished stone was produced at St. Gemge to the value of $113, 745 '
v )
" g '_A'nnual' Production of Granite._ ‘
Gnleﬁ&]‘af'Yeat. ) Valﬁe.' Calendar Year, | Value, || Calendar Year. |. Value, Ca,lenda.tt Year.| Value.
v - = - R
" ‘ 8 s $ $
| 63,309 109 936(1902..... ... .... 210, 000(j1910 - 739,516
142,506 84,838(1903............ 200, 000[1911 1,119,865
.| 147,305 | 106,70911904........ ‘... 160,000/1912. , 1,378,119
479,624 61,934/(1905. . .. ..| 226,305/1913 .| 1,653,791
65,985 81,07341906 .. ..| 278,41911914, 2,176,602 .
70,056 90,54211907. . .| 194,712{1915, 1,525,553
89,326 80, 000;1908 .| 282,320(1916........... 1,247,267
94,393 155, 00051909 .| 454,82411917........... - 639,412

~

]

s
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. LIMESTONE.

The statistics given herewith do not inelude the value of the stone burned into lime

by the quarry operators, nor that of the stone used in the manufacture of cement, a

record of lime and cement production being sepﬂrately given. With these exceptions

the total value of limestone produced in C‘Ilmd‘l in 1917 was $2,288,659, as compared
with a value of $2,294, 091 in 1916. .

leestone Production by Provinces, 1917,

Ruhl;le and
s Curb- " Crushed, Furnace flux.
. . Bn;i‘d&ng StOl(lit‘. riprap. . ! Total
Frovines g"taa;.-l.-‘ P::"i"g ;ort N Short _ Short N alue,
MEntdL | Stone. Sons, Value. ltungxl. Vu:hle. .t 013 :; Value,

. s s |- 8 $ , $ $
No;'n NIe1 27 DAY IR TN [ 8,761 13,321/ 417,725 420,666 433,987
New Brunswick.|..... ...ofeeeeeni]een DU 4,600 13,800 2,250 9,075 22,875
Quebec. ........ 151,434 961 3,417 3,250  405,560] 470,531 500 400| 625,711
Ontario........ 49,313)  5,405|- 24,252 23,299 (49,404 468,704| 303,877} 261,917, 808, 638
Mz{)réitoba ...... 290,172(........ 3,100] 2,668 ! 12,61(i 9,228 ... )i, 301, 968
Alberta, . ..ooovo| ceeeiiniidieninin i e 960 576"/ I N, 672
British Columbiaf,.........0........ R R 3,000, 9,000, 89, ‘)32 80, 808, 89,808
. Total ...... 490,919 5,501 30,769 29,117| 1,084,851 985,256| 814,334] 772,866 2, 283,659

Limestone Production by Provinces, 1916,
Rubble and
P Curb- : Crushed, Furnace flux.
L. Bu;i:]c{ng stone riprap. ] ’ : ; Total
l’rovmcfe. orna- p:?\!«'li?:g \ value
/ . mental, stone. ‘?(l)‘l?;. | Valne. ‘Egi?slt Value. Stgggt Value.
$ - . $. I $ $ 8

Nova Scobia. .. vevus.. R 1Y PR A 1,220 3% 465,881] 260,143 261;:,38.3
New Brunswick...........|.oen.... NPT R 2,3000  6,900f........0....... ) )9
Quebec, ....... 215,037 300 39,970| 27,568 62[ 087)  656,449(........ ........ 799, 354
Ontario.... ..., 59, 659 1,373 58,347 27,717 747,005 472,047] 188,820] 127,318 688,114
Manitoba .......| - 358,112]........ 5,732 4,876 14, 020 51,9(5)6 169,459 ....... 372,;?";
Alberta. ... oo iien i oee i o a e 643 L7 AN P 5
BritishColumbial.........|ooocoooie i doeiiiiioeeeant P P 92,769 92,769

Total . .... 632,808/ 1,0673| 104,049 CO,IGI 1,387,235 1,049,219] 824, 110; 480,230 2.22_4,091
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‘. R 'Prpduction of ‘Limestone by Prqvinces,"l910-;19l5i.‘ﬁ_j

! ’ " \ 0 . . . : . . . » . j' N ‘ LU .
: ‘Provinee. - | 1910, - 1911 /1918, 1913 | 1914 - 1915,
. A i ) - : ;
5 |7 8 | .8 8 s | s
Nova Scotiau,......... .| 192,919 | 245,216 | 275,944 | 268,719 | 04,230 | 25,024
New Brunmswick.. ..,.... 315 | 110 |..... T T T P TPTTTTR T
QUEbEC ;.eer werrn oenn 962,420 | 1,296,577 | '1,187,751°| ‘1,807,428 | '1,326,943"| 1,189,633
-Ontario”....... RETOP 792,763 | T'080,461 | - 862,052 | 1,196,130 | 853,906 |~ 634,798 -
Manitoba....... . IS 328,020 | * 315782 | . 381,672 |~ 382,984 | - 346,258 [ . 153,115
T Alberta. ... ... . R S P PP B/ |11 ] I, B veer . dead
.~ British Columbin. 20007717 "48,1817 """ 56,780 55,617'| . 88,880 51,435 79,588
“Total.... ..Ny....| 2,249,576 | 2,094,926 2,762,936 | 3,204,001 | 2,672,781 | 2,312,081
MARBLD - ‘ o

I‘rom 1886 to 1896 there was a small pro ductlon of malble, aoglegatmg, however,

" .only $45,887 in value for the eleven years. During the next eleven yeals—1897 to,
- 1907—there is n6 record-of’ any production, but the opening of the quarrles at Philips-
burg, and South Stukely, Que., together with the development of quarries in Onftario - -

and British Columbia, has resulted in'a considerable productlon of marble during the -

“past nine years. ‘The fotal value of the production in 1917 was returned as $55,820, -
comprising ornamental marble, 1,210 tons, valued at $55,000, and - crushed marble,” 280
tons, valued at $820. The production in 1916.-was valued >at $118, 810 comprising’
‘ornamental. ma1ble, 1,084 tons, valued a ‘BlO 4400, and crushed marble, 27,464 tons,
valued at $15 410. ' e , S
Annual Production of Marble.

' . ’

" Calendar year. { Short tons. Value. Calendar year.,, Short tons, [ Value.
: L , )
. 3 :
8 ‘ D : ]
501 . 9,900 1897 to 1‘)0 mc]'usive. s o Nl : Nik
1242 - 6,224 |1.1908 . : 125,000
191 . 3,100 158,441
. 83 ’ 980 . 158,779
780 - | 10,776 . 162,783
240 - ©1,762 260,764
240 . | . 3,600 249,976 .
- B9D - . 5,100 ’ 132,533
Nil, " Nil. ©. 156,027
200 : 2,000 | 118,810
224 - - 2,400 55,820

© 'The 1mports «of marble dumno" the calendar year 1917 “were valued at %199 697 as -
cempaled with $171,849 in 1916.

The annual imports of marbles are shown in-the general table of lmports
SANbSTovvf _ .
The value: of the pl'oductlon of sandstone during 1917 is 1ep01'ted as %261 256 a8
- compared with a.value of $146,244 in 1916. A large portion of thie sandstone is

- -quarried for, bulldmg pulposes though consulelable quantltles are used for 1'ubble and,
-for pavmo‘ B A . , o ‘

[l
s '
1.
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There is included in the production of sandstone the output of several quarries
containing a stone very high in silica and comparatively free from iron oxide, the
product being shipped in a crushed or ground form and used for the manufacture of
glass, for stecl foundry work, or for thec manufacture of ferro-silicon. The total ship-
ments of this crushed sandstone in 1917 were 28,443 tons, valued at $55,910, derived
from quarries at Nelles Corners, Haldimand county, Ontario; Cascades Point, Vau-
dreuil, Que.; Melochville, Beauharnois, Que.
up during 1918 at St. Canute, county of Two Mountains, Que.

A similar quarry has also been opened

. Value of Sandstone Production ‘by Provinces, 1917,

vy .44

2 7

N .
Building Rubble and riprap. Crushed. )
Province. ~and . Paving. mg} _ < — - Total value.
ornamental. Short Short !
tons, Value. tons. Value.
Nova Scotta., ........ © 7,833 | ... .....0 16,672 16,672 |... . ... oeeeeinen 24,005
New Brunswick....... 1,370 |......... Il - 28,396 25,785 f..... ... T 27,105
Quebec........ooiviiifiiinraiin. 7475 |, [ N 9,682 21,345 28, 820
Ontario .... .......... Lo29,292 ... 778 659 18,761 34, 565 64,516
Alberta ... . ’ 4,800 |.......... 1,650 2,010 {...o. el 6,810
British Colnmbia...... 110,000 «f . .oovie | et PR P B 110,000
Total .. ....... 152,795 7,470 432,491 45,076 28, 443 55,910 261., 256
I
Value of Sandstone Production by Provinces, 1916.
) - Building Rubble and riprap. Crushed. v
Province. and I' Paving. s —g Total value.
{ ornamental. ord : hort
kt oS, Va]uev. tons. | . Vaue.:
$ $ - S S $
Nova Scotia......... .. ©10,2588 | a....,. 14,302 12,872 5,000 7,500 30,625
New Brunswick......,. 7,120 . b7,978 38,912 ...l feiiniiniin 46,082
Quebee. .. v i e e 8,190 | ... ...l feienn .. 12,651 21,814 30,004
Ontario ..........oo0. 13,931 Ve 2,897 1,745 12,121 17,407 33,083
British Columbia...... 6,500 | ........ S N O P 6,600
Total ........... 37,804 8,190, 74,677 53,529 | 20,772 46,721 . 146,244
 Value of Sandstone Production by Provinces, 1910-1915,
Province, 1910. 1911 1912, 1913, 1914, 1915, ¢ - -
U
: L . $ .8 & $ 8 $
Nova Scotia. ....... Vaas 16,425 23,440 20,645 62,490 61,124 33,264
New Brunswick ...... ... 51,793 35,837 68,260 70,787 236,647 . 145,177
.......... 450 [ 17,000 36,417
62,247 54,032 59, 240 54,788 59,923 19,588 -
240,858 158,344 81,391 136,984 60,272 890
130,825 ] 179,580 ] 99,816 71,783 51,774 14,000
502,148 451,183 829, 352 396,782 487,140 2‘_19, 336




