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NOT E 

Except for the figures of imports, which refer to the fiscal year, 
beginning lst July, the year used throughout this report is the calendar 
yeai, and the ton, that of 2,000 pounds, unless otherwise stated. 

The figures given throughout the report referring to exports and 
imports are compiled from data obtained from the books of the Customs 
Department, and will occasionally show discrepancies, which, however, 
there are no means of correcting. 

The exports and imports, under the heading of each province, do not 
necessarily represent the production and consumption of the province 
e. g., material produced in Ontario is often shipped from Montreal and 
entered there for export, so falling under the heading, Quebec. 

The values of the metallic minerals produced, as per returns to this 
Department, are calculated on the basis of their metallic contents at the 
average market price of the metal for 1890. Spot values have been 
adopted for the figures of production of the non-metallic minerals. 

N.E.S.= Not elsewhere specified. 

ERRATU .'.\'£. 

Page 3, 2nd line from bottom, for "Exports and Imports,'' read 
Imports. 



ERRATUM. 

P. 141 S, line 9 from top.-After Whe1·e no allowance is made 
by the. buyer·s insert for the copper. 





To ALFRED R. C. SELWYN, C. M. G., F. R. S., &c., 

Director and Deputy Bead, 

Geological Survey Department of Canada. 

Sm,-1 beg herewith to hand you tho annual report of the Division 
of Mineral Statistics and Mines for the year 1890. 

Difficulty continues to be experienced in securing the information 
promptly enough to issue the report earlier, although, as formerly, a 
preliminary summary statement of the mineral production of the country 
was issued early in April. In this, the quantities of which no returns 
had been received, were esLimateu as nearly as possible. These have 
been revise<l since Lhe complete retut'l18 became available. 

It is hoped, however, that as the mining public become more fami­
liat· with the object the Department seeks to attain and its usefnlneAs, 
and also acquil'e a bette1· understnnding of the confidential treatment of 
the information given, that a more williug response will be forthcoming 
from all, anu thaL even those few who now delay the work by 110t reply­
ing to the circulars sent ouL may be persuaded to act more promptly. 

With regard to the general information on mining matters con­
tained in the report, it is hoped it may be found more complete than 
heretofore. 

The plan of reprodueing suitable matter from the reports of the 
provincial mining bureaus has been adopted . This information has 
been incorporated with our own material, and will thus receive a wider 
circulation and will tend to make the report a more complete review of 
the progress of mining and allied industries in the Dominion. 

To facilitate the work of compilation the fiscal year bas been 
adopted, instead of the calendar year as heretofore, for the figures of 
exports and imports. Greater uniformity bas been attained by stating 
the Yalues of the metallic products in terms of the metals contained in. 
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the ores, etc., at the average market price of each fol' the year, thus 
following the usual practice as well for these as for the non-metallic 
products, which, as formerly, are giYen at their spot value . 

• Apart from the compilation of the annual report the other functions 
of the diYision have been performed, as far as the present means at 
command would permit. 

Numerous enquirie8 have been recei·rnd and answered, respecting 
the mining and mineral re ources of the country. often involving con­
siderable research to give the details asked for. 

The Directory of Mineral Occurrences haoi also received further 
attention, and is now almo~t complete. The system of signs already 
used by the Survey for representing mineral occurrences on the maps 
has been elaborated and extended, so that the distribution of the mineral 
resources of the country can be shown graphically, and thus afford 
information on this important subject in a concise form. 

'l'be arrangemenii; made with the Bt·itish Columbia Government,* 
whereby the aid of their local commissioners bas been secured, should 
insure pt·ompt receipt of information relating to mineral discovery and 
mining progre~s in the diffel'ent districts of that province. It is hoped 
that it may be fotrnd possible to complete arraugements already partly 
made covering othel' portions of the Dominion. These would include a 
correspondent in each mining centre, thus attaining the same l'esult as 
in British Columbia. Corroborative investigation by an officer of this 
bureau, where required, would then afford full and reliable information. 

In conclusion it is desired to gratefully acknowledge the aid 
received from various sources. Thanks are due to all-a number too 
numerous to menLion here-who, by answering our circulars or letters, 
have provided much valuable material for the compilation of the 
report. 

Special mention must again be made of the services rendered by 
my colleague, Mr. H.P. Brnmell, assistant to the Division, for his very 
important and efficient aid in every branch of the work. Apart from 
:bis duties in the compilation of the figures be bas been a large contributor 
to the report; the following articles being i:;pecially due to him, viz.:­
Abrasive Materials, Petroleum, Natural Gas, Mineral Pigments, Salt, 
Structural Matet'ials, Gypsum and Manganese. 

*Summary Report Geological Survey Department, 1890, p. 11. 
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Our acknowledgment.s are also due to the Provincial Departments 
of Mines of Nova Scotia an<l British Columbia, and to the Dominion 
Customs Departmentfor aid received. 

I have the honour to be, Sir, 

Your obedient servant, 

ELFRIC DREW INGALL. 
Di vision of Mine!·al Statistics and MineR, 

July lOtb, 1891. 
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SUl\11\fARY OF TUE MINERAL PRODUUTlON OF CANADA I~ 
1889 AND 1890. 

1889. 

PRODUC'l'. 

Quantity. 
I 

Value. 

Metallic. 

Copper (fine, conbtined in ore) Lbs. 
Gold...... . .. . . . ..... Ozs. 

6,809, 752 1 s 883,424 
72,328 1,2!l;), 15!1 

Iron ore. . . . . . . . . . . . Tons. I 
do pig...... . ... · ' . 

84,181 131,040 
\&} 

L «ad (tine, contained in ore, 
&c.).. . .. Lbs. 

:N"ickel \fine, contained in ore, 
&c.) .............. .. 

Platinum . ................ OzH. 
Silver (finf', contained in orf', 

&c.) ... 

'J'ot.'1, ~Ietallic ... 

Non-meta llic . 

Antimony ore. .. .. Tons. 
.A.r:5enic ..... . " 
AsbeHtus .. 
Coal.. .. 
CukP .. . 
Fel8par .. . 
FE>rt1lizers. 
]•' ire-clay. . . . .............. . 
Glaos and glltssware.... . . . . . . . 
Graphite ..... ...... . ....... Tons. 
Grindstones.. . . " 
Gypsum .... 
Limestone for flux ... . 
i\Janganese or<' ....... . 
i\lica. . . . . . . . . . 
::Vlineral pigments-

Lbs. 

Baryta. . . . . ... . ... Tons. 
Ochres...... " 

1\Iineral water . . . . Galls. 
l\loulding sand . . . . Tons. 
Petroleum... . . Brls. 
Phosphate . . . . . . . . . . . . ... . Tons. 
Precious stones. . . . . . . . ... 
Pyrites .... . ............. Tons. 
Quartz.... . . . . .. .. . . . . " 
Salt ......... . ......... . 
Soapstone .. ... . 
Structural materials and clay 

products--
*Bricks.. .. ... M 
* Bmldin·g stone ... . ..... C. yds. 
Cement.. . . . . . .. Brls. 
:Flagstones. ... . . . Sq. ft. 
Granite.. . . . . . . . . . . . . . T onf.i, 
*Lime... . . . . . .. Bush. 
Marble ... . .... . ..... . .. Tons. 
J\liscellaneous clay prod 'ts ..... 
Pottery ....... ...... . 

Carried forward .. 

160,100 u,G04 

(a} (a) 
1,000 3,500 

383,318 343,84H 
---- ;------

I 2,H86,175 
I ----·-------

,·- I 
.);) 1,100 

G,ll:l 42U,55.J. 
2,71U,478 I 5,584,182 

54,339 lil3,043 

775 21>,GOG 
400 .J.,800 

150,000 
2-12 3,lGO 

3,404 30,8u3 
213,213 20;),lOS 

22,122 21,!lOU 
1,-155 32,737 

36,329 28,718 

I. 794 15,280 J 

"'·m I 37,3(\0 
850 

639,U!ll (il2,101 
30,988 316,662 

72,225 307,292 

32,832 12!l,547 
195 1,170 

200,561 1,273,884 
:l41,337 91il,6!)1 
90,474 69,nio 
14,000 1,400 
10,197 1 7!!,624 

2,948,249 362,848 
980 ()80 

--. . . . . --I 239,385 
· ·· ·· ·· ·· ···. ··· · ······ · ----- -------
. . . . . . . . 11,032,644 

1890. 

Quantity. 
I 

Value. 

1--
Ci,013,G71 :;: no2,o.10 

Ci4,046 1.1-l!l,'iiG 
7(;,511 1.'\\380 

(11) 

113,000 \085 

1,.13;\/42 ! :':{,232 
4,500 

400,G 7 420,662 
------,------
.. . .... 3,;j70,()85 
----------

2()~ (i2:) 
2-·1 1,300 

H,RGg l,2G0,240 
3,117,CiCil I fi,49Ci,110 

5u,i28 I lGf),298 
3,500 

1,203 31,889 
........ 

.. .. .. .... .)37, 130 
175 3,200 

4,884 42,340 
22G,309 Hl4,033 

I, 
18,.J.78 I 18,3fil 

1,328 32,iiij() 
770,V59 u8,074 

1,842 7,543 
\ 275 3,12;') 

561,lli3 GG,031 
1120 1,410 

765,029 902,734 
31,753 3Gl,04.) 

70() 
4!!,227 12:l,f1G8 

200 1,000 
43, 754 1!18,897 

!l17 1,239 

211,727 1 1,2G6,982 
382,563 904,783 
102,21(; ()2,405 
17,8li5 1,643 
13,307 (i5,985 

2,501,079 412,1108 
780 10,77G 

. . . -. . --I --. - -- ---

. . .. . . . . .. HJ5,242 

. .. .. . .. .. . 13,536,7GG 
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SUMMARY OF THE MINERAL PRODUCTlON OF CA~ADA lN 
1889 AND 1890-Concluded. 

188!). 1890. 

PHODl::CT. -- I - I 
I Quantity. Value. Quantity. Value. 

Brought forward. ·---.

1

-. ---.-.·I Sll,032,G-141--.-.. -.-.-.1 S13,53G,'i6Ci 

Non-1iirtaflic-Conclnded. I 
Roofing cement .......... Tons. I . . . . . 1,171 G,502 
~an cl an~ gravels (exports) " 283,044 52,647 342, 158 65,518 

&~~~·········· · ······· · ·· 1···· .... ~~ 
~~~~~-·cotta .' . . . ....... Tons. . . 6'. 935 . . lJD'. J GO· I 6, 368 igg'. ggg I 
*Tiles l\I 10,~~6 1~4,~6? 10,~~1 "142,87~ 

Sulphuric acid .......... . ... Lb~ ... l.0.,99.8,·1·1·3· l····l·o··2·,:J·9·:l· 11,118,
5
1
0
19
0 

I 14o,0~30•0J Whiting.......... . ... Brls. ______ ------1------ _____ _ 

Total Non-metallic... . .......... $11,-l!ll,::108 ............ 814,433,648 
do Metallic.. . . . . . . . · 1.... .. .. .. I 2,686, 175 1 . . . . . . . . . . . 3,570,685 

J<:,timated value of mineral product,; 
not returned (principally struc-
tural materi,il) . . . . . . . . . . I-·._._:.:_~_ .. _·_· ~8~ ·---- 9!l5,6G7 

Total...... . .... .. S 15,170,321 ..... . .... S 19,000,000 

Iten1' lE"ft out, 1890-Iron, steel, I 
clrnrcoal and pig iron. . ........... (b) 4,329,679 

* Incomplete. 
('t) Owing to the returns of nickel for 1880 being confidential the value had to be inclu­

ded in the last item of the tal>le, viz., estimated values. 
(b) StatisticH of the production of iron, steel and charcoal were not collected for lSUO. 
The pig iron produced was all included under the he>td of iron ore. 

EXPORTS. 

l\hxEll.\1, .\XD ]\IIXE!lA L PnOJ>UO'l'S, :MrnED OB l\IANUl"AC'J'Ulllm J N CANADA, DUHING 18!!0. 

Pnom:c'l. 

Acid, sulphuric .. .. ...... - .. 
~\sbestus, firRt-class ........ . 

do second-class ..... . 
do third -class .... . 

Barytes ........... . 
Brick .. 
Coal. . . .. . . .. .. .. . . ... . 
Coke ..... . . . .......... . 
CoppPr ........... .. ... .. . 
Fertilizers .. . ......... . 
Gold......... . 
Glass mid glassware ... .. .. . 
Grindstones ......... . 
Uypsum. crude ........... . 

do ground .. . .. . 
Iron and steel. .. .. . .... about I' 
Lime and cement ........... . 

8 

V.\LVE. 

4,393 
4i\3,704 
58,973 
15,853 

1,960 
3,762 

2,4::16,!lO(i 
21 

398,497 
i),778 

706,792 
12,015 
18,564 

l!l2,254 
105 

275,000 
Hi8,804 

PnoDUCT. 

JV[ica, crude and cut ... . 
do ground ............ . 

Nickel .......... . .. .. . . 
Oil, crude and refined.. . . . . .

1 

Ore, '.1-ntimony. . . . . . . . . ... . . 
do iron ............... . 
do manganese .. , ........ . 
do sil ver ...... .. . . ........ 

1 
Phosphate................ . 
Plumbago ................. . 
Salt ....... . ........ .. .... . 
Sand and gravel. . . . . . . . . . . 
Slate...... . . ..... .. . . .... . 
Stone, nnwl'Onght.. .. . 

do wrought . . 
Other articles ... .. ..... . 

Total. 

VALU!o:. 

s 19,171 
3,297 

89,5()8 
18,154 

1,000 
40,6()0 
36,831 

204,H2 
·199,3G9 

1.529 
1,667 

65,518 1 
153 

43,()Jl 
21,725 1 
'i,735 

------
5,807,541 

_, 
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EXPORTS. 

PRODUCTS Ob' THE MINE DURING THE :FISCAL YEAR, 1890. 

EXPORTED TO 

United States. . . . . . . . .... . 
Great Britain ..... . ......... . 
Newfoundland .......... . 
tlt. Pierre ........... .. .... . 
Germany.............. . .. . 
British \Vest Iudies .... . .. . 
Spanish do ... . .... . 
Sandwich Islands .. . ...... . 
Hong Kong . .... . ........ . 
Jap~n .... ._ .. . .. 
Bntish Gurnna .. ... . 

/ 

VALUE. 

s 3,963,257 
630,815 
167,075 

l!l,905 
17,067 
12,170 
11,!l94 
10,312 

7,254 
7,200 
3,474 

VALUE. 

Brazil. . . . $ 2, 205 
France .. . . . . . . . . . . . . . . . . . 1, 132 

~;~~~l'.m. : . . . . . : : : : . : : : . : : : : I ggg I 
Danish West Indies........ 300 
Norway and Sweden. . . . . . l!l'i 

----
Total...... . . . . . 4,855,757 

1889 .. . ... . 4,419,170 

1888 .. 4,110,937 

IMPOHTS. 

MINERALS AND MINERAi. PHODCC'l'R, FTHCAL YEAR, 1890. 

PRODUC1'. 

Alum and aluminous cake .. 
Antimony . . ......... . 
Arsenic . ... . 
Asbestus and manufactures .. 
Ashes, pot, pearl and soda .. . 
Asphaltum ................ . 
Baryta . . 
Borax ............ . 
Brass and manufactures of .. . 
Brieks.. . . .... . .. . ... .. . 

do bath . ..... . 
do and tiles, fire 

Buhrstone.. . . . . . . .. . . . ... ·I 
Building stone . ......... . . 
Cement ........ . ..... . .... ·1 

do Portland. . . . . . . . . . . 
Chalk. ............... . . . . . 
Clays- I 

China ............ .. . 
Fire....... . ......... . 
All other, N.KS 

Coal, anthracite . ...... . . . . 
do bituminous. . . . . . . . . . . 
do dust, &c ............ . . . 
do tar and pitch ........ . 

Coke... . . ... .. .. . 
Copper and manufactures of. . 
Copperas .. 
Barthenware . .... ..... . . . .. . 
Emery and pumice ......... . 
Fertilizers ............ . 
Flagstones.. . . .. . 
Fullers' earth ..... . . 
Glass and glassware . .. .. .. .. . 
Graphite and manufactures of. 

VALUt;. 

$ 28,758 
17,439 

4,-!74 
13,2:io I 

2,138 
68,454 

()78 
24,8-!5 

554,545 
12,fJOO 

2,225 
()6,537 

2,50G 
132,155 

H,491 
313,572 

7,221 

28,1G7 
21,366 
11,044 

4,595,727 
3,528,959 

2(),818 
19,345 

133,344 
484,18!) 

4,001 
G95,20G 
19,()25 
46,637 
48,[)()5 
1,060 

1,230,585 
36,881 

PHODUC'l'. _::~1 
Grindstones .. . . ... s 20,569 
Gypsum . ..... 4,0G4 
Iron and steel.. . . . . . . . . . I 8,473,Hl 

ti~~.~ndllla~~1factures of.: : : 368,180 
5,3GO 

Litharge ... .. . ... . ........ . 31,401 
Lithographic stone .. 4,071 
Manganese oxide. 3,1H2 
)larble ... . 

. .... . .. 1 

99,353 
l'vlercurl .. . . . . . . . 7,677 
JYii.;era water.. . . . . ...... · 1 40,802 
Nickel.. . . . . . . . . .. . . . 75 
Ochres .. .......... .... . . .. 14,066 
Paraffine wax.. . . . . . . ....... 15,844 
Petroleum and manufactures of I 515,852 
Plaster of Paris. . . . . . ...... 6,004 
Platinum .. . ..... 5,215 
Potash salts .. . ..... . ... . .. . .. 10,787 
Precious stones . . . .. . . . ...... 119,824 
Salt .. . .......... 309,840 
Sand and gravel.. ... . ...... 36,768 
Silex ......... .... .......... 2,617 
Slate ... ... 22,871 
Soda salts. : : . : : : · . . ' ........ 327,961 
Stone or granite, N .RS .. 84,396 
Spelter ... .. . . ............... 71,122 
Sulphur. .... . . . .... . . 44,27G 
Sulphuric acid. ........ 2,927 
Tiles, sewer pipes, &c . ... .. 77,434 
Tin and manufactures of ...... 1,289,756 
Whiting . . . ...... . .. . ... . 27,471 
Yellow metal. .... 98,472 
Zinc and manufactures of .... 99,002 

Total.. ... . . . . . . . . . . . 24,472,327 1 
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ABRASIVE MATERIALS. 

Notwithstanding the many extensive depo::iits of tripoli, buhrstone, 
and rocks suitable for the manufacture of whetstones, nothing has 
been done during the past year in the production of abrasive materials 
beyond the manufacture of g1·indstones and a small quantity of scythe­
stones at several of the grindstone quarries. 

Tripoli.-This nlaterial which occurR in the Dominion, generally in lake New Bruns-
. wick. 

bottoms, is found in great quantity in New Brunswick and Nova Scotia. 
In the former province the localities best known are Pollet River Lake, 
Mechanic's Settlement and Fitzgerald Lake, in King's Co., and Pleasant 
Lake, St John Co. 

Of the material from the former locality, an analysis was made in 
1879 by Mr. G. C. Hoffmann, Chemist to tho Survey, with the following 
result:-

Silica ................... _ ................... -.... _ ....... 80·487 

Alu1nina .... .............................................. . 

Ferric oxide .......... . ................................. .. 

Lime ................................................... . 

Magnesia ............................................... . 

Carbonic acid. .. .. .. .. .. . .. .. .. .. .................. .. 

Phosphoric acid ................................... .. 

Po lash and soda .................................... .. 

Water combined. and hygroscopic and organic 

matter ............................ .. 

3·146 

0·951 

0·342 

0·283 

O·Oll 

? 

? 

13·321 

98·541 

In the lakes above-mentioned the material is said to be in very con­
siderable quantity, the deposit at Fitzgerald Lake being, throughout the 
area of the lake, over 10 feet in thickness. 

Small quantitiei:; have at various times been shipped from these 
deposits, though in no instance has the shipment exceeded a few tons 
for experimental purposes. None '\'Vas shipped from this province dur­
ing 1890. 

In Nova Scotia, the list of lakes already known to afford tripoli r 0 va Scotia. 
is too great to publish here, being scatte1·ed over Picton, Colchester, 
Cumberland, King's, Halifax, Victoria and Capo Breton counties. 
Little work has been performed, though, it is believed, small lots of a few 
tons have been shipped. None was raised during 1890. 
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The following table shows the impol'ts of material classified by the 
Customs Department as "silox," presumably tl'ipoli, or manufactures of 
the same:-

AllRASil'E J\fA1'EIU.\LS. 

TABLE 1. 

I)! PO!fi'H 01" "SI LEX." 

Fiscal Year. Cwts. Value. 

1-----------------------

1880'..... .. . . . .. . .. .. .. .. . .. . .. .. 5,252 
I 1881.. .. . . . .. .. . . 3,251 

1882.. .. .. . . ... . . .. .. 3,28il 

1

1883.. . 3,543 
lSR~.. .. .. .. . .. .. . .. 3,25fl 
1880.. il,527 
1886.... .. .. . . .. 2,520 
1887.... . . . 14,533 

188fl.. ' . . . . . . . . \ 5,130 
18!>0..... . . . . . . . . . . . .. . ...•...... ! l,7G8 

I 

B2,2DO 
l,G5U 
l,678 
2,058 
1,709 
1,4!3 
1,313 
5,073 
2,385 
1,211 
2,617 

1888.. .. .. . .. .. . . . . .. " . .. 4,808 1 

----~--

Pumice Stone.-Tbis material has not as yet been found in Canada· 
The imports will be found included with those of Emery in table 2. 

Emery.-Comndum has not as yet been found in any quantity in 
Canada, tbus makin'g it impossible that thol'e should be any production 
of emery. The Dominion, however, contains very extensive garnet 
deposits, which may at any time be worked and produce large quantities 
of a material which is to a oel'tain extent used as a substitute for emery, 
though having a less degree of hardness. 

The imports of emery, in addition to pumice stone are given in the 
following table:-

ABHASIVE ]\'[ATil lllA LS. 

TABT,E 2. 

r~rPORTS OF PU)fl('E STONE .\N il F,)JERY. 

I Fiscal Year. Vah1e. 

I 1sso. =-.. -.. -. ~-.. -. -.1--;8M 
1881 . . . . . . . . . . . . . . . . 11, 179 
1882 . . . . . . . . . . . . . . . . I 15, 762 
1883 . . . .. .. . . .. .. . .. .. l'i,823 
1884 . . . . . . . . . . . . . . 16,518 
1885 . . .. .. . . .. . .. . . . 14,450 
1886.. .. . .. .. . .. . .. . .. 14,-158 
1887... 15,617 

1

1888.. . .. . . .. . .. .. .. . 18,564 
188!).... . . . .. .. .. . .. . .. 16,888 . 
1890 . . . . . . . . . . . 10. 925 
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As the value of emery wheels is not al togethe1· dependent on the 
quantity of contained emery, it has been thought better not to include 
the imports of this manufacture in the preceding table. 

Buhrstones.-In the descriptive catalogue of a collection of minerals 
sent to Philadelphia in 1876, the following description of an area of 
rocks suitable tor bubrstones is given :-

"This buhrstone constiLutes a series of veins, cutting an intrmiive 
mass of syenite, which occupies an area of thirty-six square miles, 
among the Laurentian rocks of Grenville, Chatham and Wentworth. 
The \·eins consist of yellowish-brown 01· flesh-red cellular chert; the 
colours, in some cases, running in band;; parallel to one another and 
sometimes being rather confusedly mingled, gi,ing the aspect of a 
breccia. The cells are unequally distributed, some parts being nearly 
destitute of them, while in others they are very abundant, and of various 
sizes, from that of a pin'~ head to an inch in diameter.' ' 

This deposit for other than the purpose of obtaining specimens bas 
not yet been opened, nor have any buhrstones been as yet made from 
Canadian material. The imports arc given in the following table:-

ABRASIYE 1LWEllJAL8. 

Im•oRTf! m· BUHRSTONES. 

l•'iscal Year. 

1880 . . . . ... . .. . .... . 
1881 ... . ... ... ....... . 
1882 ........ .. ... . . .. 
1883 .. .. 
1884. . ..... . 
1885 
1886 ... 
1887 .. 
1888. . .. .... . .. . 
1889 . .. . ............ . 
1890 ......... . . .. ... . 

Va!tw. 

812,04!) 
6,337 

15,143 
13,242 
5,365 
4,517 
4,062 
3,545 
4,753 
5,465 1 
2,506 

Grindstones.-Tbroughout the area covered by the Uarboniferous and 
Permian rocks in Eastern New Brunswick and Nova Scotia are extensive 
areas of sandstone, eminently suitable for the manufacture of grindstones. 
The industry is carried on in the district sunounding Shepody and 
Cumberlaud Bay, at the North-East encl of the Bay of .Fundy; at New­
cat:tle, Northumberland county; and along the south shore of the Baie 
des Cbalenrs from Janeville to Grand Anse, in Gloucester county, New 
Brunswick; and throughout Piciou and Camberland counties, Nova 
Scotia. 
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Although thel'o are a considerable number of opel'ators, the produc­
tion is but small, as outside of the Baie des Chaleurs quarries the output 
is in small quantities from building stone quarries. 

Probably the best stone for the manufacture of grindstones is that on 
the south side of the Baie des Chaleurs, where the industry has been. 
carried on since 1830, and possibly before. 

The stone from this distt-ict is obtained from beds averaging about six 
feet in thickness, interstratified with heavy deposits of blue and reel. 
shale, pyro-schists a11d fire clay. ' 

The exposure on the coast at Clifton shows the following section:­
Olay (surface), 10'. 
Blue shale, 25'. 
Sandstone, 8' (used in the manufacture of grindstones). 
Bituminons shale, 8'. 
Fire clay, 6'. 
Shale, red (in bmie of qua1Ty). 

Dip very slight, to south-east; stl'ike, north-east. 

This section will be approximately repeated along the coast (both east 
and west), the various bedti of sandstone being almost invariably between 
the blue and the bituminous shales. 

The thickness of the beds enables vel'y large stones to be obtained 
from this district; shipments of stones weighing up to 3 tons being 
frequently made. The largest stone shipped weighed 7,840 lbs. 

As a rule the stone is shipped from Northern New Brunswick in the 
:finished condition, small quantities only of rough hewn (" 1:1cabbled ") 
!ltone being sent away, whereas from Nova Scotia the greater quantity 
is sent to Boston and other points in . the Eastern States in the latter 
condition to be further manufactured. 

The production in New Brunswick during 1890 was, according to 
returns received at this office, 4,034 tons, valued at $33,804. 

For Nova Scotia no returns ot produ0tion were received. Assuming, 
however, that the quantity exported was equivalent to that produced, 
there is for that province a produrtion of 850 tons, valued at $8,536, 
making a total production of 4,884 tons, valued at $42,340. No grind­
stones are produced outside of these two provinces. 

These :figures show a very material increase over those fo1· the year 
previous, the increase being 1,480 tons, valued at $11,477. The amounts 
produced during the previous four years were:-

1886 .......................... 4,000 tons, valued at $46,545 
1887 ........................... 5,292 " " 64,008 
1888 ...... .................. 5,764 " " 51,129 
1889 ... ....................... 3,404 " " 30,863 
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A considerable proportion of the production of Canadian grindstones 
finds a mal'ket in Boston, where they are sold at an average price of$25 
per ton, and enter into dil'ect competition with the Ohio stones, which 
sell at from $10 to $12 per ton. 

The exports by provinces for the lmit bree years are sbowu in table 4, 
while in table 5 are shown the total exports since 1884. 

ABHAS!VE :MATERIALS. 

TABLE 4. 

ExPon·rs 01· GRINDS1'0NES. 

ProYinces. 1888. 1889. 

Ontario.... . . . . . . . . . . . . S 252 
Quebec... . . .... . . . . . . . . . . . . . . .. . .. . .. . .. . . . . . . S 1,387 
Nova Scotia... . . . . . . . . . 11,430 7,150 

1890. 
-, 

s 12 
8,536 

Xew Brunswick. . . . .. .. ... . . .. . . . . . . lG,494 21,437 10,016 

M anitoba ;~~~]~ . ::::... . . . . . : : . : : . . 1-· ·_· ~-2~-,l-· ;-~-· . -S-29-,()8_·:-1-· ·_· ~-18-,~6-'.4-· 

AmlASl\"E :i\L\'l'EtlTALS. 

TABU 5. 

ExPOHTS o;· GmNI>S1'0NES. 

Year. 

1884 .. ........ . .. ... .. . 
1885 . .. . ..... .. .... .. 
1886 .. ... . . .. ... .... .. . . 
l b87 .. . . ... . . . . .. . .. . 

1

1888............ . . .. 

1 

1889.............. .. .. 
18!!0 .. .. . . ........ .. 

V alue. 

S28,18G 
22 606 
24:185 
28, 7G!l 
28,176 
29,9821 
18,56.i 

i 
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The imports for the past eleYen years arc given in the following table 
which explains itself:-

ABHASIHJ l\l.\'l'llRIALS. 

TABf,E G. 

h1POR'l'S o~· GHTXDsToxE><. 

Fiscal YPar. 

1880... .. . . . . . .. . ............. . 
1881 .. .. .. . .. . .. .. .. .. ........ 1 

1882 ................... . 
1$8!'!. 
1884 ...... . ................. . . .. 
1885 . 
1886. 
1887 .. 
1888. 
1889 .... 

Tons. 

l,OH 
1,359 
2,0!l8 
2,108 
2,07-1 
1,148 

9!H 
1,80!) 
1,721 
2,116 
1, .)()7 

Value. 

'11,114 
lli,8:J5 
30,GM 
lll,456 
30,471 
lG,06;) 
12,803 
14,815 
18,263 
2ii,5G4 
20,56\J 1 1890. . . . ...... . ...... .. 

---~·---'---~-----

Hone and Whetstones.-A small quantity of scythe stones is made at 
Clifton and Stonehaven, NorLhumberland Co., New Brunswick, the value 
of which is included in that given for grindstones. No hone or whet­
<>tones (so-called) were produced during the year, nor has there been any 
production for several years. 

FOSSIL RESIN (" AM:BER "). 

A discovel'y of considerable importance was reported npon by Mr. 
J.B. Tyrrell, who, during his summer's work in Northwestern Manitoba, 
\isited an extensive depo>Jit of so-called amber on the west shore of Cedar 
Lake. This lake is on the Saskatchewan River, of which it is in reality 
a part, and neal' its mouth where it empties into Lake Winnipeg, and is 
distant from the city of Winnipeg abot1t 300 miles. 

Mr. Tyrrell in his summary report to the Director of the flu1·vey writes 
as follows:-

"It occurs mixed with sand and many fragments of partly decayed 
wood, on a low beach behind a gradually shelving shore and along the 
face of a deep, wet, spruce swamp. The pieces were for the most part 
smaller than a pea, but could be readily seen glittel'ing among the sand 
and vegetable debris. Some pieces were found as large as a robin's egg, 
and Mr. King informed me that he had collec:ted pieces very much larger. 
It bas evidently been washed up on the shol'e by the waves, but its exact 
age has not yet been po ·itively deLel'mined. 

"The tirst place at which it was seen was in a small bay behind a 
limel:!tone point projecting towanls the north, but the most extensive 
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deposit is more than a mile south of this point, where a rounded beach 
stretchet:l across the margin of a low swamp. This beach is about a mile 
in length, and from eighty to one hundred and twenty feet in breadth. 
The" amber" is found most plentifully along its ridge, where it constitutes 
between five and ten per cent. by volume of the sand and vegetable 
debris, and boles dug to a depth of two feet show no diminution in its 
quantity. Towanls the edge of the lake, however, the sand is freer, 
both from fragments of wood and "amber." Ii is difficult to make 
an accurnte estimate of the quantity of" amber" on this mile of beach, 
but it may confid en tly be said to be found throughout the distance in 
a band thirty feet wide, with a minimum depth of two feet. Thil:l 
band has thus a total bulk of 316,800 cubic feet. A number of speci­
mens coll0cled from various parts of it showed an aYerage of a little ornr 
ten per cent. of "amber," which, in natural fragmentt:l, weighed forty­
six pounds to the cu·bic foot. The amount of "am bet"' on this strip of 
beach would, therefore, be about 31,680 cubic feet, or 1,457,280 pounds. 
At a minimum value of 23 cents it pound, this would repre;;e11t a total of 
$364,320. This estimate refers merely Lo the material that is now washed 
up on the ridge of the beach, without considering the source from which 
it is originally derived." 

In Canada* "amLer" bas been found frequently in the coals and 
lignites of the North-West, and also occnrt:i at many points in the United 
States, notably in the Cretaceous and Tertiary beds of New Jersey an<l. 
:Jfassachut:ietts. These deposits, howe\·er, have not as yet been operated 
commercially, specimens only having been extracted. 

No statistics regarding the market for this suboitance in Canada are 
avail::tble. · 

The following table of imports into the United States up to 1885t will 
prove ofinteresL as illustrating a possible outside market for this~ubetance: 

:Fiscal Years. 
1869 ... ..... ......................... . ....... . 
1870 .. .. .. " ...... " . . . . . . . .. . ... " . " .... " . . . . . . 
1871...... . . . . . . . . . . . . . . . . .. .. . .... ..... . .. . 
1872....... . . ....... .. ...... .. .. ... . .. . ..... . 
1873. . " . . " ... " . .. ...... . . " 
1874 . . . . . . . . . . . . . . . . . . . . .....•.... . . . . . ......... 
1875 ... " .......... " ... ...... . ... . ". ". "" "". 
1876 .......... .. ....... . ... . .................. . . . . 
1877 . . . . . . . . . . . . . . . . . . • . . . . . . . . . . ....... . 
1878 . . . . . . . . . . . . . ......... .. .... .. ... . .. . 
1R79 ..... ... ...... ..... .... . ........ ... . .. .. . .... . 
1880 . . . .. . .......... .... .. •.. ........ .. ........ . . 
1881 . . . . . . . . . ... .. . . ....... .... . ... ..... ... . 
1882 . ............ . ... . " .. ......... .. ...... . 
1883..... . . . . . .. .. • . .. . .. .. . .... " .. . . ..... . . 
1884 .. ...... ... . . . . . ..................... . . . .... . 
1885... . . ........ .. ........ ...... ....... .. ... . 

Value. 
. 427 
1,-133 

180 
2,426 
1,534 
1,448 
7,16!! 

15,502 
17,307 
13,215 
17,821 
36,860 
42,400 
72,479 
40,166 
56,301 
21,722 

*Annual Reports Geological Survey of Canadit for the following years :-1873- H , 
p. 55; 1876-77, pp. 471-3; vol. IV, p. 46'1'. 

t Bulletins U.S. Geological Survey :- Mineral Resources of the United Sta.tes, by 
Ditvicl T. Day, 1886, p. 605. 
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ANTIMONY. 

The only pl'oducing antimony deposit in Canada during the past 
year was that at Rawdon Mines, llants county, Nova Scotia, though it 
cannot be said t.hat the mine was actually in operation, as the shipments 
consisted of material cobbed from the dumps and consigned to Liver­
pool, England. 

Extensive deposits occur in New Brunswick, at Prince William, and 
at South Ham, Quebec, neither of which properties have, however, been 
-Operated for several years. 

The production during the pas t year amounted to 26t tons, valued 
at $G25, a decrease since the previous year of 28~ tons and $4'75. 

The annual production for the pnsL four years is:-

1887 .............................. 584 tons, -rnlued at $10,860 
1888 ................ . .............. 3-!5 do 3,696 
1889. .. .. .. .. . . .. . . . .. .. .. . .. . .. . . 55 do 1,100 
1890 ........... .. ................. 26~ do 625 

Lessened demand by the American companies taking the output of 
these mines is said to be the cause of the annual decfrase in production 
l:!hown above. 

The exports of antimony ore for the past eleven years are as given 
below: 

A:-.-TDIO:\'Y. 

'.l.'ABLE 1. 

-------------- - -- ------

YEAH. Tons. I Value. I YEAH. 

1 

Tons. Value. 

1880 -.-. -. . -. :~ ---=-i--S-1,fJ.!8 1886. ·-.. -.-. -. ~~ --Gfi5 ~1,490 i 
1881. 34 3,308 1887.......... 229 9,720 
1882 . . 323 11,673 1888..... . .... 352~ 6,894 
1883. . . . . . . . . . . . 165 4,200 1889..... . ... . 30 695 
1884 . 483 17,875 1890....... . . . . 38 1,000 
1885 .. . . . . . . . . 758 36,250 
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The imports of antimony (other than ore, which is not imported) for 
the corresponding number of years are as follows:-

ANTIMONY. 

TABT, E 2. 

I~1 POH'l'S. 

l•' i•cal Y f'at'. Pounds. I V :due. 

--------------1---

1880 
1R81. .. .. . ... . . . . . .. . . . . . . .. . 
1882. 
1883 

m~··:·· · ::::::: : -::.: _ :::::::: : :: 1 
1886 . . . . . . . . . • .. .. ....... . 
1887 . . . . . . . . . . . . . . . . . . . . . . . 1 

1888 . . . .. .... . ... . .......... . 

42,247 

183,5!l'i 
105,34G I 
445,600 

82,012 

~ 5,903 
7,060 

15,044 
10,355 
15,564 
8,182 
6,!151 
7,122 

I J88!J . . . . . .. ...... . 

8!l,'i87 I 
87,827 

120,125 
lJ!l,034 
117,0GG 

12,242 
11,206 
17,439 18!l0 . . . . . . . . .. · · · · · 

I 

ARSENIC. 

The production of arsenic for 1890 bas been small. It is all from 
Deloro, Ontario, and was obtained by resublirnating the crude arsenic 
derived from the condensation chamben; at the works of the Canadian 
Consolidated Gold Mining Company, and at the Malone Mines. These 
mines, now closed for some yeal'ti, were fol'merly worked for gold, the con­
centrates being said to contain about 25 per cent. of oxide of arsenic. The 
})l"esent production of arsenic is limited to the quantity of crude material 
obtained as above stated, and also by the small demand. Altogether 
some 650 tons of refined arsenic have been shipped from the Madoc 
region since the commencement of operations there. It i to be 
regretted that more is not being produced, as the Canadian material has 
been proven to be of very superior quality, owing to its entire freedom 
from impurities, whereas English and other arsenic frequently contains 
small amounts of zinc, tin or lead. 

An analysis of a carload shipped from Madoc in 1887, gave, according 
to P. de P. Rickets, Columbia College: 

As 20 3 (arsenious oxide)..... . ....... ............. 99·84 
Impurities ... ........ ... .. .. ....... ....... .. .. .... .. .. 0·16 

100·00 

Two others by Baker Edwards, of Montreal, gave:-

As 2 0 3 refiued... .. .. .. ..... . .. .. .... .. . .. .. .. . .. .. . 97 · 5 
As 2 0 3 crude................ ........................... 92 · 8 
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The markets of the United States and Canada require about 6,000 tons 
per annum, nearly al l of which is now supplied from England, though 
there is every probability that in the near future Canada will furnish a 
large proportion from the practically inexhaustible source of supply in 
Hastings county. 

The amount produced during 1890 was 25 tons, valned at $1,500, or 
$60 pet· ton in New Ymk. 

The production for the past :five years has been:-

1886 ............. . 
1887 ............ . 
1888 ........... .. 
1889 ............ . 
1890 ...... ...... .. . 

Tons. 

120 
30 
30 

Nil. 
25 

Value. 

$5,460 At the Mine. 
1,200 do 
1,200 do 

Nil. do 
1,500 do 

According to the report on the Mineral Res urces of the United States, 
1885, there we1:e during that year 440 tons of crude and refined arsentc 
shipped from the Consolidated Company's mine to the United States. 

Tl1e table of imports i~ given below. 

AH~E:>lC. 

FIHC'.\L YE.\R. Pounds. Value. 
______________ , _____ ---

1880 . . . . 
1881.. .... . .......... .. . 
1882.. . .... . ........ . .. . 

~~~t: :: ::: : : : : ::: : . :: : :: ::: :: :: ::1 
1886 . . . . . . . . . . . . . .. . .... , 
1887...... . ... . ......... . . . 
1888 . . . . . . . . . • . . . . . . . . . .. 
~w .......... ... ... .... .. ..... . 
1890. . . ...... 

1 

18,l!J7 
31,417 

138,920 
51,!J53 
19,331 
4fl,080 
30,181 
32,436 
~7,510 
69,269 

138,509 

. 516 
1,070 
3,!l{j2 
1,812 

773 
l,5G6 

!J61 
1,116 
l,OlG 
2,4::14 
4,474 





Year I Tons Value 

38o $ ........ 
188o I ...... . 24,700 

540 ······ ... . 
1881 I ...... . 35,100 

810 .......... 
1882 I ....... 52,650 

955 .... ...... 
1883 l .. ..... 68,750 
. . . .. 1,141 ... ....... 
1884 ... ... . 75,097 
· ·-·· 2,440 ........ ... 
1885 ..... . . 142,441 
··-·· J.458 ...... . ... 
1886 .. .. ... 2o6,251 

4,619 .... .... .. 
1887 I . .. .... 226,976 

4,404 ........ . . 
1888 I .... ... 255,007 

6,113 .......... 
18~ , ....... 426,554 
..... 9,86o ······ .... 
189<> ....... 1,26o,240 

ANNUAL REPORT FOR 1890: DIVISION OF MINERAL STATISTICS AND MIN&$ 

R.. D. JNG ALL , M. E., IN CHARCIL 

GEOLOGICAL SURVEY DEPARTMENT OF CANADA. 

ALFRED R. C. SELWYN, C. M. G., LL. D., F. R. S., DIRECTOR. 

EXPORTS 

RETURNS TO DIVISION . 

ASBESTUS 

TABLE A 

ANNUAL PRODUCTION. 

PLATE I. 

PART S; ANNUAL REPORT 1889.90-VoL. V. 
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ASBESTUS. 

The production of this mineral dnring 1890 RhOW!:l an encouraging Production. 

increase of over 60 per cent in the amount and about200 per cent. in the 
total valne, being for 1890, 9,860 tons, with a value of $1,260,240 ai:; com-
puted from returns received a:; compared with a production for last year 
of 6,113 tons, with a value of $-!26,554. (See Graphic Table A.) 

Thil:l reRult has been brought about by improvements in plant, me­
thods of extraetion and especially by the stimulating effect of a consider­
able increase in prices, the value of a ton of the different grades ranging 
as follows:-" Thirds," $20 to $50; "seconds," $75 to $100; "firsts,"$ l 25 
to $150, whilst extra quality of "firi:;ts" ranged as high as $250; 
the ma1·gin of price for the same quality being due to the great difference 
often existing between the equivalent grndes from different mines. 

The operations for the extraction of thii:; mineral are al most altogether Operations. 

confined to the districts of Thetford, Black Lake and Coleraine in the 
County ofMegantic, P.Q., which are traversed by the Quebec Centml 
Railway, although there are one o'r two detached mines outside of this in 
the same general district of the Eastern Townships. The deposits are 
all found in the areas of serpentine which are associated with the 
Cambrian rocks of the district. 

Dr. R. W. Ells has made a special study of the asbel:ltus deposits, 
during several years spent in making investigations for the Survey, the 
results of which may be found in the Annual Reports of the Survey. 
The mode of occurrence of these deposits cannot be better given than by 
quoting his description of them, in a paper read before the American 
J nstitute of Mining Engineer:;, at its meeting at Ottawa, Octobet", 1889, 
where he describes as followo :-

"The asbestus industry, although of comparatively recent elate, has, R. w. Ells on 

since its inception in 1878, rapidly increased in im pol'Lance, and bids ;rt,~0i_:.~,tus 
fair to speedily become the leading mining industry of the province. 
While the occurrence of fibrous serpentine or chrysotile in the Townships 
has been known for many years, and bas been mentioned in the earlier 
reports of the Geological Survey, its true economic importance remained 
unrecognized, and it was not until the opening of the Quebec Central 
Railway across the serpentine belt of Thetford and Coleraine that any 
importance was attached to this peculiai· mineral. Although occurring 
to some extent with the serpentines of the La

1
ul'entian district, north of 

the Ottawa River, its development in this direction has not as yet been 
sufficiently studied to warrant a clea1· expression of opinion as to the 
actual value of these areas, and the production of asbestus or chrysotilc 

2 
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is as yet entirely confined in Canada to the Eastern Townships, and to 
tile serpentine rooks which are at present rcgal"ded as forming a part of 
the volcanic bolt of the lower Cambrian system of Quebec. 

"This mineral differs entirely from the actinolite of central Ontario, 
and the asbef!tos of the Townships al t>o presents i:;everal points of differ­
ence when contrasted with that from the Laurnntian Jistrict. 'fhis is 
seen in tl'ie greatel" softness, silkiness and tenacity of the fibre of much 
of the former, a property which gives it great value fol" i:;pinning and 
for its working into the finer variety of textures to which it is now so 
extensively applied. 

"The stratified rocks associated with the serpentines of the Townships 
in which the workable asbe;;tos occurs are generally slates of various 
colour,., b!ack, gray, green and pnrple, with occasionally conglomerate 
and sand,;tones, which are often hard and highly quartzose. Thetie arc 
frequently as:;ociated with diorites, which often form large mountain 
masses as at Orford, Ham, Broughton and other points, and which in 
texture are genernlly tine-grained, both massive and concretionary, and 
in colou1-, range through shades of green to brown. 

Distribution. "In the Province of Quebec the serpentine extends for many miles, in 
a series of interrupted outcrops from the boundary of Vermont, nearly 
to the extremity of the Gaspe peninsula. At several placeF<, notably in 
Thetford and Colerl'l.ine, and in the Shiokshock mountain-range of Gaspe 
it presents a large development. It is sometimes fouod in bands of a 
few yards in breadth, apparently in terstratified with the slate!:! and sand­
stone , and sometimes with diorites, in conjunction with which it form:; 
knoll-like hills oi· elongated ridges of considerable extent. In many 
places a gradual transition from the diorites to the F;erpentines can be 
ob~erved, and it l:leems very conclusively settled, both from observation 
in the field on a large scale and from analyses in the laboratory of the 
Survey, that much of the serpentine is an alteration-product from dioritic 
rocks, ri ch in olivine or some allied minel"al. While generally massive, 
the rock has at times a slaty structure, and in many localities the mass 
is much shattered and broken. More especially is this latter feature 
noticeable in quarries or areas whEJre dykesofdiorite, but more generally 
of a whitish granite or granulite, cut the serpentine. 'l'his lattei· rock, 
which has generally a grayish or grayish-white colour, consists for the 
most part of orthoclase felspar and quartz, but at times contains an 
admixture of mica, classing with a true granite. Whatever may be the 
age of these whitish dykes, which frequently become masses of consider­
able extent, they certainly are newer than the sorpentines which they 
traverse, as is evidenced clearly by the alteration and shattering of the 
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mass traversed, along the contact. The view i:; held by many of those 
engaged in mining asbestus, that the presence of these smaller dykes 
exercises a favourable influence on the pt'Oduclion and charactel' uf the 
veins, in the same way as the actiqn of Jiorite dykes upon copper or 
other metallifel'OUS strata on the pl'oduction of Ol'e-deposits. 

":A.mo'ng the p!'ineipal a!'eas of se t·peutine which are found at so 
many widely scattered points,· the most easterly yet known is at a 
point called Mount Serpentine, about 10 miles up the Dartmouth River 
from its out;et in Gaspe basin. The serpentine is here associated with 
limestone and surl'ouncled by strnta of Devonian age. Small veins of 
asbestus al'e found in the rock, but not yet in quantity sufficient to be 
economically va luable. \V'etit of this the next observed is the great mass 
of ilfount Albel't, whence it exte11di; west in a great ridge fol' some miles. 
This mass is known to contain veins of chromic-it'on, and traces of asbestus 
have also been obsel'ved, but the area has never yet been cat'efully 
explored with a view to ascol'tain the presence of the mineral in quantity, 
owing la1·gely to the pl'esent difficulty of access. 

"In Cranbourne and Ware, to the north of the Chaudiere Rh·01·and in 
the vicin ity of that i;t!'eam between the villages of SL Joseph and St. 
Francis several small knolls are seen, in ttll of which small and irregular 
veins are vi:sible, but apparently not in quantity sufficient to render them 
economica lly important, at least in so far as yet examined. Further to 
the sontbwest, in Brough ton, Thetford, Coleraine, \Volfestown and Ham, a 
very great development of these rocks is observed, fol'ming at times 
mountain-masses from 600 to 900 feet abo,·e the Ru l'rounding country 
level, a11d presenting vel'y peculiar and boldly marked featur es in the 
landscape by their rugged outlines and curiously weathered surfaces. 
The la1·ge areas of this division terminate southward at a point termed 
Ham Mountain, a vel'y prominent peak of diorite wh:ch mal'ks the 
extl'emity of the ridge. In this great area, which we may style the 
central area, asbestus can be found at many points in small quantity 
but at a comparatively few does it occur in quantity and quality sufficient 
to warrant the expenditul'e of much capital in its extraction. 

" The third area,· regarding that of the ShickshockR as the fil'st, begins 
neal' the village of Danville, and may be styled the southwestern area. 
Thence it extends t hrough Melbourne, BL"ompton, Orfol'd, Bolton and 
Potton, in a series of disconnected hillfl, to the American boundal'y, 
beyond which the continuation of the se1·pentines can be traced into 
Vermont. In these areae;, with the exception of the peculiar isolated 
knoll near Danville, the asbestus has, as yet, been observed in small 
quantity only, and generally of infel'ior quality. Large areas of 

2l 
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soapstone are found at points throughout the al'ea, and the associated 
diorites have a large development. It must, howevel', be said of this 
section, that considerable areas, whose outcrops can be seen along the 
J'Oads which triwersc the district, are concealed by a dense forest growth, 
and the tme value ot such portions must, for some considerable time, be 
lal'gely conjcctul'al. In fact, until the fol'est and soil al'e completely 
removed by the action of forest fires, as was the case at Black Lake and 
Thetfol'd, the search for asbestus is likely to pl'ovc difficult and unsatis­
factory. It is, howeve1", very evident from the studies al!'eady made on 
this interesting group of ronks in Canada, that all serpentines arc not 
equally productive-a fact very evident even in the heart of the great 
mining centres themselves, whe!'e large areas of the belt are made up 
of what is known as barren serpentine. As a general rule, howeve1", the 
rock likely to prove asbestus.producing can be detel'mined by certain 
peculiarities of texture, colour or weathering. 

"At the Thetford mines, and in that portion of Colel'aine lying to the 
northeatlt of Black Lake, certain conditions favourable to the production 
of asbestus appear to have prevailed, and have led to the formation of 
numerous veins, often of large size, which, in places, interlace the l'Ock 
in all dil'ections. These vcius range in size from small threads to a width 
of 3 to 4 inches, and in rarn cases even reach a thickness of over 6 inches. 
The quality of the fibre, however, val'ics even in these localities, and 
while much of it is soft, fine and. silky, other portions are chal'acterized 
by a harshness or stiffness which detractt1 gl'eatly from its commercial 
value. 

"Several theories have been put forth as to the origin of the asbe::>tus 
veins. From a careful study of many places throughout the belt, it 
would seem that the theory of segregation applies eq ua~ly to these aR to 
quartz veins 01· other mineral lodes. The fibre of the veins, unless 
distorted by pressure, is always found at right angles to the sides of the 
fissure, and frequently in veins of what are regarded as of large size, t1ay 
from two and a· half to four inches, the continuity of the fibre is broken by 
a dividing zone or comb, if one may use the expression, of grains of 
magnetic or chromic.if'ou. In certain cases, also; the mass of the 
serpentine appears to lose colour near the vl;lins or in immediate contact 
with them, but this feature is not always observed. 

"The fissurns or veins are not always regular or persistent foe any very 
great extent. A small vein at the surface, of half an inch in thickness, 
may quickly enlarge to one of three inche!l or more, and, continuing, 
may die out entil'ely, while others come in on either side. They have 
much the aspect of the gash veins in slaty rocks, though there are 
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many instances are seen where the fibre maintains a tole1·ably unifol'm 
size for considerable distances. 

"The containing rocks show the presence of numerous faults, as in 
other mineral localities, but possibly in the serpentine these are often more 
plainly mal'ked. These faults throw the veins from side to :;ide, and fre­
quently are of sufficient extent to cut off entirely the'working face of a 
highiy pl'oductive area, the rock on the othe1· side of the fissure being 
often entirely barren. The sides of the fault, in such case$, show exten­
sive slickensides, and frequently have great sheets of coai·se 01· wooJy­
£bred, OI' imperfect asbestuf', along the planes of fracture. Occasionally 
pockets or small veins of chrnmic iron are found in close proximity to 
the asbestus. 

"l\Iuch of the a:>bestus found at the surface, or in the upper workings, 
is discoloured. This is generally the case where the rock is shatte!'ed 
by the action of the intrusive dykes, or from some othel' cause, and the 
colouring is doubtless due to infiltration of water along the lines of joint­
ing 01· fracture, becoming less as the rock grows more solid. The quality 
of the fibl'e in such cases improves as the mine becomes deeper. A some­
what similar remark may be made atl to the quality of the fibre at the 
surface as compared with that from a lowel' level, but proceeding from a 
different cam;e. Owing to the destruction of the forest over the serpen­
tine-knolls by extensive fires 01· by the action of the weat!-ier, the asbei:itus 
veins, which are exposed at the Frnrface, have frequently a certain amount 
of hal'shness, which entirely disappears as the vein is opened. This 
peculiarity is probably due to the action of the fire, by which a cet"tain 
proportion of the contained water of the mineral is dissipated; and in 
this connection, also, a very interesting study is afforded by the com­
parison of the output at the 'l'hetfor:i mines with that from certain areas 
in the Black Lake District. At the fol'mer, the fibre is 1·emadrnble for 
its soft, silky character, and the vercentage cf harsh fibre is compara­
tively small. The same is true of certain of the Black Lake mines, bllt 
at others, though many veins of' good size are also found, a Yery much larger 
proportion of the fibre is harsh 01· britlle. The cause of this difference 
has long been a subject of speculation to those mol'e immediately inter­
ested in the subject, some attributing it to a difference in level of the two 
localities-a theory, however, which can scarce'.y be maintained in view 
of the fact that much of the output from the Black Lake mines, from the 
higher levels, is of the best quality. 

"The presence, however, of large masses of the intrusi vo grnnulite 
near Black Lake, as contrasted with its almost on tire absence at Thetford, 
where it it:> (ouncl generally in small dykes, leads to the inference that to 
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this intrusion of heated matter may be lal'gely due the Jack of softness 
and silkiness in much of the Black Lake output. The presence of such 
great masses would have a tendency to dissipate a certain proportion of 
the contained water from the chrysotile, which is really a hydrous silicate 
of magnesia, iu the ame way as the action of the forest fires, though on 
a much more extended scale. The same effect can be produced Ly 
placing a piece of the mineral in the fire or on a sufficiently heated sur­
face, when in a short time it will be found to have lost its softness to a 
large extent and become harsh and brittle. 

"'l.'he extraction of asbestus in the prel:len t stage of the industry may 
rather be termed quarrying than miniug prope1-, the workings so far 
being all open cuts. The rock iti blasted out, broken up, carried to the 
dumps and subsequently cobbed by hand, the latter being generally done 
by boys. The smaller veins, of a-fourth to a-half inch, are frequently 
left in the rock of the dump, as not in the present state of the industry 
repaying the cost of extraction. There iti no doubt that with suitable 
machinery for crn:;hing and cobbing the greater part of most or all of 
the dump::;, which have already reached a large size, would easily pay for 
working over, while the remornl of the dumps them::;eh·es, from the fac­
Of their covering much valuable ground, will very shortly become a net 
cessity. 

"The workings at Thetford are at present confined principally to four 
companies, viz.: King Bros., The Bell Company, Irving, Johnston & Co. 
and Ro%, Ward & Co. These are all siLnated on a small knoll of ;;erpcn­
tine which ril:leti to a height of 80 to 90 feet above the adjacent track of 
the Qnebec Central Railway which traver~es the properlies. The out­
put from all the::1e mineti is practically the same in quality and length of 
fibre, though in the quarry of Irving, Johnston & Co., veins of extra 
width, nearly six and a half inches, have been found. Thi::> extra length 
of fibl'e does not, howeye1·, pmi~ess any special advantage, since it is gen­
erally broken by grains or partings of iron, anJ for practical purposes 
good clear fibre of lwo to three inches, 01· even less, is quite as valuable 
as any. In addition lo the pl'Ope1·ties at this place abuYe mentioned, new 
workings have lately been commenced by :Mr. A. H. l\Iurphy, now of 
l\[ontreal, and by Luck & Mitchell, of Sherbl'Ooke, both of which promise 
well. The:-:e a!'e to the west of the railway, and at a lower level, and 
:some extra WOl'k may be involved in the rcmo\·al of a considerable 
covering of dl'ift in phwes. The gl'ound between the railway and the 
Thetford River, which here marks the western limit of the serpentine, has 
abo been lately proved to some extent, and portions of it found to contain 
asbestus in ,.:atisfactor.r quantity, but the greater faciliticti for working 
the upper levels are such as to give them the preference fo1: the pl'esent. 
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"At Black Lake, fout· miies south of Thetford mines, foul' companies are Black Lake. 

also located. These al'e the Auglo-Oauadian, the Frechette-Dauville, the 
Scottioh-Canadian, and the American Abestus Company, or Wertbeim's, 
at all of which a large amount of work has been done. They are all at 
higher levelt> than the mines at Thetfol'd, and the output, as already 
stated, is not, as a whole, cq ual in quality comparing the percentage of 
firi>tt1 produced. This will be seen from a statement of the relative per-
centages of the two districts, though this is again to a certain extent 
affected by the difference in grading practit1ed by the several companies. 
Thus from the Thetford area the percentftge of firt1ts ranges from 50 to 
70; seconds, from 7 to 30; thirds, from 20 to 40. From the Black Lake 
dit>trict the peL"centages are: firsts, 10 to 50; second~, 25 to 20; thil'ds, 
20 to 60. 

"Taking the scale of prices and the percentage of the higher grades, it 
is seen that at the pl'esent time, commer·cial.ly speaking, the properties 
of Thetford are entitled to the fast place. This ii; to some extent ex­
plained by the fact that a considerable proportion of the Black Lake 
output is off-colour, the areas worked lying partly below the Cl'est of 
the main serpentine ridge anJ having a coni;iderable covering of dl'ift. 
At Thetfol'd, owing to elevation of the knoll on which most of the 
mines are located, the loose or shattered rock, if it ever existed there, 
has been largely removed by glacial action, the surface of the rock 
being frequently polished a;ad striated. It has always been expected 
that the Black Lake output would incl'easo in value when the shat­
tered surface rook was removed, and this expectation has, to a certain 
extent, been realized in so fol' as the workings have proceeded, the 
rock grndu,llly becoming more solid at greater dept~s, and the eolour 
and quality of the fibl'e impl'oving. New working::i along the faee of 
the l'idge at this pla,ce have also discloseJ the presence of large veins 
of excellent material, and greatly suporiol' to that from the lower 
wol'ks, yielding a large percentage of fil'st quality. Hero the action 
of the intrusive granulites has not been feit apparently to any consid­
erable extent, and the conditions in this respeet mo:·e closely resemble 
those prevailing at Thetford. 

"In estimating the values of asbestus p1'operties, the question of the 
relative percentages of output i;hould be carefully consi<lel'ed, since, 
while the number of tons pl'oduce<l by two areas might be approxi­
mately equal, and to the uninitiated the properties in consequence be 
neal'ly equal in value, the one from the large amount of firsts would be 
capable of :paying very handsome diviJends, while the other would 
requil'e great economy of management and yield fat· loss satisfactory 
returns. 
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"In addition to the al'eas just described, sevet"al others al'e worthy of 
notice. The knoll of serpentine near Danville, of Rmall extent, has been 
worked for some years by Ml'. Jeffrey, of Richmond, with good results. 
The veint:1 at this place are not lal'ge, seldom reaching two inches in 
width, but the quality of much of the :fibre is excellent, and, though 
small, a considerable number of them produce a good amount of abestus. 
The proportion of firsts from this mine is at present about 20 pe1· cent., 
and of seconds 60 per cent., t he remaindel', of course, being thirds, thus 
approximating more closely the output of the mines at Black Lake. 

"A more curious deposit however, is that known as the Broughton 
mine. 'l'he asbestus here it! apparently confined to __ a single vein, having 
a hanging wa,ll, in places, of soapstone. Thil' vein was remarkable for 
its large size when first worked, being at times nearly Ot' quite a foot 
thick, as well as fol' the great silkiness and softness of fibre. It had 
more the aspect of a well-defined vein, and has been worked for a dis­
tance of sevel'al hund1·eds of yards, and to a depth of abont 70 feet. In 
the lower workings, however it decreased rapidly in ':lize, and at last 
split up into minute strings, rendering it worthless. Another peculiar 
feature observed at one of the mines near Coleraine station is the 
p re~enee of mica, or a simila1· mineral, associated with the asbe:>tus 
veins, or in close proximity to them, and occurring in irregular fissul'es 
in the rock, of several inches in width. The rock is much shattered , 
and the mica is not, in so far as yet obse1·ved, found in any of the other 
mines in this section of the country. 

"In many placet:1 the serpentine it:1 intimately associated with masses of 
soapstone. In such cases, while occasional small and irregular veins of 
asbestus may be seen, in none of those examined has the quantity, with 
the exception of the vein at Broughton, just described, been found to 
be of much economic importance." 

The methods of working in the district are very simple, consisting in the 
opening up of large open pits or quarries from which the rock after a 
certain amount of selection in the pit is hoisted to surface, those portions 
containing the asbe:;tus being further broken up and going, finally, to 
the cobbing sheds. Here, after the water has been dt"iven off by heating 
on a sheet-iron dcying table a force of boys select out the asbestus, further 
cleaning away the rock and classifying the product according to the 
length of the fibre into "firsts," "seconds" and "thirds." The grading 
adopted by the cliffernnt :firms varie:; very much both according to the 
length and quality of fibre each obtains. One of the leading firms, how­
ever, gives the fol lowing definition :-Firsts, over ?t inch; Seconds, t inch 
and under; Thirds, short fibre obtained by l:lCreening the refuse and 
re-picking it to free it from 1·ock as far as possible. 
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Thero has been a tendency latdy to recognize the necessity of adopting 
machinery in Lhe treatment of the material especially of that carrying 
the shorter fibre, and Lhe American Asbestus Company have installed a 
very complete works fol' the preparation of their proclucr. Here the 
material as it comei; from the quarry is placed in a very ingenious 
car with shelve~, which is run on a track into a drying oven; the remainder 
of the process comdsting of breaking the dried asbestus rock by means 
of stone breakers anJ grading Lhrough a system of sieves. 

The mining is now mostly done by means of steam or compressed air 
drills, steam and hor>e del'ricks being used for hoisting. 

At Thetford, the main wo!'lcings are on a knoll on the east side of Thetford. 

the railroad and here, within a radius of some ten chains, or so, are 
crowded over 20 pits often where belonging todifferentcompanies, with 
only thin walls of rock between. The waste rock hai; accumulated in 
large Jumps around the pits and now that the more accessible ground 
begins to be worked out it is found necessary to remove iL to get at the 
portions thus covered. In order to accomplish this steps are being taken 
by some of the companies to crnsh and work over these dumps, thus 
securing a large amount of asbe:;tns that they contain and removing the 
waste to bal'ren ground further from the· workings. 

None of the pits have attained any great depth as yet, the deepest 
pl'obably measuring not more than 200 foet. 

Recently, in several places, unexpected but cncournging result,; have 
followed on breaking through the large walls ot· faces of rock visible 
in the different pits which were believed for a long time to fol'm the 
limit of the productive rock. This belief proved to be ill-founded and 
similarly in removing, to ensure safety, 11trgc portions of rock al so 
believed 1o be barren good asbestus has been found in several cases. 

Formerly, operations were mostly conti11ed to the high ground, on the 
cast of the railroad, at Thetford and Black Lake; but recently work 
has been begun at Yal'ious points on the lowel' g1 ound, on the other side 
with fair results, although , as far as the works have gone, the 1tverage 
of the fibl'e has been shorter than in the olde1· working. 

The chief mine, outside of these disil'icLs is situated ncm· Dam·illc, 
aud continues to be worked by hlr. Jeffrey. A little activity is also 
evident in other portions of the district of which Dr. Blls who visited 
the localities, speaks as fol lows :-

" *The Brampton Lake mine, which is the most southerly worked to Brompton 

any extent, has been open to a very considerable depth , and a la1·gc Lake. 

* Summary Report of the Ue0l. Surv. Dep., 18fl0. 
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amount of money has been spent; but the prospects fo1· workable veins 
in the lowel' workings are no better than at the surface, and no returns 
have yet been made. About Orford Pond, on the south side of Orforu 
Mountain, and near Long Lake, at the northern extremity of the same 
ridge, excavations have been made in thin and irregular seam::; a fourth 
of an inch, and in the road west from Knowlton Landing to Bolton Pass, 
in the serpentine band to the east of the Miseisq uoi River, some explo­
ratory work has been done without finding asbeAtus of any economic 
value, and, in so far as yet ascertained, this portion of the province does 
not present favourable indications for profitable asbestuti mining." 

The names of the chief companies operating and producing in the 
Quebec district, who give employment to about 1,000 men, arc as 
follows:-

Messrs. Kiug Bros., 1 
The Hell Asbestus Co., 
l\Iessrs. Ward, Ross & Co., Tl tfi d 
The Beaver Ai;bestus Co., r 10 OI' · 
The Thetford Asbcstus Mining Co., JI 
Andrew S. Johnson & Co. 
Mestirs. King, Bros., I 
The American Asbestus ·co., I 
Messrs. Irwin, Hoppe1· & Co., 
The United Atibestus Co., 
Messre. Steele & Co., ~Black Lake and Coleraine. 
Tbe Lanrier Mining Co., I 
The Murphy Mining Co., 
DI'. Jas. Reed, 
The Megantic Mining Co., ) 
Tbe Jeffrey Asbestus M.ine. ~Danville. 

The Scottish Canadian Asbestus Comprrny of Black Lake, being still in 
liquidation, remained idle during the ye::i,r, but hope to start again 
shortly. 

A little prospecting for this mineral was canied on near St. Francis, 
Beauce, on the 1st range, S.W., near the Bras River, but, so far, no longer 
fibre than about~ inch had been obt:iined. Prospecting operations in 
Pontiac county, on the nol'th shore of the Ottawa River, in the vicinity 
of Calumet Island, al'e also reported, bnt with what result was not 
definitely ascel'tained. 

The most interesting feature, outside of the progress in the main 
districts, is to be found in the wol'k prosecuted with a view to testing 
deposits in the Laurentian l'Ock-; of Ottawa county. Some little work 
was done on the property of Mr. W. A. Allan, on lots 15 and 16, range 
V, Portland West. Here, numberless ;;mall seams of the minernl al'c 
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found in the top of a ridge of serpentinized limestone. Only a small 
force, however, was at work, and enough had not been done to give a 
clear idea of the nature of the deposit. 

A more extended effol't is in progress in the Templeton district on lot Templeton. 

11, range VIII of that township. The mine is situated on a low flat 
ridge of limestone which bas been clearnd off by bush firns, so that the 
rocks can be easily examined. A most interesting structure here pre-
sents itself, a peculiar proccl:ls of alteration having gone on, resulting in 
a reticulation of serpentine bandi'l or seams throughout the limestone, 
cores of the latter being surrounded by the former. These cores seem 
to be cleal'l.f cut off from the enclosing serpentine ring, and when :;mall 
can be lifted out leaving like the kernel of a nut a smooth cavity. The 
seams of asbm;tus genel'ally follow the course of the serpentine band 
around the cores, although little cross seams occasionally traverse the 
band from side to side. A number of these r;:erpentinc bands of very 
•arying sizes joining each other at intervals form the reticulation spoken 
of. The COl'es of limestone seem to be much more compact and harder 
than the general mass of the limestone around. 

The work at this mine consists of a shaft or pit somewhat curved, as Operation m 

might be expected, sunk on one branch of a loop of serpentine of larger Templeton. 

dimensions than the rest. Thitl bas been followed to a depth of 50 feet 
without showing any signs of giving out. Th e Sel'pentine band at this 
spot with its accompanying asbe~Lu-; veint> has on surface been traced 
all round the central core, the outcrop of which is the shape of a flat 
ellipse, its larger diameter measu1·ing abont 50 feet. 

Th e large proportion of the fibre, so far, is quite short, but. of good 
quality; whilst a small quantity of" firs Ls," measul'ing up to two inches 
long and very clean and go:>d, was altw obtained. The accompanying 
serpentine shows very beautiful tints, delicate shades of green and 
amber prevailing. IL is cleat· and i:;cmi-traoslucent., resembling wax. In 
cobbing, it breaks away easily and cleanly from 1.hc fibre, which is 
generally ve1·y clean and free from imbedded rocky impurities. 

Only a small force was at wo:·k during 1890, atl commencement was 
only made in the beginning of August, but already a l>oiler ha,; been 
erected on the spot supplying steam to a machine drill. 

The progress of these developments will be watched with great 
interest as being made to test not only a new district, but also a fornm­
tion q uitc different from that of the now well proved areas of Thetford 
and Black Lake. There we are dealing with a~be~tus deposits developed 
i11 relatively extensive areas of serpentine, which would seem to have been 
subjected to extensive fracturing forces, the complicated set of fi8stues 
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thus formed allowing free scope for the percolation of waters and pro­
viding spaces for the deposition of serpentinous material in the fibrous 
form. 

Jn the Laurentian districts so far examined the process of formation 
seems much more obscure. The serpcntinous matter is small in pro­
portion to the predominating limestone rock, and would seem to be due 
rather to a quiet replacement of the ca1·bonate of lime along certain lines 
by the se1·pentine, and thern seems to be no evidence of any extensive 
movement 01· fracturing. 

It seems, however, quite possible that at places this alteration prncess 
will have gone on far enough to produce very considerable bodie.; of the 
serpentine, wherein the veins of asbestus may be found to be both more 
plentiful and yield a larger proportion of longer fibre. 

'l'he exports and imports are given in Tables :N"os. 1 and 2 below:-

1887. (o) 

Quality. 

A8BESTL":-;. 

T.\DLE J. 

ExPOHTH. 

1888. 1889. 1890. 

Tons. I Value. Tons. I Value. 'l'ons. Value. Tons. Value. 
1 

--- ---- --- ·---1-----i-----1 
l st dass... ... 1,761 Sl30,707 3,625 $262,552 4,579 S319,461 5,453 ~453,70-1 
2ncl do .... · J 566~ 23,2(1(; 110 5,30ti 593 27,308 1, 172 58,H73 
3rcl do . . . 18-1 I :1,82o 2011 9,8841 -11G 13,375 373 15,853 

Total" .... 1- 2,51~ 1 Sl5 ,829 -3,930. "277,7-12 5,588 S360,H4 ~gs S528,530 

(a) Second half of year only. 

A8B~: ' "lTH. 

TABLE :l. 

IMPOH'I'>!. 

J<'is«al Year. 

188.i. ' . . 
1886 ....... .. .. . .... . . . 

I 1887. 
l8RR ... . 
1889 . .. . 
1890 .... .. . 

Vain€-. 

s 67-1 
6,831 
7,836 
8,7!13 
H.!l-13 

13,250 
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Value. I Tons. 

--
$ ·~.~·17:~~5 

2,091,976 
..... ... .. 

... . ..... . 2,418,494 
4,758,590 
. ~ 2,653:;~~· · ····· 

5,259,832 .. ..... . 

.. ·5,53~: ;8~. 
2,7l9,478 

.... .. 

. . ·6,~~6:; ;~. . . ..... .... 

Value. Tons. 

..... . ... 2,222,o81 
$ 3,571,202 ....... .. . . 
. .. . ........ 759,517 

2,~12,56o .. ... .. . . . . 
............ 128,953 

198,498 .. . ....... . 
.... . ... .... 7,IIO 

13,850 . ... . . ... .. . 

No. of tons 
No. ofmen mined per 
einploy~d. man per 

·annum. 

, :'tri... , 44 q;,.·~.t,,;:~·"·".v·: . .:'..-=·-5,324 r . · · · · · · ~;; · liiint1 -... ......... 
2,659 

286 
431 

299 
55 •.... ........ 

129 

A~NUAL REPORT FOR 18<)o: DlVIS JON OP' MINERAL STATl~TICS AND MtNltS 

E , D. ING AL I., M. r:., IN CHAR(;J.:. 

\I FREll K. < ~fi:l.\\'V"°· C. :\1.C., I.I.. J1., F. R.::;., DIRECTOR. 
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PLATE II. 

COAL 
ANNUAL PJDUCTION OF CANADA .. 

TABLE A 

PRODHON BY PROVINCES . 

1890 

TABLE 8 

}Nova Scotia. 

}British Columbia. 

}N. W. Territories. 

}New Brunswick. 

MEN EMP:D, ETc., BY PROVINCES. 

1890 

TABLE C 

} Nova Scotia. 

}British Columbia. 

)N. W. Territories.. 

} New Brunswick. 

S; ANNUAL REPORT 1889-90-VoL. V. 

} 1886 

} 1887 

} r888 

} 1889 

}1890 

I 



Year Tons 

1870 700,861 
1871 754,031 
1872 984,664 
1873 l,II7,643 
1874 977,446 
1875 848,395 
1876 794,803 
1877 848,395 
1878 863,o81 
1879 882,863 
1880 1, 156,635 
1881 1,259,182 
1882 l,529,7o8 
1883 1,593,259 
1884 l,556,0JO 
1885 l,514,470 
1886 r,682,924 
1887 1,871,338 
1888 1,989,263 
i889 l,967,032 
1890 2,222,081 

Year I Tom 

r874 81,574 
1875 110,145 
1876 131, 192 
1877 154,052 
1878 170,846 
1879 241,301 
1880 297.595 
1881 228,357 
1882 282, 139 
1883 213,299 
1884 394,070 
1885 365,596 
1886 326,636 
1887 413,36o 
1888 548.017 
1889 649,409 
1890 759,,517 

I 
I_ 

Ct:ULO<iICAL SURVEY DEPARTMENT OF CANADA. 

,\ LFkf.:I> R. C. ~I<:L\\'YN. l. ~. l: . . LL. D., F. R. S. .. OIRECTOR. 

COAL 
TABLE 0 

NOVA SCOTIA 

A N'NUAL PRODUCTION. 

COAL 

TABLE E 
BR}TISH COLUMBIA 

ANNUAL PRODUCTION. 

PLATE Ip .. 

ANNUAL REPORT FOR 18go: D I VISION OF MINRRAL STATJSTICS AND M?NKS 

H. n. INGALL, M. E., IN CHARGE. 
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Year I Tom, I COAL 
EXPORT S 

1873 420,683 (PRODUCE OF CANADA) 

1874 310,988 . . . TABLE F 
1875 250,348 
1876 248,638 
1877 301,317 
1878 327,959 
1879 3o6,648 
1880 432, 188 
1881 395,382 
1882 412,682 
1883 486,81I 
1884 474,405 
1885 427,937 
1886 520,703 
1887 580,965 
1888 588,627 
1889 665,315 
1890 724,486 

Year I Tons 
COAL 
EXPORTS 

1873 5,403~ (NOT THE PRODUCE OF CANADA) 
1874 12,859 . ' . .. , 

TABLE G 1875 14,026. . 
1876 4,995 
1877 4,829 
1878 5,468 
1879 8,468 
l88o 14,217 
1881 14,245 
1882 37,576 
1883 44,388 
1884 62,665 
1885 71,003 
1886 78,443 
1887 89,098 
1888 84,316 
1889 89,294 
1890 82,534 

A NNUAL REPORT FOR 1890: D 1v1sioN oF MINJU<A1. STATISTICS AND M1Nxs PART s; ·ANNUAL REPORT <889-90-Voi.. V. 
R. P . JNG A LL , M. E. 1 I N CH ARG E. 
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COA"L. 

Operations were carried on during 1890 in :Xova Scotia, British Production. 

Columbia, theNorth-WestTerritorie and New Brunswick and altoge~ber 
3,117,661 tons of coal were raised, value at the pit's mouth, $6,rn6,110. 
This shows an increase in quantity over 1889 of398,183 tons, and in value 
of $011,928. Comparison with years prior to 1890 is given in the 
accompany ing grnphic table A. The production by provinces is also 
graphically illustrated, and is given in table B, while table C shows the 
average number of men employed as well as the number of tons mined 
per man per annum. 

The production of Nova Scotia and B1·itish Columbia is given in 
graphic tabl es D and E, respectively, while that of New Brunswick and 
the North-West Territories is given for the past four years in table 1, 
following: 

00.\f,, 

TABLE 1. 

PHOJlUC'J'LON IN NEW BRlJN811'JCK AN]) NOR'l'H 'VES'l' T ERRI'l'OHIE8. 

N~w Brunswick. / N orth-\Vest Territories. 
Year. 

-----,------
- - _ __:ons. __ valu~- _ Tons_. _ -~alue_. _ 

~........ . ~~ ~M ~m s~m 
1888 5, 730 11, 050 115, 124 1 183, 354 

~.......... ~ill ~~ ~~ ]~~ 
~. ~ml ~™ ~~ ~~1 

The statistics of exports are g iven in the following tabl es 2, 3 and 4, Exrol'ts. 

and graphic tables F and G, which explztin themselves:-
Oo1u. 

TABT.g 2. 
EXPORTS: THE Pnonuc~~ 01•' o .. rn.~DA. 

1889. 1890. 
Province. - - ------------

Tons. I Value. Tons. Value. 

-:tario~.-.. -. -.. -.. ~.-~-.. -. . -.. -. 1---55 - . -;~1--368 -;-559 

suebec ... : . . . . .. . . . .. . . . . .. . . . 7,249 17,8~8 , 12,599 32,233 
Norn Scotia._... .. . .. .... .. .. . , 186,608 396,830 202,387 42G,070 
New Brunswick. . . . . . . . . . . . . . 710 1,728 37 161 
Prince Edward I sland . .. . . . . . . . . . 9 32 142 478 
Manitoba........ .. .. .. .. .. .. .. 1 11 71 214 

I 

British Columbia ... . . .. . ... .. .. . . _470,683 ~!)18,263 _ _ 508,882 ~977,~ 

'l'otn.ls..... .. . . . . . . 665,315 $2,334,905 724,486 J S2,436,906 



Exports: 
Korn Scotia 
and British 
Columbia. 
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COAL. 

TABLE 3. 

EXPORTS: NOT THE PRODt;CE m· CANADA. 

1889. ,18!l0. 

Province. 
Tons. Value. Tons. Value. 

I 
Ontario. . . . . . . . . . . . . . . . . . . . . . 72,008 $173,382 03,251 8150,258 

~~~~e~-~~ti~. ·.·.-.· ·.·. : : : : : : : . : : : : : : 
1!:~~~ r6:m 1~:~~~ ~~:g6~ 

I 
~ew Brunswick .. ......... .. .. .. . f 178 500 136 395 
M anitol>a. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 178 1 801 

I Totals ............. . . ,--80,2!)4 _ 8215,217 =-82,534 __:;l!J7,551 _ 

Table 4 gives the exports annually since 1874 from Nova Scotia and 
British Columbia:-

COAL. 

TABLE 4. 

ExPOHTS: NOYA ScoTLA Mm Bun•rnfl Cor,t;>JBIA. 

Nova Scotia. British Columbia. 

Year. 
Tono. Value. Tons. Vaine. 

-------- ---------------! 
1874 .... 252,124 '3647,539 51,001 8278,180 I 
rn75 ....... . . . .. 179,626 404,351 65,842 356,018 
1876 ... . . . . . . . - 12G.520 263,543 llf;,910 627,754 
1877 ..... .. 173,389 :152,453 118,252 1 590,263 I 
1878 ... 154,114 293,795 1G5,7::\4 698,870 
1879 ... 113,742 203,407 186,094 608,845 1 
1880 . . . 199,552 344,148 21!J,878 I 775,008 
1881.. .......... . J93,081 311,721 187,791 622,965 
1882 . . .. . ... 216,954 S90,121 179,552 I 628,437 
1883 .. 192,795 3313,088 271,214 I 946,271 
1884 . ... 222.709 430,330 245,478 901,440 
1885 · ·· · ···· · · 176,287 349,650 250,191 1,000,/64 
1886 240,459 441,693 274,466 960,649 
1887 . . ......... . 207,941 390,738 356,657 1,262,552 
1888 . 165,863 ::!30,115 405,071 1,605,650 
188!) . . . ··· · ·· 186,608 1 396,830 I 470,683 1,918,263 
1890. .. ....... 202,387 426,0'iO 508,882 1,977,191 
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The following tables 5, 6 and 7 show the amounts of coal annually 
imported into the Dominion since 1880 :-

CoAL. 

TAllf,f: .3. 

h1POHT8 OF Brn;)ll~Ot:s COAL. 

Fiscal Year. Tons. Value. 

------·-i---·--1 
1880 . . . . . . . . . . . 457,0.J.!J Bl,220,7Gl 

1
1881 . .. . . .. .. . .. .. . . . . .. . . . . · 1 587,024 1,741,568 
1882 . . . . . . . . . . . . . . . (;3(;,374 l, 9!!2,081 
1883 . . !)11, 620 2, 996, 1!)8 
188-1.... . . . . .. . . .. . . . . .. . l,118,Gl5 3,Gl:l,470 
1885. . . . . . . . . . . . . . . . 1,011,875 3,197,5'.l!l 
1886 ()30, U4!) 2,5!!1,554 
~... . .......... L~m ~~~ 
1888 . . . . . . . . . 1,231,234 3,-151,Glil 
1889 . . . . . . . . . . . . . . . l,2.J.8,540 3,255,111 
18!!0 . . . . . . . . . . . . 1, 40!!, 282 3, 528, !l5!J 

COAi .. 

' l '.\13Lfo: 6. 

lYPOl<'L's o~· .A1f'rHHAcrrE Co.\1 .. 

Fi8cal Year. Tons. V~Lltll". 

I _______________ _ 

1880 ..... . . 
1 mL:::::::::::.:::.:::.: 

1883 .................... .. 
188.J.. ... . ... . 
1885 .......... .. ........... . 
1886 . .. . ...... . ........ .. 
1881 ..... .. ................ .. 
1888 .............. . ............. . 
1889 .............. . ...... . .. .. ... . 
1890 ...................... .. . .. 

516,729 
572,092 
638,273 
754,8!)1 I 
808,000 
910,324 
995,-1251 

l,100,1G5 
2,138,627 
1,291, 705 1 
1,201,335 

Sl,509,960 
2,325,!)37 
2,6G6,35G 
::l,344,!J3(i 
3,831,283 1 
3,9~~J,8~4 
4,028,0aO 
4,423,002 
5,291,875 
5,1()9,481 
.J.,595,727 

Imports 
BituminouH 
Coal. 

Tm ports 
.Anthraci tt'. 



Imports 
Coal Dust. 

Market in 
Canada. 

Nova Scotia 
OpPrators. 
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COAl,. 

'l'ABLE 7. 

" b1POR~'8 m· CoAT, Di;s·1•. 

Fiscal Year. Vo.Jue. 

1880 ... . .1 3,565 s 8,877 
1881.. .. " . 337 666 
1882 .... . .. , 471 900 
1883 .. " . . .. .. .. . . ......... 8,154 10,082 

I 1884 ....... .. . ...... . . 12,782 14,600 
1885 ..... .. . ........... 20,185 20,412 
1886 ... . 3G,230 36,996 
1887 ... :n,401 33, 178 
1888 . . . 28,808 34, 730 
1889 . . . . . · · ····· · · · · 39,980 47,139 
1890 ... . ..... . .. . 53,10{ 29,818 

* This table includes coal dust and all coal other than that specified as anthracite or 
bituminous . 

.Assuming that the imports, as given for the fiscal year, are equivalent 
to those for the calendar year, there is shown to have been a market for 
coal in Canada during 189.0 equal to -i,974,362 tons as follows:-

Producti011.. . 
lmports .... . .. . 

Tons. 
3,117,661 
2,663,721 

Less- Ex ports . . .. . . ....... . 
5,781,382 
807,0~0 

4,974,3G2 

Nova Scotia-There were nineteen collieries producing, during 1890, 
as follows:-

CollierieR. 

Chignecto . .. . 
. Toggins . . . . . . . . 
Salt Springs .. . 
:'lpringhill .. . . 
Acadia .. . ... . 

. 1. 

Black Diamond. . . . .. .. , . . . . . .. 
l£ast River ... 
Intercolonial . . . . .. 
Holmes . . . 
Bridgr1port ...... . 

Lessees. 

Cumberland Coal Mining Co. 
.Joggins Coal Minjng Association . 

. Cum herland Rail way and Coal Co. 

.Acadia Coal Co. 

B. G. Gray. 

General Mining As ·ociation. 
. ........ Caledonia Coal and Railway Co. Caledonia. 

Francklyn .. 
Glace Bay. . . . Glace Bay Mining Co. 
Gowrie. . . . . . . . . . . . . . . . Archibald Blowers. 
International.. . . . . . . . . . . International Coal Co. 
Ontario. . . . . . . . . . . . . . . Halifax Coal and Iron Co. . 
Reserve . . . . Sydney and Louisburg Coal and R.R. Co. 
SY.dne:i- . . . . . . . . . . . . . . . . . . . . . . . ... General Mining Association. 
Victoria . . .... . . . .. . . .... . .. . . 
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The production of each of tl:~ese is g iven in the following tahle which 
is, as are all those relating to Nova Scotia, taken from the report of the 
Inspector of Mines for that Province. 

Co.u. 

TABLE 8. 

NOVA SCOTIA. 

PHODUC'J'ION BY CO.LT,IEltJE8, 1890. 

Colliery. Tons. Coll iery. Tons. 

----------i-- -----·---i--
Chignecto. . . . . . 11,336 1

1 

Francklyn . . . . . . . . . . . . . . 810 
J,oggrns.,. . . 68,181 Glace.Bay... . . .. . . 124,848 

J t:lal~ Spr.rngs.. 157 Gown e . . . . . . . . . 158,0~~ 
Spr1111Sh1ll..... . . . . .1 46!l,293 I International.. . . 1G0,2G: 
Acadia........ 307,924 Ontario........ .. 10,13::> 
Bl11.ck Diamond. 37,270 Reoerve . . . . . . . . . . . . . 174,615 
East River . . l,5'.l3 Sydney......... 203,359 
JntE:rcclonial 120,668 Victori11. . . . . . . . 101,841 
liolmes.... . . . . . Gfi,303 ---
Bridgeport ...... ·I 31,610 Total. . . .. . .. . . . ... . .. 2,222,081 
Caledonia . . . . . . . . . . 17 4, 915 

In the following tab les cerLain statistical information is given relating 
to the coal trade of Nova Scotia, which wil! explain itself:-

COAL. 

TABLE 9. 

NovA SconA. 

PHODUCTION, SALES :\ND COLLIERY CO"°SUllP'l'ION. 

Period. Production. Sales. I Colliery 
Con;umption. 

I -------------------- ----·-- ------- -------

I . 
1890-First quarter . . . 

" Second " . .. . 
'l'hird 
Fourth " 

Tot.tls .. 

Tons. Tons. Tons. 

. .. . . . tons. . . . 364,428 I 239,264 37,357 
'' •• • • t 587,SOG 528,906 53,669 
" 6~7, ,188 677,441 47,167 

. . . . 2,222,os1 I 2,ooo,..i44 180,589 
------------ -------

1889 

1888 

1887 

.... __ G:2,359 1_ 554, 77:l l_~,396 I 

.. . . . . . .. . " .. . _ l,9G7,032 _1,741,~20 -- 177,106 I 

1

1886 

1885 

3 

1, \!8!),263 1, 765,8!)5 176,336 

1,871,338 1, 702,046 156,550 

1
_1,682,9~ ~~ _159,5~ 

" . . . . 1,514,470 1,405,051 142,939 
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COAL. 

TABLE 10. 

NovA Scm.·1A. 

COAL TR1IDE BY COUN'l'IES, 1800. 

CV~IBEHLAXll. Pic•roc. CAPE BHETON. To·rAL. 

y "' ."."O<l I lfai"'d I Hold. R.;;,a. -1 H~d~ _ Roi"'dJ ;;Id. Roioe<l. I Sold. 

I I Ton~. Ton~. Tons. Tons. Ton,, 
1 

Ton,, Tou". ., Ton". 

First quarter, 151,886 137,8.iO 113,275 !H,49!l 99,21i71 !i,9151 364,428 23!),264 I 
Second " 139,132 122,4'13 131,431 114,34!) 317,237 2!l2,174 587,806 528,966 
Third " 74,31!1 !il,703 150,200 1'17,032 422,!l69 462,706 647,488 G77,441 , 
l?ourth " 183,629 163,2451 1~7,788 126,290 300,942 265,2381 622,3:)!1 554,773 

I Totak .. ~48,!l~ - 4!ll,24lll 532,7o(l 482,17~ l,14?,.u5 ·1,02!,033

1
2,2~2-:0812,00~,444 

1 

188(). " 54!1,294 46(),(183 4~,143 429,500 934,593 842,237- 1,967,03211,741,720 

COAL. 

TABLE 11. 

NOVA SCOTTA. 

DISTlllllVTrON OF' COAL SOLD . 

. I 
I 

l\Iarket. 

Nova Scotia:-
Transported by land .. 

" sea. .... 

Total . . 

I 
New Brunswick.... . . 
Newfoundlm1d ....... . 
Prince Edward I sland . .. . 
Quebec . . . . ...... - ..... . 
W est Tndies .. 
United States.. . . 

I 

Other countries. 

Total. 

1889. 1890. 

Tons. I Tons. 
1 

I 351. 995 I 390,322 
264,481 283,86!) 

----- ------
.I 616,476 674,191 I 

218, 505 251, 7 4!) 
.. , D8.048 107,557 

61,533 62,544 
707,612 842,16::1 

\ 4, 461 5, 284 

I 
I 

. . 33,584 I 36,956 I 
: . \ 1, 74~:;~~ 1 .... ~.~.4~~ I 

No,·a Scotia Regarding operations in the province, the following notes are taken 
development~. from the report of the Inspector of Mines above referred to:-

" Pictou Oounty.-At the Intercolonial Colliery extensive workings 
were pushed into the Holmes area, and the coal found to be of good 
quality. Preparations are being made at this mine for erecting a power­
ful hoisting engine to draw coal direct from the dip workings, and to do 
away with the iutermediate engine. Further work in the second seam 
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leads to the hope that next season it will furnish a large SU])ply of coal N o\(\ Scotia 
. dP1·elopment". 

of good quahty. The manufacture of coke ha.s been commenced here 
and the results arn pronounced satisfactory. 

"At the Black Diamond Colliery the extraction of pillars has been 
continued. 

"At the collieries of the Acadia Coal Company ::i. new hoisting 
engine has been procured for the Acadia Slope. The work of reopening 
the FoJ"d pit has been steadily carried out. The old workings have been 
isolated, and the levels, etc., arc being driven in the bottom coal, leaving 
a cover of twelve feet of coal between them and the old wod:ings in the 
upper portion of the seam. 

" Cape Breton County.-Somo prospecting was done in the rear of Big 
Pond, East Bay, Cape Brnton County. The following analysis of coal 
was made for the Rev. M. A. McPherson:-

Volatile mattpr . . . . . . . 
]~ixed carbon. 
Ash ... . . . . 

Coke, percent. 

41·7H 
H·!JS 
13•23 

100·00 
58"21 

"It yields a fit-m co-herent coke. The gases evolved during coking 
burnt with a yellow smoky flame. Colour of ash, put·plish brown. 
G. C. Hoffman (Geo. Sul'., Canada). 

"Other Counties.-Discoveries of coal were reported from Pansboro', 
Cumberland County, and from Middleton, Annapolis county. 

The following information also taken from the report of the Inspector 
of Mines for Nova Scotia, is by l\fr. Wm. Madden, Deputy Inspectot· for 
the counties of Pictou and Ct1mberland, and relates to mines in those 
counties:-

" Pictou County.-International Coal .Zltfining Company, Westville.­
During the year an attempt was made to connect the WOL'kings of 
No. 4 slope with the workings of slopes Nos. 1 and 2 for the purpose 
of hoisting the coal to surface at one outlet. The water, however, 
became so heavy that the sinking and other necessary operations in this 
line had to be discontinued and the connection has not been made. In 
No. 4 they continued drawing pillal'S until June, when WOl'k was 
stopped, and the men wern transferred to No. 1 slope, which was then 
worked double shift. 

"In March, the levels going south in No. 1 slope wet'e driven to the 
limits of the area on that side, and beyond the banier, into the adjoining 
area. In Octobet", they stat·ted drawing the pillars near the line. About 

3l 
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Nova Scotia the same time operations were resumed in the Scott pit, with the idea 
dPrnlopments. ft t" tl 1 h" l . b d . b" d" . b . . o es mg rn ooa, w io 1 is t e seoon seam rn t is 1stnot, t at is, it 

immediately underlies the SAam or vein on which slopes Nos. 1 and 2 
and 4 are driven, a vertical distance of about 300 feet separnting them, 
It bas been a general idea that this .second seam 01· vein, to the dip, 
would improve in quality, and the management has fully determined to 
satisfy themselves upon this point. ln this year much labour and care 
has been betltowed upon the air-ways in the old slopes (Nos. 1 and 2), 
by in many places repairin~ and enlarging them ; the 1·e1rnlts have been 
satisfactory. It has been decided to make further extensive improve­
ments, by erncting larger and more powerful winding engineFl on the 
bank, onabliug them to hoist not less than from twelve to fifteen boxes 
from a depth offrom 4,000 to 5,000 feet, instead of only seven boxes, as 
heretofore, thus permitting them to do away with the undel'ground en­
gine at the 1,700 feet level. The old slopes have been timbered, anJ 
rails laid to the 3,300 feet level, in preparation for the changes. 

"Acadia Mines, Westville.-Work has been very steady at this mine 
for the past year, pillar working in 'the 3,100 ft. lift forming the princi­
pal feature. It is now nearly finished, and has been very successfully 
prosecuted, a large pereeutage of coal having been obta_ined. In the next 
lift 3,560 feet, the levels on the north side have been driven 2,000 feet, 
and are now stopped. Ou the south side the levels have been driven some 
2,500 feet and are still working. 

" Vale Colliery, Acadia.-McBean Seam.-At this mine, which u11-
fortunately about a year ago caught fire, the coverings of the Travelling 
slope and East intake were removed on the 22nd March, and left open 
for a few days, when, the temperature beginning to ri;;e rapidly, it was 
deemed best to close them up again. It has remained in this situation 
since that time. 

"Six Feet Seam.-Work has not been very actively prosecuted here. 
In August, in the west side, 3rd Balance, 1,000 ft. lift, they began draw­
ing the pillars. The levels going east and west on this lift wel'e stopped. 
In the lower lift the levels on both sides are being driven. 

"McGre_qor Pit, Stellarton.-At this pit they have been opening up 
the lower lifts ; the co:.i.l is strong and gives off considerable gas, so that 
it was found necessary to prohibit the use of powder on the lower lift, 
south side. This made a very difficult job of driving the balance. They 
have, however, succeeded and 1:>tarted eleven bords on south side balance. 
The balance west side of south slant is up and bords started off; the air 
being increased by getting those places through, so that powder is 
now again used in the lower shift, south side. The balance on south 
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side north slant is also driven up, and air likewise increased lal'gely. Nova Scotia 
. developments. 

'l'he pillars along the crop have been very successfully won. A. new 
place has been driven to the sul'face with the view at some future day to 
utilize it for a boit>ting slope, doing away with the shaft and underground 
engines. 

"Douglas Slope.-No. 2.-Tbis slope has been cleaned up and timbered. 
On lst September the mine bords and levels going east and we8t were 
started to work. The dl'ift which, about six mo11ths ago, was driven 
with the aim of catching tbe Cage-pit seam, bas been excavated thl'ough 
rock and stone, etc., a distance of 250 feet, at which point the cage-pit 
seam was stl'uck, thus winning a large field of coal for this slope to 
handle. Boreholes to tap the drift connecting the cage-pit and Foord 
pit were put through, and the water of 3rcl seam is now running to the 
Foorcl pit. 

"Black 1Jia.mond Mine, Westville.-This mine has been kept pretty 
steadily at work during the year, pillar wol'king forming the principal 
feature. They began some 1,500 feet down the slope drawing the pillars 
that bad been left to support the travelling and main slopes, and are 
succeeding in getting some very fine clean coal. 

"Eawson Mine.-A small amount of work has been done here during 
the year. The ventilation (natural) during July and August gave some 
tl'ouble. Their pump is not of sufficient capacity, and, in consequence, 
the water gave thorn difficulty. Some prospecting was done in the month 
of October. Twenty-five men wore employed in December. 

"Minudie.-Ten or twelve men worked hel'e for the first three months 
of the year, taking out some very good coal, supplying local demands; it 
then remained idle from Mal'ch to Novembel', when work was again 
begun, and at my visit in December, twe lve men were employed. 

"Chignecto.-This mine worked on in the usual way until July, when 
most of the men were dismissed. Some 19 or 30 were, however, retained 
prospecting until late in the fa ll, when Mr. Frank Burl'ows, underground 
manager, too k these men and began taking out coal along the crop-out 
on the ea;;tern ic::ide of their works, and as it can be got water dry, the 
idea is to keep these men employed for the winter months in readiness 
for p1°0!'lpecting next spr ing. 

"Scotia -Alexander Dewar began taking coal out of what was form­
erly known as the Scotia al'ea, and on my visit in December be had 3 or 
4 men employed." 

From the statement of J\fr. P. Neville, Deputy Inspector for Cape 
Bl'eton Island, the following notes have been taken, which will illustrate 
the year's operations in that part of t he province:-
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Nova Scotia "Gowrie Mines.-Work has been carried on its usual way levels ex-
deveh,pment~. . . ' . 

tended on both s1deA of the low lift and rooms broken off. On No. 1 hft 
west side, the levels have been driYen about 99 feet parallel to the stone 
troubles; it is found, as they advance, that the coal is dipping slightly 
to the south-west, so that the course of the levels are now going more 
northerly, gaining more grip on the seam. The management say it is 
their intention this winter to drive through and come out on the opposite 
side of the basin. 

"Ontario Mines.-During last winter pumps were placed below No. 1 
level for the purpose of drying the dip workings. The watel' was low­
ered by the lOth of June a distance of 200 feet to No. 2 leYel, and up to 
the last ofSeptembe1· it was lowered to No. 3 level, a distance in all of 
460 feet. From that date the pumps seemed to be getting out of order 
and the water raising. Finally work cea~ed on the 31st of October and 
pumps and pipes removed to the surface. 'Ihe coal mined here during 
the season was taken from No. 2 section, north side be(,ween No. 1 and 
No. 2 levels. A few pillal's have been drawn up and split in No. 3, north 
side; also six rooms were worked at the face of the solid coal, below No. 
1 level, south side. 

"Caledonia Miries.-Work has beeri brisk at this mine during the last 
season. The main deeps have been driven down 300 feet; No. 2 levels, 
above this, have been extended on the west and east sides, and rooms 
broke off and worked. A slant road bas been driven from this east JeyeJ 
coming out at the cast side of the pit, for the purpose of drnwing coal 
from that section. A small secLion of pillars hnve been drnwn and split 
in the eai::t side rise workings. A new double engine has been imported 
anrl. placed on surface east of the hoisting shaft for Lhe purpose of draw­
ing the coal from the deeps. Also, preparations are being made to put 
a double furnace where the F>ingle one is now. 

"Little Glace Bay.-The operations at this colliery during the year 
has chiefly been the extension of rooms already gained and worked off 
the levels. The rooms south of the 1,800 feet headway have been work 
ed, and some of them drawn up to the llal'bour pit workings. 

"International Mines.-The pit bottom has been re-Limbered; the back 
deeps have been dl'iven, connecting No. 9 ianding; laid and wol'lrnd No. 
8 and 9 landings. No. 6 ~ection has been driven seawards to the barrier 
and stopped; ~outh side drove and laid angle deeps, from pit bottom 
level to No. 1 landing on incline deep. 

"Reserve Mines.-Dul'ing last winter the cast slope was driven down 
and a new lift of 600 feet gained, and levels turned off east and west. 
The wcsL levels were driven three chains, and the east eight; back deeps 
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were also driven and rooms broke off and worked parallel to the level. ::-ro,,a Scotia 

A new travelling road has been made up the back deep on east side. The rlevelopments. 

barrier between No. 2, east side level, and No. 6, west i;ide, has been 
pierced foi· the purpose of letting off the water from that section, which 
had been filled for a number of years. This done, it was found that the 
pump on the east side was not equal to the task, :rnd a new pump has 
been placed at the bottom of the west slope to dry No. 6. 

"The Emery Mine, which had been idle for a number of years, and full 
of water, has this year been pumped out, and a pump placed below the 
bottom of the pit, by which the water is pumped up the shaft to the sur­
face. This shaft has been repaired, and slides and cages put in. The 
coal is rai sed to bank in half-ton boxes. A bank-frame and engine-house 
have been erected, and an engine and boiler placed therein; also, a branch 
railway of 400 yards has been built, connecting with the Reserve road. 
The levels in the west side of the pit have been driven about 700 feet, 
and headwayi; driven towards the rise; rooms broke off and worked; 
these rooms arc eighteen feet wide; pillars eighteen feet thick; cros~­

cuts twelve feet, and sixty feet apart. On the east side, the old leveis 
and roomA have been extended, and a pair of dip-slants is being driven, 
in order to gain a lift of 600 foot. 

" Old Bridgeport.-Levels and rooms have been extended on the south 
side of the pit. No mining has been done during the year north of the 
furnace headway. 'l'he band of the shale, spoken of in last year's report, 
was found to be quite thin in Lhe levels or low rooms, and consequently 
it was taken down with the top coal, which made the seam about nine 
feet thick. However , as the levels advanced it was found again to 
thicken, and the management thought it more profitable to timber aud 
keep it up than take it dowu. A section of pillars have been drawn 
from south of mine headway. 

" Gardner Mines.-Tbis prope1·ty has been acquired by Messrs. 
Burchell Brothers. This property has been closed down since 1879, 
previous to which it was worked by the Gardner Coal Company. It was 
thoroughly equipped with the best machinery, some of' which are still 
in excellent condition. Work commenced there in the latter part of 
the summer, getting everything in order to be ready for shipping at the 
opening of navigation next spring. Engine houses and miners' cottages 
are being erected. 

"Victoria Mines.-Work has been carried on atth it:i mine in its usual 
steady way during the year. The east dips have been extended and a 
lift of 600 feet gained; this lift being free from water is completely dry; 
levels have been turned off east and west, and driven 150 yardt:1. A 
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Kava Scotia. balance was driven upon the east Hide and rooms broke off. The levels 
on No. 2 lift are still being extended in driving up tf.e balance. 

Kew Brunfi­
wick. 

Korth-,Vest 
T"rritorieH. 

"Sydney Mines.-I am glad to state that, a grnat improvement have 
been made in this pit during the year for the safet,y of men's lives. 
Now travelling ways have been made on the south side, a distance of 
1,700 yards. On engine and incline planes, whel'e the roadway was 
found narrow, additional manholes have been driven between the ones 
there already, accordi1?g to law. On the nol'th side bankhead land­
ing, where the road was narrow, the place has been made wider for 
300 feet, so that there is now ample room to pass the standing 01· 

moving trips. No. 3, or pump deep, has been working since tbe 27th 
of May last. This is one of the submerged districts. The deeps have 
been extended 300 yards i11 solid coal, and rooms broken off right and 
loft and worked." 

The value of Nova Scotia coal has been computed at $1.80 per ton of 
2,240 pounds at the pit's mouth, or $1·607 per ton of 2,000 pouuds. 

New Brunswick-A small quantity of coal was raised in this province 
during the year, and was the result of the operations of fourteen pro­
ducers in the neighbourhood of Grand Lake, Queen's and Sunbury 
counties, from whence it is shipped principally to St. John. The 
seams are small, and the work of a desultory character, being carried 
on principally by farmers, who, during the winter months and between 
the seasons of sowing and harvesting raise small quantities from pits 
sunk on theii· properties. 

North-West Territories.-Returns were received from seven producers, 
the principal one being the Alberta Railway and Coal Company, operat­
ing at Leth bridge, Alberta, the others being in the vicinity of Calgary 
and Edmonton, where small seams are worked to supply lo~al demandti. 

Large depo::iits of coal have been located in the vicinity of Canmore 
and between that point and Anthracite, and it is confidently expected 
that the new discoveries, as well as the older workings at Anthracite, 
will be operated during the present year, as it has beon fonnd that the 
anthracite and semi-anthraci t.e afforded by these depositi; are of very 
superior quality. 

Regardingg the deposits at Canmore, Dr. Selwyn, in his summary 
report for 1890, writes: 

" On the 29th of August a ;:.hort time was spent at Canmore to look at 
the ooal mines newly opened there on the seams on the right bank of the 
river described, pages B-132 and 133, Annual Report, Geological Survey, 
Vol. 1, 1885. The three feet seam i;:; now being worked by a slope which 
starts on a terrace about 200 feet above the river, where a small outcrop 
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·of the measures is expo8ed dipping 50° to 60° to westward. In a level 
being driven in to the hill to Cl'OSS cut the seams, about 100 feet below 
the slope, the dal'k shales associated with the coal bad been stl'uck at 
about 30 feet in dipping 30° to north-east, so that thel'e must be eithei· 
a fault or a steep anticlinal fold along the face of the hill. The coal is 
much crushed and slickensided. It is appal'ently a semi-anthracite, like 
that from Cascade Hiver--see analysis, Part M., Annual Report, Geolo­
.gical Snl'vey, Vol. 1, 1885. There can be little doubt that the Canmore 
seams are the extension of those of Cascade River and Anthracite on the 
opposite side of the Bow River valley. The mine is already connected 
by a branch railway with the station at Canmore; an incline tramway 
and shipping ,;tages have been constructed at the mine and there ii! now 
·every convenience for handling a lal'ge output." 

Dr. Selwyn also vi!:lited the 'furUe Mountain coal al'ea, of which he 
writes, in the above referred to repol't, as follows:-

"In the Turtle Mountain ,coal field, range 24, township 1, several pits 
and bore holes have been sunk and in all seams of lignite-coal of work­
.able thickness have been titruck. In on~ pit, now full of water, but said 
to be 50' 6" deep, strata are stated to have been pass.ed through as 
follows:-

Feet. Inches. 
·surface. . . .. .. . . . . . .. ... .. ... ... . .. . .. . .. .. . . 3 0 
Dark clay... . .. .... . . .. .... . . .. .. .... .. . 
-Coal. .. . .. .. . . .. .. . . .. .. 

4 0 
5 (j 

-Clay shalo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 
·Coal..... . ...... ... . . . ... . . . ... . . 

10 0 
3 6 

Sandy brown shale. ... . . . . . . . . ... . (j 0 
Soft whit~y brown sand"tone . . . . . . . . . . . . . . . . . . 2 0 
Sandy clay.. . .. . . .. . . . .. .. . . . . . ..... .... .. 
Coal .... .. ...... ... .. . .. . ...... . 

6 0 
J 6 

Friable whitey brown s:i.ndstone . . . . . . . . .. . . . 
Bored from bottom of shaft--sandstone . . . . . . . . . . . . . . .. . 

12 0 
20 0 

73 6 

"In another pit, 150 yards south of the one above described and about 
15 feet higher, the coal was struck at 40 feet 4' 6" thick, then 12 feet 
sandy shale and thin bands of iron Ol'e; coal 1' 6" then bored 25 feet 
through sandy shale; total '78' 6". This is the only pit from which any 
coal has been raised. An engine with winding gear and shaft house have 
been erected here and a few tons of coal raised. This section is probably 
the most reliable, and omitting the upper 5' 6" seam of coal given in 
the first section, which is probably a mistake-the two sections are much 
alike. The coal or lignite, like that of the Soul'is at Roche Percee, slacks 
on exposure and would not bear distant transpol't. 'rhe seams probably 
underlie the whole of Turtle Mountain, except where deep ravines have 
been cut out and have been filled in again with the superficial drift 
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deposits. They will probably be found in places in township 1 from 
range 19 to 24. They could be mined at small cost, and for use among 
the settlers in the treeless countl'y to the north and "north-west between 
the Souris River and the Mountain would prnve a cheaper and more 
economical fuel than wood. 

'·I examined this district in 188~, and in the Summary Report for that 
year, page 2, it was stated 'the evidence obtained clearly shows that 
there is every likelihood of workable seams being found here, as on the­
south flank of the mountains, at the head of Willow Creek in Dakota a 
seam has already been found showing from 3 to 5 feel of lignite of fair 
average quality.' The seams now opened are doubtless the extension of 
those above referred to on Willow Creek, and as soon as rai lwayH are 
constructed to the mines, the lignite could be very advantageously dis­
tributed over a wide extent of country in which wood is even now scarce­
and costly, and yeal'ly becoming more so." 

Btitish Columbia.-The production of coal in British Columbia is that 
of four collieries, viz. :-

N anaimo CoJliery, owned by The New Westminster Coal Mining 
and Land Co. 

Wellington 
E. Wellington ·' 
Union cc 

" 

cc 

R. Dunsmuir & Sons. 
East Wellington Coal Co. 
Union Colliery Co. 

Statistics regarding their output are giveu in the following tnlJle 12, 
for comparison with which a similar table, No. 13, published for 1889, 
is given. 

COAL. 

TABLE 12. 

Btu•rrnH Cor.u:umA. 

PHOOUCTION, SALE~, &c., FOii 18!J0. 

Xarne C 1 Sold for Sold I On hand, On lm11d, Number I 
of .0 " 1 home con- for exporta-, ht .Tan., lst .Tan., of men I 

Colliery. raisec · surnption. tiou. lSSn. 1890. employed. 

;--- ------- ~ns-. -I Tons-. -1--;:o-:--;:-ns-. -I-Tons-. -1- --
::-;· auaimo... . 43G,241i . 110,141 I 327,!l4G 10,744 6,802 1,493 
W ellington..... l!l5,43G I 78,l-11 ll!J,035 3,416 2,7!1-I ()4(j \ 
E. WE>llington.. 4!l,fl54 9,502 39,848 612 1,605 170 

Un;:
1

t~1. . .. ,:;,:~\~~~~! 5::::~~-- :~:~: __ -. l~--2,~ 
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COAT,. 

TABLt: 13. 

Bnr'L'ISH Cor,UMBIA. 

1889. 

I C 
1 

Sold for I Sold - , 01~ h>tnd, On hand, 

I raisec · snmption. tion. 188(). 18!l0. 

45 s 

~11rnber 
of men 

Pm ploy!'d . 
~oa l home con- lforpxporta-

1

.Jan. ht, Jan. lst, 

----1- ---·-------- ---
T~n: _ TonH. ' ·1 Tons. j Tn~1s .. I T on: - · 

Xanaimo.... .. 2o0,1ilo H ,!l29 200,800

1 

.),73(J I 10,1.J.4 81:i 
W ellington. ... 30G,189 j 85,701 221,(\11 .J.,H3 3, 416 8()2 
F.. W ellington. . 57,537 8,552 I .J.8, 25!) 112 (i12 rno 
Union. . . :H,9.J.8

1 

112 26,G.J.5 j 2,2.J.0 10,.J.31 31-1 

I T otalfi 1649,ici!l ~,2981-mi,7151--12,233 - 2\208--2,W-
1 

Regarding the operations 'and de\elopment in British Columbia dul'ing British Cn­

the year the following note:; are taken from the report of the Ministet· lumbia de\'e-
£ , c lopuu1:nt~. 

of Mines of that province :-

Nanaimo Colliery. 
"The coal from this colliery was in good demand during the past yeal'. 

"No. 1 Pit, Esplanade, in Nanaimo.-This mine, forming part of the 
Nanaimo Colliery, belongs to the New Vancouver Coal Mining and Land 
Company (Limited). As in the previous year, the workings in this pit 
haYo been from what is known as No. 1 and No. 3 North Levels. All 
the workings fre)m these levels are under the water of the Nanaimo llar­
bour, and are getting to be very extensive. The No. l Level with its wind­
ings is in about 2,800 yards from the shaft in a no1·th and we1:>terly direc­
tion. In this division of the mine they have taken much eoal dul'ing the 
past year, the coal being of a tirst-class quality, hard, and will average 
about seven feet thick. They have dl'ifted or run the level in about 800 
yards, without a fault or hitch of the smallest kind. Here they have as 
many employed, considering the distance, as they can take coal away 
from; and at present they ha Ye coal won where they could employ 100 
more men than what are now employed in ibis district of the mine. At 
the back of the level they are only a few yards from working under Pro­
tection Island, under all of which, I have reason to believe, lies this 
famous and valuable coal. In No.:.; level there has been much prospec­
ting and exploring done. They are now getting out a considernble 
quantity of good coal, but they do not seem to have got into the exten­
sive field where No. 1 is, although they al'C Wvt-king towards it and ex­
pect to get in soon. 
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B1itish "No. 3 Pit: (Chase River), Nanaimo Colliery.-This is mentioned in 
Columbia . . t b . h h f Ch R. w· h th developments. a previous repor as erng near to t e mont o ase 1ver. it e 

exception of a short stoppage in the early part of the Ernmmer this mine 
has been worked steadily. The coal from here is of a very good quality, 
and hard. As it is worked on the pillar and stall system and that by a 
slope, and having got as far as it is intended to go at present, all the 
mining is at the pillars (coal), which were left behind to support the 
roof; those pillars being fully one-half of the coal that was in the mine 
at the start, so that there is yet a large output to b0 got here. 

" South Field Mine, No. 1 and No. 2.-These mines are now what are 
known as the South Field mine. 

" This mine is worked by a slope from the surface, and is now down 
about 800 yards, but at present it is not worked in the bottom, and nearly 
all the coal came out from the south side. It has been the greatest pro­
ducing mine of the colliery. Thi8 coal is of a very good quality, and 
in some parts is about 18 feet thick, but as in the other mines it had 
faults now and again to contend with. The coal is mined on the pillar 
and stall syi:;tem. 

" No. 4, South Field Mine.-This ia the slope mentioned in a former 
report, and about half a mile from No. 3 pit. It is down about 1,000 
yards with a long level to the south side. The company have been LO a 
great expen~e here, and at times prospects looked favourable, aud it was 
reasonably expected that good coal would be early found here, as 
they have good coal coming this way from No. 3, and also from 
bores they put down away to the dip only a few hundred yards 
ahead; yet, wi tb all those encouragements, the prospects are not looking 
very favourable ; but it is to be hoped that there will before long be a 
profitable mine here, the location being good, and well situated for other 
works. 

"No. 5, South Field Mine.-This is a new shaft which the com1mny 
are putting down to the dip and north of the working of No. 2 i:;lope, 
aftel' having put down a series of bore holes. The pl'ospects from those 
holes gave them encouragement to start the above shaft, which is now 
down 100 fret; and they expect to reach the coal a little over 500 feet 
from the surface. As the company have got machinery and head gear 
up, to be used in the sinking, it may be expected that, in the absence of 
unforeseen accident, the company will get to the coal early in the sum­
mer, and thitl will be quite an acquisition to the proprietors. 

"North Field Mine, Nanaimo Colliery.-This mine is mentioned in a 
previous report as being in the northern part of the New Vttncouver 
Coal Company's extensive estate. The mine has been worked contin-
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uously during the past year, the coal varying in thickness from three to British. 
. ,. t d . h d d f d l"t I . . d Columbia six 1ee , an IS very ar an o a very goo <l ua 1 y. t is m goo de,·elopments. 

demand both in the Victoria and California markets, and commands the 
hight:lst price. 

"During the past year the company have been sinking anothe1· shaft, 
which is about 70 yards west of the hoisting shaft, and bad got down to 
the coal and connected with the works at the end of December, so that 
once they get these works arranged this second shaft will be their return 
or up·cast shaft, and will also f0rm a second connection or outlet with 
the surface. J;iittle or no gas has ever been seen in this mine." 

Wellington Colliery. 

" No. 3 Pit, Wellington Oolliery.-This pit, as has been mentioned in 
a p1·~vions rnport, is in the1 valley of the Millstone River. The workings 
are all by way of a slope from the south side of the shaft. 

"In this pit much of the work is under the valley, which is some­
times overBowed at very high stage of the river. As well as mining 
underneath the valley, a great deal of work has been done. below the 
high bluff overlooking the valley. The workings here have only been at 
pillars (coal), and that under the bluff, as it is not the intention of the 
manager to take any of the pillars from uude1· the valley, until every 
other part is wol"lrnd out; this is done as a safeguard against an inflow 
of water from the surface. They were working at the pillars up to the 
16th May, when there was a strike, and up to the present time there has 
not been any coal taken out of this mine. Water was being pumped 
out as usual up to the 26th August, when I was there and went down the 
mine with Mr. Bryden, the manager. We were satisfied that the gob 
was heating from the ;;team and smoke that travelled along the return 
airway. 

"No. 5 Pit, Wellington Colliery.-This is about the most extensive 
mine in this colliery. The coal is worked here from the east and west 
sides, also from an incline on the south, and a slope to the north. As 
this has been on the pillar and stall system (with the exception of part 
of the slope that is long wall), there has been much good coal worked 
here. Now at the south incline and west side, all the mining i<> at the 
pillars, which contained about two-thirds of the entire coal; but of course 
there are many of them by this time taken out. On the east side they 
are working in the solid coal, and also at the pillars. Down the slope· 
to the north the long wall system works well, but it has to be closely 
attended to. 
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British "In this slope there is also a considerable amount of work done on the 
Columbia "lJ D . . 
development•. p1 ar and stall system. own this slope and also 1u the east level there 

is the prospect of having a ve1·y extensive ::::iine for many years to come. 

"No. 6 Pit, Wellington Oolliery.-This is the same miue as mentioned 
in a former rnport, and about 900 yards east of the No. 4 Pit. Although 
working, the two shafts are only a short distance from each other; but 
that small piece is to remain, as it is not the manager's intention to 
connect those works for some time. This is going to be a very exten­
sive mine, the coal almost lying fiat, so that the \VOrking is all around 
the shaft, with a great extent to spread out. The coal is very good and 
hard, from six to eight feet thick, aud worked on the pillar am! stall 
system, which seems to be the best way of mining in this colliery, all 
thiugs being considered. 

"No. 2 Slope, Wellington Colliery.-There has been little or uo coal 
mined or work <lone here during the past year, but the company intend 
to rnsume work early in the spring. 

East Wellington Colliery. 
"This property of the East Wellington Coal Company comprises two 

shafts, known as No. 1 and No. 2, which are in the valley of the .Mill­
stream. The shafts are about half a mile apnrt by a direct course, and 
are worked as one mine. 

"In No. 1 Pit, coal only comes from a few men, and that from the west 
level, towards the No. 2. The coal is of the usual good quality, and 
hard, but tbe company arc much koubled with faults of one kind and 
another. On the east side they a1·e now iu a long distance which has 
proved one continuous fault, with a little black dirt hern and there; but 
as this side is the greater part of their estate, they are determined to 
find out what is in it, and it is to be hoped that they will yet find a good 
piece of valuable coal as they have incurred a large outlay. I might say 
it bas been up-hill work all the way. 

"No. 2 Pit, East Wellington Colliery.-ln this pit the company have 
been working steadily all the year, except fol' a day now and tben. 
The coal has kept good, and is in good demand in San Francisco, where 
most of it goes. 

Union Colliery, Oomox. 
"This colliery belongs to the Union Colliery Company. The mines are 

only a few miles from Comox. This company are working two veins of 
coal, two mines, known as No. 1 and No. 2 tunnels, or adit levels, going 
in on the hill side on the south side of the railway, and high above its 
level. Both of these levels are in about 600 feet, in good hal'd coal, and 
from two three feet thick, overlaid by a strong sandstone. The mines 
here are on the pillar and stall system, and are very safe workings. 
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"1\To. 1 Slope, Union Colliery.-This slope, which is now down about Briti"h 

2,000 feet, has not been extended any distance during the past year, but x~~~l~~:~ents. 
the levels from it to the north side have been working steadily the most 
of the year, that iA by three levels with the stalls therefrom. The coal 
has kept good and very hal'd, and improving a little in thickness, being 
from three to five feet thick, with a strong roof. There are good inJi-
cations to show that this seam of coal will improve in thickness, going 
to the north. 

"No. 1· Shaft, Union Colliery.-This is the shafL mentioned in a former 
report. Tl:iere has been much !_)l'ospecting done here during the past 
two yeal's, but thel'e bas been very little coal taken out. Now it is 
looking better, and the company have the prospect of yet getting good 
workable coal, and it is hoped that they will do so after going to so much 
expense. 

"No. 2 Slope, Union Colliery.-This is a new mine, started during the 
past summer, and about one mile north of No. 1 slope. llere the coal 
was easy to get at, and now the company have put a slope down 260 
yards. The coal will average six feet thick. This coal is very hard, of 
good quality, and resembles the Wellington coal, and I may say that it 
is the most valnable strike of coal that has been made here by this com­
pany, and is a good thing for them, ali;o fo1· the settlers of the extensive 
district of Comox, as well as for the pl'Ovince in general. The company 
have put down a series of bore-holes away ahead of this slope, which 
have proved the coal for a long distance. 

"New Vancouver Coal Mining and Land Company, Limited.-The work­
ings from the No. 1 shaft have now got through under the harbour, 
with one and three-quarters 0f a mile to haul the coal, this being about 
under Protection Island. There was a bore-hole started in this island 
about three months ago, and pui;hed with all haste. When at the depth 
of 588 feet coal was struck, and as it was gone through it proved to be a 
good workable seam. After going through thi::i, the bore-hole was con­
tinued, and at the depLh of 650 feet from the surface another seam of 
coal was struck, which was thought to be a coutinuation of the first 
seam of coal that was worked on Newcastle Island, and also in the old 
No. 3 Pit, Front Street, Nanaimri. As the coal from boLh those places 
was of a good quality, there is no reason to think that it is not as good 
under Protection Island and the waters of Nanaimo Harbour. Near to 
this bore-hole the company is preparing to sink a shaft, making every 
preparation to start, so as to lose no time, in order that they may be 
able to ship coal from this island at as early a date as possible. There 
is now a wharf built on the island fo1· landing the machinery and 
materials." 
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Coke. Coke. During the year there were produced in Nova Scotia 56,450· 
tons of oven coke, valued at $166,298, the greater part of which was 
consumed in the manufacture of it-on at Londonderry, N. S. In no 
other province is oven coke producud, though gas coke is, of course, 
made in all cities where coal is used in the manufacture of illuminating 
gas; the coke so obtained being sold locally, whilst no returns of pro­
duction were col lected. 

According to direct returns the pi·oduction during the past year has. 
been,-

1886......... ... .. .... .. 35,396 tons value<l at $101,94:0 
1887 ............ ........... 40,428 " " 135,951 
1~88 .. .. .. . ............. . 45,373 " " 134,181 
1889 ..... : .................. 54,539 " " 155,043 

The following table shows the imports of oven coke since 1880 :-

TABLJ<; I. 

IMPOHTS O ~' Ov;;~ Corrn. 

Fiscal Y ear. Tons. V alue 

------------- - ---- - -----1 

1880. ' ' 3,837 $19,353 
1881. ......... . . . ... . . .. . 5,4!!2 26,123 
1882. 8,157 36,670 
1883 . . . .. . .... .. . .. . 8,943 38,588 
1884. ·· · ····· ···· ·· .. 11,207 44,518 
1885. ' .. ... . .. . .... 11,564 41,391 
1886.' ···· · · · ·· ···· ·· · . .. . . 11,858 3!.l,756 
1887. . ... .. ... .. . ... .. . . . 15,110 56,222 
1888 . . . . . · ·· ·· ·· ····· 25,487 102,334 
1889 . . . ... ... .. . .. . .. 29,557 91,902 
18!.lO .. . ..... . . .. . . ... 36,564 133,344 

----

P eat. Peat. In his summary report to the Director of the Geological Sur-
vey for 1890, :Mr. Robert Chalmers makes the following mention of 
extensive deposits of peat in that part of New Brunswick in which he 
was making investigations during the year:-

"Peat is found in extensive bogs along the coast, especially neai· the 
Kouchibouguac, the Kouchibouguacis, A ldouane, Richibucto, and in 
many other places. These bogs are often deep, and produce abundant 
crops of cranbenies. In the interior; large bogs often occur upon the· 
flat, undrained portions of the distl'ict, but they are usually shallow, and 
in many cases support a scrubby growth of hacmatac and black spruce. 
No use has yet been made of peat in this part of the country." 
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COPPER. 

As in form cl' years the copper proJuot of the year is represented in Production. 

the shipments of sulphuret Ol'es from the mines of the Eastern Town-
ships of Quebec and those of the copper-nickel ores from Sudbury. 

The characteristics of the hitter deposits are given later in this report 
under the head of nickel. 

The chief contributors from the Quebec district were the Albert and Quebec. 

Crown Mines at Capelton, opernted, as formerly, by Messrs. G. II. 
NichoJ3 & Co., and the Eustis Mining Co., respectively, and the Moulton 
Hill and Howard Mines, operated by :Thfr. E. R. Howard. Messr:>. G. H. 
Nichols & Co. have lately started operations at the old. Huntingdon 
Mine, on lot 8, range viii, of Bolton. The others are all situated within 
a radius of six miles of the town of Sherbrooke, in areas of Pre-Cam­
brian chloritic, micaceomi and talcose schists. The Howard Mine is close 
to the contact of these, with the Cambrian rocks to the north-west. 

The workings are on the veins running parallel with the strike of the 
schists or pel'haps rather on belts of the same, impregnated with copper 
and iron sulphurets. These are of considerable .;width, in places being 
said to occasionally attain a thickness of as much as 50 feet in some of 
the wol'kings of the Capel ton Mines, whel'e they have been followed to a 
depth of over 1,500 feet. 

The ores average abont four per cont of ooppel', the percentage of 
sulphur ranging between 35 and 45 per cent, whilst they al~o contain a 
little silver, a\el'aging probably about 4 ounces per ton. 

At the Albert :Jrines nfessrs. G. II. Nichols & Co. have very oxtensi'e 
and well equipped works for the utilisation of part of their ore in the 
manufacture of sn lphuri c acid, the " fines" being used for this purpose, 
whilst the higher grade ore is shipped direct to their other WOl'ks at 
L::i,urel Hill, Now York, and simi larly t 1·eated. At the Capelton works, 
also is a Ilel'l'eshotf water jacket furnace intended to bring the "cinde1·" 
remaining after burning off the sulphnr from the ore, to the state of 
"matte." The great bulk of the ore from the other mines was shipped 
raw to acid-makers in the United States, although a small proportion 
was burned ancl reduced to the state of matte and thus shipped by the 
Eustio Mining Company. 

The amount of copper contained in the mixed silver, lead and copper British. 

of the mines of southern British Columbia cou ld not be ascertained as, Columbia.. 

the official returns give only the total value of the ores for both the 
ooppe1· an<.l si lver conte!lts. This, howevel', does not amount to quite 
$45,000 and as the grnateRt value of that lies in the silver, the amount of 
ooppel' thus overlooked cannot be very considerable. 

4 
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:'forn Scotia. No contribution ha~ been mad<:J to the grand total by the province of 
Nova Scotia this year, the activity in 'this direction being confined to 
development work and some little prospecting, of which the Report of 
the Department of Mines of the province speaks as follows:-

"Some attention has been given to the copper ores of Brierly Brook 
and Pinkietown, Antigonish county, and a lease haR been taken at the 
former place by Mr. John Grant. 

"A good deal of work was performed at 1.lJO Cox heath Mines, Cape 
Breton county, and but for the general financial depression, systematic 
works would hnve been started lat!t fall. The No. 2 shaft was sunk to 
the 250 feet level, and a cross cut was driven 134 feet to the 1wrth 
cuiting the main, 01· B. vein, which was foun<l to be 32 feet wide, and to 
yield a considerable proportion of smelting ore assaying from 10 per 
cent to 20 per cent copper, with a litlle sih·er and gold. On the new 
vein lying ~outh of the present workings a shaft has been sunk 50 feet 
in paying ore, and on the i:rnrface it bas been traced 1,000 feet. No. l 
shaft was unwatered and repaired, and the drill plant prepared, so that 
a dl'ift would be run into vein B, lying a short Llistance to the south. 
'l'he additional drills and compresso1·s alluded to in a previous report 
have been added to the plant. giving it a strength of ten drills, with two 
in reserve; and some 3,000 feet of piping has been laid to connect shafts 
1 and 3 with the piant at shn,ft No. 2. On the Argyle area the we::it­
ward extension of the veins has been further te::ited, and a point has been 
selected for a new shaft. 

"Mr. J. P. Gragg make;; the following return of labour perfol'mecl 
during the year 1890: 

Skilled labour, overground ......................... . 1,717 days. 
Unskilled do . ........................ :{,380 do 
Skilled labour, underground ......................... 1,785 do 
Unskilled do .. . . . . .. . . . . . .. . . . . . . . . 1,598 do 
Teams and drivers .... ... . ...... ........ ... . . .. .. .. . 323 do 
Coal teams .. .. . . . . .. . . . . . . .. . . . . .. . . . . . . . . .. . . . . . . . . . . .. 360 do 

Procluc·tion. "About 1,000 tons of ore were extracted and banked." 

The total amount of coppe1· contained in the Ol'Cs shipped all before 
mentioned from the two provinces of Ontal'io and Quebec was 6,013,671 
lbs., which taken at 15 cents, the average market price of the metal for 
the year, gives a valuation of $902,050. 

The production last year was given at 6,809,752 lbs., so that tbi~ year 
shows, on comparison, a falling off of 796,081 lbs. 

1'1ices. Tabl<:J A shows the fluctuations in the price of the metal for the year 
as quoted for the three chiefbrands in the New Yorkmarketandspeaks 
for itself. 
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Year Value 

1858 $105 ,000 
1859 1,615,072 
186o 2,228,543 
1861 2,666,rr8 
1862 2,656,903 
1863 3,913,563 
1864 3,735,850 
1865 3,491 ,205 
1866 2,662,1o6 
1867 2,480,868 
1868 2,372,972 
1869 l,774,978 
1870 1,336,956 
1871 1,799,440 
1872 1,610,972 
1873 1,305,749 
1874 1,844,618 
1875 2,474,904 
1876 1,786,648 
1877 l ,6o8, 182 
1878 1,275,204 

1879 1,290,058 
1880 1,013,827 
1881 1,046,737 
1882 954,o85 
1883 794,252 
1884 736, J65 
1885 713,738 
1886 903,651 
1887 693,709 
1888 616,731 
1889 588,923 
1890 494,436 

Year Number 

1858 3000 
1859 4000 
1860 4,400 
1861 4,200 
1862 4,100 
1863 4,400 
1864 4,400 
1865 4,294 
1866 2,982 
1867 3,044 
1868 2,399 
1869 ~,369 z 
1870 2,348 
187 1 2,450 
1872 2,400 
1873 2,300 

1874 2,868 
1875 2,024 
1876 2,282 
1877 1,96o 

c 
;;:: 
t:O t:O M :>:! ~ 

0 
:::; 

-i "'.l Ui > " ;;:: ;i:: 
CD 0 M a r 

z 0 IT1 r 
r 0 M c 0 ;;:: ;;:: 

1878 1,883 
1879 2,124 
1880 1,955 
1881 l ,898 

.,, t:O 
r s: 0 
-<: 
M 
~ 

1882 1,738 
1883 1,965 
1884 1,858 
1885 2,902 
1·886 3,147. 
1887 2,342 
1888 2,007 
1889 1,929 
1890 1,342 

ANNUAL REPORT FOR 1890: DIVISION OP' MINERAL STATISTICS AND MING~ 

R. n. INGALL 1 ?11. E., IN CHARGE. 

\"ear Value 

1858 $235 
1859 403 
186o 506 
1861 634 
1862 648 
1863 889 
1864 849 
1865 813 
1866 893 
1867 8 14 
1868 992 
1869 749 
1870 569 
1871 734 
1872 671 
1873 567 
1874 643 
1875 1,223 
1876 783 
r877 820 
1878 677 
1879 6o7 
188o 518 
1881 55 1 
1882 548 
1883 404 
1884 396 
18 5 246 
1886 287 
1887 2g6 
1888 307 
1889 33° 
1890 423 

GOLD 

TABLE A 
BRITISH COLUMBIA 

ANNUAL PRODUCTION. 

GOLD 
TABLE 8 

BRITISH COLUMBIA 

EARNINGS PER MAN. 

PLAn: VI. 

PART S; ANNUAL REPORT 1889-90-VoL. V. 
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The exports and imports are given in Tables 1, 2 and 3. 

COPJ'EH. 

Exeori'rs. 
---------

Year. Ontario. Quebec. Total. 

------------1-· --'--

1883 .. 
188(i. 
1881. 
1888 .. 
1R8!l .. 

' I 
............ 

81G,.J.O.\ 
3,H6 

"262,GOO 
232,8;)5 

lH!lO ....... . 2,21!) 

, 13.J.,f>50 
257,2UO 
1G8,4:>7 
396,278 

S2G2,GOO 
2.J.!l,2;)!) 
137,!lGB 
257,2()0 
1G8,.J.i57 
398,.J.()7 

COJ'PEH. 

'fABLE 2. 

hrronn;: l'ws, Or.n ANn ScRAP. 

1-
---l~~~cal Ye~~-- Po""' I_::_ 
1880 .............. . ... 1 31,900 

!J,800 
20,200 

1881. 
I 1882 .. 

1883 .... 
188-!. 
188ii .... . . . 

I 188G ....... . 
1887. . .. . 
1888. . 

::·:.:::::.:: ! 
......... . 1 

1889 . .. . 
18fl0 . . . .. : . : : : : : : : ~ : : I 

12.J.,500 . 
40,200 
28,600 
82,000 
40,100 
32,300 I 
32,300 

112,200 
' 

COPP1m. 

TAB[,~~ 3. 

hlPOH'l'~: ~LiNUF.\C'l'L"RE~. 

Fiscal Year. 

s 2,130 
l,lf>7 
l,!l8.J. I 

20,273 
3,180 

2,016 1 (i,!)()() 
2,!)07 
2,322 
3,288 1 

11,521 

v=-1 ---- -------1 
1

1880....... .. .. . . . .. . . . . I S123,0G1 
1881. . . . . 159, 163 
1882 .. ' . . . . . 220, 235 
1883. ' . ' 2.J.7,141 
188.J.. . . . . 13.J.,534 
1885. ... .. . .. . . . . . . .. 181,.J.6!) 
1886.'.... . . . . .. ... '... '.. 21!J,420 
1887 . .. -·.... . . . . . 325,365 
1888. . . . ............ . .. ' 308, 45!l 
188!1.. . . . .. . . . ............... ' 402,21G 
1890. . . . . . .. .. . . .. . . . .. . 472,668 I 

53 s 
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BesiJes the activity in the chief producing districts already rnentioned, 
a small amount of exploratory work has been done on the areas of 
Keweenian rocli:s of the north shore of Lake Superior, the geological 
parallels of the native copper-bearing formations of the south shore, in 
which are situated the famous Calumet and Recla, Tamarack ancl other 
similar mine". 

'rhis work was prosecuted on the Michipicoten Island and Mamainse 
areas. At the latter point, the Silver Islet Mining and Land Company 
had an exploratory party at work further examining the numerous 
veins and copper-bearing belts proved by former explorations to exi-;t 
there. 

Copper has been known to occur throughout these area" ::;ince 
the earliest times, and numerous attempts have been made to uevelop 
them, which, for various reasonR, have not met with success . The 
copper exists in the rnitive form impregnating the beds of trappcan 
rocks and also exists thus in one of the accompanying agglomerate 
beds on Michipicoten Island. It also occurs native in fissure \·eins 
cutting the formation, as well as in the form of various sulphurets in 
similar veins. The occurrence of argentiferous copper glance is a 
special feature of this formation, although so far the veins carrying this 
class of ore have never proved very persistent. 

The other areas of these native copper-bearing rocks in Canadian 
territory are to be found in St. Ignace and othct· islands in the mouth of 
Nipigon Bay, L.S., and abo the newly-discovered area in the town::-hips 
of Blake and Crooks, south of Pol't Arthur, mentioned in last year's 
report. 

Further details relating to the various copper clii:;tricts of the Dominion 
will be found in the annual reports of the Geological Smvey Department; 
the British Columbia districts being dealt with by Dr. Dawson in Part 
R, Annual Report, 1887, and Part B, Annual Report, Vol. IV, 1888-89, 
whilst the Quebec areas are well described by Dt'. Ells in Part K, Annual 
Report, Vol. IV, and in a report recently issued by Mr. Obalski, the 
Government Mining Engineer of the province. 

GOLD. 

Production. As formerly, British Columbia and Nova Scotia are the main contri-
butors to the total production of thit:1 metal, the remainder being 
furnit>hed by the districts of Beauce in Quebec, the Saskatchewan River 
washings and an estimated yield from the Yukon district .. 

The total yield thus obtained amounted to 6-J,0-W ounces, worth 
$1,149,776, which, compared with last yeal', shows a falling off of 8,282 
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ounces and $145,383. This if:! mainly due t.o the lesser yield of British 
Columbia and Norn Scotia, which show deficits, respectively, of $94,487 
and $350,039. Rega1·cling the first item it may be said to be due partly 
to the absence of returns from the Cassia1· district and to the continua­
tion of Lhe cause similarly acting fol' some years, viz., the gradual 
working out of the placers and the slow development of the quartz­
mining industry, which should eventually win back for the province its 
place as a gold producer. 

Of Nova Scotia the repol't of their GoYernment Department of Mines Non1 Scntin. 

speaks as follows :-

"The total returns for the year 1890 show that 41,886 tons of quat·tz 
wern crushed, yielding 2.J-,358 ounces of gold for 160,264 days' labour, 
compared with 26, 155 ounces of gold from 39, 160 tons of quartz for 
211,548 <lays' labour. It is to be regretted that there is a falling off in 
the yiel<l of gold, and no vel'y satisfactory explanation can be offered. 
lt is stated that recently mines have been started on insufficient evidence 
of permanent values in the veins, and that this past season their produc­
ing capabilities have dimini~hed. It will be uotieed that more quartz 
has been crushed, and it is in this direction, that of low grade ore, that 
the future extension of gold mining in Nova Scotia must be sought for." 

The following table giYes the yield by provinces:-

GOLD. 

PHODL'C'rlOX 13Y PHOYIXCE~. 

- -----·------

Provinces. I Ounce;;. 

Nova Scotia...... . . . . . . . . . . . . . . . . . . . . .. · 1 24,358 1 

~~~~11\v~~t ~re;·;·it~ri~~· (i1~~1~1"cii;;g Y~1·k~1~ Di~t~ic.t) · ·.: 10,ri~fi 
British ColumLia . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29,084 

Value. 

8474,990 
1,350 

179,000 
494,436 

No. 
of l\len. 

534 
25 

200 
1,142 

2,501 I 

The items for Quebec and the North-West Territories a1·e close esti­
mates, the latter including an approximation to the yield of the Yukon 
Tel'ritory in the absence of direct returns. 

64,046 1,149,776 

Graphic Tables A, Band C, and 'l'able 2, compiled chiefly from data British 

fnl'nished by the report of the Ministet· of Mines fo1· that provinee, give Columbia. 





Year 

1862 
1863 
1864 
1865 
1866 
1867 
I868 
1869 
1870 
1871 
1872 

1873 
1874 
1875 
1876 
1877 
1878 
1879 
1880 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 

Year 

1862 
1863 
1864 
1865 
1866 
1867 
1868 
1869 
1870 
1871 
1872 
1873 
1874 
1875 
1876 
1877 
1878 
1879 
l88o 
1881 
1882 
1883 
1884 
1885 
1886 
1887 
1888 
1889 
1890 

CEULOG lCAL SUKVE V DEPAl<.TMENT OF CANADA. 

\LFRETJ R. C. SE L W Y N. C. M. G. , 1. L. D. , F" . R. S .. 11IRECTOR. 

Value 

$141,871 
. 272,448 
390,349 
496,357 
491,491 
532,563 
400,555 
348,427 
387,392 
374,972 
255,349 
231, 122 
178,244 
218,629 
233,585 
329,205 
245,253 
268,328 
257,823 
209,755 
275,090 
301,207 
313,554 
432,971 
455,564 
413,631 
436,939 

.510,022 
474,990 

Quantity 

TONS 
6,473 

17,000 
21,431 
24,421 
32, 157 
31,384 
32,259 
35, 144 
30,824 
30,787 
17,o89 
l7,7o8 
13,844 
14,810 
15,490 
17,369 
17,989 
15,936 
13,997 
16,556 
21,o81 
25,-954 
25,186 
28,890 
29,010 
J2,280 
36, 178 
39,16o 
42,749 

TONS 0 1" QUARTZ CRUSHED 

ANNUAL REPORT FOR 1 89<> : OIV JSJON OF MIN E RAL ST A T IS T JCS ANO AU NES 

E. D. !NGA L L , M . E. 1 1N CHARGE. 

::=J 

GOLD 
T ABLE E 

NO VA SCOTIA 

GOLD 

TABLE D 
NOV . .\ SCOTIA 

ANNUAL PROD UCTION 

Year Value 

1862 $21 .91 
1863 16 .02 
1864 18 . I I 

1865 20.32 
1866 15.28 
1867 16.96 
1868 12. 41 
1869 19,91 
r870 12.56 
1871 12 . 17 
1872 14 .81 
1873 13 .05 
1874 12 .87 
1875 14 .89 
1876 15. o8 
1877 19 .01 
1878 13 .63 
1879 16.83 
1880 18. 42 
1881 12.66 
1882 13 .04 
1883 II .6o 
1884 12.44 
1885 14 .98 
1886 15 .70 
1887 12:81 
1888 12. o8 
1889 13 .02 
1890 l 1. 1 l 

AVERAGE YIELD OF 
GOLD PER TON (2000 LBS.) 

CR USHED 

PI.ATE VI I. 

i 
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the detail:; of the industry and also the following figures of the value of 
gold exported. by the banks at Victoria during 1889 :-

Bank of British Columbia .................... . 
Messrs. Garesch~, Green & Co .... .......... ... . 
Bank of British North Am erica ............. .. 

$203, 111 
183,587 
25,331 

$412,029 

'l'he total amount of gold produced by the province from 1858 to 1800, 
inclu~ive. adds up to $55, 192,163. 

GOLD. 

TAm.1c 2. 

BHl 'l'I8H COLl:)JBJA. 

YIELD, ETC., BY DrsTRICTH. 

District. Divisions. I Whites. Chinese. I Yield I Tohtl Yield 
of Gold by by 

I Di visions. District,. 

Cariboo.. Barkerville.. . . . . . .. I 74 I 156 I 861,200 I 
Lightning Creek... . . 27 123 38,000 
QuesncllA ;\[outh. . . . 3 I 107 :W,250 
Keithley Creek.... . . 40 196 I (i2,800 1 

I·---------· ~181!,250 
lH 582 

Kootenay . ... \Vestern... ----::- ----:1 315,000 
Eastern . . . . 8 52 37,-100 

--- 451 ----321---. 
-------- I 

,:i,.100 I 

I 

Lillooet.. . . . . . . . . . . . . . . . . . . 40 75 I 71,455 
'----,---·-.-----1 

Yale. . . . . . . Hope, Yale n.ncl Lyt· , 

I 
ton .. . .. .. ·I ..... ..... I 150 

17
9,,o

0
o
0
o
0 Osoyoos. . . . . 71 2!.J 

11,4,3,1 I 

Similkamcen. . . ... ; 3!l 7!1 23,450 

I ~~---_-_1_10_- ~~-------2~fj8_-· ·----- ---
4
-
0
'
4

;)
0 

- - 8381,.).).'j 

Total Whites ..... . 7-15 
do Chinese ..... . 997 

do employed.... 1,742 
I 

~orn 8cotia,, The details of the statistics regarding the gold m1111ng industry in 
Nova Scotia, as given by the Government reports of that province will 
be found in the below given tables, D and E and Nos. 3 and 4. 
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GOLD. 

TABLE 3. 

NovA ScO'l'JA. 
DtHTRlC'l' DE'J',\ILS. 

I ----- -1~ ,,; I I Tons Yield of Gold Total Yield -

Di,trict<. ..8 ~I Dn.ys' . of per Ton. of Gold. 

I 

S>-=< Ln.bour. :3 Quartz ____ --------
.?,.<; ;.... Crushed 

_____________ '.:_ ___ 1~ 1 ___ Oz. Dwt. Gr. Oz.~~~ 

I 

B. rookfiPld. . . . . . . . . . .. 1 1 2,500 13 I 1,G43 5 
Canbon.: ·· .. · · · · · · · ·} 3 17,748 5 6,661 

1

.. 4 17 1 57G
0 

HJ 8 
~I0<>se R1 ver. . . . . . . . . . . . . ' 
l<'ifteen J\Jile Stream.... .. .. 2 U,089 2 3,017 15 G 2,305 2 18 

I 
Lake Catcha. . . . . . . . . . . . . 1 4,333 1 1,008 15 10 779 5 
~Ialaga. . . .. . . . . . . . . . . . . . . G 22,569 3 6,633 11 1!l 3,883 12 12 
J\Iontagn ... . . ... . . . . . . . . 3 G,\111 3 1,411 1 12 2,263 1 
Oldham . .. . . . . . . . . . . . . 2 8,469 l 1,122 I 2 9 10 2,774 13 20 
Rawdon. . . . . . . . . . . . . . . . 1 u,657 2 1,8!12 1 1,8!JU 15 
R enfrew . . . . . . 21 3, 778 2 760 G 15 233 JO 12 
Salmon Riv<'r. .. . . . . . . . . 1 U!,408 1 6,415 (j 10 2,070 
fltormont. . . . . . .. · 1 3 9,130 2 1,052 11 17 616 15 12 
Uniacke..... . . . . . . . . . . . :i H,l!l6 3 2,525 12 18 1,ul2 2 13 
'Vavn·ley . . . . . . . . 4 I 17,G79 3 3,509 . . 2 18 482 12 .. 
Whitebur_n . . . . i 11,787 2 ;60 

1 
. . 17 ~ 8~Z 3 1 

Unprocla,1med, etc. . ... _5_1 11,410 ~ _ 3,~8~ __ · ·-~--6 1,301 ~~ 

38 lH0,164 . . 42, 749 . . 11 H 24,3.38 9 9 

Gow. 
TAl3LE 4. 

No'·" ScOTJ.\. 

PRODUCT IO:>' OF 1•m : Dn' >'EillrnT D1s'l'Hl CT ::> Jo'RO~r 1862 TO 18!!0 I:>'CLIJSJYE. 

Districts. 
Ton~ 

of Qua,rtz 
Crushed . 

To~'A J, YIELD. Average 
------- ----1 yield per 

o D G V a,lue at ton of 
zs. wts. xrs. 819.50 per oz 2,000 lbs. 

~ 
Ca,ribou a,nd :Moose River.. 43,!15!) 23,818 11 13 B 4G4,4G2 BlO 56 1 

Oldham. . . . . . . . 38,147 41,242 6 :l 80-1,221 21 08 
~Iontague. . . . . . . . . . . . . . . lli,l!l2 32,581 11 l!l G3:3,3H 39 241 

Rt>nfrew . .. . _. . . . . . . . . . . . . ·IG,071 31,814 13 2 G20,385 I 13 4G 
Sherbrooke 1U5,831 119,!H.8 4 2 2,333, HO I 14 on 
Stormont...... . . . . . . . . . 22,236 23,240 H 5 453,Ul2 20 36 1 
Tm1gier. .... . . 2!1,122 1!1,12G 15 18 372,970 12 80 
Uniacke. . . . . . . . . . . . . . . 31,353 21,850 17 4 -12U,Ofl2 11 41 
Waverley . . . . . . . . . . . . . !!3,081 ii3,873 19 14 1,050,i\42 11 28 
Salmon River 3-!,575 10,715 4 0 208,\)47 (i 0-! 
Brookfield. .. 5 Gu3 4,858 4 9 94,735 16 73 
Whitebnrn. -!;085 8,385 15 16 lli3,522 :!2 60 
L ake Catcha.. . . .. I J,027 G,!i30 1G 3 12!l,300 32 10 
Rawdon. . . . 10,87!J 8,718 14 -! ll0,015 15 63 
Wine Harbour....... ... .. 3\l,!175 27,!140 17 l ;)-!4,845 13 G3 
Darr 's Hill .... . ....... · 1 3!J,!J09 18,715 19 19 361,%2 () 14 
1,) :Mile Stream . . . . . . . . . . . 8,501 -!,!l!JG 11 17 97,43·1 11 ·Hi 
J\Ialaga ..... . . . . . . . . 11,021 7,8,39 16 1 133,2G5 13 !JO 
Unprochtimecl, etc. . . . ... 1 .)1,62!) 40,528 17 17 709,314 15 01 

Totals. . . . . . . . .. ..... 
1

-703,15(3 300,548--9-20 ~77;871--1403 
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If comparison is made between tables A and D it should be noted that the 
former would have to be enlarged five times to bring it to the same scale 
as the latter. The steady falling off of the yield of the placers of British 
Columbia is clearly brought out in this table and makes an interesting 
compari:son with the fluctuations of the quartz-mining districts of Nova 
Scotia. Tables D and E also well illustrate the points already alluded 
to, viz., the falling off of the total yield , notwithstandini?; the increase of 
the number of tons of quartz crushed, thus showing that the ore milled 
was lower grade than usual. 

Table F gives the yield of the metal by the Chaudierc and Compton 
districts, Quebec, as far as ascertainable. ~'he mining in these di:stricts 
has been of late of a \ez'Y desultory nature, so that it is difficult to get 
exact figures, but the falling off Rince its year of greatest prosperity in 
1881 is Yery apparent. 

The figures of the exports of the metal as found in the books of the 
Customs Department will be found in Ta'Jle 5. 

GOLi>. 

TABLE 5. 

ExPOHTH. 

I Pro,ince,,. , 1887. I 188H. 188V. I 1800. 

- ----·---1---------
8 8 

6,6.)0 . . . . . .

1 

2,GGO 
321,379 1(;3,412 191,671 
. . 50 261 

304,521 
Ontario ............... . ......... , 
K ova Scotia . . . . . . . . . . .. 
Manitoba .... 

Totals .... ... . . . 

..... --5~2:300_ ~-!,696 1-...:.~658 ~271 ' 

. . . . 920,32!! G28, 158 GO!l,250 706,792 

British Columbia ... . ..... . 

There is no reason to believe that any gold ore is imported into the 
country and in any case its amount could not be ascertained, as the Cus­
toms Department makes no clistinction between ore and bullion. 

The details of the progress of the indust1-y are as follows:-

Nova Scotia. The gold of the province occurs in the area 0f Cambrian rocks form-
i ug the Atlantic slope of the penin ula of .i: ova Scotia, and extending 
from Canso on the north to Yarmouth on the south. 
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The enclosing rocks consist of compact q uartzi tes and sandstones Koni Scotia. 

locally known as "whin," frequently felspathic, but ral'ely calcareous, 
associated with argillaceoui> slates, in some instances magnesian or 
chloritic. 

The Yein;; occur along the denuded cre!>ts of anticlinal folds of the 
strata and carry free gold associated with varyi ug amounts ofsulphurets, 
al'se11 ical pyrites, etc. 

The ore is shLmpe<l and amalgamated in the batteries, the tailings 
rnnning out over amalgamated coppe1· plates. 

The following notes, reprinted from the Heport of the Department of 
Mines of the province for 1890, give the main features of interest in the 
indn;;try for the year:-

H .\LIFAX COUNTY. 

" 11Iontagu.-Operations have progre~sed in this district <luring the past 
year; the quartz averaging about as high as in the year 1889. Returns 
were received from the Annand, Kaye and Rose mills. '!'he largest 
yield was 362 ounces from 120 tons Cl'llt>hed in the Annand mill. 

"Caribou.-The returns show 1,560 ounces from 6,591 tons, against 
1,906 ounces from 7,338 tons in 188f.l. H.eturns were recei>ecl from the 
Lakclode, Dixon, Touquay, Caffrey and the Moose Rivet· Gold Mining 
Company mills. The returns from the Dixon mill show an average of 
o,·et· an ounce. Mr. Touq uay cru~hed a large amount of surface ground 
and dump.stuff. 

" Waverley.-The Lake View Mining Company, having completed their 
new mill, commenced crushing in the fall. lt is expected that they will 
handle in this mill a large amount of quartz, as extensive blocks of ore 
gl'ound have been won. A new company will operate the Gue and Wil­
son propertiel:l. A concentration and clorinatiou plant has been put up 
here to treat Ol'es, tailing;;, etc. 

"Lake Catcha.-The returns from this mine were good for the first 
part of the year, but there was little done during the fall. 

"Fifteen Mile Strea11i.-The operations of the New Egerton Company, 
under Mr. Jas. A. Fraser, have been successfully carried on during the 
past year. Ti1e Stanley Company also worked steadily. The returns 
show 3,017 tons crushed, yielding 2,B05 ounces, compared with 786 
ounces from 1,416 tons in 1889. 

" Salmon River.-The approaching corn pletion of the new and powerful 
mill at this mine will enable an increased output to be maintained next 
year. The returns Rhow 6,415 tons crushed, and a yield of2,070ounces, 
aYcraging 6 dwts., 10 grns., against7,633 tons and 2,032 ounces during 
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the year 188B. The uniformity of the yield of large amounts of qua1·tz 
in this mine is worthy of notice. Up to date this mine has yielded 
35,270 ounces from 79,456 tons of quartz. 

"At Killag crushing has commenced, the December returns of the 
Killag Company being 51 ounces from 45 tons. At other points in 
Halifax county there is little new to report. 

"The Western Gold Mines were visited by Mr. Madden, Deputy In­
spector, who reports that they are worked with proper regard to the 
safety of the men employed. I append a memo. of his visits:-

" The returns show-

Tons. Ozs. dwt. Urs. 
Brookfield. . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 2,500 1,643 5 0 
Malaga ......... . ....................... 6, 198 3,809 18 12 
White burn .. . .. . . . . . .. . . .. .. . . .. . . .. 960 840 0 0 

GUYSBOlW' COUNTY. 

"During the past seaRon little has been clone at Goldenville and Wine 
Harbour. At Stormont litigation bas impeded mining, and the returus 
show a falling off. It is anticipated that this difficulty will be sur­
mounted shortly, and it is to be hoped this district, one of the mo»t 
promising in the province, will be worked to a greater extent than it 
has for several years. 

" Oldham.-The returns show 2,774 ounces from 1, 122 tons, compared 
with 2,709 ounces from 1,391 tons in 1889-the returns being from the 
Oldham Gold Mining Company. A noticeable yield was from June 
23rd to June 30th, when 30 tons 8 cwt. yielded 875i ounces. A new 
mill is being builL by this company, and additions are being made by 
the Standard Company to their plant. 

"Rawdon.-At the close of the year the returns showed 1,899 ounces 
from 1,892 tons of quartz, etc. A large amount of prospecting has been 
done in thi~ locality, and at the end of Lhe season it was anticipated 
that several valuable leads would be opened in the spring. Several lots 
of surface ground and slate were crushed by the Central .Rawdou an<l 
the Gould-Northup mill, and yielded well. It iti believed by some 
authorities that the surface is rich enough to be systematically treated. 

"Renfrew.-Work bas not been very succe1:1sful in this district during 
the yea1· 1890, the returns amounting to only 253 ounces. The Empress 
Gold Mining Company have restored their plant injured by fire last 
summer. Work on the free claim was to be closed at the end of the 
year. 
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"Uniacke.-The principal returns were from South Uniacke. The Novn.Scotia. 

·withrowti continued working, an<l. the new shaft on the Thompson pro-
perty was sunk, striking the pay ground, which. proved to be richer 
than to the westward. 

"Memo. of visits paid by Mr. Madden. Deputy Inspector, to the Queen's 
County Mines. 

"Brookfield Mine.- * * * Thirty-eight men to work. 
This mine is in excellent order. 

"Malaga Mine.- * * * ::~forth Lead working west; 
Rabbit Lead is also being wol'ked. The Chester Lead and Mill Lead 
are idle under repairs. The management is sinking No. 4, wet1t shaft, 
and when down abot1t 90 feet more, will crosscut the other leads, and 
will then have two years' work opened in advance. The Nugget and 
Boulder workings are under repairs. 

"Boston Mining Oonipany.- * * * About fifty men 
employed here erecting bnildings and machinery. This mine ha1:; here­
tofore not been furnii;hed with pump or engine, but having now obtained 
them, expect shortly· to utilise them to advantage. 'l'he mine is in good 
ordel'. 

"Caledonia Mine.- * * * Thirty-six men employed. 
This year have erected a 10 8tamp mill. 'l'he engine being connected 
with the bank head of 5 or 6 shaftti by a steel wire rope and a cog-and­
pinion-wbcel at each bank head, connected with hoisting gear, are 
enabled to hoist 01· lo,vel' from each shaft independenlly of the other. 
A diamond <lrill is at work boring sot1tb at a point 100 feet down the 

' shaft tei;ting the property. Two compressed air drills, capable of 
boring 4' in 20 minutes, al'e at work in this mine; they haYe i;ufficient 
powe1· to start throe or fou1· more. 

"Parker Douglas Mine.- * * * Forty men empluyed. 
Seven compressed air drills to work. Hoii;ting engine same system as 
Caledonia. Six new hoists during the year. New machinery-boilers, 
200 h. p.; boiler, 75 h. p., running the drills; a new rotary pump; 
fifteen new i:.tamps, making twenty in all; new boiler shed; new com­
pressor house, 45' x 82'; also a large addi Lion to the mine house; new 
concentrators. This company bas prospected 30 leads bearing gold. 
They have sunk 160' in one shaft and cross-cut several other· leads; laid 
railroads on their lead and cro1:;s-cuts. The quartz is dropped down 
i;hoots into bo:-i:e~, then taken to main shaft, whel"e the boxes are hoisted 
and then dumped into shoots carrying the quartz to the mill. This is 
probably the best equipped mine in the province, and it is in good 
order. 
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Norn Scotia. "JYewton Mine.-Queen's .Mining Company. >K * * Busy 
erecting new machinel'y, the buildirigs fo1· which are neal'ly completed. 

" West Mine, so-called.- * * * Sixty men employed, 
chiefly eugaged building. Ali~o adding some new machinery. 

"Royal Gold Mining Company for want of machinery are not doing 
Yery much, buL have the necessary plant on the ground, and are hard at 
work getting into working f'hape. 

* * * The mines a1·e all being thoroughly repaired, and 
additions in the shape of the most modern machioery and appliances are 
being made to the plant. 

Speaking of his work in Colchestel' county, Ml'. Fletche1" of this 
Departme11t, reports as follows of a district visited by him :-

" Great excitement was caused last summer by the reported discovery 
of gold in a whitish.grey flinty conglomerate consit>ting almost wholly 
of pebbletl and grains of white qual'tz, beds of which underlie the Ca1·­
bouifel'ous limestone from the neighbourhood of Brookfield, far up the 
Stewiaclrn Rivel' on the nol'th side. The region was pl'odaimed a gold 
district and rights of seareh ta!i:en out covering many miles. The 
attention of prospccto1·s was, moreover, dil'ected to all the conglome­
rates in the pL'ovincc. That the conglomerate of Guy's River is aul'iferious 
has long been well known, and Pl'Ofet;SOr Iliud has proved the existence 
of gold, silver and copper in certain bells of that natnl'e near Baddeck. 
The Brookfield conglomerate was oaid to have gi\·en rich returns by 
milling, although a somewhat close examination by panning the dirt in 
the beds of the streams flowing over it failed to indicate the presence of 
gold in appreciable quantity. Two ~amples were sent to Mr. Hoffmann, 
one from the neighb<mrhood of the barytes mine, the other from the 
brook threo hundred yards above the Glenbervie mills, but neither of 
them yielded, on assay, a trace of eithel' silver 01· gold. Tests subse­
quently made on a large scale at the mill of one of the gold mines 
emphatically confirmed the accuracy of }fr. IIoffmann's asi:iays." 

Interest having been awakened in the gold regions of the southern 
end of the province, their further examination was decided upon, and 
Dr. Selwyn visited the dio>trict with Professor Bailey, with whom ne 
arranged for the prosecution of the work. Speaking of bis visit he 
says:-

" On the 17th of June I left 0 tLawa for Shelburne, Nova Seotia, to 
visit the gold fields first opened in 1886 at and neat· Caledonia Corner, 
and to investigate the probability of the same leads continuing south­
ward and westwal'd into the county of Shelburne, and also to a~certain 
what would be the best plan of operation in commencing a detailed 
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examination and survey of these western parts of Nova Scotia in con- Xo,·a Scotia. 

ncction with the occuL"rence of gold, in quaL"tz veins or in placer deposits, 
or in regard to oLher economic minerals. I had, in 1870, visited and 
cun;orily examined the ~ame part of the Nova Scotia coast, having then 
made detailed notes on a journey from Digby via W cymouth, Cape St. 
Mary and Salmon River to Yarmouth; and thence to Tuskett, SheL 
burne, Liverpool and Bridgcwate1· to Lunenburg, the Ovens and Chester, 
returning to Bridgewater and Li\·erpool via New Ross and Dalhousie, 
and from Liverpool to Annapolis da Caledonia. The present t1 ip has 
enabled me to do little more than refresh my memory and to confirm 
the general accuracy of the conclusion8 then anivcd at respecting the 
distribution of the granitic and gneissic rocks and the gold bearing 
series, as subsequently delineated nn the geological map. 

"On the 23r<l of June a trip was made 28 miles up the river from Shel­
burne to Indian Fiel<l~, where some pits have been sunk searching fo1· 
gol<l. The eountry here is tolerably open, much of it flat and swampy 
and coveL"ed with drifL and a. fine granitic g1·avel or sand, with few 
exposures of the underlying rocks, though <loubtless such would be found 
by following up the beds of all tbe brooks and small streams in the di..;­
trict. On the 24th of June I examined the route from Shelburne to 
Lockport, and thence via Sable River, Port Joli and GL"anite River to 
Liverpool. On the 25tb I dL"ove from Liverpool to Caledonia, 30 miles 
inland, and found the rocks to be alternations of the "whin" and black 
t;latos of the Atlantic coa:;t Gold Series or Lower Cambrian, aR indicated 
on the publishe<l geological map. The gold field of Wbiteburn, six 
miles south-west of Caledonia, was visited on the 26th. It is of limited 
extent, on au oval ~haped anticline outcrop of the lower " whin" rock, 
suL"rounded by the uppel' black slate. The veins are parallel with the. 
stratification. They are not more than from six to nine inches thick, 
and arc therefore costly to wol'k, as about four feet of bard, barren rock 
has to be mined in driving or sinking on them. Consequently, 
though the quartz is of mot'e than average richness the profit.; are not 
large. 'l'he beds dip about <15° to S.E. On the 27th I left Caledonia for 
Boar River, on the Annapolis Basin. As regards the extensicn 01· re­
cunenco of anticlines hko those in which the Malaga and Whiteburn 
leadt; occur, fuL"ther to the south-we:>t, no dcfiuile statement can be 
made. That some such areas should be found in the unsettled country 
where the boundaries of the counties of Digby, Yarmouth, Sbelbume, 
Queen's and Annapolis meet. and especially along the flanks of the 
cenLral grnuito mass, the limits of which have not yet been trnced, but 
which certainly occupies a considerable area in thi'l district and which 
is crossed, with a width of ten 01· twelve miles, on the road between 
.Maitland and .Bear River, is most probable." 
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Nova Scotia. Professor Bailey in bis preliminary re}JOrt to the Director, speaks of 
the district in these word,;:-

Qneliec. 

" AbouL the 25tb of July I proceeded, in accordance with yoL1r instruc­
tions, to the Province of Nova Seotia, and entered upon tbe study of the 
geology of Queen's and Shelburne counties. Having been desired by 
you to give my first attention to the coast, opemLions upon Lbe latter 
were begun at the town of Liverpool, and were continuously canied on 
until the entire coast, from Port .Medway ha1·bour, forming the ea tern 
boundary of Queen'i:; county, to Pul.J11ico harbour, forming the western 
limit of Shelburne. had been examined. This wodc was found to be unex­
pectedly easy, owing to the cit-cnmstance that almost the entire shore 
is occupied by fishermen, and bordered by roads which give easy accei:;s 
to any desired point. The comparatirn uniformity of the rock forma­
tions, consisting chiefly of fine grained gneisi;es, q uartzi tes and mica 
schists, together with il'regular masses of granite, further facilitated 
their study. The general result of these observations was to :;bow that 
the crystalline rocks in question, which occupy a belt along the coast of' 
from two to fifteen miles in width, are only a more highly altered con-
dition of the gold-bearing slates and sandstones of the interior." 

The gold region still remains under a cloud, and nothing has becu 
done outside of a i:<mall amount of washing of the alluvial gravels of the 
tt-ibntaries of the Bcauce River at and above the town of St. Francis. 

There were only four parties working when the district was visited in 
September. On the Mill strettm near the town of St. Francis, :Jfessrs. 
McArthur & Coupal were at work, having sunk a shaft to bed rock at 
some little distance from the stream on its wcl:!t bank. Some work wa!:! 
also doue on tbe gravels of the Cumberland River under the direction of 
Captain Richard1>, wbilflt on the Famine River the St. Ongc Bros. were 
tunnelling in on the luvcl of the Yiver in search of an old channel they 
believed to exist. ~fr. Louis Gendreau was doing a little work, washing 
with a 1:;hort sluice the gravels found at the confluence of the River du 
Loup and the Chaudiere. All of therie operationi; have only yielded a 
little gold, having been carried ou only for short periods, and on a small 
scale. Besides this thel'I~ lrnvc undoubtedly been small quantities washed 
out of the river bars by individual prospectors, of which it is evidently 
impossible to get any 1·ecord. The watee was, however, rather high fo1: 
thitl latter class of work this season. 

Outside of the Beauce district a small amount of work has been clone 
on the stream~ of Compton county, chiefly in the township of Ditton. 

A certain amount of intere8t is also being taken in the quartz veins of 
these dist1·icts which, ther~ is reason to believe, might in FOme cases 
prove to be remunerative if properly examined and worked. Mr. 
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Obalski, the Provincial Government engineer, who bas been studying Qncbec 

this question, gives the following account of his investigations in the 
" Repol't of the Crown Lands Department of Quebec" for 1890: 

"Quartz bas been very little worked, although a good deal of atten­
tion bas been awakened of late in the possibilities of the quartz mining 
industry. It bas not been within my power in the time at my disposal 
to thoroughly investigate this area wherein occur so many quartz veins, 
but I have visited a certain numbel' of them on which I picked some 
samples weighing from 3 to 5 pounds. Assay,; of the ore from these 
veins by Messrs. Ledoux & Co., of New York, show the presence of only 
a small proportion of golc.l, not over 30 cts. per ton. I may abo state 
that having bad several pieces from a quartz Yein at Jersey Point 
pounded up and washed down in a pan, two :fine particles of gold, unq ues­
tionably de1·ived from the quartz, we1·e obtained. Gold of similar 
character is al~o reported to have been obtained from a vein of the 
Famine river, in rear of St. George. These al'e by no means i:;olitary 
instances of gold derived from the quartz veinti in Bcauce, many similar 
cases being reported from different quarters. We have contributed 
towards forwarding two tons of qnartz from the Jersey vein to be tested 
by Ml'. J. Thomp::<on, South Uniacke (N.S.), in his experimental quartz 
mill, the latter gentleman having kindly volunteered to crush our quartz 
specimens. It is greatly to be desired that nn merous assays from these 
veins should be made; and should these assays prove satisfactory and 
fair averages be given, the result would be highly cond1ll1ive to the 
rapid development of this important industl'y. 

"The l'esults, as given by l\fr. Thompson, are ae follows: 

" 1. On a lot of 3,000 lbs., 5 dwt. and 18 gr. or 3 dwL.14 g1-. = $3.65 per 
ton of 2,000 1 bs. 

"2. On a lot of 800 lbs., 2 dwt.18 gr. or 6 dwt. 21 gr.= $6.85 per ton. 

"Gold in the Laurentides.-As already stated in previous reports, 
some prospecting in search of gold has been made throughout the Laur­
-entian fo!·rnation. In the county of Joliette, two new companies have 
been organized. One of thef;e, the 'Compagnie miniere du district de 
Joliette,' operates lot IV, 6 of the gore of Kildal'e, near St. Alphonse; 
assayl:l from a rock heavily charged with magnetic pyrites gave traces 
-0f the p1·ecious metal. 

"The other company, styled: ' Oompagnie des Mines d'or de Mattawin," 
is operating a mining property at a place called 'La Barriere,' in the 
unsurveyed portion of the township of Tl'acy. From the latter property 
several samples taken by myself on a small vein a few inches wide, 
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were assayed by Messrs. Ledoux & Co., New York assayers, and while 
two of the samples gave tracef\ of gold, a third one gave the following 
result:-

Gold, 1 ounce 83, per ton of 2,000 lbs. 
Silver, 2 do 65, do 

"From the various statements here presented, unquestionably worthy 
of interest and further investigation, no hasty conclusion !:!hould be 
drawn, it being very difficult, from the limited amount of work done, to 
expreRs any decided opinion as 1o the auriferous character of this area." 

A certain amount of exploration and discoyery has been carried on in 
Ontario. In the l\fadoc district of Hastings county, the Crescent 
Gold l\1ining Company started work late in the fall, re-openi11g tho 
Feigle mine. 

On the nOt"th 'ihorc of Lake Ilurn11 discoverie8 of gold-bearing veins. 
wern reported, and some teRting work done on the discoveries. 

A small amount of similar work bas been done at places on the north 
shore of Lake Superio1", between Sault St Marie and Port Arthur. 

Reports come to hand also of renewed interest in the Lake of the 
Woods district, where t;mall gangs of men have been at work testing a 
numbe1· of the veins. Work has been proceeded with on the reduction 
works, which are in course of erection at Rat Portage, and which it is 
expected will shortly be completed. This should favourably affect the 
development of this promising di~trict, so that it is hoped that we may 
hmTe to report from thence a produdion of the metal next year. 

Of the working for gold on the bars of the Saskatchewan River, Mr. 
Griesbach, Commanda11t N.-W.M.P. at Fort Saskatchewan, kindly fur­
nishes the following information:-

"Mining on the river haR not been careied on this year to tLc same 
extent it was last, owing to continued high water preventing the miners 
from getting at the 'pay dirt.' The amount of gold taken out of the 
North Saskatchewan River during the season from, Ray 50 miles above 
Edmonton and 50 miles below ForL Saskatchewan, is estimated at between 
$3,000 and $4,000." 

Placer Mining. Outside of the already mentioned falling off of the 
yield of gold from the aliuvion and its causes there is nothi11g very 
new to relate. 

An interesting disco.-m·y of an old rivet· channel in the Cariboo Dis­
trict is described as follows by Mr. Bowron :-

"The Keithley Creek divi:sion of the district has pro\ren most prolific, 
both as regards the season's output, as well as in the impo1·tance of ils 
developments, the particulars of which will, no doubt, be fully repol'ted 
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by Mr. Stephenson; but as a discovery has boen made in this division, B
0
. rit.ish. 

h . h I .. k . h . . " d . dtl" . ohunbia. w ic , tnrn , ments more t an passmg notice, a lew wor s ma itwn 
to what may have been 1:mid on the subject will not here be out of place. 

"The opinion has prevailed for many years among our most 
experienced miners from California and Australia that, judging from the 
formation of the country, there existed, and ultimately would be found, 
in this district immense obliterated river channels traversing the country 
upon a higher level than the present streams, which, in crossing the 
former, in many instances, r.,oeived therefrom thei1· chief supply of the 
precious metal. The first of such ancient river channels would now 
appear to have been discovered on the south side of the South Fork of 
the Qummelle River. A Chinese company working up Dancing Bill's 
Creek, three miles above the Forks (vide Mr. Bowman's map), when 
:ibout n thousnnd feet from the Quesnelle River, and at an altitude of 
one hundred and twenty-five feet above the stream, came to a pitch-off 
in the betl-rock which they were unable to follow, owing to the quantity 
of water encountered. They continued working ahead as near on a level as 
the grade to the sluices would allow. This occurred some ten or twelve 
years ago, and they have continued since that time to work into the 
hill without finding bed-roek. They use hydmulio pressure in working; 
but as their water supply is limited, and the face of their cut is now 
nearly two hundred feet in height, they make but small headway, but 
are known to have been taking out, with six men working, from five to 
eight thousand dolllws annually. The operation;; of this company having 
for some years been watched with interest by the white miners in the 
vicinity, and the developmentR seeming to confirm their pre-conceived 
ideas of an immense 'blind' river channel in the hill, Messrs. Barker, 
Polley, Burrill & Co. sank two shafts half a mile above the Chinese 
Company, and back some fifteen hundred feet from the river, behind the 
rim rock which forms the river bank, and although not reaching bed­
rock, owing to the quantity of water encountered, they found similar 
prospects to those obtained in the Chinese claim. Subsequently, Mi-. 
John Hepburn, of Victoria,, located ground below the Chinese, and in 
running in cuts developed similar pay gravel inside the rim rock, which 
is regarded as settling the question of a paying channel in the bill 
beyond a doubt. Messrs. Whittiet· & Pomeroy below, and the Champion 
Company above, have also located ground until there are nearly f:lix 
milos of the channel claimed. 

"Some are of the opinion that the channel will ultimately be traced 
to the Horsefly River, some twenty miles distant. However that may 
be, it is generally conceded that there must be at least ten miles of the 
old river bed. As to the richness of the pay, and consequent importance 

5 
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of the discovery, I can only say it is estimated that tha Chinese Com­
pany al'e taking out at least 011c thousand dollars per lineal foot of the 
channel so far as they have worked, and as large river channels are 
usually very regula1· in the gold deposits, furLher comments are 
unnccessa1'.f." · 

Mr. Stephenson, writing from Quesnelle Forks, gives further particu­
lar,; of the same discovel'y as follows:-

"The South Fork of Quesnelle River is at pl'esent very promitiing for 
hydraulic mining. The Hop E. Tong, a Chinese company, have for years 
been ·working on Dancing Bill Gulch, a sm~ll stream that emptieA into 
the left hand or south side of the South Fork, about three miles above 
the Forks. The gulch has cut across what is now proved to be an old 
channel, with a heavy rim rock between it and the present river. This 
old channel contains an immense deposit of gravel, which pays them well 
for hydraulic mining. La;;t year (1889) the South Fork Hydraulic Min­
ing Company 100ated and leased a piece of ground 1~ext above the Ilop 
E. Tong Company, up the South Fork. They did some prospecting, 
sinking two shafts but did not get to the bottom of the channel. They 
.got pro,;pects in Ri nking those shafts that they considered war­
Tanted them in bringing water on to the ground. They have 
been e11gaged this season in making a trail to the claim, building a 
house and running ditch Jines. They have located a ditch line :fifteen and 
three-quarter miles long, and have commenced cutting a ditch four feet 
wide on the bottom, two feet deep, and six feet wide on top. This ditch 
they will push ahead a considernble distance next season, and will al~o 

place in position an hydraulic pipe about 450 feet long, Ruitable to handle 
the amount of watel' which the ditch will cany. Next below the Hop 
E. Tong, and joining their lower line, the Victoria Hydraulic Mining 
·Company barn located and leased a considel'able piece of ground. This 
.company, under the management of Mr'. John Hepburn, with a gang of 
six to eight men, have been engaged in pro~pecting for the last thl'ee 
month><. Ml'. Hepburn tells me he has obtained satisfactol'y prospecti:; 
for the work done. Then up 1.he river and joining the South For·k Com­
·pany, thel'e has lately been another location made, and a company is about 
to be Ol'ganized to prospect another section of the same channel." 

DisroYeries of auriferous gravel of more 01· less importance at various 
Jllaces in the province are alluded to in the above repol't, but otherwise 
the operations in alluvial gold are decreasing in importance. 

Quartz Mining.-An increase in the interest taken in prospecting for 
veins continues to be apparent in most of the mining districts. 

Speaking of the Cari boo district the report of the Minister of Mines 
.for the pl'ovince giv.es the following:-
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"Regarding the development in our quartz or mineral claims, although Briti8h . 

l l h t b th t t . d' l d Columbia. I regret to say t rnt t lel'e as no een a en erpnse 1sp aye we so 
much de<iire, this season has nut been entirnly fruitless of results. The 
dei;;truction by fire of the Government Reduction -w ol'k<i last winter had 
a most depressing effect upon this branch of our mining industry, but, 
fol'tunately, these works, although in operation but a few weeks, had 
proven thofr capability to successfully treat the character of ore found 
here, and consequently jm:itified the Government in rebuilding the same 
upon a somewhat increased capacity, which undertaking has been 
accompbhod most succesfully unde1· Mt'. Martin's supervision, and the 
works al'e now in operntion again. It is a fact worthy of note that the 
gross product of the district has been increased by about $5,000 produced 
from the working of quartz. The Black Jack Quartz Mining Co. have, 
during the season, prosecuted work on their mine; their shaft being now 
down to a depth of something O\·e1· 100 feet, and exposing a valuable 
body of ore. Theil' <:!mall pl'ospecting mill was kept running a good 
part of the time until stopped by frost. This company has taken 
another lot of sulphlll'ets to the test woeks, which is now unde1· teeat­
ment. A mo~t satisfactory test of the ore from this mine was made at 
"The Cassell Gold Extracting Co.'s Works." Glasgow, Scotland. From 
360 pounds of ore sent a result of something ove1· $80 pc1· ton was 
obtained; the ore worked up to 90 per eent. of the assay value. The 
advantages of this company's method is that no roasting is required, and 
the company claim that in 01·U.inary cases ore can be treated for one­
fou1·th the cost of wol'king by Lhe chlo1·inating process, a circumstance 
which, if substantiated by fu1·ther working tests, means wealth to this 
district. 

"The I , land Mountain Co. completed theil' ton-stamp mill, to which 
is attached four eoncontrators and an impl'oved rock crusher, and the 
machinery was put into operntion about 20th August, and was found to 
work satisfactorily. Rook erushing commenced on 25th August, and by 
25th September several hundreds of tons were put th1·ough. Some diffi­
culty wa experienced in getting the silver plates to catch the gold, 
owing to the presence of uOme foreign substance coating the plates, but 
after a limo this was partially remedied. Some fifteen 01· twenty tons 
of su l phurets were saved and brought to the Government Wol'lrs for 
treatment. I learned from Mr . .M.ay, who put up the Island Mountaiu 
Co.'s mill and snperintenued the working of the ore, that the test made 
cannot be regarded as a fair result, inasmuch as the ore was takeu from 
the dumps at the various tunnels belonging to the compaLy, and was 
mostly surface rock, and only trial runs of .each kind of rock." 

5t 
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In the south-eastern part of the province, in the districts of East and 
West Kootenay and Yale, considerable activity has prevailed in pros­
pecting for and opening up a number of veins. Some of these might be 
classed as gold veins proper. Most of the veins of this and other mining 
camps of these districts, however, are better classed as silver and copper 
deposits, although canying more 01· less gold, some assays running vel'y 
high in that metal. They will therefore be described in the article on 
silver. Some of the veius of the Toad Mountain camp, however, might 
properly be classed as gold vein~, and of these Dr. Dawson speaks as 
follows:-

"*With the exception of the Pool'man Mine and other adjacent claims 
on Eagle Creek, near the west end of Toad Mountain, all the met:.dli­
ferous deposits so far found occur in the stratified rocks. The excep­
tional veins traverse a hard dark-grey mica-syenite, and differ in chal'­
acter from the other ores containing auriferous iron pyrites in a quartz 
ganguo." 

The following information relating to the year's development of these 
veins is given in the Report of the Government Gold Commission for the 
district:-

"The Poorman, on Eagle Creek, has been developed by shafts, tunnels 
and drifts fol' a depth of 125 feet and about 600 foet along the ledge. 
Stoping bas been done from the 90 foot level. The stamp mill has not 
been worked during the whole of the summer, owing to the scarcity of 
water. Abont 1,200 tons of quartz has been crushed, the returns from 
which can only be conjectured, as the proprietors do not feel disposed to 
make them public. None of the sulphurets, which are rich, have yet 
been treated. The last clean-up produced a gold bar worth over $'7,UOO. 
Two men are engaged in running a tunnel at the upper end of the mine, 
which will strike the ledge in about 450 feet, and will be extended 400 
feet further to reach the ore deposit in the White-Buchanan mine, which 
runs parallel to the Poorman, and is owned by the same proprietors. To 
advance the work as rapidly as possible a Burleigh rock drill will be set 
up and operated on the opening of navigation. 

"On Gold Hill, about li miles south of the Poorman, are located the 
Wild Cat, Catamount and Forest mines. The first mentioned exhibits a 
large body of ore composed of qual'tz impregnated with sulphurets. A 
tunnel is now in a distance of 115 feet. The vein matter assays from 
$15 to $30, and is of a free milling charactel'. The vein is 10 feet wide, 
and is in a formation of hornblende granite. One-half of the claim was 
bonded by H. Keefer, the railway contractor, for 30 days, which he ha8 

since obtained by payment of the amount mentioned in the agreement. 

* Annua) Report Geogloical Survey Dept., Vol. IV, p. 33 D. 
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"One mile below where the trail crosses Eagle Creek several promis- British 
Columbia. ing locations exist, the principal of them bAing the Paradise, Total 

Wreck, Pioneer, lligh Ore, ar:d Wizard. The Paradit;e has a tunnei 30 
feet long, exposing a vein three feet wide carrying excellent ore. The 
Pioneer shows a body of mineral from 2i to 6 feet wide. The High 
Ore has a number of O})en cuts and a prospect shaft, from which several 
tons of good-looking quartz has been extractad. 

"The Royal Canadian has two tunnels, one a distance of 75 feet, the 
other 65 feet; width of vein from 2! to 3 feet, existing in a slate country 
rock. The stated value of the ledge is said to be from $20 to $30 to the 
ton. Mr. Johnson, of Sydney, Australia, offered $15,000 for one-half 
the claim, and agreed to erect a plant to cost as much more, provided 
one ton of average ore would return $20 to the ton, at the sampling 
works, Revelstokc. 

"On Rover Ckeek some locations have been made, which promise to 
become of great value. They are known as the Whitewater, Midas, 
Snow-water and Columbia. The tunnel in the first mentioned is 90 feet 
long, t;howing a ledge 6 feet wide, of a free milling nature. It is a con­
tact vein, the hanging wall being granite and the footwall slate. The 
average of £ftee11 assays made amounted to $80 in gold. The return 
from lt tons tested at the sampling works was $110 in gold and $9 silver 
to the ton. Assays of similar richness were obtained from the Snow­
water, which is an extension of the formet". A trail has been graded a 
distance of ten miles, and it is the intention of Mr. Davys, who is one of 
the principal owners, to obtain the two Huntington mills, belonging to 
the Cottonwood Gold Mining Company, Toad Mountain, and work them 
to their fullest capacity. 

"The output of ore from the gold belt, extending from Eagle to 
Rover, i~ et:ltimated at about 1,800 tons, 1,200 tons of which were 
extracted from the Poorman, and the remainder the result of prospect­
ing work in the various claims referred to. Of cou1ise this will be greatly 
increased when operations a1·e confined to the production of ore only." 

From Yale district, Kamloops division, comes the report that only 
assessment work has been done on the claims of that vicinity, that the 
Nicola Milling and Mining Company has suspended operations for the 
preoent, and that no new discoveries of veins have been made. From 
another parL of the diotrict however the followmg discovery is reported. 

"Siwash Greek. Seven miles north-east from Yale, on which about 20 
hardy and industrious miners have worked the entire season, many of 
them performing assessment work only, there has been found rich quartz 
carrying free gold. 
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"The Roc!Jick Company, I may state, ha\·e expended nearly $3,000 in 
opening their claim by driving tunnels and sinking, finding vc1y rich 
deposits in free milling ore. Test a8~a.rs have been made in the pL'ovince,. 
and in California thaf range from $150 to $2,000 per ton in gold." 

The mines of the Rock Creek camp received a certain amount of 
attention, but that district is kept back for want of communicationR. 

"Cherry Creek.-Mr. L. W. Riske, in company with Mr. Donald 
Mcintyre, have completed the erection of theil' q nartz mill on the 
Monashee Mountain , and hope, after getting th ei r ditch constructed, to 
convey the water a distance of two or two and a hnlf milcR to the mill, 
when they will at once commence cru1:<hing the ore, whieh is pI'onounced 
lo be very rich." 

.Farther news of this point is given in the following remarks made by 
DI'. Dnwo;o n :-';' 

" In the course of the pl'eliminary work <lone on the Shm;wap sheet, 
the nfonashee Mine, situatod on the waternbed between Chel'ry Creek 
and Kettle River, and in pI'ocess of development by Mr. D. Mcintyre, 
wa:; vi:;ited. There are at this place t;evel'al distinct veins of aul'iferons 
quartz in which Rpccks of free gold are frequently \·is iblc. These veins, 
in which points of gold are often vioiblc, traverse Monasuee Mountain, 
composed of quartzite, diabase(?) and lime1;tone strata, near to the mar­
gin of a wide grnnitic mass, which lieti to lhe south. Se\·eral small 
tunnels and opening:; have been made on the veins, and a small mill has 
been erected with a dew to commencing work on the ore in the spl'ing. 
A number of small ~pecimens selected from the ore at the mouth of the 
pl'incipal working drift at this place, have proved on assay by Mr. 
Hoffman, lo contain, gold 0·583 oz., silver 2·683 oz. to lbc ton." 

GRAPIIlTE. 

DiRtrihution. The known deposits of this mineral in the countl'y chiefly occnl' in 
tbe Laurentian J'O('kti of the <li::;tl'icts of the north ::iho!'e of the Ottawa 
Rivel' in the Counties of Argenteuil and Ottawa, Province of Quebec, 
and in similar rocks in Eastern Ontario along the line of the King.,ton 
and Pembroke Railway. 

In both districts they mostly occnl' in the form of il'regulal' veins, 
strings or beds in the cl'y:;talline limestones of the series or in scales 
disseminated throughout the same whilst a numbe1· of intel'c,;Ling 
minerab form their associates, notably pyl'oxene, wollai,tonite, felspal', 
quartz, sphene, phlogopite, zircon, idocrase, etc. 

*Summary R eport Geological Smvey Departnwnt for lS!JO. 
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Mining has also been- carded on in the Laurentian rocks of the Im­
mediate vicinity of St. John, New Brnnswick. Uere graphite in a finely 
divided state is disseminated through the rock and at a few points is 
found in beds of economic importance. They occur in argi 1 li tcs and 
SL1b-cryi>talline lime~tones and vary from one to four feet in thiclrnesf:. 

At the ·walker Mine in Buckingham towni;hip, Ottawa county, which Operations_ 

was working la8t year, operntions were suspended at the encl of Febrnary, 
pending negotiations fol' the more extended capitalization of the mine. 

At this place the graphite is found in the gneissic rock», showing two 
modes of occurrence. At places on the property it occurs disseminated 
throu!:;'h the rock, whilst at others the foliated and columnar varictie:i 
occur forming a solid filling in veins traversing the formation. The 
veins are of varying widths, from a few inches up to 2 feet ancl the i;ur­
rounding gneiss has a generally rmity and rotten appearance, 

Allui;i•ins to the mode of occunence of the mineral at the various Comparison 

I I l- . 'll b f I . l . th R f h with foreign .;:nown oca 1lies w1 e ounc at va1'1ous pace~ rn e eportti o t c graphite. 

Geological Snrvey a11d aualyscs and comparisons of i t.s q ualitics with 
those of other countries in "Report on Canadian Graphite" by l\Ir. 
Hoffmann, Chemist to the Survey; Report of Pl'ogresf', Geological Survey, 
pp. 4 9-512, 1876-77. 

In this pamphlet investigation was made of the specific graYity of a 
number of Canadian specimens, the percentage of a~h, and its co in position 
being also detcl'mine<l 011 all of which points comparison was made with 
!Samples of graphite from ::'few York State and from Ceylon. l~xpcri­

ments were al:,o carried out to determine their relative combn1Stibility 
with a view, amongst other things, to illustrate the fitness of the home 
pl'oduct for the manufacture of crucibles. 

The results of the investigation show that as regards ash the Canadian 
graphite gavo morn than the Ceylon, but much less than the New York. 
Speaking of the abov.i mentioned experiments and those on the relative 
corn bustibility of the different samplcil examined the report says:-

"From these experiments it will be seen that in respect to incombusti­
btlity the Canadian graphite may claim perfect equality with that of 
Ceylon; and that consequently-apart from any conl:lide1·ation of the 
proportion and nature of the associated foreign matter-it is in no wit>e 
inferior to the latter as a material for the manufacture of Cl'UCibles. 

"P1·epared according to the present process, the 'dressed graphite' 
(analyses 5 to 14 inc.) obtained from the beds of the dis8eminated 
mineral (analyses 1 and 3) is apt to contain more or less carbonate of 
lime and oxide of iron; it has however been pointed out, experimentally, 
(analyRes 12 and 14) how readily these admit of removal by a vcl'y 
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simple and inexpensive chemical treatment, leaving the graphite with 
a vel'y small amount of ash, and that of a nature in no witie prejudicial 
to its application for the purpose here undel' consideration. 'fhat the 
graphite from this source, in itself compares favourably with that of 
Ceylon, will be seen from the above table, 1 and 3." 

The plumbago obtained at St. John, N.B., only goes through a simple 
process of hand picking before being shipped, but at the chief mine of 
the Ottawa county district works have been erected to crush, wash and 
otherwise p1·epare the material. 

Here, after passing through a Blake crusher, the rock passes through 
two batteries of Cornish stamps of 10 heads each. From thence it is 
carried by water to the huddle floor where there are 6 large circular 
huddles besides two for fini shing. These huddles have fine sieves in the 
outlets and the separation takes place by the se ttling of the graphite, 
which is the lighter material, out towards the circumference, whil:;t the 
rocky impurities remain near the centre. The waste water from these 
passes to catch pits where a furthe1· amount of the finer gt"aphite is 
caught. Aftel' passing through the huddles the material goes to a dry­
ing furnace and the purer portions are further ground and bolted to pro­
duce the best grades. 

This mill is capable of handling about 40 tons pet· day of 24 hours. 

During the time of the ncent operations, which ceased in February 
last, only the rock containing disseminated graphite was being mined 
and treated, carrying, it is said, from 25 to 30 per cent of graphite. 

At this place the grades made are as follows:-
---------

Gr:ide. Uses. Value. 

A. 0 P encil manufacture and electro-typing .. .... 50 to 75 cts. per lb. 
A. 1 1 do do fine lubricate. 1 A. 2 J .. 

A. 3 } Lubricate and shot polishmg .... . l 4 to 25 do A. 4 . .... .. 

A. 5 } 
I 

A. 6 Crucible manufacture. .. . ....... .. .. J 

S. P. Slime products for stove polish manufacture .. 3 to 6 do 
F. F. F oundry facings . . . . . . . . . .. ... ... 1~ cts. per lb. 

Latterly a very interesting application has been made by the Ontario 
Bolt Company of the roclr containing the disseminr.ted plumbago in finish­
ing off and facing a certain grade of small and plain castings. They have 
found it a greatly improved substitute for the grade of plumbago 
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formerly used for this pu1·pose as when the castin~s :we rotated with it 
in the "rumblers" the hardness of the rock helps to wear down their 
roughnesses whilst the plumbago contained in it gives their surface the 
necessary polish. 

The production for the year amounted to 175 tons, valuea at $5,200, Production. 

against 242 tons and $3, 160 for last year. This falling off in the amount, 
but increase in the value, is due to the fact that one of the chief oper-
ators whilst working only a short time made sales of a higher grade 
article. 

The exports and imports are given below in Tables 1, 2 and 3. 

GJUPHl'l'E. 

TABLE 1. 

KUOR'l'H. 

New Brunswick. Ontario. 

Y ear. -----1-------
Cwts. V alue. Cwts. V alue. 

----------1---, 

1886. 

. . . . . . . . . . . ::~:: . ::~:~ : : : : : : : : : : : : . : : : I 1 87. 

1888. .. .... . .. 2,700 1,080 ..... 

1889 .... . . . . . . . . . . . 660 422 2~· 1 

1890 . 400 JGO 

GHAPHITE. 

'J.'ABT.E 3. 

!MPOH~'S O~' BLACKLEAO. 

329 I 

I 
I ' 

Fiscal Y ear. I V~lue. I 
----------- ------

1880 ... . . .... . ........ .. .... . 
1881 ....... . .. .. ... ... .... . 
1882 ..........• . ......... .. . 
1883 ..... . .............. .. .. . 

1

1884 .... ..... .. ... . ........ . 
1885 ..... .. .... . ........ . . . .. . 
1886. ... . . . . ... .. .. ...... . 
1887 ....... •.... .... . .... .. . 

1

1888 .. ' ..... ... ....... . . . . 
1889 ... ........ .......... .. 
1890 . .. .. .. .. . . .. ... ..... . 

$18,055 
26,544 
25,132 
21,151 
24,002 
24,487 
23,211 
25,766 

7,824 
11,852 
10,276 

! 
I 

$116 

1,369 

Exports and 
imports. 

I 
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GRAPHI'l'E. 

TABLF. 2. 

I)IPOR'l'~ Of' R.\IV AND ~L\Nt:FACTl:HEll PLU)IB.\GO. 

Fiscal Y ear. 
I I Manufacture~ 
I 

Plumbal(o. of 
Plumbago. 

- --------------- _ I _ _ _ 

1880 ... . 
1881... 
1882 .. . 
1883 .. . 
1881. .. 
1885 . . . 
188!i .. .. 
1887 ...... . 
1888 .. 
188!l .... . . . 
1890 .... . 

GYPSUM. 

.'l,617 
2,-179 
1,028 
3,147 
2,8!ll 
3,729 
5,522 
4,0:20 
3,802 
3,54() 
3,441 

82,738 
1,202 
2,181 
2,Hl 
2,152 
2,805 
1,408 
2,8'\0 

22,604 
21,789 
26,605 

AR in previous years the production of gypsum is afforded by the 
provinces of Ontario, New Brunswick and Nova Scotia. 

In Ontario work was carried on by the Alabastine Company at Paris 
and by Messrs. W. Donaldson & Co., of Mount Healy; L. II. Johnson, 
of Caledonia; Thomas Martindale, of York; and the Grand River Plas­
ter Company of Gypsum Mines. 

The deposits which are charactel'istic of the lower portion of the Onond­
aga formation occur on the Grand River from the town of Paris to a short 
distance below Cayuga or to Gypsum Mines, the site of the Merritt 
mine, 0perated by the Grand River Plaster Co . 

. Although the area containing practically workable deposits of gypsum 
extends for about forty miles, there arn considerable r:;tretchcs along the 
river where none has been found, as for instance in the neighbourhood 
of the city of Brnntfol'd. The mode of occurrence is very similar to 
that of the salt beds of Ontario, as it is found in large lenticular inter­
bedded masses of from 3 to 6 feet at the point of greatest thickness 
and having a total area, of possibly fh-e or ten :square miles. 

The series of rocks which includes the gypsum lies horizontally 
and is cut by tbe valley of the Grand River, thus affording facilities 
for mining by simply drifting in either from the river bank or from 
depressions a short distance inland. Tbe work of extraction is continued 
to the right or left ot' these drifts, pillars of gypsum being left for the 
support of the roof, which in many places consists of either a very 
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friable shaly limestone or of calcareous clay. In many of the abandoned 
mines, as well as thoi:;e at present working, the process of extraction 
has been continued to a distance of 1,500 feeL from the mouth of the 
level. The area mined in each would cover possibly 20 or 25 acreg. 

No new developments were made in New Brunswick in this industry Xew Bruns· 
wick 

during the past year; the production, as in previous years, being · 
altogether that of Albert and Victoria counties. In the former county 
the Albert l\fanufacturing Company, of Ililli;boro', and E.W. Lynds, 
of Hopewell Hill, were the only producers. Tn Victoria county Messrs. 
l\foQueen and Stewart, of Andover, took out a small quantity. 

That the shipments from Victoria county were somewhat smaller last 
year than formerly is due to the fact that the Tobique Valley Railway 
is only as yet in coun;e of construction, and the producers prefer waiting 
for its completion, that the cost of handling may be greatly lessened, the 
distance to market being about 25 or 30 miles, and the cost of transport 
in consequence heavy. 

'l'ho geological po::!ition of all the New Brunswick gypsum deposits is 
in the lower Carboniferous formation whern they occur, forming large 
interbedded masses in the limei;tones and shales. 

As in previous years the production of Nova Scotia is in a great Nova Scotia. 

mea~mre altogether from deposits in the neighbourhood of the Basin of 
Mines, the quarries being situated at ·wentworth Creek, near Windsor, 
and at Chernric, ·walton, Stewiacke, etc. A considerable amonnt was 
ah;o quarried thl'Oughout the various counties of Inverness, Victoria and 
Antigonit:>h. 

An analyi;is of gyp8um from the Mabou queny was made by Mr. 
F. J. Shutt of the Experimental Farm, Ottawa, for Col. C. N. Snow, of 
Pictou, with the following result:-

" Sulphate of lime .......................................... .. 
do magnesia......... . ....... ....... . ........... . 

Carbonate do . . .. . .. .. .. .. .. .. . . .. . . .. . 
Insoluble rock matter ....................................... .. 
Moisture, etc. (undetermined) .. . .. .. .. . .. ... .. 

D7·5~ 
0·92 
0·98 
0·48 
0·09 

100·00 

" As this sample contains buL 2·5 per cent of foreign matter, it must 
be considered a very pure specimen of commercial gypi:mm, and one 
thaL iti well adapted for all the pnrposes for which this substance is 
used." 

Although occa:<ionally found in large quantities in Manitoba and Atha- ~Ianitoba. 
basca of a quality suitable at least for the manufacture of land plaster, 
no production is a~ yet reporteJ from this province. 
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Of the deposits, M:r. J. B. Tyrrell, in an article entitled "Gypsum 
deposits in Northern Manitoba," published in the Canadian Record of 
Science, April, 1889, writes:-

"In the north-west corner of township 32, range VIII, west of the 
principal meridian, is a rounded hill rising thirty-five feet above the 
plain, its greatest leugth being about 600 feet, and its greatest breadth 
150 feet. Its surface is overgrown with small canoe-birch. Two holes, 
each about eight fe6t deep, have been dug by prospectors in this hill. 
One at the top shows, below a foot of decomposed material, seven feet 
of hard, compact, white anhydrite or 'bull plaster,' exhibiting a more 
or less nodula1· structure, and breaking on the surface in to small 
irregular fragments. Vel'y little bedding can be detected in the mass. 
The other hole is in the side of ihe hill fifteen feet lower down, and 
shows on top two feet and a half of white clay, consiRti ng of decom­
posed anl1ydrite, below which is five feet and a half of white nodular 
anhydrite similar to that in the other hole. This gives a thickness, 
almost certainly, of twenty-two feet of this rock, and it is not impro­
bable that the hill is composed entirely of it. 

"Again, just north of the ninth base line, and two mile,; east of the 
township corner, between ranges VIII aud IX, is a popla1·-covered hill 
or ridge, thirty feet high. In various places on this bill are exposures 
of snow-white gypsum, similar to what has been described above, show­
ing in some caseR a thickness of ten feet in one section. The most of 
it is ma~sive or crypto-crystalliue, and lies in regular beds which dip 
slightly towards the west." 

Production. The total quantity produced in the Dominion during 1890 was 
226,509 tons, valued at $94,033, the output by provinces being :-

GYPSL')I. 

TABLE 1. 

PHODL'CTION BY PHO\'INCES. 

P'.·oYinces. I 'rons. Y alue. 

\ Nova Scoti~~--.-. -.-. -.-.. -~=1-181,2:- ~54,9~ 
New Brun"wick ......... ,... . ... 39,024 30,986 

Ontario ....... . ........... .. . . 6,200 8,075 

226,509 I SHl4,033 
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The production for the past five yea l's has been :-

1886. . . . . . . . . . . . . . . . . .. . . . . 162,000 tons, valued 'it 8178,742 
1887 . . . . . . . ... . . . . . . . lM,008 " " 157,277 
1888. . . . . . . . . ... 17ii,887 " 179,3!J3 
1889 .. . . . . . . . . . . . .. . . . . . . . 213,273 " 205,108 
1890 . . . . . . ............... 226,509 " 194,033 

Of this production the greater part was expol'ted in the crude state, Manufacture~· 

nearly all of the prnduction of Nova Scotia being shipped as such, while 
; 

in New Brunswick and Ontal'io small quantities ofplastel' of Paris were 
manufactured as well as land plaster, which was sold locally. 

The amount of gypsum ground and sold as land plastel' was 5,550 
tons, valued at $18,114, and of plaster of Paris 19,460 tons, valued at 
$71,880. In the manufacture of plaster of' Paris there is a loss in weight 
of material of about 20 per cont. Assuming that such be the case thel'e 
we1·e thel'efore 24,325 tons· of gypsum used in the pl'oduction of 19,460 
tons of plastet· of Pal'is, a total quantity manufactured in Canada of 
29,875 tons, or a little mol'C than one-tenth of the total output. 

Besides the foregoing, a quantity of "Alabastine" and "Plastico" was 
made by the Alabastine Company of Paris, Ont., and a considerable 
quantity of superior quality rock was shipped by the Albert Manufac­
turing Company of Hillsboro', N.B., to their works at Newark, N.J., for 
the manufacture of "terrn alba." 

The expol'ts of crude gypsum are given below:- Exports. 

TABLE 2. 

]~XPOll'l'H OF CRUDE GYP8U~r. 

YE.\HSI ~N'J'Al~ NO\'A 8co•1•JA. - I :NEw BRu~:;wr~~ -~o·i-.ir •. _I 
'fons. Value. Tons. Value. Tons. I Value. Tons. Value. I 

------1------1 
1874. · / · ............ 

1 
67,830 s 68,16-1 .......... . : ....... I 67,830 ' 68,Hi-I I 

1875 ......... , . . . · 1 86,065 86,193 fi,420 S 5,420 Hl,485 91,Gl 3 
1876. · 1 120 s 180 87, 720 87,590 4,923 6,616 !l2,763 9-1,386 
1877.. . . . . . . . . . . . . lO!i,!1:50 93,867 ti,030 5,030 111,980 !J8,897 

I 1878.. 48!J 675 88,631 76,!i95 rn,335 16,435 105,-155 f!3,805 

I 
187!l.. 579 720 I !J5,623 il,353 8,791 8,791 104,993 80,864 
1880.. 875 1,240 125,G85 111,833 10,375 10,987 1 13G,!l35 124,0GO 
1881.. 657 1,040 . 110,303 100,284 10,310 15,025 121,270 116,349 
1882.. 1,249 1,!146 133,426 121,070 15,597 24,581 150,272 147,5!!7 
1883.. 462 837 1-15,-HS 132,83-1 20,242 35,557 166,152 16!J,228 
1884.. 688 .

1
1.~54 107,65~ 122,446 2!,800 3~,z51 I rn2,!H 13~,45! 

1885. ·1 525 187 SJ,881 11,8!!8 lo,140 21,130 91,052 106,41.> 
188G.. 350 538 llll,985 lH,116 23,498 -10,53!! 142,833 155,213 
1887. . 223 337 112,557 lOG,!llO l!l,9-12 39,295 132,724 146,542 
1888 .. 

1 

670 I !)10 124,818 120,429 20 ,)() 125,508

1 

121,389 
1889.. 483 6!J2 HG,20-1 1-12,850 I 31,495 .)0,8G2 I 178,182 194,404 
1890. . 205 256 145,452 13!!, 707 30,034 ;)2,291 175,691 I 192,2541 
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Gruund gypsum, to the value of $105, was exported from the province 
.of New Brunswick du1fog 1890. 

The impol'ts of gypaum crude, ground, and calcined, 01· plaster of 
Paris, are given in the thl'ee following tables:-

GYPSUM. 

TABLE 3. 

hrPom·s Ot' Cl\UDE GYPSL'~L 

I ]fiscal Year. Tons. Value. 

1------------
1880 ............. " ........ -

I rn~L: .. . ·: :::: .. :::::::·:·::· 
I 

188:l... . ...... . .. " ........ . 
1884 ... "" .......... "" " .. 
1885 ........ " ... .... " ...... . 
1886 ... " ....... "" 
1887... "" .. " .... 

mt:· ... :: ::: :::: :: : :: : ::: <1 

GYPSL'~I. 

T ,\l)LE 4. 

1,854 
1,731 
2,132 
1,384 

1,%3 
l,il70 
1,557 
1,236 
1,360 
1,050 

!MPOR1'S ot· Gnomm GYPSDL 

Iciscal Year. Pounds. 

1880 . ... . .. ..... ·· ··· .... . .. ... 1,606,578 
1881 ................... 1,544,714 
1882 ... . .......... . .. . . 75!l,~GO 
1883 ... .. . .. . . . . . . . . . . . . . . . 1,017,905 
1884. .... . ..... . ....... ... 687,432 
1885 ... ...... .. . .... . .. 4Hl,.!OO 
1886 ....... .. ............ 224,119 
1887"." . . ............... .. 13,26(\ 
1888 ..... " ... " . .... .. . ...... 106,068 

I 
1889. H,3HO 
1890 . .... ..... ......... .. ... .. .. I 434,400 I 

83,203 
3,442 
'3,761 
3,001 
3,4Hi 
2,354 
2,429 
2,492 
2,193 
2,472 
l,92d 

Value. 

8 5,948 
4,67G 
2,576 
2,57!l 
1,93() 
1,177 

675 
73 

558 
372 

2,136 





Year IProvincelQuantity Value 

TONS $ 
3,941 

B. c. I 7,882 
~ 16,032 ~ I ONT. 32,o64 

.... 
00 
~ 

88 
00 

~ 
00 

~ 

QUE. 

I 49,735 
N. S. 1 87,036 

2,796 
B. C. I 6,990 

ONT. I 
16,598 

36,218 
13,404 

QUE. j 26,808 

43,532 
N. S.I 76, 181 

8,J72 
B. C. I 14,950 

16,894 
ONT.I 37,7 I0 

10,710 

QUE., 74,509 
42,61 l 

N. S. 74. 00 

15,487 
B. C. 20,742 

........ 
ONT. 

14,533 
QUE. 33,091 

54,161 
N. S . 97,807 

. . .. .. .. 
B. C. 

5,000 
ONT. I 12.500 

22,305 QUE., 41,196 
49,2o6 

N. S. I 101,684 
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Gi:rSl:M. 

TABLF. 5. 
IMPOHT8 01· Pr .. \S'l'ER or· PAH!8. 

l~i~cal Yca.r. Pouncb. Yalue. 

1--------·-- ----- -----! 
1880 . . . 
1881. . ........... . 
1882 .. . 
188~ ............. .. .... .... . 
1884.. .................. . 
1885 . . . 
1886 .. .. .. .. ....... . 
1887 .. ....... ...... .. . 
1888. .............. . 
1889 .. . 
1890 ....... . 

G67,G7G 
57'1,006 
751,H7 

1,H8,G50 
782,\.120 
G8!l,521 
820,273 
594,HG 
942,338 

l,~73,9!)~ I 
G93,.J3o 

------
IRON. 

s 2,3/G 
2 8G.J 
4:184 
7,8fi7 
5,226 
-1,809 
5,4G3 
4,342 
G,662 
8,513 
6,004 

81 s 

Of iron ore, 76,511 ton:i were produced in Canada during the year Production. 

1890, valued at $155,380, showing, compared with 1889, a decrease 
in quantity of 7,670 tons and an incrca,;e in value of $3,740, the latter 
being attributable to the fact tliat the ore!:! of Nova Scotia brought a 
much higher pi·icc this year than last. The decrease in quantity may 
be la1·gely accounted for by the cctJsation of operations by the Puget 
Sound Iron Company, of Briti~h Columbia, who were operating in 1889. 
The production by provinces i:i shown comparati\·ely with that of 
pl'evious years in the grnphic fable A. 

Of the annual production of iron Ol'e in Nova Scotia the following 
table 1 will affo:·d ample explanation:--

Inox. 
TABLIC 1. 

No,·A :'>cOTIA: Axxi:.n Pitoui:cnox or· 0HE. 

Ton~ . 

1876. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15,274 
1877 . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16, 879 
1878. . . . . . . 36, 600 
187!) . . . . . . . . . . . . 29,889 
1880 . . . . . . . . . . 51, 1!)3 
1881. . . . . . . . . . . . . . . . . . 39,843 
1882. ' ..• .... • .......... . " • . . . ... 42, 135 
1883. .. . . . . . . . . . . . . . . . . . . . . . . . . 52,HO 
1884. . . . . . . .. . . . . . . . . . . . . 54, 885 
1885 ... ' . . . . . . . . . . . . . . . . . . . . . . . . . 48, 129 
1886 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 44, 388 
1887. . . . . . . . . . . . . . 43,5i.\2 
1888 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 42, 611 
188!). . . . . . . . . . . . . . . . . . . . . . 54, lGl 
1890 . . . . . . . . . . . . . . . . . 49, 206 



Imports and 
exports. 

Developments 
:-<ova Scotia, 

New Bruns 
wick. 
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No ore was impol'ted into Canada during the year, the only trade 
statistics available, therefore, are those of exports which are shown in 
table 2 as follows :-

IRON.' 

'l'ABT,E 2. 

EXPORTS Ol' OnE. 

Province. -~~ 1 __ 1_~_ 1 __ 1889. _ , _- _1890: __ . 

Ton". Value. Tons. Value. j Tons. I Value. , Tons. , Value. 

---- -1- - - ·----,--,-,--l-
Ontario . .. •. . ... 1 12,244 838,!l!lO 1 31,161 36,3971 4,108 Sl0,407 118,601 l~,967 
Quebec. . ..... . . . 38 llfl 10 380 ....... _ 2,700 120 1,640 

::::.:,'.:m~,, <;" · '·'" I ,.,;; "·;;; I ~;:,,; I .,.: · ,,;r ,,; 
Totak ... .. I 13,G!l2 1 42,6; 1---~~l---1 3~ss~ j~;r:~:~ 

In Nova Scotia operations were carried on by the Lond_pnderry Iron 
Company and the Now Glasgow Iron, Coal and Railway Company, the 
latter company as yet only doing development work, while the former 
are carrying on the business established for many years at Londonderry. 
Of the iron industry in Nova Scotia Mr. E. Gilpin, jr., Inspector of 
Mines for that province, writes thus in his rep,>rt for the year 1890 :-

"Operations have been steadily pursued by the Londonderry Iron 
Company, both at theil' mines and their furnaces. Calcining furnaces 
have been built, and large amounts of spathic ore have been burned. 
This pl'ocess greatly inm·eases the percentage of iron in the ore, and 
makes it mol'e fusible. 

"The New Glasgow Iron, Coal and Railway Company have commenced 
a branch line from Eureka to connect with thefr fornace at the forks of 
the East River, and with their mines at. Springville. They have con· 
tinuo<..l opening and testing their large and valuable properties. 

"Iron ore was mined by this Company at Brookfield. Mr. Leckie, of 
Londonderry, tested a promising deposit near Pugwash, and discoveries 
were reported from va1·ious localities." 

No iron ore was mined in New Bl'unswick during the yeat'. 
A little work in development was, however, done on a propel'ty on 
the Millstream River, Gloucestel' county, where according to one of the 
owners, Mr. John Ellis, of Bathurst, N. B., three cros&-cuts had been 
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made during the year· upon a deposit of magnetite. In conversation, 
Mr. Ellis stated that the vein was 32 feet in width, striking E. and W. 
and dipping nearly vertically, aml had been ti-aced for upwards of one 
mile and a half. According to an assay by Prof. J. T. Donald, of Mon­
treal, the ore contains,-

Metallic iron .............................. .. 
Silica and insoluble matter ......... ..... . 
Phosphorus ................................ .. 
Sulphur .. ............ ....................... .. 

65·85 pel' cent. 
8·10 do 
0·01 do 
0·17 do 

It is understood that a small quantity of ore was taken out in prnving 
the vein, though no shipments have been made. 

In the province of Quebec acLivc operations were carried on at the Quebec. 

Tiadnor and Drummondville furnaces and at the Bristol mines ·on lot 21, 
range II, Bristol township, county of Pontiac. 

These furnaces have been in operation for many years and are 
supplied by bog orn procured in their vicinity; that used at the Radnor 
furnace being in a lal'ge measure dredged from the bottom of Lac a la 
Tortue. A change in pI'oprietorship is reported from Radnor during 
the past year, the furnace having passed into the hands of the Canada Iron 
Furnace Company, Limited, of Montl'eal, remaining, however, undel' the 
superintendence of the late owner, l\fr. George McDougall, of Three 
Rivers. It is the intention of the present owr.eri> to inernase the capacity 
of the wol'ks by the erection of a new furnace about 45 feet in height, 
with a 10-feet bosh, having a capacity of about fourteen tons per day, 
making that of their woi·ks about twenty tons per day. 

In eastern Ontario but little work was done during the year, the small Ontario. 

amount shipped being altogether from the distl'ict served by the King-
ston and Pembroke Railway Company. 

In western Ontario, although no active operations were canied on, 
there have been further discoveries made of very extensive deposits of 
high grade ore in the regions west and north-west of .Port Al'thur in 
Algoma District, the more important being undoubtedly those in the 
neighbourhood of the Atikokan River, where many square miles of rich 
iron lands have been taken up and prospected. 

Regarding this disti:ict, the following extracts from a report addressed 
to the Deputy Ministe1· of Agl'iculture for the Province of Ontario, by 
Mr. W. W. Russell, of Port Arthur, and dated October, 1890, may be taken 
as a very fair descl'iption of the district and its ores:-

"Some five years ago the first discovery of magnetite in this range 
was made, and a tract taken up by Messrs. Graham & McKellar. The 
property was shol'tly afterwa!'ds examined by Mr. D. H. Bacon (now 

6 
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Emperintendentof the Minnesota Iron Company), and on his report bonded 
for a long term to a Cleveland party, represented by Major Pickands. No 
active operations having been begun, the discovery of the iron did not at­
tract general notice in any way, until the finding last fall of another equally 
extensive and rich deposit, eeveral miles ful'thel' west on the same range. 
The result of this was the starting of numerous exploring parties this 
summer, and the discovel'y of still other outcrops of the same ore further 
westward, until now these rich deposits have been traced by outcrops 
for a length of sixteen miles along the belt. 

"Nothing more than a superficial examination of the deposits has been 
made, in the way of a few surface cro:;s cuts, and an OP.casional shot to 
secure unweathered samples; but in many places the orn outcrops 
boldly, showing a varying width of from ten to fifty feet. 

"Before describing these outcrops 01· surface showings more minutely, 
I may refer to the geological oceurrenre of the deposits. They occur as 
beds i11 Huronian hornblendic an:l chloritic schistR, which are nearly 
vertical, having a dip of 86 degrees 1101·th, and a strike of N. 75 degrees 
east. The t>urface showings indicate that there are several of the~e beds, 
the intervening rork having a widLh of from five to thirty feet. Whether 
these beds will unite at a depth 01· maintain their separate identity, ii; a 
problem for development work to decide. The Huronian belt has an 
average width of eight miles, and ret>ts conformably in the folds of the 
Laurentian rocks, i;o we may pl'esume its depth (and that of the inter~ 
bedded magnetite) to be very considernble, practically unlimited. 

"The McKellar-Graham property is the most easterly on the range, 
·and its most conspicunus outcrops occur on the summit and both faces 
of a bluffy ridge running nearly east and west one hundred feet above 
the level of the Atic Okan Rive1'. :M:I'. D. H. Bacon sampled the surface 
showing here, taking samples at three inch intervals; and for an aggre­
gate width of eighty feet these i;amples gave 63t per cent metallic iron, 
without more than a trace of titanic acid or phosphorus, and little more 
than a trace of sulphur. The outcrops here showed thl'ee beds of ore. 

"Immediately west of the .McKellar-Graham property is Sabawe 
Lake, a sheet of water three miles in length. For some distance west 
-0f the lake, in the couri;e of the iron belt, a considerable depth of soil 
cover!" everything; this extends to location R400, on which and R401, 
othe1· outcrops occur very similar to those on Lhe McKellar-Graham 
property. A similar ridge traver:;es these locations, and in many places, 
esvecially on the southern exposure, which is very steep, la1·ge outc1·ops 
occur. Having closely examined these and several locations adjoining 
them on the west, I can speak morn def:initely of them than of others 
where my inspection was more ctuoory; and it may be as well to state 
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here that the ore throughout this range varies but very slightly in Ontario. 

character or grade-it is virtually identical throughout, though in some 
places where greatly exposed to atmospheric action it is of course 
leaner. On location R400, where a natural exposure of ore some 
twenty feet in width occurs, a large number of samples taken at random 
gave from 66 to 68t per cent metallic iron. On the location west of 
this, R401, a Emrface cross-cut was made this summer which showed 46 
feet in width of ore; the full width was not asce1·tained as the cut was 
abandoned on account of the depth of overlying soil and large boulders; 
~ome of the ore from this cut, when protected by deep soil, gave as high 
as 71 per cent metallic iron. 

"A little more than half a mile west of this the ore again on tcrops on 
the south face of a ridge about fifty feet in height, the intervening 
grou;1d being low; samples from here gave 65 per cent. Half a mile 
further west a short trench dug in 1.he low ground showed rich ore at a 
depth of only three feet; no attempt was made to uncover the wiuth of 
the deposit, the sole object being to locate it. A mile beyond this 
numerous showings are found along the top and south face of a ridge 
about 100 feet high; the surface showings here are very extensive, and 
the ore of the same high grade, 66 to 68 per cent. For nearly three 
miles beyond this the gl'Ound in the line of the deposits is very low, and 
no attempt to locate the ore by test pits, etc., bas been made. As the 
ground rises, the ore again outcrops and shows at the crossing of the 
Atic Okan River, which is very rapiu at this point. 

"To bring the A tic Okan ores to a market, a railway from thirty to 
fifty miles in length will have to be lJUilt from near CarltStadt t;tation on 
tLe Canadimi Pacific Railway to and along the Atic Okan River. An 
examination of the route was made by the Canadian Pacific Rail way 
Company last fall, and their engineer reported it a very easy one, esti­
mating the cost of grading at not over $2,000 per mile for four-fiftht:1 of 
the distance, the balance baing medium work only, to cost say $10,000 
per mile. The company are not dispo~ed to bnild the road unless a 
reasonable amount of freight is guaranteed, but are willing to equip and 
opet'ate the road when built if desired, and to fadlitate the tSuccessful 
operation of the mines by cheap freight ratt:s, etc. 'rhere ii:; no local 
traffic for the railway throughout this section, and it is plainly to the 
interest of the company to p1·omote to the utmost any undertaking that 
might lead to making thi8 part of the line a remune1·ative one through 
local traffic. That they are fully alive to this is very evident in all 
intercourse on the subject with the chief officials of the company. 

"With regard to the market for these ores, and the cost of delivering 
them thereat. : Mining will cost from 75 cents to $1.00 per ton, ~my $1.0U 

6t 
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as an outside estimate. Railroad freight to Port Arthur or Fort 
William, $1.00 per ton. Lake freight to either of the principal ore 
ports on Lake Erie, Cleveland 01· Ashtabula, may Le taken as the same 
as that from Ashland or Two llarbours, the shipping ports of the Gogebic 
::rnrl Vermillion districts. The 1·ate last year and during the present 
season has been about $1.25 per gross ton, and thel'e is no reason to 
think this will be exceeded in the future, considering the continual in­
crease in numbers and tonnage of vessels built on the lakes. Shipping 
charges, insurance, etc., may be taken at 30 cents per ton; duty going 
into the United States, 75 cents per ton. This will give the total cost 
delivered at a Lake Erie port of $4.30 per ton. The present value of a 
high grade Bessemer ore, such as this under consideration, delivered on 
the docks at Clevelanri or Ashtabula is $6.00 per ton, which would leavt' 
a net profit of $1.70 per ton. 

"The Dominion Government gives a bonus of $2.00 for every ton of 
pig iron manufactured in Canada, and a portion of the Atic Okan ores 
might be profitably treated at Port Arthu1· or Fort William, where 
other ores for mixing, fluxes and fuel can be brought at low rates. Coal 
is carried here from Lake Erie ports at from 40 to 50 cents per ton, and 
coke from 80 cents to $1.00. There is no duty on anthracite coal and 
coke ulso is admitted free, if for smelting purposes. 

"I append hereto a number of analyses of the Atic Okau ore from 
different parts of the range. 

"ASSAYS OF ATIC OKAN l\IAGNETITE. 

"M ' KELLAR-GRAHAM LOCA1'!0N. 

Silica .... 
Alumina ... 
Ferrous ox. 
Ferric ox .... 
~Ianganese.. . .. 
*Calcic (? carbonate). . . . . . . . . . 
Magnesia. . . . ...... . 
Phosphoric acid. 
Titanic acid .. . . 

Total. . 
:'.\fetallic iron ... 

Averages by Mr. D. H. Bacon. 
(1) (2) (3) 

6·60 -;-·30 5·8n 
i·oo i·so 0·98 

87'66 86'90 88•36 
trace. trace. trace. 
i·28 o·no 1'40 
0·75 0·60 0·75 
0·0079 o·o69 0·025 
none. none. none. 

94'46 97 .57 !l7 '41 
53·47 62'84 63'97 

Chapman. 

2·43 
0'67 

23·32 
46'74 

none. 

70·06 

"The first three are averages from the three beds sampled by Mr. Bacon, 
and the la~t is a single specimen given Prof. Chapman of Toronto. 

*The original M. S. is not clear here but the carbonate would evidently be intended. 
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".l.H~HAG}JS TAKEN BY W.W. IWSSELL FUOM LOCATIONS R400 AND 401. 

~letallic iron. 
Silica ...... . 
Pho5phornR 
~,\llph~ir ... 
Iitarnc acid ..... . 

A ~ 1 b { Minnesota 
ssay-c Y Iron Co. 

68'50 
2·90 
0·015 
o·o5t 
none. 

F . HillP, 
Pt. Arthur. 

65"90 
5·so 
0·001 
o·rn 
none. 

H. M. Currie for 
Carnegie Bros. 

65'702 
4·20 
0·003 

Not specified. 
none. 

" AHHA YS BY SllAHON U\ON WOHKB, PA., 0~' SAMPLRR FURNISHED UY CAPT. M. N. GAHLANll, 
AH l•'ROM PROPERTY MARKED 'GAHl,ANI) LOCA1'10NS.' 

~Ietallic iron. 
Silica ...... . 
Phosphorus .. . 
Sulphur ... . . . . 

68'75 
1 ·41 
o·ooc; 
o·rn:i 

"A~SAY8 o~· A1'10 OKAN ORE BY GEOLOGICAi. Rt:l\VEY m· CANADA 

G. C. Hoffmann, Assayn. 

1. :Magnetite from R402 : 
Metallic iron . . . . . . . . . . . . . . . . 
Titanium ......... . 

2. ~Iagnetite, R400: 
Metallic iron. . . . . . . 
Titanium . . . . . . 

3. ~Iagnetite from R403: 
Metallic iron. 
Titanium.. . . . . . . . . . . . . . . . . . . . . . . . .. 

4 . .Magndite from line between Mining Locations lOE and llE, 
collected by Smith : 

Metallic iron....... . . .. 
Titanium .. 

68'579 
none 

68'027 
none 

64' 551 
none 

65'710 
none 

Ontario. 

In British Columbia the mine which was the only producer fo1· some British Col· 

years padt did not operate during 1890, so that there is no production umbia. 

to report from this province. The fol lowing item regarding a recent 
discoveq is taken from the report of the Minister of Mines for British 
Columbia:-

"About ten miles east of Lytton, by the side of the Canadian Pacific 
Railway track, Mr. James Wilson, Superintendent of the C. P. R. tele­
graphs, is the fortunate owner of an extensive iron deposit, which is 
represented to me as having indications of becoming a valuable property 
a few year.s hence. Already about $1,000 has been expended towards 
developing thi.; mine by sinking and drifting." 

Pig Iron. During 1890 the amount of pig iron produced in Canada Pig Iron. 

from Canadian ores was 21,772 tons, valued at $331,688, showing a 
decrease, when compared with the year previous, of 4,149 tons and 
$168,18-!. Statistics of this industry will be found in the following table 
where they are shown in comparison with those of the year previous. 
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IRON. 

TABLE 3. 

Prn IRON PRODUCTION : CoNSt;MP'f!OK OF ORE, FUEL, ETC. 

l _____ 1s8_!J. ·---- _____ 1_89_0. __ _ 
Prodnction and Consumption. I 

Quantity. Value. Quantity. Value. 

1

-----------1-----l---- 1 

Pig Iron made .... ....... ... Tons . 25,921 S·!!l!l,8i2 21,i72 $331,G&l 

Iron Ore consumed ... 65,6i0 126,064 57,304 lli,880 

( Charcoal..Bush. 755,800 
I 

41,568 58!l,8GO 29,493 

:Fuel COl18Umed. . ~ Coke .. .Tons. 
I 

33,289 !J4,79l 32,832 Ui,G59 

l Coal.. . 3,044 6,525 1,241 2,G38 

Flux con. umed ... 22,122 21.909 18,478 18,361 
I -------- - ---

The number of furnaces in blast during the yeal' was four, and the 
entire production was utilized in Canada, at:> there were no exports 
reported. 

Iron and Steel Iron an(l Steel J.lianufactures. In table 4 will be found statit:>tics re­
;\-fanufactures. garding expoL"ts of iron manufactures produced in Canada, while in 

tables 5, 6 and 7 will be found the statistic of imports of all iron pro­
ducts other than highly :finished iron and steel goods of which the value 
of the metal alone represents but a small proportion of the whole. 

IRON. 

T.-1.BJ.E 4. 

EXPORTS m' IRON AND STEEL Goons, THE Pnom: cE O~' CANADA. 

I I 
Iron, Steel 

I 
all other l and 

I 
Scrap Iron Iron :md lVIann-
Iron. Stoves Castmgs Hard- factures 

ware. of 

Province. 1890. 
Totals. 

18 (), 
Totals. 

---·-\- · - -i--- ---------
1

1 Ontario. I 812,HO I 81,5li I 85,571 I Sll, 7(\(i SS,404 1 839,658 ' 40,G79 1· 
Quehec. . 22 G65 l,92G 38,0Gl 12,853 53,527 6G,5i0 
Xova Scotia.,. ...... 1 153 -_i:3~ 80;) I 10,974 5,0·11 17,72G 14,HH I 
:N'ew Brunswick. .... 

1

. 06'1 

1

. 8, 110 8,677 7,365 
PrinceEdward Island . 12 . 98 11(1 108 
:\<Ianitoba.. . . . . . . .. . .. 220 22· 1 332 563 1, 137 1,659 
British Columbia.... 10,040 6 11 1,614 1,218 12,889 13,614 

Totals.... . .. 
12~ 3,8ol8,s35 7Q,945128,Q79 J."33,724 )l44.9Q91 
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InoN. 

TABLE 5. 

IMPORTS: IRON IN SLABS, BLOOMS, LOOPS AND PUDJ)LED BARS, ETC-

Fiscal Y <>ar. Cwt. ValuP. 

---·-------- ______ I 

1880 .. . 
1881.. . 
1882 .. . 
1883 .. . 
1884 .. . 
1885 .. . 
1881i.-. 
1887 .. . 
1888 .. . 
1889 .. 

' 1890 .. .. 

Pw !HON, CHAH­
cOAL. 

. .. , 
. .. 

IRON. 

TABLE 6. 

195,572 
111,66(; 
203,888 
258,G:l9 
252,310 
312,32!) 
27:l,316 
522,853 
ll0,27!! 
80,383 
15,041 

8244,601 I 

111 374 
222:056 
2(;\J 818 
264'.045 
287,734 
248,461 
421,598 

93,377 
67,181 
15,H23 

IMPORTS 01'' PIG IRON, ETC. 

PIG IHON, .ILL 
0THEH. 

Pw IRON, KEN'l'­
LEDGE, &e. ToT.u,. 

}~U:~C'AL ------ ------ ------ ------

YEAR. I I I - -- To::_ _""h" ~=- V•lo~ Too• _:•loo 
1
1~~~ Vo\'.._ 

1880 . . . • . . . · 1 . I 23,159 $371,950 ...• . J . . 23,159 I "'" 950 I 
1881 . 43, 630 715, 997 I _ . . . . . . . . . . . . . . 43, 630 715, 997 I 
1882 . U,837 S211,7!ll 56,594 811,221 

1

. .... . . . . . . . . . . . G3,431 1,023,012

1

1 

1883... . 2,l!l8 58,994 1 75,295 1,085,755 . . . . . 77,4'l3 1,144,749 

1884 . 2,8!J3 GG,602 4!J,291 653,708 52,184 720,310 

1885 .. 
1,ll!J I 

188G. :l,lSJ 

1 87 ... J, !Jl!J 

1888 . .. ..... 1. 

1889 .... . ..... . 

1890 .. 

21,333 1 42,279 1 545,.126 I. . . 4:l,3us 572,759 

GO, 08G 42, 4G3 528, 483 45, G4S 588, 5G9 

77,420 I 46,295 554,:l88 

. ..I. 
.. I. 

I 
I 

48, 973 8648, 012 1 

72,115 1 864,752 

.181,613 1,148,011~ I 

50,214 631,808 

48, 973 648, 012 

72, 115 864,752 

87,613 I l,H8,078 

-----

Iron and Steel 
Manufactures.. 
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IRON. 

I~1 PORTS OF IRON ,\NU S·n :EL Goons.* 

Fiscal Year. 

1880 .. . 
1881. .. . 
1882. 
188S . . 
1884 . .. . . 
1885 . . 
1886 .. . . 
1887 .. .. . 
1888 .. . . 
1889. .. . . . .. 
1800. . . . . . . 

. . . . . . . . I 

. . ..... . 

······ ··1 . . ..... . 

LEAD. 

Value. 

S6,620, ~6C 
8,484,175 
8,578,685 
8,613,739 
6,143,870 
4 606 l!J3 
4;6fl8:ss2 I 
6,084,104 
5,147,111 
7,108,052 
7,260,845 

Production. According to returns made to this office there were 113,000 pounds 
of lead produced duriug 1890, which at 4t cents per pound is equivalent 
to $5,085. This production is altogether that of the provinces of Ontario 
and Quebee. No operations were undertaken in Nova Scotia and New 
Brunswick. 

Developments In Quebec the most important is undoubtedly that known as the 
Quebec. 

Lake Temiscamingue mine on lots 5fi to 62, range I of the town-
ship of Duhamel, the shaft and workings being on lot 62 near the lake 
shore. Work was carried on in a desultory way for many years under 
the management and owne1·ship of Mr . .E. V. Wright of Ottawa. Dur­
ing 1890, however, the mine was purchased by American capitalists and 
active work undeL"taken, the result being that a shaft already begun was 
carried to a depth of over 100 feet. From this shaft two drifts were made 
on the course of the vein, one to the west being 30 feet in length, and 
known as the ti5-foot level, the other in an opposite direction, at about 
100 fuet from the surface, was carried to a distance of 15 feet, a cross-cut 
was made at 70 feet which struck the wall on the north-east side at a 
distance of 20 feet from the shaft. In the 65-foot level a diamond drill 
test was made to a depth of 75 feet 01· a total depth of 140 feet from the 
surface and showed good ore throughout its entire length. On the sur­
face the fissure is plainly shown to be 80 feet in width and has been 

* These figures do not include those of hardware, engines, agricultural impl ements, or 
other highly finished iron products. 
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traced for a distance of 1,400 feet in a north-easterly direction. The Quebec. 

great drnwback to the pt'oper development has always been the distance 
from railway communication and the difficulties to be contended with as 
regards shipments. The poi:!iLion of the mine is unfol'tunate in this res-
pect, its only means of communication being by the waters of the 
Ottawa River, of which Lake Temiscamingue is a part for a distance of 
about 100 mile8 above Mattawa station. The lower 40 miles of this dir:-
tance is broken in many places by rapids and falls, necessitating fre-
quent transbipment. 'I.'he first portage is made by means of a narrow 
gauge railway of eight miles in length, the lower rapids requiring shol't 
tramways of from one-half to one mile each. Until t.he completion of 
the projected railway from Mattawa station on the CanaJ.ian Pacific 
Railway to Lake Temiscamingue, the cost of laying ore or concentrates 
on the cars will be in the neighbourhood of $11 per ton. The present 
owners have a very complete mill and mining plant at the worb, con­
sisting of:-

1 Blake crusher. 
2 pair rolls. 
2 revolving screens. 
4 jigs. 
1 revolving table. 
1 Col'liss engine. 
Jnge1·so\l compressor and drills. 

The average of lead in the ore is, according to E. Obalski, Government 
Mining Engineer fol' the province of Quebec, 52 pet' cent with a content 
of silvet· equivalent to 26 ounces per ton . Many other occurrences 
are known throughout the province of Quebec on which however no 
work was pel'formed during the year. 

In Ontario a small amount of development work was done in the Ontario. 

neighbourhood of Black Bay, Lake Superior, where ·several of the old 
properties as well as some recent discoveries of galena wern opened and 
tested ; no shipments were howevet' made. 

Particulars regarding the lead ores of British Columbia will be found British 

in the article on silver as the ores of that p1·ovince are hi()'hly arc:ren- Columbia. 
' b b 

tiferous, and as such have been treated of there. It has been found im-
possible to obtain the amount of lead ore or lead contents Hhipped from 
that pl'ovince, as the values of all shipments of that metal are included 
in the total value of the ores for that and the other metals . It is expected 
that during the present year increased railway and other facilities will 
be affo1·ded for the shipment of ores and that in consequence there will 
be a large production of lead to report from that province. 
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The or;ly statistics of the lead trade available are those of the imports, 
which are given below:-

LEAD. 

TABLE 1. 

JMPOHTS 0~' LEAD. 

l''rnc.u YEA n 

()LI.> Sc11 P ND Pra I BARS, Br.orKs, I To" . , A A1 . . SHEE'L'H. IAL. 

---------------------

Cwt. Value. I Cwt. I Value. Cwt. : Value. 1----·---;-- --I---------1 
1880 .. " . " .. " " " " " " " " " " . " . [ 30, 298 '124, 117 

I 1881. 16, 236 s 56, 919 . 18, 222 . '70, 7 44 I 34, 458 127' 663 
1882... ..... . ... 36,655 120,870 I 10,540 35,128 41,195 156,598 

1

1883.. 48,rno 148,75!) s,501 28,785 I 57,371 171,544 
~. ~~ ~m ~™ ~~ ~rn mm 
1885. 3fi,106 87,038 !l,362 24,396 45,.168 111,434 
1886. 39,945 110,947 9,793 28,948 4!1,738 13!!,895 
1887. 61,lGO 173,477 I 14,153 H,746 75,313 215,223 
1888.. . 68,li78 lf!6,845 I 14,%7 45,900 83,635 242, 745 
1889. 74,223 213,132 14,173 43,482 88,3!)6 256,614 
~. ~m ~~ ~~ ~~ ~B ~~ 

LEAD. 

TABLE 2. 

lMPOR1'S OF LEAD l\JANUFAC'l'URES. 

l<' i8cal Year. 

1880 .. 
1881.. 

I 1882. 
1883 .. 
1884 . . 
1885. 
1886 .. 
1887 .. 

: .. I 

1888 .. .. " . . . . " . 
188!l . . 
1890. 

Value. 

S15,400 
22,62!) 
17,282 
25,55G 
31,361 
36,340 
33,078 
1(),140 
18,81B 
16,315 
25,600 

MANGANESE. 

Production. In the lower provinces of Canada are found many extensive depositB' 
of the various ores of manganese, viz. :-Pyrolusite, manganite and wad, 
which occur, in the case of the ct·ystalline ores, almost without excep­
tion, in rocks of Carboniferous age. That the industry has not been 
neglected may be evidenced by the fact that, since 1868, the exports of 
high grade ore amount to ovet· 30,000 tons, the greater part of which 
went to the United States. 
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The ores are, briefly, as follows :-Pyrolusite, known lor.ally as Ores. 
"grey O!'e" or "needle manganese," is essentially an anhydrous oxide 
of manganese having the general formula of Mn0 2 • 

Manganite, known locally as "blast fnrnace ore" or "brown Ol'e,'' is 
essentially a hydrous sesquioxide of manganese having the genel'al 
formula Mn 2 0 3 , H 2 0. In appearance it. is similar to pyrolusite, except 
perhaps that it is ruol'e generally black, seldom, except in the case of the 
purer varieties, being greyish black. This ore is readily distinguished 
from pyrolui:;ite by iti:; streak, which is reddish 01· brownish black, that 
of the latter being black to submetallic. 

Wad, or bog manganese, is au impure hydrous oxide of manganese 
occul'ring generally in bogs or old Jake bottoms, in the form of an 
earthy deposit or in amorphous mas1:Jes of some size. The composition 
varies considerably, ranging in content of manganese binoxide from 50 
to 75 per cent, with considernble quantities of ferric oxide and small per­
centages of phosphorus and other impurities. 

Throughout the southern part of New Brunswick and in the areas ""'ew Brnns­

underlain by the Carboniferous limestone are many extensive deposiLi; of wick. 

manganese which have affol'ded considel'able quantities of high class ore. 
The most important in thi1; province, owi11g to its extent and dt>velop-
ment, is undoubtedly that at Markham vii le, where the mines of the Pope 
Manganese Company are situated. 

Pope Manganese Co.-In the parish of Sussex, Kings Co., and about 
twelve miles in a direct line south from the town of Sussex, il:l a small 
area of Carboniferous limestone, on the no!'th-west tiide of which are 
located the mines of the above company. The ore occurs throughout 
the :imestone in ihe form of beds and pockets, attaining in places large 
dimen,.ions, as much as 4,000 tons having been produced from one 
pocket. The discovery of manganese at this point wal:l made in 1862, 
when it was worked by Mr. Wm. Davidson, of St. John, until 1865, 
when the propel'ty passed into the handi; of the Queen Manganese Com­
pany, by whom it was operated under the management of ..M:ajo1· A. 
Markham, until the fall of 1889. The Queen Manganese Company then 
went into liquidation, owing to the failure of the more important mem­
bers of the company, and the result was the formation in 1890 of the 
Pope Manganese Company, capital stock $75,000, with the following · 
officer,;: Pro:-;ident, W. C. Pope; treasurer, C. H. Converse; manager 
and superintendent at mines, A. Markham. 

In the extraction of the ore no regulai· iaystem of mining is attempted 
nor potisible. Owing, however", to the location of the deposits, in a valley 
cut through the soft limestones, the workings have, until quite recently, 
taken the form of drifts and open cuts, ~he hill on the nol'th and west of 
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the prope1·ty being literally honey-combed with drifts, adits, pits and 
open curn. During 1890 Majol' Markham was making explorations 
by means of a diamond d1·ill, and had been successful in locating two 
large ore bodies, both of which were bfling sunk upon. 

Of the ore shipped from this mine two distinct classes are recognized, 
vi11. :-"Blast furnace ore," consisting almost entirely of manganite, 
and high grade 01· "gl'ey ore" consisting of pyrolnsite. 

The following analyses are of "high class manganese Ot'e from Mal'k­
hamville, New Brunswick," and are taken from "The Mineral Resources 
of the United States, calendar year 1888," Washington, 1890:-

No. 1. No. 2. No. 3. 
i\1anganese binoxide. 98'70 

do peroxide. 97·25 96·G2 
Silica .... ... . . . . . 0·55 
Iron ... . . .. . ..... 0·75 
Iron peroxide. .... . . .. .. . .. o·s5 0 78 
Barium .. ······· ·· ··· Trace. 
Baryta and sili c>i .. 0·()5 o·s.5 
·water ... Trace. Trace. 
Loss. 0·93 1'7& 

For the treatment of their orn the company have a well-equipped 
mill, in which the following plant is contained :-1 crusher, 2 Cornish 
jigs, 1 cyclone pulverizer, 1 Bogardus mill, 1 sizing machine and 1 cal­
cining furnace; while the plant in connecting with the extraction of ore 
consists of 2 hoisting engines, 2 steam pumps, 2 steam drills, 1 diamond 
drill, complete, as well as a rotary saw-mill. 

Jordan Mountain.-Ahout five miles north of Sussex, and on the 
western end of Jordan Mountain, is a deposit of manganiforous limestone 
throughout which is scattered, in a manner similar to that at Markham­
ville, more or less extensive depositH of pyrolusitc and manganite. Since 
its discovery in 1882, Ly the present owner, Mr. F. W. Stockton of 
Sussex, but little has been done, fo1·ther than a small amount of develop­
ment work consisting of stripping and an open cut of about eighty feet 
in length in the bottom of which in August, 1887, was to be seen a 
lenticular interbeclded mass of manganite and pyrolusite. Frnm this 
open cut about 400 tons of 80 to 85 per cent ore has been extracted. 

Brunswick Manganese Oompany.-Tbe property of this company, con­
sisting of one thouFand acres, is situated on a promontol'y extending into 
the Bay of Fundy opposite to the village of St. Martin's and known as 
"Quaco' Head." Travert>ing this high point is a heavy bed of red 
calcareous t>hale which is highly charged with manganite, pyrolusite 
being of much rarer occurrence than in the limestone deposits of the 
before-mentioned localities. The deposit has been worked in a very 
dcsultol'y manner for many yeal'R, energetic operations not having been 
commenced until the acquisition by the present company, who began 
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operations by driving a tunnel N. N. W. into the shales which show a ~~w Bruns­

bluff face of about 150 feet in height. This tunnel, on 2ncl October, wick. 

1890, was about sixty feet in length, from which two cross-cuts had been 
driven at right angles, extending in eitho1· direction about twenty feet. 
In these workings numerous pocketo:, as well a8 small scattered masses, 
of very hard manganito, ~uitable for blast furnace purposes, bad been 
opened and the ore extrncted, though no shipments bad been made. 

In connection with the mine a well-equipped mill has been erected, 
the plant contiisting of one cracker, one pair rolls, one revolving SC!'een, 
two jigs and one 40-horse power engine and boiler. Owing to the posi­
tion of the mine, every facility is afforded for shipping, the ore being 
run direct from the mouth of the tunnel and after treatment in the mill 
loaded into self~dumping cars and run direct to the wharf, whel'e it is 
possible fo1· vessels to load at al most all !:leasons. 

Assays of the ore by A. M. Cowey, of Cambridge, Mass., are as 
follows:-

::\langanese dioxide ...... . ... . . .. . ... . 
Iusoluble silicates. . . . . . . . . . . . . . .. . 
Ferric oxide. 
Phosphorus. 
Calcium 

Compact 
Variety. 

71·1H 
8'3i' 
2·19 
0·02 

TracP. 

::\Ietallic manganese.. . . .. . .. . .. . . .. . .. .. .. . 58 · 20 

Porous 
Variety. 

65·f\O 
6 66 
1 ·75 
0·04 

Trace. 

A considerable quantity of lime i,; generally present in the concen­
trates, which , however', does not interfere with their fitness for use 
in the mauufacture of steel, fol' which purpose all the ore from this 
property will be used, a contract having been entered into with the 
Carnegie Company of Pittsburg. 

Gowland Mountain.-A small amount of exploratory work has been 
done on the north and north-east side of Gowland Mountain, Elgin 
parish, where the lessees, Messrs. H. A. Whitney, C. J. Butcher 
et al, had, during October, 1890, a small force of men engaged in 
driving a tunnel and sinking pits, sevel'al of which had already been 
sunk, showing in all of them small quantities of pyrolusite and manga­
nite occurring in a very broken and decomposed granite of pl'e-Cambrian 
age. No shipments have as yet been made, nor has there been any 
material production. 

This prnperty is peculial' in affording the only instance in New Bl'uns­
wick where manganese has been known to occur in appreciable 
quantity outside of the CaL"boniferous areas . 
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The following analysis made by Mr. F. D. Adams, assistant chemist 
to the Geological Survey, is that of a specimen of psilomelane from this 
property, and was made in 1885 :-

Manganese dioxide, available ........ . 50·21 per cent. 
Ferric oxide ..................................... . 3·06 do 
Insoluble residue ................................ . 33·78 do 

" Agreeably with the results of a qualitative examination, this ore 
would appeal' to contain a very appreciable percentage of baryta." 

Othe1· localities where mangane e, in the fonn of its cry1Stalline ores, 
has been noted are, Upham, Waterford, Springfield, Tete-a-Gauche Falls, 
and many points throughout Albert county. Of one of these, Shepody 
Mountain, Dr. R. W. Ells, in bis report to the Geological Survey for 
1884, page 35 E, writes: "The rocks of the mountain" (Shepody Moun­
tain) "rest upon a small outlier of the talco-chloritic schists, which 
Rhow on the road to the north, leading to Curryville, and are flanked on 
the east by the grey sandstones of the millstone-grit. On the north­
west side a large deposit of manganese was worked for some years, a 
tunnel being driven into the mountain along the contact with the under­
lying schistR for nearly 1,000 feet, the ore, which consisted of pyrolusite 
and psilomelane, occurring at, the base of the conglomerate in irregular 
pockets. Operations have teen suspended for some years, and the 
workings have all fallen in. At the mouth of the slope the conglome­
rates dip N. 15° E. < 15°-20°" 

It is understood that negotiationR are now pending for the sale of 
this property by the present owner, Mr. John Murphy. 

Crimora Manganese Company.-This company own and are operating a 
property of 260 acres in extent, known as the Duffy property in Dawt'lon 
settlement, parish of Hillt>bOl'O', Albert county, wherein occur consid­
erable areas of wad. These deposits vary in extent and depth, attain­
ing in some places a thickness of over forty feet, to which depth they 
have been tested. The ore is covered throughout with peaty matter to 
the depth of about one foot, beneath which it is found in a good state of 
purity. The mode of working is very simple, consisting first of cross 
trenching, by which means the ore is partly drained, after which it is 
excavated and dried in six pans, each 6 by 50 feet, the result being a dry 
and almo8t impalpable powder, which is loaded direct into cars of the 

. Sali~bury and Harvey Railway, from the main line of which .a spur has 
been built. It is understood thaL contracts have been entered into with 
several steel makers in the United States for a supply of ore from this 
,locality. 
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A partial analysis of the ore by Mr. W. F. Best, St. John, gave,-
Manganese binoxide. ...... . ........ ........ ........ 47·0 
Iron oxirlc... .. .... .. . . . . .. . . . . .. . . . . .... . . . . . . .. .. .. .. .. 18 · 0 
Vegetable matrnr................ ....................... 34·0 
Loss........ ........ ......................... .. .... ... . .. l ·O 
Copper ....... ...... ..... . ........... ........... ........ Tl'ace 
Cobalt ...................................................... Trace 

100 ·O 

Severn! analyses by John Bul'wash gave the following percentages of 
manganese binoxide:-73·6, 35·5, 58·3, 57·6, 70 ·7, 63·4, and an assay 
of specimens collected at various points gave an average percentage 
of 47 ·4. 

New Bruns­
wick. 

Large deposit8 of wad, pyrolusite and manganite occur throughout Nova Scotia. 

the province of Nova Scotia, the harder oi· crytitalline ores occurring, as 
in New Brunswick, in the greater number of instances in the Carboni-
ferous limestones, whereas wad, the moat common of the Nova Scotia ores, 
exists in the form of surface deposits over widely-scattered al'eas. Space 
does not permit of more than a brief mention of the various more 
importaut localities, among which may be mentioned that at Teny Cape 
and the other manganese deposits in the immediate neighbourhood of 
Minas Basin, Boulardorie Island, and throughout the western pat·t of 
Cape Breton Island. 

Teny Cape and Minas Basin.-On the south shore of Minas Basin and 
midway between Noel and Walton is situated the Teny Cape mine, 
which, since its discovery in 1862, has been operated more or less con_ 
tinuou1:1ly. The ores, consisting mainly of pyrolusite and manganite, are 
found in the Carboniferous limestone which is traceable for many 
miles on tl10 south shore of Minas Basin, the limestone immediately in 
connection with lhe ore deposits being highly rnanganifel'ous and inter­
strati:fied wi lb small beds and masses of a manganifeJ"ous ea le-shale, the 
whole being usually of a deep red colour. The mode of occurrence is 
pockety, the ore being found in irregular masses and striogel's, which 
follow lhe bedding planes and fractures; some of these pockets aJ"e of 
considerable extent, one affording, it is said, upwards of 1,000 tons of 
high gJ"ade Ol'e. 

A very con iderable proportion of the ore extl'acted i8 high grade 
pyrolusite, selling for from $100 to $125 per ton at the mine, and con­
taining from 85 to 95 per cent of available binoxide. 

The following assays taken from an article entitled" Notes on the 
Manganese ores of Nova Scotia," by E. Gilpin, jr., Proc. Roy. Soc. Can., 
Vol. II, show the charncter of the ores obtained from Teny Cape and 
district. 
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:Yfanganese oxides. . . ..... . 
Iron peroxide .... . 
Raryta .......... . 
Insoluble matter. 
Phosphoric aeid . 
\Vater ... . 
Oxygen ... . 

(a) Analy~t, Dr. Howe. 
(b) do K Gilpin, jr. 
(c) do H. Poole. 

Teny Cape (a) 
85·54 
i·u; 
o·89 
3·27 
0·34 
8·54 

Cheverie (b) 
no·15 

2·55 
l '12 
2·80 
1·03 
2·05 

Douglas 
84'62 
o·uo 
0·72 
1•73 

loo·oo 

Deposits simi lar to that at Teny Cape have been worked to a smaller 
extent at Cheverie, Walton, Noel and Shubenacadie, on the south shore 
of Minas Basin, while on the north shore no important depo<'its of man­
ganese have been noted, though some of the limonite and other iron 
ores of the neighbourhood of Londonclel'ry at·e highly manganiferous; 
this is also the case with many of the iron ores of both Colchester and 
Pictou countie;,. 

The following analyses taken also from Mr. Gil pin's article, mentioned 
above, show the charnctet· of some of these ores, the particular cases 
cited here being of two li monite ores from Spl'ingville, Pictou county. 

Tron sesquioxide . . . 10 · 848 -18 · 223 
YI angancse oxid". . . . . . . . . ()2 · !J50 

do peroxide. 
:Yfagnesium. . ....... . . 
Lime .. .. 
Alumina .. . 
Baryta ..... . .. . 
Sulphur ....... . 
Phosphorus. . . . . . . . . . .. . 
Insoluble residue. . . . . ... . . . 
\Yater of composition . . 
Moisture ....... . ....... . 

1'630 
7·2so 
2·sso 
0·570 

2·731 
. .. . . ) 
l•-150) 

14.410 

0·015 
Trace 

0·4so 
0·020 

25'130 
12•530 

90·439 1oo·sos 

Cape Breton.-Among the more important deposits of Cape Breton 
Island may be mentioned those on Loch Lomond, which have been ex­
ploited by the Hon. E. T. Moseley, of Sydney. In the report of the 
Geological Survey, 1882-8-!, Mr. Hugh Fletcher writes of the deposits 
as follows:-" Large deposits of pyrolusite, which promise to be of 
great importance, have recently been discovered and developed by 
the Hon. E. T. Moseley, of Sydney, on the south side and near 
the head of Loeb Lomond, in Cape Breton county. The ore is associ­
ated with lower Carboniferous rocks and has been worked in two places 
about three-quarters of a mile apart. At the most easterly of these, in a 
brook on the fat'm of Norman Morrison, a tunnel has been driven about 
thirty feet on a vein about seven inches thick, dipping N. 87° W. < 25° 
in :fine red sandstone overlying reddish and gl'eenish grit, with gmins of 
quartz about the l:lizo of wheat and red ma1·ly sandstone. The ore 
is irregularly mixed with red and grey bituminous limestone, red and 
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greenish shale conglomerate and otht>r rocks blotched with calc-spar. lt 
is in lenticular layers and also intimately mixed with tbe limestone, 
being probably of the same nature and origin a1; the hematite and form­
ing at times a cement for the pebbles of the comglomerate * * * 
The mines were first worked in 1880. In 1881 about 70 tons, and in the 
following year 59 tom; of excellent ore wern shipped to the United 
States, * * * An analysis of a sample from the Monison mine 
afforded Mr. Adams 91·84 per cent of manganese dioxide, only ·12 per 
cent of ferric oxide and 2·91 per cent of insoluble residue." 

Many other deposits, both of crystalline ores and wad, are known to 
exist throughout the island. One of these on Boularderie Island is said 
to be quite extensive, aud the character of the ore may be judged from 
the following assays :-

I. 
Manganese p!'roxide _ _ _ _ . . . . . . 25- 42 
Iron sesquioxide. __ __ __ ... ___ _ 
Insoluble matter ____ .. _. _ ... _. . 
W atc>r _ .. ___ .... _ .. _______ . _ 33- 52 

II. 
11-0{ 
12-40 
;57·7() 

III. 
-14-33 
3,3 50 
10-00 

I and II by G. 0. Hoffmann, Chemist Ueological Survey. III by li:. Gilpin, jr., Trans. 
Royal Society of Omrn.da, Vol. II, sPc. IV. 

Quebec.-In many places throughout the province of Quebec are small Quebec. 

deposits of manganes..i, principally in the form of wad. One of these 
oc~u1·s on the St. Louis road, about four miles from Quebec, where it 
covers an area of about 300 yards square and is about twelve inches in 
t hickness. Similar deposits occur in Stanstead, Bolton, Tring, Aubert 
Gallion, St. Mary's and other parishes, but nowhere in sufficient quantity 
for commel'cial purposes. 

Of manganese occurring on the Magdalen I:ilands, Mr. J aA. Richardson, 
in the report to the Geological Survey, 1879-80, writes :-"Immediately 
under Demoiselle Hill, on Amherst Island, numerous blocks charged with 
peroxide of manganese, OI' pyrolusite, occu1· among the debris of the fallen 
cliffs. They are in pieces val'ying from one pound to ten or fifteen pounds 
in weight. There can be little doubt that they are derived from a deposit 
more or less regular in the hill side, but which is now completely con­
cealed by the fallen debris. At a place bearing nearly clue west from 
Cap aux Meules, at the distance of about a mile, and close to the English 
Mission chul'eh, similal' pieces to those above-described are vel'y fre­
quently picked np." Assays of this ore, iu the same volume, gave:-

Manganese dioxide ................... . .. . 4n · 61 per cent. 
Water, hygroscopic ........ - ..... -..... . 0· 10 do 

Ontario.-A considel'able deposit of manganese is, according to the Ontario. 

"Geology of Canada, 1863," reported as occurring on Batchewahnung 
7 
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Bay, Lake Superior. The ore is said to be manganite and to assay 60 
per cent of peroxide of manganese. No other occurrences have been 
reported authentically. 

Production. During the year 1890 manganese ore to the extent of 1,R28 tons was 

Exµort8. 

mined and shipped, the value being, according to direct returns made· to 
this office, $32,550. The price per ton, as shown by the above figurer;, 
is about $24.50, which, compared with that of the year previous, shows 
an increase of $2.00. 

The production for the past four years has beon,-

1886. ... .. ..... .. .. .. .. 1,'789 tons ................ .. 
188'7................ ... 1,245 do ................ . 
1888 .................. 1,801 do ................ .. 
1889........ . .... .... 1,455 do .............. . 

It was all mined in New Brunswick and Nova Scotia . 

$41,499 
43,658 
47,944 
32,737 

.According to the reports of the Department of Mines for Nova Scotia, 
the production of manganese in that province since 1877 has been as 
follows:-· 

1877....... ...... 97 
1878 ............. 127 
1879 ............. 145 
1880 ............ 223 
1881. ........... 231 
1882 ............ 205 
1883 . .. .......... 150 

tons. 
do 
do 
do 
do 
do 
do 

1884 ............. 302t 
1885 ............. 353t 
1886 ......... (a) 42'7 
1887 ............. 691 
1888............. 88 
1889 ......... .... 6'7 
1890 ............. 112 

tons. 
do 
do 
do 
do 
do 
do 

(a.) 250 tons from Cornwallis should more correctly be classed as an ochre. 

The following tables give the exports of manganese ore since 1868, 
the greater proportion in latter years going to the United States:-

MANGANESE. 

TABLE 1. 

EXPORTS o;• MANGANESE ORE PRIOR TO 1873. 

I NOVA SCO'l'IA. NEW BRUNSWICK. TOTAL. 

FISCA i, YEAHS. ----------------
Tons. Value. Tons. Value. ,.fons. Value. 

-------- ---------------- - --

i 1868 .... . ........ 156 4,700 861 19,019 1,0l'i S23,71!J 
1869 ............... .. 156 4,695 332 6,174 488 10,869 
1870. . . .. .... 1,256 4,102 146 3,580 1,402 7,682 
1871 . ..... .... · ···· 102 1,608 954 8,180 ' 1,056 !J,788 
1872 . ....... .. .. .... 131 4,005 1,075 24,495 1,206 28,500 
1873. ... ......... ········ ....... .. .. 838 17,171 838 17,171 
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MANGANESE. 

T AJH,E 2. 

1£XPOR'rS m· MANGANESE ORE HINCE 1873. 

NOVA SCOTIA. NEW BRUNSWICK. TOTAL. 

I 1

--------- - ------

Tons. Value. Tons. Value. Tons. Value. 
I 
1- ----1---------- - ----

187'3. . . . . . . . . . . . . . 1, 031 820, 192 1, 031 820, 192 
187 4. . . . .. . .. .. · 1 6 s 12 776 16, 961 782 16, 973 

I 1875... . . . .. .. . .. .. .. .. 200 194 5,314 203 5,514 
1876. . . . . . . . . . . . . 21 723 391 7,316 412 8,039 
1877 . . . . ............ 

1 

106 3, 6H9 785 12, 210 891 15, 90H 
1878. .. .. . . . . . . . . . lOG 4,889 520 5,971 62G 10,8li0 
l879. . . . . . . . . . . . . 154 7,420 1,732 20,016 1,88(; 27,436 
1880. . . . . . . . . . . . . 79 3,090 2,100 31,707 2,179 34,797 
1881 . . 200 18,022 1,504 22,532 1,704 40,554 
1882 123 I 11,520 771 14,~21 I 894 2~,747 
1883. . . . . 313 8,635 1,013 16,108 1,326 2.J,343 
1884... .. 134 1 1,054 469 9,035 603 20;089 
1s85.. . . 11 5,054 1,601 29,595 I 1,684 34,649 
1886. . . ... . . . . . . . . . . (a) 441 854 1,377 27,484 (a)l,818 58,338 
1887 . . . . . . 578 14, 240 837 20, 562

1 

1, 415 M,802 
1888.. .. . . 87 1 5,759 1,094 lG,073 1,181 21,832 
1889. . . . . . . . . . . . 59 3,024 1,377 26,326 1,436 29,350 
1890 . . . . . . . . . 177 2,583 1,729 34,248 1,906 36,831 

(a. ) 250 tons from Cornwallis included in this quantity more properly come under the 
heading mineral pigments. 

The impol'ts of oxide of manganese (preoiumabiy manufactured) into Import". 

Canada can only be given for the past seven years and are as followoi :-

MANGANESE. 

TABLE 3. 

hrPOHTS: OXIDE o~· MANGANESE. 

Fiscal Year. Pounds. Value. 

1884 . . .. .. .. .. . . . . . . 3, fl89 I 258 
1885.. . .... .. .. 36,778 1,794 
1886 . .. . .. . . .. . ...... 

1 

44, 967 1, 753 
1887... .... ....... .. ... 59,655 2,933 

1

1888 . ... ..... ...... · 1 65,014 3,022 
1889.... .. ... ... . . .. . 52,241 2,182 

'--1-89_0_. _· ._._· _· ._. __ · _· ._._· _· ._._· __ .. -'--_6~_, ._45_2-'-__ ::i.192 I 

MICA. 

This industry has come to the front lately, on account of the demand 
fol' the minel'al for electrical purposes. 

7t 
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'.!.'he sources of the mica mined during the year have been the deposits 
occurring in the Laur1rntian rocks of the valley of the Ga.tinean River, 
Ottawa county, P.Q., and of that sention of country in Eastern Ontal'io 
tributary to the Kingston and Pembroke Rail way,-the former dititrict 
with headquarter::i at Ottawa and the latter at the village of Sydenham. 

Nearly all the shipments of the year have consitiied of the quality 
known u.ti "amber" or "brown" mica, which is a magnesia mica of the 
.Phlogopite species, as distinguished from the " muscovitc" or potash 
micu, which ha;; been commonly Ui:!ed for stove purposes. Thiti latter 
variety wa~, until recently, shipped from the Villeneuve mica mine, in 
the township of' the same name, Ottawa county, P.Q., which, howeYer, 
has ceased operations. 

This "amber mica" of the trade occurs chiefly in the crystalline 
limestone of the Laurentian system, and occasionally also in the 
pyroxenic belts of the same. It occurs a::; aggregates of crystals of 
various sizcH, 01· in veins of more or less regularity, and i · generally 
associated with more or less phosphate, forming a very common associ­
ated mineral, in the deposits proper of tlii:; rnbstance. Some of the 
worked deposits, however, yield it free from intermixed sub:stance~. 

Some of the mines have yielded crystals of considerable size, having 
been known to produce cut sheetH as large as 24 x 14 inches, whilst a 
crystal lately found in one of the mines in the Gatineau district measured 
three feet acroi;;; and over five feet in length. 

The potash mica or muscovitc occurl' generally, as at the Villeneuve 
mine, in the coarsely cry1:>tallizea granitic veins and intrusions, of which 
it forms a constituent, along with the associated felspar and quartz. 

On none of the mines have very con:>iderable development::; been 
made, the depth attained not exceeding 168 foot i 11 the deepest of them, 
which has been worked for some years, whilst the leut!;th of Lhe vein 
explored at that place >vould be compI"ised within 210 feet, and the 
average force of men employed at this mine would not range OYer 30. 
Returns were received from eight operatort!, but the grand total was 
augmented considerably by the product of desultory mining by small 
producers, of whose output, however, a close estimate was obtained. 

From some of the mines mica is shipped only in tbe uncut state as 
selected crystals, whilst others have cutting sheds, and send away their 
product in this shape, the waste resulting from this procesi; is sold, 
to be ground and used in the manufacture of lubricants, fireproof roofing, 
cement, ornamental pigments, etc. 

The proportion of this watite to the yield of cut mica is considerable, 
as it takes from 7 to 10 or even 20 tons of selected crystals to yield 1 
ton of clean cut mica. 



INGALL.J MINERAL STATISTICS AND ,UINING. 103 s 

Owing to the des1t!to1·y nature of much of the mining done and reti- Pl'odnction. 

cence on the part of some producers, considerable difficulty has been 
experienced in getting the exact amount and value of the marketed 
production of thiR mineral for 1890. Direct returns give 770,959 lbs. 
of all sorts of mica, valtrnd at $68,074. A firm in the trade gave us 
$72,000 as their estimate of the value of the whole marketed product of 
of mica, but considel' the total quantity, gi\en aboYe as marketed, as 
altogether too high. 

The above totals, as computed from direct returns, al'e made up as 
follows:-

MIC.\. 

TAHLE 1. 

PROOCCTION. 

---

------=-----1 o"~"''· 1~:_ __ AveragP ,~~l~-e· __ I 

I 
Electriefl.l mica.. . . . . . ... J 400,55!1 lbs. , $58,G2;i About 8292.25 pel' ton. 

Ston• " . . . . . . , 3,400 " 8,500 

1 

2.51) per lb. 

I 'Vaste -3-67_,o_oo_·_· ___ o_4_9 l ____ :;.~1->ei_· to_n_. 

I 770,959 lbs. 68,07-1 : 

. 
Most of the C:.madian mica is marketed in the United States, being ::'IL'.'rkets and 

taken by mannfactul'ers of electl'ical machinery; a small p1'oportion of pnce!-. 

this quality being sold for similal' pul'poses in the Dominion itiself. 
Some dealers call for it ready cut, whilst others prefei· to get it in the 
shape of selected crystals and cut fol' themselves. This causes a great 
val'iation in the Yalue of the product as shipped from the mine, and 
makes it hal'd to strike an average price, which difficulty is emphasized 
Ly the great difference in value between t.he large and small sizes. 

Block mica for eleCLl'ical purposes Rei ls at d iffel'en t price" pel' ton, 
according to 'Che size which each block will cut clear of all crack ' and 
flaws, the J1t'ices varying all the way from $25 to $200 per ton according 
to theil' excellence in this respect. 

The demand for waste and small crystal.,; for the val'ious pul'poses 
already mentioned is not nearly equal to the possible supply, as the 
quality called for is not only produced in large quantities as a waste 
product in cutting the larger crystalis, but could also be afforded by the 
smallcl' crystals occurring so plentifully in many cases in i;ome of the 
phosphate deposits of the Rame district and obtained in working them. 
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:\Iica; uses. For lub1·icator manufactllt'es it must, of comse, be free from grit. Thus, 
to be worked at a profit, a deposit must• yield a good pt'opol'tion. of 
crystals of sufficient dimensions and clettr enough from faults to cut to 
good sizes. 

Exports. 

Imports into 
U.8. A. 

Electrical 
Trade 
demands. 

'rhe darker colour of the magnesia micas (phlogopite and biotite), 
whil~t not affecting them for the electrical trade, r enders them less fitted 
for use in the construction of stoves than the clearer potash mica (mus­
covite), whilst the frequency with which the latte!' is stained by deposi­
tion of iron oxides between the laminro and its consequently lowered 
insulating powe1· militates against its fitness for electrical purposes. 

The stove trade also calls in general for larger sizes on the average 
than the electrical trade, which latter provides the greater part of the 
consumption. 

The 35 per cent. duty imposed on mica entering the United States by 
the McKinley tariff will, of course, lessen considerably the profits of this 
indui;try. 

The value of this mineral exported is given in the books of the Cus­
toms Department as follows:-

Mica, c1·11de and cul.. ................................... $19,171 
" ground....... .. . . . . .. . .. . .. . .. . . .. .. . . . . . . . . . .. . . . . 3,291 

$22,468 

But it i ti evident that all that was exported was not entered, or was 
entered at much below its true value. 

The following figures of the imports of mica into the United :::.tates 
illustrate the extent of the chief market for the Canadian production of 
this mineral. For the calendar year 1890 the total amount from all 
countries was valued at $220,702. The total for the fiscal year ending 
30th June, 1890, was $146,975, made up as under:-

Germany ..... ... ...... ..... .. ... ... ......... ... ............ . 
England .... ......... ... . ........... .... ...... .. ........... .. . 
Canada ........................................................ . 
Brititih East lndiet> ....................................... . 
Sweden and Norway .. .... .......... ....... . .......... . 

$ 3,506 
64,611 
25,105 
49,058 

4,69f> 

$146,975 

In answer to enquiries, the Edison General Electric Company of the 
United States kindly furnish the following information regarding the 
requirements of the electrical trade with regard to mica:-

"The uulk of mica used by us is Canadian mica, which is known in 
the market as 'Amber Mica,' being of amber colour and clear. It is 
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essential that the mica should be smooth, free from wrinkles or crevices, 
it must split readily, and must be flexible, so much so that a piece of 
mica ·010" thick would bend to a curvature of about 3" diametet' with­
out Cl'acking. Mica that has dark spots or coloured spots similar to 
rainbow colours, or what is known as smoky mica, is not at all suitable 
for electrical purposes. Mica must also stand a flame of intense heat 
without crumbling up or showing any disintegration. 

" We give you below the pri~cipal sizes of mica used by us, and would 
say that at the present time we have orders out for some of the sizes, 
ranging from 200 to 600 pounds : 

COMMUTATOR Mi:cA. 

It X 4 inches. 
It X 6-§- " 
1-§- x 4-! " 
li x 6! " 
li x 8 " 
l i x 8 " 
2 x 5 '~ 

21 x ;) " 
2 x 7 " 
2 x 12 " 
2~ x 12 " 
4~ x 4 " 
5 x 8 " 

BINDING MICA. 

1-!" wide." 

Mention is made of mica in the re1)orts on the recently-surveved town- Discovery 
ships of Cleland and Gladman, in the report of the Commissionel' of and ttlevelop· 

men. 
Crown .Lands for Ontario for 1890. The former township is twelve miles 
south-east from Sudbut"y, and the report states "there has been a mining 
location surveyed in the northern part of the township, whet'e I saw 
some fine deposits of white mica, which had been stripped and some 
blasting done." The other township, Glad man, is situated some 20 miles 
north of Lake Nipissing, and the survey repol't speaks of "large quartz 
veins seen all over the township and on the sho1-es of a small lake, in 
which were found some very fine specimens of white mica." The rock 
of the vicinity was g1·anitic. 

MINERAL PIGMENTS. 

Baryta.-Of the many extensive deposits of baryta (sulphate ofBaryta. 
barium or heavy spar) in Canada, only two were being mined during the 
past year and the production was small. The most important is 
undoubtedly that of McKellar's Island in Lake Superior, now operated by 
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the United States Baryta Company, of Cleveland, Ohio; Lbe otber depo<1it 
is that of Messrs. A. G. Peucben & Co., of Toronto, in tbe township 
of Hnll, Quehcc, where the mineral occurs in a s~rong and well-defined 
>ein of about three feet in width. 

The vein at McKellar's Island is perhap> the lal'gest on the continent, 
and is certainly the most extensive in Canada, attaining a gL"oss thickness 
of about sixty feet, which, whilst made up in a great measure of calcite 
and quartz, carries, howeve1-, a rib of con;;iderable thickness of clear 
baryta. 

The prnduction for the year amounted to 1,8-!2 tons, valued at $7,543 
at the point of production, all of which, with the exception of a small 
amount used in Toronto, was exported to the United States. 

The imports of baryta for the past eleven years are given below:-

I 

.\lrNERA f, PIGMEXTH. 

TABLE 1. 

l~IPOR'l'S Or' BARY'l'A. 

I Fiscal Year. Cwt. I Value. 

l----- 1--1--
1880. . . . . . . . 2,230 Sl,525 
1881 . . . . . 3,740 I 1,011 
1882 . . 497 303 
1883 ... . .. . . . . . . . 185 1 
1884. ... .. .. .. ·#.... 229 
1885.. . .. . .. '! T 14 
1886. .. . . . . . . 62 
1887 .. . . . .. . . . .. 379 fl76 I 
1888 .. . .. . . . . . . '1 236 214 
1889.. . . . .. .. 1,332 987 
lS!lO. . . . . . . 1,322 !JTS 

Ochres.-Ochres weee prnduced during the past year ·in Ontario and 
Quebec, in the former province in the townships of Walsingham and 
B}~quesi11g, and in Quebec in the neighbourhood of Three Rivers. These 
deposits have all been operated in previous yearti, so that there is no 
newly-worked discovery to report. 

The so-called paint beds of Campbellville, Halton county, Ontario, are 
now drawn upon to furnish the colouring material for certain varieties 
of terra eotta p1·oduced by the various teLTa cotta makers in that neigh­
bourhood. 

A new brand of metallic paint has during the past two years sprung 
into prominence, viz., the" Magnetic Paint" made by the Wm. Johnson 
Company, of Montreal. '.l.'his paint iti made directly from the ochres of 
Point du Lac and vicinity, deposits similar to which occur throughout 
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the province. The paint, as prnparncl antl sold by the above firm, has 
proved itself to be of excellent quality, affording a very good colour for 
indoor work and an exceptional paint for outdoor work, such as struc­
tural iron work, bridges, &c. 

Canadian ochres prepared by this firm are now being sold in ]Jngland 
and South Ameri\::a, at1 well as in lal'ge quantities in the United States. 

The production of ochres for the past year was 275 tons, valued at 
$5,125. Compared with last year, this shows a decrea!'le of 519 tons. 
The production of oehres fol' the ]Jast four years has been as follows:-

1887. . . . . . . . . . . . . . . . . . . . . . . ... 385 tonR, valued at S 2,233 
1888 . . . . . . . . . . . . . . . . . . . . . . . . 397 .. " 7,900 
1889. .. .. .. .. .. . .. .. .. .......... 794 15,280 
1890 . .. . .. .. .. . .. . .. .. .. .. . . .. . 275 5, 125 

The imports for the past eleven year::i are given below:-

l\I1NERAL Pt{DIEKTK. 

TABLE 2. 

IMPOR1'H m· OcHHEH. 

1880... .. .. .... . ......... . 
1881. .................... .. .. 
1882 .. .. . .. ............ ..... .. .. 

~!E::: -:::: ··:::::::::·:::: :::::1 
1886...... . . . .. ........... , 
1887 ...... . . ... . ... ... .. . . .. 
1888.... .... .. . .. .. ......... . 
1889...... . ......... . 
1890 ....... . ...... .. 1 

571,454 
677,115 I 
731,52U 
898,376 
533,416 

1,119,177 
i,100,243 I 
1,460,128 
1,725,460 I 
1,342,783 
1,394,811 

. 6 544 
8;972 I 
8,202 

10,375 
6,398 

12,782 
12,267 I 
17,067 
17,664 
12,994 
14,066 

Litharge.-Although considerable quantities of this substance are Litharge. 

used annually in Canada, not only for paint, but in the purification of 
petroleum, no effort bas as ycL been made to produce it in the country. 
The only statistics, therefore, available are the imports which are given 
below:-
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:.\IJNERAL PJGME~T8. 

TABLb: 3. 

lMPOJtTs o~· L11'H.~Ra~:. 

,,. I I 
.J!1 scal Year. I Cwt. I Value. 

1-----1- - - --
1880 . . . 
1881. .. . 
1882 . 

1

1883 ....... . 
1884 ...... . ... . 
1885 .. .. ... . . 
1886. . . . .... . 

1

1887 .... .. . .... . 
1888 .. ......... . 
1889 ......... .. 
1890 ... . ....... . 

1 
3,041 
6,12G 
4,900 
1,532 
.5,235 
4,990 
4 928 
u'.397 I 
7,010 
8,089 
(l,453 

814,334 
22,129 
16,651 

6,173 
18,132 
16,156 
16,003 
21,865 1 
23,808 
31,082 1 
31,401 

MINERAL WATER. 

Although a comparaiively old industry, the production of mineral 
waters bas increased to a very considerable extent during the past few 
years. That the consumption is yearly becoming much greater is evi­
denced by the great growth in the quantities imported. 

No new features geologically, nor to any great extent geographically, 
are afforded by the facts relating to the production of mineral waters 
during the year, the celebrated springti at St. Leon, St. Hyacinthe and 
Ste. Genevieve in Quebec, aml Caledonia and Winchester Springs in 
Ontario, affording as in former years the gl'eater proportion of the total 
production. 

In Nova Scotia a locality that has been known and resorted to for 
many years has lately sprung into greater prominence, and now affords 
a very considerable quantity of a water of rare medicinal properties. 
The locality referred to is known as Wilmot Spa Springs, in the village 
of Wilmot, where the water is used to a large extent in the manufacture 
of soda wator, &c. 

In New Brunswick the spring at Apobaqui bas for the first year an 
output to report. The water is alkaline and is very similar in composi­
tion and taste to the celebrated Vichy water. An analysis by W. F . 
Best, of St. John, gave for 100,000 parts of water,-
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Potassium sulphate ...................................... . 
do chloride .................... .. ................ . 

Calcium cal'bonate .. .................. ................... . 
Sodium chloride ........................... ............. . 

do bical'bonate......... ... .. .. . . .................. . 
Magnesium ................................................ . 
Iron .......... .. ... .. ........ .. .............................. . 
Silica ........................................................ . 

Grains. 

·50 
1·08 
1·25 

76·00 
201·60 

Traces. 
Traces. 

·90 
Organic matter .............. ............................... Traces. 

Gl'ains........ .. .. ..... .. .. ........ ....... .. 281·33 
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This water has pl'oved itself an excellent emulsifiei· of the fatty oils, 
particulady of cod liver oil, for which purpose it is eminently suitable. 

Of the springs in Ontario and Quebec little need be said, as outtiide of Ontario and 

that at Brnchin, on Lake Simcoe, they are well known, and without an Quebec. 

exception repol't large increases in their i)roduction. Regarding 
Brechin a word may be said here. The spring is situated near the vil-
lage of Brechin, on Bl'echin Beach, and at an elevation of about fifty 
feet above Lake Simcoe. The water known and sold as " Eudo mineral 
water" gave, on analysis by Mr. Thos. H eys, of Toronto, the following 
content per imperial gallon :-

Bicarbonate of soda ........... .................... .... ... . 
Sulphate of potash........ ... .. . .. . ... .. .............. . 
Chloride of sodium ......... .. .... .... ... .................. . 

do of potassium ..................... , ............. . 
do of magnesium .................................. . 
do of calcium ....... .. ....... . ......... .............. . 

Carbonate of iron .. . .. .. ..... .... ................ ...... ... . 
Silica and alumina ...................................... . 
Fl'ee ammonia ......... ....... .............. ... ...... ... .... . 
Organic ammonia ....................................... . 

Grains ........ ........ ~ ...... . 

Grains. 
35·000 

3·968 
201·096 

5·480 
35·344 
42·176 

2·160 
1•744 

·120 
·008 

327·096 

Cubic inches. 

Snlpburetted hydrogen .................................. 105·20 
Carbonic acid gas................................. . .. . . .. . . 5·728 

Thrnughout the N Ol'th-West Teni tol'ies so many of the waters are )l' . w. 'ferri-

alkaline or saline that special mention of any is not necessary. tories. 
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*Returns were received from Briti1<h Columbia of water afforded by 
the "Harrison mineral spring," which is now being aerated and bottled 
and sold extensi,·ely throughout the province. 

Outside of those waters shipped from their point of production, very 
considerable quantities are annnally used on the tSpot at the various 
sanitarinms throughout the Dominion, notably that at Banff, N.W.T. , 
Preston, London, Winchester and Caledonia in Ontario, St. Leon in 
Quebec, and Wilmot, N.S. 

The pt'oduction for the past year was 561,165 gallons, valued at 
$66,031, showing an increase over the pl'evious year of 136,565 gallons 
and $28,671. The quantities produced and shipped for the past three 
years, according to returns received at this office, have been:-

1888. . . . . . . . . . . . 124,850 gallons ...... : . . .. Sll,456 
1889. . . . . . . . . . . . . . . . . . .. 424,600 " . . . . . . . . . . . . 37,360 
1890 . . . . . . ....... . 561,165 . . . . . . . . .. . . 66,031 

The quantities exported (if any) are but slight, and are not taken 
cognizanee of as such by the Customs Depart:ment. The imports al'e 
however given fol' the past eleveu years in the following table :-

MrNEBAL " "ATEBS. 

TABLE 1. 

I~IPOR'l'S. 

l•'i8cal Y ear. 

1880 .... ... . . . . ..... . 
1881. .. .. . . .. ... ... .. .. . 
1882 .. . .. 

1 1883 ....... . 
1884 ... . . 

I 
1885. .. .. . . . . . . .. . . . . . . 
1886 ...... 
1887. . .. . .. . . . .. . .. . 

I 
18H8. . . . . . . . . . . .. 
l88!l. . ..... . 
1890.. . ..... . ..... ... . 

Value. 

815,721 
17,!l13 
27,909 
28,130 
27,87!1 
32,674 
22,142 
33,3H 
38,046 
30,3-!3 
40,so2 I 

Most of the-waters impol'ted are from Europe. small quantities only 
being from the United States. 

* See Geological SurvE>y of Canada, Annual R eport, Vol. IY, 1888-89, pp. 13 to Hi r. 
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MISCELLANEOUS. 

The pl'oduction of those 1:mbstances for which separate articles are not Production. 
deemed necessal'y may be found in the fo llowing table:-

)J ISCELl,.\XEOt:S. 

T .\BLE 1. 

PHooucT10N. 

Product. --~~--'--~9~--1 
jQuantity. I Vaine. !Quantity. Value. 

I 

Felspar.. -.-j,-. -~~,---.-- .11- 700 t: I--;- 3,500 
Glass . . . . . . . . . . 8150,000 . . . . . . . 537, 130 
~loulding "and 170 tons ~50 320 tons l,HO 
Platmum . . . . . . . . 3,oOO 4,500 

Su.ipstono . . l!),) tons J,170 917 do 1,239 

I 
Quartz. . . . . . . . . . . . . . . . . . 200 tons 1, OOO 

Whiting. . 500 bbls 500 

Felspar.-During 1890 the production of felspar amounted to '700 l!'elspar . 

tons, valued at $3,500. Of this the greater part is exported, going to 
Trenton, N. J., and other china and earthenware producing centres in 
the United States, a small quantity on ly being used in domestic factories, 
notably at St. Johns, Quebec, where it is used . in the manufacture of 
<ia nitary pottery and china. On account of it<i superior quality and 
freedom from impul'ity the Canadian fe lspar iti particularly valuable 
and an increased ontput is confidently looked foi-. 

Glass.-A'd the result of the operations of font· producers there was an Wa'" 

output in Canada dul'ing 1890 of $53'7,130 worth of g lass and glassware. 
'rhiti production consisted entirely of "green" and "flint" glass and a 
,;mall amount of brown glass bottles, the l'C being no window-glaEs manu­
factured in the Dominion. Th e production for the two previous years, 
as returned to this office, was in 1888 $3'75,000 and in 1889 $150,000. 

That nearly all this production i'd utilized in Canada is established by 
tho fact that the value of the exports amounted to only $12,015 during 
the year , as follows:-

Ontario............... .. .. . .. ........ .. .......... ..... . 
Quebec ......... ......... . . ..................... · ... ·· .... ·· 
Nova Scotia .. ........ ... ..... ........ . . .... . . ..... . 
New Brunswick ... ... ... .. ........... .. . ........ .. ... . 
i\fanitoba .................. . .... ... ..... ...... . . ....... . 
British Columbia ............ .. ... ................... . 

$1,374 
9,858 

409 
269 

92 
13 
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The exports for the past four years were:-

1887 ................. ·························· ....... . 
1888 ........ . ....... ··················· ················· 
1889 ....................... . ........... . ...... ...... . 
1890 ...................... ................. ··············· 

$1,030 
1,739 
6,287 

12,015 

The following table shows tLe value of glass impo1·ted for the past 
eleven years:-

l'.111 soELLANEOl!8. 

TABJ,E 2. 

hIPORTS Ol' GLASS A:-.'D GLASSWAUE. 

---~~-ea! Ye~'-" ___ _ v•1"•-1 
1880. . . . . . . . . s 650, 0921 
1881. . ' . . . ... ' 889,803 
1882. . ' ... '. .. . . . . . . . . . . 1,184,716 
1883. . . . . . . . . . . . . . . . . . . . 1,176, 9121 
188.J.. . . . . . . . . . . . . . . 996, 48::! 
1885 ........ '. . . . . . . . l,020,882 
1886. . . . . . . . . . . . . . . . . . . 1, 144,222 
1887. . . . . . . . . . . . . . . . . . . 1,269,288 
1888.. . . ' .. . .. ' . . . . . . . 1,203,537 
1889.. . . . . . . . 1,205,0()0 
1890. . . . . . . . . . . . . 1,230,585 

In the figures given above for the year 1890 is included au importa­
tion of window-glass of: $311,753. 

Moulding Sand.-ln the report of the Department of Mines, Norn 
Scotia, for 1890, the production of moulding sand in that province is 
stated to have been 320 tons from Newport, near Windsor, and from 
River Hebert. Outside of those for. Nova Scotia, no figures were 
obtained of' the production of moulding sand, which, on account of the 
many foundries using local sands, must be considemble. 

Platinum.-As in previous years, the production of platinum is alto­
gether that of British Columbia; where it is found associated wit.h gold 
in placer deposits, more especially on the Tulameen and Similkameen 
rivers and tributaries. 

According to the report of the :Minister of Mines of British Columbia, 
the production in that province during the year 1890 had a value of 
$4,500, showing ove1· 1889 an increase of $1,000. The annual produc­
tion since 1887 has been : 

1887......... . . . . .. . . . . . . . . . . . . . . .. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . $5,600 
1888 ..................................... . . . ...... ······· . . .... .. 6,000 

1889 ...... ................ ··········· ···························· 3,500 
1890 ............ . .......... ···················· .. ............... 4,500 
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The following table gives the imports of this metal in all forms:-

i\I!8CEfA,ANEOUS. 

TA Bf,E 3. 

hrPOR'l'S o~· PLATIN UM. 

Fiscal Y ear. I Value. 

1883 . . -. -.. -. ~:-.. -.. -.. =-~l-s -:-
188-t........... . . ... .. . . . . 576 
1885. .. ... .. . . . . . . . . . . . . 792 
1886. . . ... . . . . . . . . . . . . . 1,154 
1887.. . . . . . . . . . . ' . . . ' . .. . 1,422 
1888 . ..... ' ...... .. " '... 13,475 
1889. ' . . " . . . . . . 3, 167 
1890.. . . ...... 5,215 

Soapstone.-During 1890 thel'e was a production of soapstone of 91'7 Smipstone. 

tons, valued at $1,239, all of which was utilized in the manufacture of 
roofing cement, for which purpose it is gl'Ound and mixed with a certain 
proportion of mica or actinolite fibre. 

Whiting.-The production of this material, as in previous years, is Whi ting. 

but small, amounting to only 500 barrels, having a spot value of $500. 
The only works in operation are situated at Marlbank, Ont., where 
Messrs. W. P. & A. N. Allan manufacture whiting from the marl 
found at that place. These works were not visited by any of the staff, 
nor is the method of manufacture known, though it is pl'esumed that it 
is the same as that adopted in the manufacture elsewh131·e, viz.:­
g rinding and lrovigation. 

Accol'ding to the following table of imports, there was during 1890 a 
market in Canada for 96,243 cwts. or 28,295 barrels of 340 pounds each, 
having a value, including freight and chal'ges, of $27,471, or about 97 
cents per barrel. As the material produced at Marlbank is sold for $1 
per barrel in the face of foreign importations, and as there are in many 
parts of Canada marl-beds similar to that at Marlbank, it does not seem 
unreasonable to suppose that ere long the manufacture of whiting will 
acquire much greater proportions. 
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MISCELLAXJWllS. 

TA BLE 4. 

h1 POR'l'S 00' ' V!UTING. 

/-- -Fi><cal Year. I Cwts. ! 
!---------

I 1880. . . . . ... .. ... I 
lS!n ...... .. .... .. . ... . 

84,115 1 
47,480 
36,270 
76,012 
76,268 
67,441 
65,124 
47,246 

1

1882 ..... .. ..... . 
1883 ... . ........ . ..... . 
1884 ............. .. .. . 
1885 ... ...... . ..... . . . 
1886 ............... . 
1887 .......... .... .. 
1888 .... . ........ . 
1889.. . ........... . 
1890 .. .. ........ ... . .. 

76,619 1 8-1,658 
96,243 

Value. 

'l2G,092 
16,637 
16,318 . 
2!l,33~ I 
28,230 
23,492 
25,533 1 
15,191 

20,5081 22,735 
27,471 

Chalk.-Tbe fo llowing table illustrates the imports of chalk and cliff­
stone, and represents the consumption of t hose materials in Canada, as 
ther e is no home production, chalk not being known to occur in the 
Dominion. 

1Irscm. LAXEO t:H. 

TABLE 5. 

hJPOHTS 01•' CHALK. 

ViRcal Year . Value. 

.ll:frrcury.-Altbough known for many years to oceul' in British Colum­
bia, no efforts to exploit the known deposits have as yet been made, 
though it is said that a company of Victoria capitalists bas recently 
been formed for the purpose of developing a deposit lately found OT! 

Sechart Channel, Barclay Sound, whel'e ore said to afford 20 lbs. of 
mercury to the ton is stated to occur in no inco nsiderable quantity. 
The localities in British Columbia where this metal is known tu exist, 
though in small quantity, are, according to Dr. G. 1\1. Dawson, in his. 
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report on "The :Thiinel'al Wealth of British Columbia," Geological Sur­
vey Report, 1887 :-" Ebeneze1· mine," 3 miles from Golden ; on the 
nol'th side of the I-Iomathco rivet'; near Boston Bar, Fraser rivet'; 12 
miles above Kelly's Lake creek, Fraser river; and Silver Peak, near 
Hope. 

As there is no production to report from Canada the only statistics Import~. 
available are those of the imports given below. 

l\!TSCELJ,ANEOUS. 

'l'ABLE 6. 

I)IPOR'l':> Of' MERCt;HY. 

Fiscal Year. I Poun=-~=l 
1

- ---------1 
1882 .. - . . .. . . 2,443 8 965 
1883 7,410 2,991 

m;: .·::.·:· .. ·:: ::: .! 1~:~~g 
1 

;;i~i 
1 1886. .. .. .. .. I 13,316 7,142 

1887. . . .. . .. . . 18,40!) I 10,618 f 
1888. . . . . . . . . . 27,951 14,943 

1

188!! .................. 

1 

22,931 I 11,844 I 
18!l0. . .. . . . .. . . .. .. 15,912 7,G77 

-- ~-------

'I'in and Zinc.-The following tables give the imports of these metals, '.£'in and zine 

neithe1· of which have as yet been produced in Canada:- unports. 

:MISCELLANEOUS. 

'l'ABL}: 7. 

!~JPORT~ m· TIN AND TINWARE. 

i Fiscal Year. Value. I 

1

1880. --~-.. -.. ~-.. -. -. . -. ~1,880 I 
1881. . . . . . . . 413,924 ' 
1882.. .. . .. .. 

1 

790,285 
1883........... .. .. . . 1,274,150 
1884. . . . . . . . . J '018, 4!13 
1885. . . . . . . . . .. . . . . . .. . 1, 060,883 
1886. .. .. I 1,117,368 
1887..... .. . .. . .. 1, 187,312 
1888... . . . . . . . . . . . . . . 1,164,273 
1889 .. . ........... .... I 1,243,794 
1890... . .. .. .. . . .. .. . . 1,289,756 

8 
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MISCET,f,AKKOUS. 

TABLE 8. 
IMPO!l'I" · 01'' ZINC IN BLOCKS, PIGS ANT' Stth:ETS. 

Fiscal Year. 

1880 
1881.. 
1882 . .. ... .... . 
1883 ..... . . . . . 
1884 . . ..... .. . . 
1885 . . . 
1886 . .. ........ . 
1887 .... ... ... . . 
1888 . ... . 
188!) . . 
1890 . . . 

Cwts. 

13,805 
20,920 
15,021 
22,765 
18,945 
20,954 
23,146 
2G,142 
16,407 
19, 782 
18,236 

MISCEf,T,ANKOl:S. 

TABLE 9. 

Value. 

$67,881 
94,015 
76,631 
94,7!)9 
77,373 
70,598 
85,599 
()8,557 
65,827 
83,935 
92,53(\ 

lMPOH1'S OP ZINC, l\iANUFAC'J'UHES OP. 

Fiscal Year. 

1

1880 . ........... . ... . 
1881. ................ . 
1882 ..... . . . . ....... . . 
1883 ............ . ..... . . 
1884 ...... . . . .. . . .. . ... . 
1885.. . . . .... .... . . 
1886. . . . . . . . .. ... .. .. . 
1887 .... .... .. ... . .. .. .. . 
1888 ..... . 
1889 ... .. 
1890. 

Mr CE r, r,ANEOUS. 

1'ABLF; 10. 

Value. 

$ 8,327 
20,178 
15,526 
22,599 
Jl,952 
9,45~ 
7,345 
6,561 
7,402 
7,233 
G,472 

IMPOHTS Of' SPELTEH. 

Fiscal Year. Cwts. Value. 

----·--- --------

1880 .... ... 1,073 $ 5,310 
1881 .. 2,904 12,276 
1882 . . . .. .. .. 1,654 7,77!J 
1883 .. . .. . ... 1,274 5,1!J6 
1884 .. . . ... . 2,239 10, 417 
1885 . . .. . .. 3,325 10,875 
1886 .. .. ..... 5,432 18,238 
1887 .... .. . .. 6,908 25,007 
1888 .. · · · · · 7,772 2!J,762 
1889 .. .. . ... . . 8,750 37,403 
1890 .. ... . . 14,570 71,122 
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NATURAL GAS.* 

Successful operations were carried on in only two counties dut"ing the Ontn,rw. 

year 1890, namely, those of Essex and Wellahd, in Ontario, in the former 
of which and in the neighbourhood of Sherks Station the Provincial Provi1:cial 

Natural Gas and Fuel Company have finished their series of 13 wells, Nn,dtt1•~;n,l IG-Cas 

from all of which, with one exception, heavy flows of gas were obtained. 

This company has now from its producing wells a daily flow of gas 
equivalent to 30,895,000 cubic feet per day, as follows:-

No. 1 ............. . ...................................... 2,050,000 
'' 2............ . . .... ..... .... .... .. .... .. ....... .. ...... 375,000 
,, 3 .. ... .... .... ..... ····· ·· .......... ····· .. ..... .. . . .. 600,000 
'c 4.... .. .. .. . . . .. .. . ... ... . .................. ~· .. . ... 2,200,000 
'c 5....... .. ..... .. .. .. .. . .. . ... ... .. .. .. .. .. .. .. .. .. .. .. 8,500,000 
,, 6' . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 70,000 
'' 7 .. . .. .. . . . . .. . . . . . .. .. . . ... . . . . . . . . . . . . . .. ... .. .. . . 3,000,000 
cc 8 .. ... .. ............. ............ ...... .... .... .. ,, .... Abandoned 
cc 9 ... ........................... " . .. .... .. .. .. .. .. .. .. 3,500,000 
({ 10.. . .. .. ...... .. . .. .. ... . .. .... .. .. .. .. .. .. .. .. . . .. .. 4,500,000 
c. 11.... .. ..... .. .. .. .. .. . . . ........... . .. . ..... ... . .. .. 300,000 
,, 12 .. ........... ....... ·····. .. ... .. ... .. .. ... .. .. . .. . 5,500,000 
(( 13.... .. .. .. .. ... .... .. .... . .. .. .. ... . .. .. .. .. .. .. .. .. .. 300,000 

30,895,000 

an 1 ne o. 

A pipe line connection was being made with the city of Buffalo during Pipe lin~ to 

the latter part of the year, and it was expected that during the spring Buffalo. 

of 1891 that city would be largely supplied with gas from this Canadian 
field. 

As an experiment the Provincial Company have sunk anew well, No. 
14, to the Trenton limestone, to tesi the gas-producing pl'operlies of that 
formation. The eifol't was not, however, Cl'owned with success, as the 
limestones were found to be quite barren at that point. 

This well is useful, however, in defining somewhat accurately the 
north-east boundary of the gas.bearing area, the location of the well 
being lot 6, concession XV, township of Bertie. The usual gas-bearing 
hol'izon was struck at 762 feet and was found to be quite bal'ren, though 
small quantities of gas wern found in the red sandstone overlying these 
beds. 

Other operators have been busy throughout this county, notably the 
Messrs. Cronmiller and White, John Reeb, Messrs. Carroll Bros., Edward 
Near and - Hopkins. The well sunk by Messrs. Cronmiller and White 

* A very detailed report on the oil and !l'as wells of Ontario by Mr. H. P, Brumell is now 
nearly completed n,nd will shortly be pnbhsht:d by the Geological Survey. It will give the 
fullest information regarding distribution n,nd operations in search of gn,s in that province. 
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is on lot 29, concession I, township of Humberstone, and attained a 
depth of 800 feet, gas io the extent of 6,000 cubic feet only being found 
at 675 feet. 

Mr. John Reeb's well is situated on lot 6, cou. I, township of Wain­
fleet, and was sunk to a depth of 820 feet, wherein, at a depth of 685 
feet, gas, having a measured daily flow of 400,000 cubic feet, was obtained. 

Messrs. Canoll Bros. drilled on lot 4, con. I, Ilumbertitone township, 
and obtained gas at 883 feet, the depth of the well being 917 feet and 
the flow of gas ll90,000 cubic feet per day. 

The Near and Hopkins wells each afford about 400,000 cubic feet of 
gas per day, and are on adjoining lots, the former being located on lot 
29, con. II, Humberstone township, while the Ilopkins well is on lot 
28 of the sarre concession. 

In all of the wellti drilled in the county of Welland the gas, when 
obtained, it:> found in a white friable sandstone, neat· the summit of the 
Medina formation, according to the following record, which is that of 
No. 1 well belonging to the Pl'ovincial Company:-

Surface deposits .. . .. 

Dark grey limestone. 

2 feet. 

25 C( 

Drab and grey dolomites, black shal ... s and 
gypsum . . . . . . . . . . . . . . . . 390 " 

Grey dolomite passing into brown.. 240 " 

Black shales. . 50 " 

\Vhite crvstalline dolomite, grey towards 
bottoni. . . . . 30 " 

Reu sandstone .. 

R ed shale .... 

Blue shale . .... 

\Vhite sandstone .... 

Blne shale . ... 

White sandstone .. 

··· 1 

. .. 
. .... , 

55 " 

10 " 

5 " 

5 

20 " 

15 " 

I 

I 
I 

Drift. 

Corniferous. 

Onondaga. 

Guelph and Niagara. 

Niagara. 

Clinton. 

I"·"·' 
) Gas horizon. 

In the adjoining county, Lincoln, no fnrther operations were under­
taken, the ill succeRs of effol'ts of previous years acting as a strnng 
deterrent upon any further expenditure of money. 
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In Wentworth county, adjoining Lincoln, to the west, this has, how- Wentworth 

ever, n'ot been the case, as several attempts to find gas in the reighbour- County. 

hood were made without success. 

In Perth county a boring was made dul'ing the year by the Stratford Pcerth 
ounty. 

Natural Gas Company, wherein a depth of 2,386 feet was attained with-
out encountering gas or oil. The Trenton limestone, in which it was 
expected gas would be obtained, was strnck at 2,360 feet, and was found 
to be "flooded," a heavy salt water seam being opened at 2,384 feet. 
This was not cased off, and the well at 2,386 feet was abandoned. 

In Kent county Messrs. Walker & Sons have drilled two wells, K ent County. 

without, however, obtaining gas. 

Of one of these drilled on lot 10, concession XI, township of Oxford, 
and known as the "Ravey" well, the following record was obtained 
through the courtesy of the driller, Mr. J. S. Hyland:-

F eet. 
Surface............................................................ 160 
Limestone................................... . .. . . . . .... .. .. . .. 81 
Shale, white .. .. .. .. .. .. .. . .. . .. . .. .. .. ... .. .. .. .. .. . .. ..... . 70 
Limestone, g1·cy.... ..... ...... .. .. .. . .. .. .. .. . ... ... .. .. .... .. 90 

do pink................................................ 154 
Sandstone, (?) pure white........ ....... ....... ........ ... 30 

do grey......... ................. .......... ...... 45 
Limestone, grey................................................ 285 
Sandstone(?), fine............................................. 85 

Total depth.................. . ..................... 1,000 

The other sunk on lot 23, con. XIV of the same township, and known 
as the " Grant" well, was not finished at the time of my visit to the dis­
trict, being only 500 feet in depth, of which the following was the 
record:-

Surface ...................................... .. 
F eet. 
240 

Limestone........................... .. .... .. . . . .. .. .. .. .. .. .. .. .. 10 
do pink and grey ...................................... 140 
do white.................................. ............... 20 

Sandstone(?), fine grny............................ ..... ...... 30 
do and limestone, grey and white............... 60 

In neither of these two wells was gas obtained, though oil in small 
quantities was noted at 470 and 410 feet, I'espectively. 

In Kent county, in addition to the work done by Messrs. Walker & 
Sons, mentioned above, a c0i·tain amount of work has been carried on, 
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notably the well sunk by the Citizen/:!' Gas Company of Ble11beim, where 
in a boring 900 feet deep small flows of gas were obtained at 700 and 
800 feet. 

E-,exC011nty. In Essex county extensive drilling operationi:; were in progress at 
various points, more especially in the district between Essex Centre, 
Harrow and Leamington. At Essex Centre the Centrnl Gas and Oil 
Company of that place have finished a well 1,200 feet in depth without, 
however, any economic result, as neither gas nor oil were obtained. 
The Citizens' Gas, Oil and Piping Company, of Kingsville, during the 
year drilled on the road allowance, west of the well known as "Coste 
No. 1," where a daily flow of gas amounting to over 7,000,000 cubic feet 
per day was obtained; this gas is now being utilized in lighting the 
streeti:; of Kingsville, to which town it has been piped. The drilling of 
this well was the cause <1f considerable litigation between the owners 
and the Ontario Natural Gas and Fuel Company, the owners of "Coste 
No. l." The result of the suit was, however, in favour of the former 
company, the injunction given at the instance of the latter not being 
sustained. 

• Quebec. 

Av:iilable 
Jll'Oduction 
of Ontario. 

The Union Gas Company have, it is understood, undertaken operations 
in the county, in that part between "The Marsh" and Essex Centre, 
with what result, however, we are unacquainted. Various other oper­
ators have been working throughout the county, but owing to lack of 
time it was found impossible to visit aud ascertain the result and extent 
of their operations. 

Outside the foregoing but little work has been done throughout 
Ontal'io in the search for gas, though that product is being found, in 
small quantities as heretofore, in the petroleum wells which are con­
stantly being sunk in Ennii;;killen township. 

In the Province of Quebec no active operations were undertaken 
during 1890, though small finds of gM were reported during the year, 
notably from the area covered by the drift deposits to the south and 
south-east of the River St. Lawrence. The gas was in all instances 
obtained in wells sunk or bored for water, and flowed.from the sands and 
graye] underlying the clay deposit;;. 'l'he flows were small. 

Regarding the ret:>t of the Dominion there is nothing of importance to 
repor~, nor have any boring operation:; in search of gas been under­
taken. 

In January, 1891, there was in Ontario an available daily flow of gas 
of over 50,000,000 c11bic feet, very little of which was at that time being 
put to practical use. 
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NICKEL. 

The chief producing district of the Dominion, so far of the ores of this Sudbury 

metal, has its centre at Sudbul'y, at the junrtion of the Uanadian Pacific District. 

Railway main line and the Algoma branch. 

The discoveries of deposits of nickeliferous pyrrhotite in this district 
since the inception of pl'ospeoting in 1883 have been very numerous. 
They occur in a bolt of coun try, l'Unning about E.N.E. and W.S. W. 
from SudbUl'y village, which is about four or five miles wide. It 
extends from the shorns of Wahnapitae Lake, i:;ome fifteen miles east of 
Sudbury, and has been proved nickeliferous as far as Nelson, on the 
Algoma branch, making a total distance of some :fifty miles. Up to the 
end of the year some twenty well-authenticated deposits had been 
located, not to mention many othel's of which little is as yet known. 

About thirty miles north-west of Sudbul'y, on the main line of the 
Canadian Pacific Railway, is the Straight Lake area, with dimensions 
about six miles by two. It is in the vicinity of the station of that name, 
and contains severa l promising deposits. 

Apart from prospecting work, the activity this year has been confined Opert1.tors. 

to the operations of the three chief companiei>, viz. :-The Canadian 
Copper Company, with headquarte1·s at Cleveland, Ohio, and operating 
the "Coppel' Cliff," "Stobie" a ud "Evans" mines. The Dominion 
Mineral Company, with headquarters in Montreal, and operating the 
"Dominion " mine, and Messrs. H. H. Vivian & Co., of Swai1sea, Eng-
land, operating the "Murray" mine. 

All these mines are within a radius of about six miles of Sudbury. 
'l'he "Copper Cliff" and "Evans," on the Al go ma branch, and the 
"Murray" on the main line, west of the viJllage, whilst the "Stobie" 
and " Dominion " find outlet by means of a short branch line. These 
mines give employment directly to some 780 men. 

A description of the mode of occurrence of these deposits and of the 
processes of extraction adopted cannot be better given than iL is in 
the paper written by Mr. A. E. Barlow and given below. His 
official connection with the staff of the Geological Survey as well as with 
the work undertaken by the Department in the study of the district 
enables him to speak with special authority on its geological features. 
Further details concerning the geology metallurgical processes, &c., will 
be found, by reference to the article on nickel in the volume on the 
Mineral Rei;ourcei:; of the United States for 1888, issued by the Geological 
Survey of that country; to a paper on the Sudbury ore deposits by E .D. 
Peters, formerly manager for the Canada Copper Co., in vol. XVIII, 
Trans. American Inst. Mining Engineers; and to a. paper by Dr. R. Bell 
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entitled "The Nickel and Copper Deposits of Sudbury di trict, Canada." 
Transactions Geological Society of America, Vol. 2, pp. 125.140. 

ON THE NICKEL AND COl'PER DEPOSITS OF SUD\1URY, ONT.* 

By Alfred E . Barlow, M.A., Geological Survey Department. 

"The presence of large deposits of nickel and copper in the district of 
Algoma, Ontario, has of late years attracted world wide attention, in the 
first place on account of their immen::-e and apparently inexhaustible 
character, but latterly because of tbo proposed application of nickel in 
alloy with steel to improve the quality of the latter. 'rhe existence of 
workable deposits of copper in this region was a fact that had long been 
known, and as far back as 1770 a company had been formed and 
attempts made to mine this metal, but the difficulty of procuring and 
maintaining miners at so great a distance from any centre of civilization, 
the remoteness of any market for the ore, as well as the absence of 
facilities for transpo1·tation, rendered these first attempts abortive. 
However, iu 1846, owing to the activity in prospecting and locating 
mineral lands on the southern shore of Lake Superior, and a favourable 
report by Mr. W. E. Logan, then newly appointed Provincial Geologist, 
some enterprising Canadians banded themselves together into two 
associations called "The Montreal Mining Company," and the" Upper 
Canada Mining Company." The former company having purchased, 
amongst others, what was then known as "The Bruce mines" location, 
and on account of the richness of the deposit decided to commence active 
work at this locality, while the Upper Canada Company proceeded to 
develop and work what wa1:> known as the "Wall ace mine," at the mouth 
of the Whitefish River. The Montreal Mining Company continued their 
operations from 1846 to 1865, when, from a val'iety of causes, the work 
proving unremunerative, they i;old out the whole of their claim to the 
"West Canada Mining Company," who bad prevrously leased and worked 
the western half of the location under the name of the Wellington mine. 
This company continued working till 1876 when, owing to unsatisfactory 
results, work was suspended and has not been resumed since. The 
Wallace mine was chosen on account of its promising charncter and 
proximity to civilization, and is chiefly remarkable as having been the 
first place in Canada in which the presence of nickel had been detected. 

"According to l\1r. Alex. Murray, of the Geological Survey of Canada, 
who made an examination of the location in 1848, 'No true vein can be 
discovered, but the ore occurs at the contact of quartzose and chlorit.ic 
slates with diorite, as bunches and strings of pyritous matter, inter-

*Read before the Ottawa Field Naturalist Club. 
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laminated irregularly with the slates, and dist1·ibuted in specks and Analyses of 

patches in the diorite. Abundant evidence of disturbance is displayed ore. 
in irregularities of dip and intrnsion of the diorite. The material 
·collected for assay was chosen as free as possible from copper pyrites, 
but nearly two-fifths of the specimen consisted of earthy materials, 
which might readily be separated by dressing.' (See Report Geological 
.Survey of Canada, 1848-49, p. 4~-45). Dr. T. Sterry Hunt, in his 
report on this ore, says that " the specimen is a steel grey arseniuret, 
the species not determined, with white iron pyrites and probably some 
.arsenical sulphuret of iron.' Tho mass, weighing 45 oz., was reduced to 
,powder and submitted to analysis, with the following results:-

Iron .............................. ............ • ................... 24·78 
Nickel, with trace of cobalt...... . . .. . . . . . . . . . . .. . . . . .. . .. 8·26 
Arsenic............. . . . . . . . . .. . . . .. . . . . . . . . . . . . .. . . . . . . .. . . . . . . 3·57 
Sulphur ...................................................... 22·63 
Copper. .............. . . . . . . ... . . . . . . . . . . ..... .. . . . . . . . . . . . .. . . . . ·06 
Earthy materials..................... . .. .. .......... ... .. ... 40·01 

99·31 

"In the p1·ocess of washing the ore, the earthy parts being removed by 
washing, the composilion of the oro in 100 partt:1, as deduced by calcula­
iion from the above, would be-

Iron .. . . . . . . . .. . . . . . .. . . . . . .. . . .. . . . . .. . . .. . . . . . . .. . . ... .... ... . . 
Nickel aud cobalt ........... . ..... ........................... . 
Art>enic ... .. ... . ................................................ . 
Sulphur ... ........ ........... ....... ................. ........ . 
Copper ....... ..... .... .... ................................... . 

41-79 
13·90 

6·02 
38·16 

·10 

"From the smail proportion of arsenic the nickel must, in part at 
'least, be present in a state of sulphuret, a fact which iti, indeed, made 
-evident by the spontaneous oxidation of the ore. The nickel from this 
source contained about three parts in a thousand of cobalt. In conclu­
sion, he remarks that in the same band s of rocks we may detect the 
presence of nickel and cobalt, a p1·ophecy which has since been a:nply 
verified. 

"A. mass of copper pyrites from the same mine weighing 9~ lbs. was 
also as~ayed, which yielded 11·6 per cent of metallic coppe1·. Acting 
·OU these and other favourable reports, the company began to sink shafts 
to test the extent and the quality of the ore, and one of these shafts at 
least attained a depth of 10 or 15 fathoms. Work was caITied on ener­
getically for some yearti, but the enterprise was finally abandoned, as 
the quantity of ore did not seem sufficient to ju::;tify fu1·ther expenditure. 

"In his report for 1856, Mr. A.Jex. Murray (see Report Geological Sur­
vey of Canada, 1853-56, p. 180) mentions the occurrence of a 'dingy 
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green magnetic trap' associated with red syenite in the north-west 
corner of the township of Waters on Salter's meridian line. Speci· 
mens of this trap were given to Dr. Hunt for analysii;, and the result of 
his investigation showed that it contained magnetic iron ore and mag­
netic iron pyrites, generally distributed through the rock, the former 
in very small grains; titaniferous iron was found associated with the 
magnetic ore and a small quantity of nickel and copper. The variation 
of the magnetic needle near thii; mass was from ten to fifLeen degrees 
west of the tl'ne meridian. It can thus be seen that even at this early 
period of its history the officers of the Geological Survey were aware of 
the existence of nickel in this region, and had pointed out the proba­
bility that workable deposits would be founcl. Years passed by and the 
inaccessible nature of the count1·y deterred prospectors from making 
very detailed explorntion or examination, so that it was not till 1883, 
when the Canadian Pacific Railway was in course of construction, that 
the first discoveries of any consequence were made, since which time the 
whole belt of the Huronian district hai; been overrun with eager pros­
pectors and miners. A not infrequent accident in newly settled districts 
led to the first important discovery. Judge McNaughton, stipendiary 
magistrate at Sudbury, had been lost in the woods to the west of that 
village, and diligent search was at once instituted for him. A party 
consisting of Dr. Howey and two others found the judge seated on the 
sma,ll eminence which then marked the. site of what is now known as 
the " Murray mine." Early in 1884 the Canadian Pacific Railway 
made a cutting for their main line through this Email hill, about 3~ 
miles north-west of Sudbury, and on July 12th of the same year Dr. 
Selwyn made a careful examination of the location and pronounced 
the lode to be one of the most promising he had yet seen in Canada. 
Other discoveries soon followed, and the McConnell, Lady Macdonald, 
Stobie, Blezard, Copper Cliff and Evans mines wel'e all located. At 
first the wildest notions were entertained as to the extent of these 
deposits, and the most exaggerated reports circulated as to their value. 
It was even confidently asserted that these were immensely important 
discovei·ies, and would revolutionize the whole copper trade and render 
other mines then in operation quite unremunerative. Rounded hills 
of gossan, indicating the presence of the more solid anrl unaltel'ed ore 
beneath, occur at intervals for miles in a southwesterly direction, con­
forming rudely to the strike of the rocks in the vicinity. This circum­
stance is all that seems to have juAtified the early discoverers in describ­
ing the deposits as veritable mountains of solid Ol'e, many miles in 
extent and hundreds of feet thick. Closer investigation revealed the 
fact that th0se surface gossans everywhere indicate the presence of the 
ore beneath, and that the ore itself occurs in lenticular masses, entirely 
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s@pal'ated from oue another, whose longer axes correspond with the Hi,tory of 
·1 f h I . 1 Tl . h l d . l f chscovery and stn re o t e enc mnng roe c 11s gossan as resu te , as 1s usua , rom cl~velopment. 

the formation of peroxide and hydrated peroxide of. iron, due to the 
decomposition of the pyrrhotite and chalcopyrite which gives a prevail-
ing red OI' reddish brown colour to the uppel' pol'tion of the deposit. 
This covering of il'on oxide is sometimes as much as six feet in depth. 
although usually it is only two or thl'ee feet, gradually merging itself 
into the unaltel'ed ore beneath. Dul'ing the last few years prospectors 
have not bP-cn idle, and at the present time aboutt\\-enty very pl'omi~ing 
deposits of these ores have beeu "located" and "taken up." The 
McAllistel' mine, row called the Lady Macdonald mine, was the first 
p1'opel'ty on which any work was done in the summer of 1885, although 
later in the fall the Evans mine was opened up and some preliminal'y 
tests made. On 6th January, 1886, the Canadian Copper Company 
was fol'med with a subscl'ibed and paid up capital of $2,000,000, which 
was afterwards increased to $2,500,000, to o-pernte the Copper Cliff, 
Stobie and Evans mines. 

"On May l st, 18S6, work was started in earnest at the Copper Cliff 
mine, and later on in the same year both the Stol>ie and Evans mines 
were opened up, anrl with the exception of a few months last summer, 
when, on account of some difference with the Canadian Pacific Railway, 
the Stobie was shut down, these three mines have been in active opcl'a­
tion ever since. The chief business of the Canadian Copper Company 
is done at Copper Cliff, for here they have prepared a well equipped 
roast yard, two srnel ting furnaces, laborntol'y and offices, and other 
things requisite for carrying on this mining on an extensive scale. The 
Stobie and Evans minci; are provided with excellent l'OCk houseH, but all 
their Ol'e is brought by branch railways to Copper Cliff to be roasted 
and smelted . 111 1889 the Dominion Mineral Company waR formed to 
operate the Blezal'd mine, and late1· on they purchased the Wor·thington 
mine from the original owne!'s. During the past summer this company 
ham had their smelter in operation, and both their mineR are being 
energetically developed. During the summer of 1889 the Murray mine 
was prospected under bond by Messrs. Henry H. Vivian & Co., Swansea, 
England, and in October of the same year they purchased it. About 
the end of last September, everything being ready, the smelter " W3S 

blown in" and set to work on some ore which had been previously 
roasted. All three companies are now p!'osecutingthe work vigourously~ 
and the output of these mines has already reached very lfwge propor­
tions. The whole district has been prospected, aDd I think that a very 
conservative estimate would now place the number of promising deposits 
at twenty. 
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"The Huronian system in which these ore deposits occut· may be 
regarded as the oldest series of sedimentary strata of which we have at 
present any certain knowledge. Amongst the more important of these 
rocks may be mentioned quartzites, greywackes, conglomerates, slates, 
evenly laminated gneisses, felsites, hydromica, chloritic, epidotic, hol'D­
blendic $lnd micaceous schists and nanow band.i of cherty limestone. 
1\1.ost of these elastic rocks have been derived from the waste of older 
felspathic material, and hitherto it has been most generally suppo:sed 
and stated that the Laurontian gneiss was the source from which the 
sediments had been derived. The Huronian conglomerates, however, 
hold no pebbles that are undeniably referable to the Laurenti:tn, and 
the origin of the syenitic, q ual'zose and jaspery pebbles is l:ltill a matter 
of doubt. The mic1·oscope can throw no certain light on the original 
character of some of those rocks, for very often metamorphism and 
recrystallization has gone on to such an extent that the former structure 
has been either partially or completely obliterated. A close study of 
these unce1·tain rocks in the field, aided by the use of the microscope 
in the laboratory, will ev<intually enable us to assign them their proper 
place. We have thus numerous sedimentary rockl:l showing the various 
stages of this metamorphitim, from the typical sandstone or greywacke, 
composed of well-rounded grains of quartz and f'ehipar, to the compact 
felsite, which contains no trace of its original elastic structure. Associ­
ated with these sedimentary strata are certain undoubted eruptive and 
irruptive rocks, among which may be mentioned many varieties of 
diabase, diorite and gabbro. Besides these ig-neous rock~, there are 
some granites and gneisses concerning whoee origin many are in doubt. 
Afte1· a close and cal'eful study of these rocks, which have usually been 
classified as Laurentian, and their relations with the true Huronian 
stratified deposits, I have been fully convinced of their irruptive natu l'e. 
These granites and gneisses probably represent the original crust of the 
earth which has undergone refusion, and was in a molten or plastic con­
dition at a period subsequent to the hardening of the Huronian sedi­
ments. The earth gl'adnally cooling from a state of original incan­
descence, had reached that stage in the process when it admitted of 
being surrounded by an ocean nearly, it not quite, univenml. Then 
began that tearing down and building up which has since gone on in 
forming the sediment which subsequently hardened into rocks. The 
first fol'med crust wa necessarily thin and weak, and it is therefore not 
surprising that there were frequent irruptions, accompanied by the 
fusion of the lower portion at least of the fil'st formed deposits. 

'•It is unnecessary here to go into all the facts of the case, as my 
views have already been stated at some length in a paper read before 
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this club on 27th .Februa1·y of last year. Suffice it to say that the fuller Geolo!l'ical 
. . conclit10ns of 

examrnat1ons of last summer have served to further strengthen these occurrence of 

views. Both elastic eruptive and irruptive rocks have been subjected to ore bodies. 

intense p1·essul'e, as evidenced by the extensive cataclastic structure which 
bas been developed in both series of rocks. Frequently the rocks show 
a pyroclastic origin, and volcanic tuft's and breccias al'e very commonly 
met with. The relations of the diabase or basic irruptive rocks with the 
surrounding sedimentary Rtrata was closely examined in a large number of 
instanr.es, and revealed the fact that the diabase is apparently oflater age, 
as it breaks through and alters the bedded Huronian. The occurl'ence 
of these masses of diabase with a sunounding breccia or agglomerate 
in many cases would seem to point tq the fact that they are the bases of 
Ilul'onian v-olcanoes, which continued in actioll after the latest sediment 
had been deposited. Some of these diabasic masRes send out dykes 
which ramify through and alter the 1mrrounding strata, these dykes 
frequently containing fragments of highly metamol'phosed Hul'onian 
quartzite. These masses are usually lenticular, although occasiollally 
rudely circular or oval in outline, and their longer axes correspond in 
general with the strike of the enclosing rock. They vary in breadth 
from a few chains to half a mile, 01· even more, and frequently extend 
for miles in length. The origin of the nickel an<.l copper is closely con-
nected with this diabase or gab bro, and t he formation of the fitisures 
containing these ores was no doubt due to the disruptive forcrs of the 
intrusion, aud the contraction caused by the subsequent cooling of the 
igneous l'Ock matter. These fissure& were necessarily most freq uen~ly 
formed along the line of contact with the cooler sedimentary strata, 
although in certain cases they were formed in the midst of the igneous 
mass itself. In nearly evel'y case, therefore, the deposits of nickel and 
copper occur close to the contact of the diabase with the stratified rocks, 
although in a few cases they are found in the diabase near its junction 
with granite 01· micropegmatite. Another proof of the common genesis 
of these ore;; and the enclosing diabai;e is that the diabase itself com-
monly contains these sulphides disseminated through its mass, these 
impregnations occasionally forming such considerable and rich deposits 
as to be workable. 

"All geologists vyho have examined these deposits flgree that they are 9h.aracter-

fi. · d l th h t t' t · I · f . istics of ore-not true ssure. vernri, an a oug a 1mes a cer am s opmg sur ace is bodies. 

obtained which seems to have a unifo1·m inclination, yet it seems certain 
that there are no regular walls in the miner's sense of the term, and at 
both sides of the deposits the enclosing rock is impregnated more 01· less 
with the pyritous matter. Though mining is thus rendered somewhat 
difficult and uncertain on account of the absence of the walls and irregu-
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larity in the dist1·ibution of the ore, so that there is no means of know­
ing in what direction to drive the levels, this uncertainty iti more than 
compensated by the extent and massiveness of the deposit when found. 
The ore bodies like the masses of diabase with which they are so inti­
mately associated are lens or pod-Rhaped and 'pinch out' in both 
directions. This structure is also chitl'acteristic of their downward 
-extension, and the depositti have been vel'y tL"uly likened to a Htring of 
sausages, so that when one lenticular body of ore gives out another 
-commences close at hand, which in its turn gives place to anothel', and 
though at the Coppel' Cliff they al'e down about 600 feet on a slope of 
45°, the quantity and quality of the ore shows no diminution. I have 
occasionally found true veins of q uarlz holding this pyrrhotite, but such 
-evidences of secondary action are extremely rare and proves nothingin 
regard to the origin of the more massive deposit!:!. The ores and the 
associated diabase were therefore in all probability simultaneously intl'o­
<luced in a molten condition, the pal'ticles of pyritous matter aggregating 
themselves together in obedience to the law of mutual attraction. The 
ore bodies were, therefol'e, not contemporaneous with the strati tied 
Hul'onian, although there iR nothing to prove that they do not belong to 
the close of the Huronian period. Mr. Ferrier, of the Geological Sul'­
vey, has noticed the occurrence of this nickeliferout1 pyrrhoLite in a 
specimen of chloritic schist and gneissic granite, which had been taken 
to show the contact between the two rocks. 

"The ore itself is a mixture of pyrrhotite, a monosulphi<le of iron 
(Fe 7 S 8 ) and chalcopyrite, a sulphide of copper and iron (Cu Fe 8 2 ) . 

The two minerals are not so intimately commingled as to form a perfect 
homogeneous mass, but one may be described as occurring in pockets, 
spots, buncheR or threads in the other. The chalcopyrite is not so 
closely intermixed with the pyrrhotite, but isolates itself rather in spots 
and patches enclosed by massive pyrrhotite, so that it is not hard to 
separate considerable masses of chalcopyrite that will assay over 30 per 
cent of copper, or pyl'rhotite that will only show traces of that metal. 
In practice, however, careful examination and trial have proved that the 
two minerals are too intimately ass0ciated to make sorting by hand at 
all practicable, and the pyrrhotiLe is very often so feebly magnetic as to 
preclude the possibility of separation by magnetism. Although the 
chalcopyrite seldom occurs free from the pyrrhotite, large and massive 
deposits of the latter occur compat'atively free from copper. In this 
connection Dr. Peters mentions a stope which, having furnished about 
2 ,000 tons of pyrrhotite, gave place, jutJt before the end boundaries were 
reached, to a deposit which afforded nearly 20 tons of almost pure 
chalcopyrite. In some instances these Ol'e bodies show a brecciated 
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character, large angular 01· partially rounded boulders or 'horses' of Ch.aracter-

1 b k b . . l d . h h h' h 'd 1st1cs of ore a most arren roe - eing m1ng e wit t e ore, w 1c seem to ev1 ence bodies. 

the disruptive force of the intrusive mas8, while in others, as at the 
Worthington mine, the diabase in which the ore occurs has developed a 
concretionary structure while cooling, and large irregularly rounded 
concretions, which, on weathering, peel off in c<rncentric layers, are 
cemented together, so to speak, by a very pure chalcopyrite and highly 
niekelife1·ous pyrrhotite. The concretions therm;elves usually contain 
more or less pyritous matter disseminated through them, but are usually 
<:ast aside as too barren for the roast heap. The pyrrhotite varies in 
colour from steel-grey to bronze-yellow, and the chalcqpyrite is the 
usual brass or deep yellow colour. Both tarnish readily, and very 
beautiful fridescent specimens can be easily obtained from the ore heap 
or scattered around the works. These sulphides, therefore, may be said 
to occur in three distinct ways-

" lst. As contact deposits of pyrrhotite and chalcopyrite situated 
between the elastic rocks, such as felsites, quartzites, etc., and igneous 
diabase or gabbro, or between these latter and granite or micropegma­
tite. Good examples of the former are furnished by the Evanti, Stobie 
and Copper Cliff, while the Munay mi.ne may be cited as illustrating 
the latter. 

"2nd . .A.s impregnations of these minerals through the diabase or 
gab bro, which are sometimes so rich and considerable as to fo1·m work­
able deposits. These sulphides are in no case present as disseminations 
through the elastic rocks very distant from the diabase or gabbro, 
which seems clear e\idence that they have been brought up by the 
latter. 

"3rd. As segl'egated veins which may have been filled subsequently to 
the irruption which brought up the more massive deposits. These veius 
are not vel'y common, although certain portions of the more massive 
deposits may have been dissolved out and re-deposited along certain 
faults and fissures. 

"The composition of the ore varies according to the preponderance of Composition 

either the pyrrhotite or ehalcopyl'ite in the specimen examined. of ore. 

The pyrrhotite may be said roughly to be composed of 40 per cent 
sulphur and 60 per cent iron, with a V::tl'ying proportion of the 
fron replaced by nickel, while the chalcopyrite containi:; 35 pel' cent 
sulphur, 35 per cent copper and 30 pet· cent iron. The mines of the 
Canadian Copper Company, as the name of the company indicates, were 
first opened for thei1· copper contents, and it was not until considerable 
work had been done that nickel was discovered to be pl'esent in the ore . 
.A. large shipment of ore had been made to New York, and a chemist 
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there who was making a volumetl'ic determination of the copper con­
tents by the Potassium Cyanide process, was strurk by the great vari­
ation in his results, which led him to make a more minute examination 
of the ore, when he found that nickel was present. The ore has now 
become of mo1·e value on account of its nickel than its copper contents, 
and DI'. Peters himself gt'eatly doubted if the mines would pay to work 
for copper alone. The pel'centago of nickel and copper varies greatly, 
as might be expected, but aAsays of nine samples from the different 
mine1:1 of the Canadian Coppet' Company, made in November, 1888, will 
show the usual percentage of these metals. These assays wer·e made by 
Mr. Francis L. Sperry, and show a range in the percentage of nickel from 
1·12 pet' cent to 4·21 per cent with an avet'age of 2·38 per cent .. while 
the copper varied from 4·03 per cent to 9·98 per cent, with an average of 
6·44 per cent. A minute proportion of cobalt also occurs in the pyJThotite 
usually about ,1u-th as much as the nickel present. Mr. G. C. Iloffman 
assayed four i!amples from this district which I collected last summer, 
and these showed the nickel contents to vary from 1·95 per cent 
to 3·10 pe<· cent with an average of 2·25 per cent. Three of these 
samples contained traces of cobalt, which al'e included in the above -per­
centage of nickel. The nickel is usually spoken of as replacing an eq ua1 
quantity of iron in the pyrrhotite, but the discovel'y of undoubted 
cl'yl:ltals of millerite or sulphide of nickel 150 feet below the surface at 
Copper Cliff Mine, as well as the more recent recognition of polydymite, 
a ferriferous sulphide of nickel, at the Vermilion Mirie, in the township 
of Denison, seems to justify the assumption that in the more highly 
nickeliferous deposits of the region at least, the nickel is also present as 
a sulph ide, disseminated th1·ough the ore mass like the iron and coppet'. 

"This view is also borne out by DI'. I-runt's analysis of the ore of tlie 
old Wallace mine which seems pl'eciscly analogous to some of the richer 
deposits nearer the Canadian Pacific Railway. Traces of gold and 
silver, as also platinum are also usually founJ in these ores, and in this 
connection it was thought advisable to call youl' attention to the detec­
tion of what Messrs. Clal'lrn & Catlett call a 'platiniferous nickel ore 
from Canada.' They say (see article xxxix, page 372, American Journal 
of Science, 1889.) During the autumn of 1888 we received, through two 
different channels, samples of nickel ores taken from the mines of the 
Canadian Copper Company at Sudbury, OnL. From one source we 
obtained two masses of sulphides to be examined fol' nickel and copper, 
from the other came similar sulphides together with a series of soil and 
gravel-like material (gossan), seven samples in all. In the latter case an 
examination for platinum was requested, and in five of the i:;amples above­
meutioned it was found the gravel yielded 74·85 ozs. of metals of the 
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platinum group to the ton of 2,000 lbs. Tbe sulphide ores rnbmitted to 
us from Sudbury were all of a s imilar character. They eonsisted of 
mixed masses in which a grey readily-tarnishing substance was pre­
dominant with some chalcopyrite, possibly some pyrite and a very little 
quartz. Two samples were examined in mal:ls: one gave 31·41 per cent 
nickel with a little copper, and the other gave 35·39 per cent nickel and 
5·2 per cent copper. The nickel mineral itself proved to be a sulphide 
of nickel and il'on, and as ores of that composition ·are not common, it 
was thought advisable to examine the substance furthe1-. It is steel-g 1·ey 
massive and exceedin~ly alterable in the air with a specific gravity of 
4·5. An analysis of carnfully selected malerial gave:-

Nickel ................................. .................. . 
Iron .................................... . ................ .. 
Silica ..... ... .. ......... .................... .... .......... . 
Copper ................................................. .. 
Sulphur ....... ..... .................. . ............... . 

41 ·96 
15·57 
1·02 

·62 
40·80 

"These :figurct:1 give approximately the formula Ni 3 Fe 8 5 • Neither 
cobalt nor arsenic could be detected. If we cled uct silica together with 
the copper reckoned ais admixed chalcopyritc and re-calculate the 
remainder of the analysis to 100 per cent we µ:et the following 
figu1·es :-

Nickel ........ ....... .... .............................. . 
Iron .................... ............ . ..................... . 
Sulphur ................................................ .. 

43·18 
lf'J ·47 
41 ·35 

"In short the mineral has the composition of Ni-! 8 5 with abouq-th of 
the nickel replaced by iron, which seems to agree with Laspeyres poly­
clymite of which it is doubtless a ferriferous variety. Probably in most 
cases the nickeliferous constituent of pyrrhotite is millerite, but other 
sulphides like polydymite may occur too. The polydymile which was 
selected for the above analysis came from the mass in which the average 
of 35 · 39 per cent nickel and 5 · 20 per cent copper had previously been 
found. 

''The mass weighed several kilograms and was rema1·kably free from 
quartz. The same mass, with two smaller pieces resembling it, were Platimnun 

also examined for platinum. The results were as follows, "A" repre- assays. 

senting the large mass in which the polydymite was determined:-
A ........ 2 · 55 oz. platinum per ton, or · 0087 per cent. 
B ......... 1 ·8 oz. do do ·0060 do 
C. . .. .. . 7 oz. do do · 024 do 

"Probably the platinum exists in the ore as spenylite, although this 
point was not proved. The amount of platinum in the mass most 
thoroughly examined would require to form spet'rylite only about ·007: 

9 



' perrylite. 

Meta11urgic:at 
treatment. 

rn2 s GEOLOGICAL SURVEY OF CANADA. 

per cent of arsenic, which is too small a quantity for detection by 
Ol'dinary analysis. That platinum should exist in appreciable quantities 
in an Ol'e of such a character is something quite extraordinary, but 
whether it could be profitably extracted is an open q uei:;tion. Spe1Ty­
lite was fit·st found at the Vermilion mi ue lil the gossan 01· loo:;e 
material, and was named after Mr. Francis L. Sperry, of the C. C. C., by 
Messrs. Horace L. Wells and S. L. Penfield, of the Sheffield Scientific 
School, who examined and desc1·ibed this new ~pecies. It is isometric; 
simple cubes are common, octahedrons al'e exceptional, while the 
majority of the crystals are combinations of the cube and octahedron. 
H.-Betwe1m six and seven, as it scratches felspar but not quartz. The 
crystals have no distinct cleavage, but are ve1-y brittle and break with 
a,n irregular, probably conchoidal frncture. The chemical compo-;ition, 
according to the mean of two analyoes wad as follow.i :-

.Arsenic ..... . ................................................. . 

.Antimony...... .. ... .............. .. .. .. .. .. .. .. ........... . 
Platinum ..................................................... .. 
Rhodium ................................................... .. 
Palladium ....... . ....................... ............ ........... . 
Cassiterite or oxide of tin ............................. . 

40·98 
•50 

52·57 
·72 

trac·e. 
4·62 

"The composition is therefore represented by the formula Pt Ao; 2 , a 
small portion of the platinum being replaced rer;pectively by rhodium and 
antimony. The colour of the minernl was nearly tin white 01· about 
the same as metallic platinum. The fine powder is black. .N'early all 
the grains showed extremely brilliant crystal face-<, though m•>llt of the 
crystals werefragmenta1'Y in size they were u-ua lly ~-ofioth of an inch 
in diameter. Sp. Gr. 10·602. 

Roasting.-" The metallurgical treat m<rnt of thi>< ore commence>< at the 
roast yard whither it is conveyed, and, being piled in convenient heap.; on 
previously laid cord wood, i.; exposed at high tern purat ures withou 1 futiion, 
or, at most, incipient fusion, to the action of a current of air. The objects 
of this roasting are, lst, an oxidation ofthu iron, and, int:ident:illy. of the 
sulphur, as complete as is possible without involving an undue loss of 
copper in the slags of the following smelting, an.I, 211d, the expulsion of 
arsenic, if there is any p1·esent. If the oxidauon I 1e very im pe 1·fuct the 
i·esulting matte will contain so much i1·011 tha1 i t,.; bringing forward will 
lbe unduly costly, while, if the oxidation be too thorough, an undue loss 
·of metal will occur on smelting the roasted or0. .At Copper Oliff the 
Canadian Copper Company have spared neithe r trouble nor exp1• n,.,e in 
the construction and eq ui prnent of their r1>a-t yar I. The natural rough 
.and uneven Aurface has been cleared and ievelled, and the whole giveu a 
gentle slope, which, with carefully made drains serve:-1 to remove at 
once any rain 01· surface water. Ther;e precau 1inn , have to be taken to 
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A. C. Lawson, Photo., t889, 

CONTACT OF LAURENTIAN GRANITE-GNEISS A N D KJ:IEWATIN SCHTSTS, ON THE NORTH 
SIDE OF CACHE BAY, SAGANAGA LAKE, SHEWING BIFURCATING 

DYKE OF THE FORMER CUTTING THE LATTER. 
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prevent loss of copper as soluble sulphate of copper, which is liable to 
be washed out by the rain. 

•'At the Murray mine a large shed has been erected to roast ore during Roasting. 

the wi11ter months, with openings in the roof to allow of the escape of 
sulphurou::; fumes, but during last summer they had no regular roast 
yard, and the few heaps burnt could only be placed where tlrn l:!Urface of 
the ground would permit. This was also the case at the Ble;r,ard and 
Worthington mines, and the mechanical los>< alone from this careles,;ness 
must have been of considerable moment. The shaft of the Copper Oliff 
mine, on an incline of 45°, bas reached already a depth of nearly 600 
feet. It is provided with a double skip road, the skipl:l dumping automa-
tically at the mouth of the b1·eakei· in the top of the rock house. Here the 
Ol'e is sledged to a proper size for the 15 x 9 in. Blake crut<he1· set to about 
lt inches, which has a capacity of nearly 20 tons an hour. lt is then pal:!sed 
through a revolving screen where it is Rized into three cla1>ses for the 
succeeding operation of roasting. The coarse size pa~ses a 4-i11ch ring, the 
medium or ragging a li-inch ring, while the tines pa~s through one£ of 
an inch in diameter. Each of these sizes falls in to a separate bin under 
which a car runs. 'rhus the ore is loaded automatically into car1> 
holding 1~ tons, whence it is tram;ported to the upper Htory of 
the ore shed. There it falls into a seriel:l of bins from which it is 
loaded by means of inclined 1>tecl shutei:; into the cars and taken 
up a rather steep grade to a high trestle which extends the whole length 
of the roast yard. The only wood that can be obtained is dead pine, a 
good deal of the surrounding district having been burnt over about 20 
years ago. This can be procured very cheaply, and althouµ;h it does 
not roast the ores as thoroughly a!:l hard wood, it makeo very fait· and 
economical fuel, and serves on account of its ishort fiel'co heat to ignite 
the pile, and this once started continues burning on account of its 
sulphur contents. These piles are built as follow~ :-The place <'elected 
is first covered with about six inches of fine Ol'e <li«tributed as evenly as 
possible over the clay soil. Sticks of cordwood of nearly uniform size 
should be placed side by side across both sides an<l enus of the rect­
angular area. The whole interior of this can be filled in with old 
stumps, roots, ties or cordwood, but in suph a way as to form a level 
and solid bed for the ore to rest on. Over all thit:i iis placed i:;mall wood 
and chips to fill up all interstices, care being taken to provide l:lmall 
canals filled with kindlings at intervals of 8 to 10 feet leading from the 
outer air to the chimneys along the centre of the he ·P· These chimneys 
which assist in rapidly and certainly kindling the whole heap al'e usually 
built of four sticks or old boards, l:lO fixed together at:i to leave an opening 
and communicating below with the draught passages. Five or six of 
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these chimneys suffice for each pile, and they should project 2 feet above 
the upper surface of the heap, so that no pieces of ore could fall into the 
:flue opening. The coarsei:;t class of ore is first thrown on, then the 
ragging or medium, on top of which is scattered a layer of rotten wood 
or chips, and lastly the whole heap is covered over with fines till it 
reaches a height ot about 6 feet. The whole structure shot1ld then f0rm 
a shapely rectangular pile with sharp comers and as steeply sloping 
sides as the ore will naturally lie on withont rolling (about 45°). Only 
a portion of the fine ore is put on at first, 1.he rest being shovelled on 
after the fire is fairly started. The best way to light the pile is to place 
a quantity of ignited cotton waste saturated with coal oil down each of 
the chimneys. About twelve hours after firing the whole heap should 
be pouring forth dense yellow fumes of sulphurous acid. Great atten­
tion is at first paid to the pile to prevent undue local heating which 
frequently causes partial fusion of the ore, and this can at on0e be pre· 
vented by eovel'ing the place with more fines. This heap should then 
burn from 50 to 70 Jays when the outer covering of raw oi· partially 
roasted ore is removed, and the remainder of the heap conveyed a few 
yards in wheelbarrows to a sunken railroad which runs alongside of the 
roast-yard. When filled, the cars are pushed np another steep gra<le 
along a track running over the bins back of the smelter. The sloping 
sides and corners of a pile are frequently covered with almost raw ore, 
this evil being often remedied by placing ignited sticks of cordwood 
around the whole structure, or by building a new pile in the passageway 
between two others which have been almost burned out, the latter plan 
adding very materially to the capacity of the roast yard. After this 
operation the ore is invariably so thoroughly roasted that it is necessary 
to add from 10 to 25 per cent of raw fine ore during the smelting to 
prevent the matte from being too rich. Each pile usually containA about 
600 tons of ore, and l'equires 30 cords of wood to roast it. The roast, 
yard at Coppei· Cliff is nearly half a mile long by 100 feet wide, while 
each pile occupies a space of 40 X 80 feet, room. being left to get round 
them, and for drains. The present capacity is about 60,000 tons, which, 
with a little extra work, could be increased to 90,000 tons. Working 
foll power each roast bed can ba used four times a year, counting the 
time in making, roasting and clearing the beds. The yearly cap.:.city 
would therefore be 240,000 tons, and by increasing the space, 360,000 
tons. The unroasted ore contains from 35 to -IO per cent sulphur, and 
assays of a large number of samples of the roast heaps have varied from 
2! to 8 per cent of sulphur. One analysis taken at random which may 
be taken as a fair sample of all the rest, gave 5·40 per cent copper, 2·43 
per cent nickel, 7·92 per cent sulphur and 25 pee cent iron, lime, mag-
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nesia, etc., and the residue chiefly homblende. Up to lst October, 1890, 
56,534 tons had been taken to the roast yard. 

"Smelting of the Ore. There are two smol ting furnacos at Copper Cliff, Smelting. 

and the building which contains these is 65 feet long by 40 feet wide. 
Thirty-five feet of this length is on a level with the ground, while the rest 
of the floor is 8l feet higher, and it is on this uppel' flat that the ore and 
fuel bins at'e situated . The daily capacity of each of these furnaces is 125 
tons, al though one of the furnaces has reduced 187 tons of ore in one day, 
and the furnace manager says that 135 tons could be reduced without 
much forcing. The furnace itself is a steel plate ·water j<tcket of the 
Heneshof patent, made in Sherbrooke, P. Q., by the J enckes Manufac-
turing Company. It is nearly oval in form, the longer diameter at the 
tuyel'OS being 6 ft. 6 in., while the shorter one is 3 ft. 3 in. There are 
11 2t in. tuyeres through which the blast enters from a Bakei"s rotary 
blower uuder a pt'essure of about 9 ounces pe1· square inch. It is 9 feet 
high from these tuyel'Cs to the charging dool', and is an unbroken water 
jacket from the cast iron bottom up. It it1 made of rolled steel with 
only a t.wo inch water space, and not a single b1·ick of any description. 
The well is a circular, cast-iron water jacketed vessel, mounted on four 
strong wheelR for convenience of moving it wh en repair;i are neceRsary, 
and so made that the hole in one side connects with the outlet hole of 
the furnace, which is also thoroughly protected by water and it is 
through this that the matte and slag flow out of' the furnace as rapidly 
as formed. They thus escape the influence of the blast, an<l prevent 
what Vivian calls •the sole objection to blast furnaces' the so-called 
'sows' 01· 'salamanders' as g1·oat masses of metallic iron which choke 
up the furnace and tie up large quantities of copper and other metals. 
The charging doo1· is situated on the upper :floor, as also the bins fol' 
roast ore and coke. The coke used is from Connollsville, Pa., and is 
brought by way of the Great Lakes and the Sault Branch of the C.P.R. 
The charge for the furnace consists of 1,800 or 2,000 lbs. of ore and coke 
mixed, one ton of coke usually sufficing fo1· eight tons of ore. The 
mass as it melts gathers at tbe bottom of the furnace, and flows through 
·the outlet into the well or reservoir, where the heavier and metallic 
portion~ sink to the bottom while the lighter slag remains on the sur 
face, running in a continuous stream over tbe jacketed spout into pots 
on wheels, which are removed when filleJ, an empty one always being 
ready to take the vacant place. The matte is drawn off at intervals of 
15 or 20 minutes through a separated bronze water-cooled tap-bole cast-
ing, near the bottom of the well, and which is filled as usual with a clay 
})lug that can readily be removed with a few blows from a steel bar. 
The smelting of the ores is greatly facilitated by the basic character of 
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the accompanying gangue rock, fot· instead of quartz and acid silicates 
there is chiefly hornblende and vel'y fusible felspars. This circumstance, 
as well as a judicious mixture of the different qualities of ore obviates 
the necessity of any flux, which is a very fortunate circumstance, as 
limestone is somewhat diF<tant and suitable ii-on Ol'e difficult to pt'OCUt'e. 
The slag buggies or pots al'e made as strongly and lightly as possible, 
al'e ca1:Je-hardened and shaped like inverted hollow cones, and before 
each tap al'e thickly washed with clay water to prevent the matte from 
welding to the iron mould. This matte is sampled and weighed 
and all0wed to cool before being dumped from the pots and the slag also 
is sampled and assayed once every 24 hours, so that an accurate record 
can be kept of the composition of both. An average of two analyses of 
this matte in February and March, 1889, will probably give us the usual 
composition: Coppel', 26·91; nickel, 14·14; iron, 31·335; sulphur, 26·95; 
cobalt, ·935. Mr. F. L. Sperry says that platinum existl:l in quite appre­
ciable quantities, so that the matte contains some ounces per ton of that 
rare metal, while gold and silver occut' iu strong traces. The first blast 
furnace was started on the 24Lh December, 1888, and with slight inter­
ruptions bas been running ever since. The second furnace was built in 
the summer of 1889, and was !:!tarted on the 4tb of September of the 
same year. On lst October, 1890, there was about 6,500 tons of matte, 
and the ore on the roast beds would produce about 6,000 tons more, 
containing 922 and 852 tonl:l of nickel respectively, or a total of 1,774 
tons of metallic nickel, and ~,362t tons of metallic copper. 

"The average daily output of matte for the month of September, 1890, 
was 25 tons, but the full capac:ity of both furnaces would be about 60 
tons of matte. If the fol'mer arnrage was kept up, the yearly produc­
tion of matte would reach 9,125 tons, but if the furnaces were run at 
their full capacity they would a\erage nearly St tons of nickel a day, Ot' 
nearly 3,066 tons of metallic nickel and 5,913 tons of coppet' a.year. At 
present the matte is piled in heaps outside of the smelters, and, when 
wanted to be shipped, is broken up in pieces and placed in old oil 
barrels, the chinks between the larger pieces being filled with smaller 
fragment!:!, so that the whole is packed tolerably firm and close. It is 
then sent to the varioul:l refinel's in Europe or the United States accord­
ing to their respective bidti. So far no refining works bave been built 
at Sudbul'y, but the vast quantity of material to treat, the tedious and 
costly process for the fut'!her refining of the ore, consisting as it does of 
alteroate roastings and smeltings, in addition to the great expense 
incurred at present in shipping the matte to such long dil:ltances, seem 
great incentives to the early erection of refining works, so that the ore 
could be fully treated on the spot. The pl'Oposition to build nickel steel 
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works was lately submitted to the Government by the Ganadian Copper 
Company, and it is to be hoped that some satisfactory arrangement will 
be arrived at to give a further impetus to om· present mining adivity in 
thiE< region. 

"Nickel is a comparatively new metal for it was not recognized as an l\fark t>b ancl 
element till 1751, when Cronstedt, the Swedish mineralogist, in examin- 11 ~t, . 

ing the ores of certain veirn; in the German copper mines made the 
discovery of the two new metal1:1, nickel and cobalt, which names he 
retained as they were in use amongst the miners. Nickel in its pure 
state is silver white in colour, hard, tough, fusible with difficulty, and 
is susceptible to magnetism, although not to the same extent as iron. 
Its ul:le in the industrial arts has rapidly increased since it has been pro-
duced in a pure state, as it formel'iy existed only as an impure alloy, and 
so could not be so suitable for the purposes for which it is now used. 
The demand has only grown at a moderate rate as compared with the 
growth and demand for other m1eful metal1:1, and a decreal:!e in price 
from $2.60 per pound in 1876 to the present price, which varies from 50 
to 60 cents per pound, seems to have had no very important influence in 
increasing that demand. The supply of late years has been more than 
sufficient for the demand and new deposits have always been found in 
advance of any necessity for their product. The first chief demand for 
this metal wus for making nickel or German silver as a substitute for the 
more precious metal in making t1poons and forks and othet· ware in 
general for which silver had been previously used, and its whiteness and 
the facility with which it received and held the silver, afte1· the process 
of what is known as electro-plating was introduced, cause it to be still 
more widely used. It is also made use of to plate iron, zinc, etc., and 
also in alloy with coppel' for the manufactnre of small coins, which are 
used so extensively in the United States, Germany, Belgium and other 
countries. The proposition to uRe rolled nickel plate as an advance 
over ordinary tin plate, is one which is receiving attention at present. 
It has also befln recommended for making nickel crucibles to replace 
those of silver used in chemical manipulations as they won ld cost less 
and have the great advantage of melting at a higher temperature. 

"Nickel plated kitchen utensils are coming into general use as in Ger­
many, and as it is well known that acids have a more 01· less solvent 
action on nickel, an investigation was undertaken which showed that 
7t grains of nickel could be taken into the stomach and repeated for a 
long time without any noticeably bad effects. There is thus no ground 
for uneas~ncss in the use of such utensils, especially if the eame pre­
cautions are nsed as in the case of copper vessels, namely, thoroughly 
cleaning them and avoiding the storing of food in them. The prnposi-
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tion to use nicket in alloy with steel to increase the strength and quality 
of the latte!', will, if carried out, increase the consumption very mate­
rially, and all have been eager to know the result of the recent experi­
ments undertaken at the instigation of the United States Government. 
A French invention has effected the means of regulating the composi­
tion of such an alloy, and 1mbsequent experiments in Glasgow revealed 
the fact that this alloy could be made in any good open hearth furnace 
working at a fairly high temperature as wel las in the crucible. In ob­
taining a correct idea of the value or usefulnes8 of alloys of nickel with 
iron 01· steel it should be borne in mind that the composition is compli­
cated by manganese, carbon, silicon, sulphur and phosphorus who8e 
influence must be carefully watched, requiring a lollg sel'ies of expel'i­
ments. A comparison of steel alloyed with 4·7 pe1· cent nickel raieed 
the elastic limit from 16 up to 28 tons, and the breaking strain from 30 
up to 40 tons, without impairing the elongation 01· contraction of area 
to any noticeable extent. A further gradual increase of hardness was 
noticed until 20 per cent is reachc<l, when a change takes place, and 
succes~ive additions of nickel tend to make the steel softer and more 
ductile. The alloys polish well, and the colour of the steel is lightened 
as the proportion of nickel increases. They do not corrode as readily 
as other steel. The 1 per cent nickel steels welds fait'ly well, but this 
property lessens with each audition of nickel. It can, therefore, be 
seen that considernble advantage may be expccLcc.I from these alloys, 
especially where the percentage of nickel is less than five. 

"The consumption of nickel and nickel alloy in the U uited States 
· has increased from 294,000 pounds in 1880 to 421,000 poundt> in 1888, 
while the total consumption of the worl? war; estimated not to exceed 
700 or 800 tons of the pure metal. The chief supply at present comes 
from New Caledonia, a penal colony of France (long.165° E., S. lat. 22°). 
M. du Peloux slates that the cost of production at thit1 place could be so 
reduced that tbe company could sell at from 37 to 46 cents per pound, 
and yet have a good profit. Dr. Peters in bis evidence before the 
Ontario Mining Commission states that the Canadian Copper Company 
could sell it from 25 to 30 cents per pound with a handsome profit. A 
commission appointed by the United States Government to examine the 
probable quantity of nickel in the Sudbury district has given a very 
glowing report to their government. It is highly p1·obable, however, as 
can be seen from the above figures that our mines could supply the 
whole demand, even if the other sources of supply did not produce any­
thing. It has been decided by the United States Government to make 
use of nickel stee l armour plates, and already the contract has been 
awarded so that there is every prospect of a brilliant futul'e for this 
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mining industry around Sudbury. In view of our immense deposits it 
will be necessary to increase its consumption in every possible direction." 

The plant at the works of Messrs. Vivian & Co. diffei·s somewhat from Plant at 

the rest. The cupola blast furnace is water-jacketed below, but the uppel' ~i:t~,~· .£10~~ 
pal't is of brick and the matte and slag flow out into a fixed forehearth mine. 

built also of bl'ick, instead of into a movable "well " as at the two other 
mines. .A. further diffel'euce lies in the fact that in order to minimise 
the loss of nickel in the slag the production of a much lower grade 
matte is aimed at, whose percentage is subsequently raised by a sort of 
Bessemerizing process. For this pul'pose the matte is run into bane! 
shaped ManM converters mounted on wheels. These are run on tracks 
·from the furnance, under a hood connected with a stack. Air is blown 
through the molten matte by means of tuyel'eS penetrating the lower 
'Part of the converter and a further proportion of the sulphur and iron is 
removed by oxidation, the latter by combining with the silicious matel'ial 
present forming slag. The converters are lined with fire-clay and fine 

.quartz mixed. After the matte is sufficiently Bcssemerized most of the 
slag iti run off and the last of it is chipped off the surface of the concen-
trated matte produced.* 

Besides those of the Sudbury district, r eports of discovel'ies from Exploration 

h · h b ·r M f h h b anddiscovcry. numerous ot er pomts ave een 1·11e. any o t ese reports ave een 
ill-founded or unimportant, but two deserve special notice. · 

One of these is situated about two miles east of Schriebel' Station on 
-the Canadian Pacific Railway, where Messrs. Marks, of Port .A.rthul', 
have located what is said to be a large deposit similar to tho~e at Sud­
bury. 

The other is situated about three miles from the town of St. Stephen, New Bruns 

in Charlotte county, New Brunswick. It is said to contain 3 to 4 per wick. 

-cent of nickel. A correspondent in that district writes us that it is a 
ve1·y large deposit and describes the enclosing rocks as highly altered 
sandstones, argillites and fine conglomerates, cut in all directions by 
dyke~ of trap, in which felspar and black mica are the prominent 
minerals. This locality is underlain by rock marked as of Cambro-
Silurian age on the published maps of the survey, but which, it is 
believed, may contain areas of older rocks. 

*~lr. A . ~Ierry. jr., who was for many years on the technical staff of ~Iessrs. H. H. 
Vivian's Smelting 'Yorks at Swansea, l<; n&°1and , and who was manager for the firm at Sud­
bury during the erection of the plant and mauguration of the works, makes tlw following 
comments, comparing the cupolas in use by the different compan ies:- · 

"There are two such cupolas, the one has a fi xed 'forehearth ' or ' well,' and the other 
is on wheels, though there is not much advantage in the latter as the former seldom requires 
more than slight repairs necessitating no g reater delay than the t ime spent in blowing down 
to change the movable well on wheels. Vv e have worked both systems for many years 
and this is the opinion on thei r comparison. The wells are built to suit the requirements of 
the converter which is not the case with the wells of the other companies who hitherto only 
smelted to cupola 1natte." • 
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Mr. W. F. Best, of St. John, N.B., who is local Dominion Analyst, 
furnishes the following data. He says :-

" Samples were taken at about 17 feet from surface, and a New York 
chemist finds-

Sulphur........ ....................... . ...... . ............ . 
Iron .............................................. . ............ .. 
Copper ......................................................... . 
Nickel ......................................................... . 
Gold ................. ... ..................... ....... ..... .... . 
Silvel' ........................................................ . 
Insoluble reeidue ............... ...................... .. ...... . 

32·93 
56·00 

1·03 
2·04 

Trace. 
" 

8·00 

100·00 

"I have found as high as 2·48 per cent of nickel at nineteen feet from 
surface in pit No. 2." * 

The report of the Minhiter of Mines of Bl'itish Columbia alludes to 
the existence of a deposit of nickel ore 011 the west bank of the Koote­
nay Rivel' in the Toad Mountain district. It is said a crosscut eight 
feet long failed to reach the wall of the deposit, thus pl'oving it to have 
at least that thickness. 

Outside of the Sudbury district the developments made on the 
deposits of ores of this metal have been slight, simply consisting of 
preliminary testing of the same. 

At Nickel City, near Whitefish Station on the Algoma branch, works 
are being erected, which it is hoped will be operating next year, where 
it is pl'oposed to grind and then tl'eat the Ol'e by a special method, of 
which particulars could not be obtained, but which is Raid to be some 
sort of wet process, gold and silver ores being also dealt with. 

Thel'e were shipped from this dil:ltrict, by rail, the following quantities 
of uickeliferous material :-

1\iatte ................................... . ................. 3,693 tons. 
Ore ............................................. . ....... 1,351 " 

The amount of fine nickel in the matte, etc., produced and shipped 
during the year, by direct returns, came to 1 ,435,742 pounds, which, 
taken at the average market value of 65 cents per pound, ii; worth 
$933,232. As the above basis of valuation bas been commented upon, 
it may be well to explain that it has been thought best to adopt it. owing 

* A sample subsequently collected from the deJ?osit weighing about 75 pounds and con­
sisting almost altogether of pyrrbotite, chalcopy11te being practically absent, has since been 
subjected to analysis in the Laborn.tory of the Geological Survey n.nd found to contain 
nickel, i·ns, cobalt, O·l65 per cent, with 5·43 per cPnt of gangue mattet-. For further 
details r"garding which see forthcoming Chemical Contributions to the Geology of 
Canada, Vol. V, Report of Geological Survey Department. 
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to its being in keeping with the practice commonly followed for the 
metalR. It also recommeqds itself as the only method of attaining a 
common basis of valuation, when, as in the case of the metals, the 
material is shipped in such various stages of concentration 01· prepara­
tion. Of course, owing to the expense of the subsequent stages of 
extraction, the price obtainable for the metal in the matte would be much 
below the market price as given above for fine nickel, only counting 
about 13 cents per pound for the nickel and 6 cents per pound fol' the 
copper. Where no allowance is made by the buyers, the price given for 
the nickel would range from 22 to 24 cents per pound. Assuming then 
an average price of 23 cents, this would make the total value of all 
the matte shipped $330,220, or at 13 cents per pound , $186,646. 

We are ind ebted to the kindness of the Engineering and MiningJour- ImrrtHinto­

nal of New York for the following figures relating to prices, imports, ~-i c~:.· i;nd 

etc., by the United States, the result of enquiries made by them. They 
point out with regard to price that as the nickel trnde is conducted, the 
bulk of transactiims are made for long periods and the spot business is 
small, so Lhatit is impossible to show the actual condition of the markets 
at short intervals. However, during 1890 it ranged between 60 and 80 
cents per pound. At the beginning of the year it was 60 cents and 
some large contracts wel'e made at even slightly lowe1· figures. The 
price reached 80 cents about the middle of the year and remained at 

• that point until the financial troubles in November, after which it fell 
to 60 cents. 

NICKEL. 

TABLE 1. 

Il!PORTti BY THE U.N'l'l'ED S'l'ATES. 

- -- - -------, 

Imports of Nickel by the United States-Calendar Year 18ll0. 

i---·----------Lbs. ---I 

In ore and matte.... . . .. . . . . . . . . . . . . . . . . . . 78,685 S 20,683 

Nickel, nickel in alloys, and nickel oxide. .... 611,898 300,231 

690,58:! 320,914 
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NTCKEL. 

1\\BLE 2. 

---------

Imports of Nickel by the United State~-FiRcal Year ending 30th June, 1890. 

1 
In ore, matte and other crndE' formti, all from Canada .. .... ...... I 

I 
Nickel, nickel in alloys and nickel oxide, from England ..... . . . . 

do do France .. .... .. . . 

Lbs. 

111,201 

208,309 

85,.110 

s 11,687 

105,572 

33,485 

do do Germany . . . . . . . 

1
~771. _::256 

532, 691 203, OOO . 

Besides the already mentioned uses a large demand should eventually 
arise for nickel steel, apart from its application to armour plate, in the 
general constrnction of ships and in many other directions, so that a 
market should grow up for this metal at fairly remunerative prices. It 
is hardly likely, however, that the price wi ll keep very high, as apart 
from all the foreign depoflits at present known to exist, there is every 
likelihood of the discovery of other important districts in Canada 
itself. The known areas of similar Huroniah rocks are quite numerous 
and extensive, especially in the great Archrn::rn region extending all the 
way from the coast of Labrador, along the northern side of the St. Law­
rence and Ottawa River valleyR and the north shores of Lakes Huron 
and Superior, to the edge of the younger rocks underlying the prairie 
sections of the west at Lake Manitoba, whilst the belt of Huronian 
rocks of the Sud bury d btrict itself is knowu to extend a long way to the 
north-east. Whilst many of these areas are too far away to be suffi­
ciently accessible for a long time, yet there are many which are well 
within reach of, or ~ctually traver<>ed by, the Canadian Pacific Railway. 
Whether the geological conditions favourable to the existence of nickel­
ifcrous pynhotite bodies, other than the existence of Iluronian rocks, 
are there to be found, remains yet to be proved. 

W ti cannot say either that nickel-bearing ores are confined to this 
formation, so that many of the large bodies ofpyrrhotite already known 
to exist in various places may on examiuation be found to cal'l'y the 
metal in workable quantities. 

Considerable interest has been taken in this industl'y during the past 
yeal', owing to the pl'ominence giYcn to it in the newspapen;, following 
.on th.e successful tl'ials of nickel steel for al'mour plate. This led to 
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renewed activityi,in prospecting, the subject being brought into furth11r 
prominence by the visit13 of the allied societies of the British Iron and 
Steel Institute and the American Institute of Mining E11gineers, on two 
successive occasions, to the Sudbury mines, which has led to a certain 
amount of :i.cquisition of properties by outside capital. 

The temporary withdrawal uf the mineral lands from •sale by the 
Ontario G-overnruent, and the proposed imposition of a royalty, has, how­
ever, toward the end of the year, caused somewhat of a lull in the 
activitiei; of the Sudbury district. 

PETROLEUM. 

The only oil-producing territories in Canada during 1890 were as in Ontario. 

previous years the Petrolia and Oil Springs fields, in the township of 
Enniskillen, Lambton county. 

No new developments are repo1·ted from this township, nor has the 
field been extended, though drilling operations are constantly being 
carried on, new wells being "brought in" to replace those abandoned. 
For a description of this field see report of the Division of Mineral 
Statititics and Mines fol' 1889, part S, Vol. IV, 1888-89. 

In no otbel' part of Ontario wern drilling operations undertaken in 
search of oil, though it is said that in boring for gas at Comber, in Essex 
county, oil was obtained, though not in sufficient quantity to be of com­
mercial value. 

In Quebec operations were being carried on in the vicinity of Gaspe Quebec. 

Basin though with what e:uccess was not ascertained. 

It is proposed to further investigate this district during the preseut 
year. 

Oil has several times been reported as occurring in commercial 
quantities near Pointe aux Trembles. That there is no truth in the reports 
may be readily anderstoo<l by the following words of Mr. A. P. Low, 
who during his investigations in that district, visited and thus reports 
upon the locality:-

"The indications of petroleum at Pointe aux Trembles were investi­
gated; the Utica sbales were thorn found to be highly impregnated with 
oil, but as the shale and limestone appear to fol'm a synclinal basin in the 
Archrean valley, with only a few low, narrow anticlinal ridges, the 
possibility of a large collecting area for oil undet· the shales is doubtful." 

An important discovet·y was made duringthe yl:'ar in theSouthKootenay British 

Pass in Alberta and British Columbia, where oil was found occurring in Columbia., 

natural springs, but in what quantity is not yet known. It is of a pale 
greenish yellow and appears to be of very light. gravity, similar to the 
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ce1ebrated Washington county crude oil of PennE1ylvania. Very little is as 
yet known of this occunenr.e, though in all probability investigations 
will shortly be made_ 

Regarding the occurrence of tar sands and maltha deposits in the 
Athabasca region, Ml'. R. G. McConnell, who carried on investigations 
in that district, in his summary rep0t·t to the Director of the Survey, 
says:-

" The valley of the Athabasca for a hundred miles above Lake Atha­
basca shows only alluvial Bands, and the boulder-clays associated with 
stratified sands and gravels. Beds of rolled tar-sand pebbles occu1· in 
the latter in a number of places. A coarse gravel bed which immediately 
underlies the surface, and overlies the boulder-clay was found to be com­
pletely saturated with soft tar. Ten miles below Calumet River the 
Devonian limestone rises to the surface of the valley from beneath the 
glacial beds and almost immediately aftermt1·ds is overlaid by the tar­
bearing sands of the Cretaceous. F1·om this point the Devonian lime­
stones undulating at low angles, and accompanied by 1he tar-sands, are 
exposed at frequent intervals as far as Crooked Rapid, a distance of 
about eighty miles. At Crooked Rapid they become affected by a slight 
south-westerly dip and sink below the surface of the valley, and eight 
miles farther on, at Boiler Rapid, the tar-Rands also disappear, and are 
replaced by higher divisions of the Cretaceous. 

"The tar-sands mentioned above belong to the Dakota formation and 
constitute in this region the basal member of the C1·etaceous system. 
They rest unconformably on the Devonian limestones. Lithologically 
they may be described as soft sandBtone, the cementing material of which 
is a bitumen 01· inspissated petroleum ci, "'ved from the underlying lime­
stones. The sands are siliceous and usually rather fine-grnined, but also 
grade occasionally into a coherent grit. The eastern boundry of the tar­
sands was not precisely defined, but their outcrop was estimated to have 
a minimum distl'ibution of fully 1,000 squal'e miles. In thicknesis they 
vary from 150 to 225 feet. The tar is unequally distributed through the 
sands, in some places merely staining the grains, but in most of the sec­
tions examine~ it is present in sufficient quantity to render the whole 
mass more or leEs plastic. An analysis by Mr. Hoffmann of a specimen 
collected somo years ago by Dr. Bell gave by weight:-

Bitumen , .................................................. 12·42 
Wa,ter (mechanically mixed) ......... ........ ..... . 5·85 
Siliceous sands ................... ........ ............... 81·73 

A eubic foot of the bituminous sand rock weighs, according to Mr. Hoff­
mann, 117·5 lbs. This figure multiplied by the percentage of bitumen, 
12·42, gives 14·59 lbs. as the amount of bitumen present in a cubic foot, 
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or a:-v = 22·9 pet· cent in bulk. At the minimum thickness of 150 Atlmbasca 

fi t d . b d' . b t' . b t 1 OOO 'l tar-sands. ee , an assummg t e IStn u ion as given a ove a , square m1 es, 
the bituminous sand rock in sight amounts to 28·40 cubic miles. Of this 
mass, if the preceding analysis is taken as an average, although this is 
probably rather high, 22·9 per cent in bulk or 6·50 cubic miles is bitumen. 
This calculation can, of course, only be ragarded as an approximation, 
but will serve to give some idea of the enormous outpoul'ing of bitumin-
ous substances which bas taken place in this region. The amount of 
petroleum which must have issued from tho underlying lim estones 
required to produce 6·50 cubic miles of bitumen cannot be estimated, as 
the conditions of oxidation and the original composition of the oil are 
unknown. It must, however, have been much greater than the amount 
of bitumen. 

"A few miles west of the Athabasca the sand rock, still saturated with 
tar, passes below the higher division;; of the Cretaceous, and its exten­
sion in this direction can only be ascertained by boring. It was not 
recognized on Peace River nor on the lower part of Red River, and must 
disappear somewhere in the intervening region. 

" In ascending the .Athabasca the tar-sands, after an exposure of over 
twenty miles, pass below tho surface at Boiler Rapid and are not seen 
again. Above this the uppe1· divisions of the Cretaceous, influenced by 
a light south-westerly dip, and also by the grade of the stream descend 
gradually in the banks of the valley and disappear in succession. 'fhe 
Cretaceous section is as foilows in descending orde1· :-

. {Pier1·e shales .............................................. . 
~ Niobra1·a sand and sandstone ............... . ......... . 
g Niobrara shales ....................................... . 
.S Niobrai-a sand and sandstone . ........................ . 
2: Benton shalel:l ..................... ......................... _ 

O Dakota tar-sands ..................... - ......... -......... .. 

Devonian limestone ................................... .. 

Feet . 
700 

35 
uo 

300 
275 
175 

1,575 

"The commercial value of the tar-sands themselves, as exposed at the 
surface, is at present uncertain. But the abundance of the material and 
the high percentage of bitumen which it contains makes it probable that 
it might, in the future, be profitably utilized for various purposes. It 
proves a flow of petroleum to the surface unequalled elsewhere in the 
wol'ld, but its more volatile constituents have long since disappeared, 
and the rocks from which iL issued are probably exhausted. In their 
extension under cover, howovc1" the case is different, and it is here that 
oi Is of economic value must be sought. .Above Boiler Rapid the tar-sands 
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are overlaid by a cover of shales, sufficient to prevent the oil from rising 
to the surface, and as we ascend the river this covet· gradually thickens. 
'The geological attitude of the cover is not the most favourable, as the 
beds dip away from the outcrop at the rate of about six feet to the mile, 
and it is possible that part 01· even the whole of the oil may have 
flowed northwards and eastwards through the Dakota sands and escaped 
where these come to the surface. It is unlikely. however, that all the 
oil has escaped in t.his manner, as small anticlinals in the covering beds 
are almost certain to exist, and a differnntial hardening of the sands 
themselves may serve to enclose reservoirs or pools of large capacity. 
It is also possible that the sands at their outcrop, may, by the deposition 
of tarry substances, be plugged tightly enough to prevent fu rthet· 
egress. 

"Favourable indications of the presence of oil are afforded by the 
existence of several natural gas springs in the valley of the Athabasca 
above Boiler Rapid. One of these occurs at the mouth of Li tile Buffalo 
River and is twenty miles distant in a straight line from the outcrop of· 
the tar-sands. The gas here forces its way from the sands up through a 
covering of 250 feet of Benton shales and issues from the surface in 
numerous small jets dii;,tributed over an area fifty feet or more in diame­
ter. Some of the jets when lighted burn steadily until extinguished by 
heavy rains or strong wind, and afford sufficient heat t:i cook a camp meal. 
A second spring wa noticed thirteen miles below the mouth of Pelican 
Rive1·, or forty miles in a straight line from the outcrop of the tar-sands 
at Boiler Rapid. The volume of gas escaping here is less than at the 
mouth of Little Buffalo River, and in order to reach the surface it is 
obliged to penetrate 570 feet of shales and sand. Escaping jets 0f gas 
wern also noticed at severnl points farther up the river, but these were 
mostly small and may possibly be due to decaying vegetable matter. 

"The question of the continuity of the tar-sands, and thei1· petrolifer­
ous character under cover, can only be settled in a decided manner by 
boring, and it is highly desirable that drilling ope1·ations should be 
undertaken for this purpose. The indications seem amply sufficient to 
warrant the small expenditul'e involved, and the advantages which 
would accrue from a successful issue of the search to this portion of the 
North-West are almost incalculable. The southern limit of the field 
cannot, without pL'osent knowledge or without boring, be defined; it may 
possibly extend to the Saskatchewan or beyond, as even as far as Mani­
toba the rocks are more or less petl'Olif'crous. 

"Two bore holes, one at the mouth of Lae la Bicbe River, and the 
other at the mouth of the Pelican, would add largely to our knowledge 
of the underground geology of this region, and would eHhet· settle posi-
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tively the question as to the presence or absence of petroleum in paying 
quantities, or at least afford valuable data for future action. At the 
mouth of the Pelican River, a bore hole, in order to reach the tar-sands, 
would require to be sunk 700 feet, and at the mouth of Lac la Biche 
River :ibout 1,200 feet. The former locality is 50 miles distant in a 
straight line from the outct"op of tar-sand at Boiler Rapid. The latter 
is 106 miles distant from the same point, and is only 110 miles from 
Edmonton." 

Statistics.-Dt1ring 1890 there were twelve refineries in operation, Prorl11cr·1"'· 

eight of which a1·e located in Petrolia, two in London, one in Samia and 
one in Hamilton, as follows:-

Imperial Oil Co.... .. .. . .................. . .... . .. .. .. .. Petrolia. 
M. J. Woodward & Co . . .. ..... . . . ... . .. .. .. .. .. . .. do 
John McDonald......... .. .. . .......... ........... .. .. 
Petrolia Oil Co ......................... . ............. .. 
Consumers' Oil Co ............ ........................ .. 
McMillan, KittriJge & Co ............ ................. . 
Premier Oil Co ......................................... . 
Jno . .McMillan ................ .................... . ... . 
Jno. R. Minhinnick .................................. . 
W. Spencer & Co .................. ................... . 
Sarnia Oil Co ........................................... .. 
Canadian Oil Co ............ .......................... .. 

do 
do 
do 
do 
do 
do 

London. 
do 

Sarni a. 
Hamilton. 

These refinel'ies employ about 250 men in and about the works, and 
throughout the oil-producing territory there arc about 2,000 men 
employed either directly or indirectly in the production of crude and 
refined oil. The wages paid for skilled' labour in the p1·oduotion of 
refined oil a r·e from $2.00 to $2.50 per day, while Ol'dinary labour, in and 
around the refineries, is paid for at the rate of from $7.00 to $10.00 per 
week. 

.A.part from those engaged in the refining of oil there is q uito a staff 
of drillers bmlily engaged throughout the year in sinking wells, of which 
about JOO are annually drilled, to rep lace a nearly similar number that 
arc annually abandoned . 

.F1·om returns made direct to this office there wel'0 28,412,341 gallono;, Proclnction. 

or 811,781 barrels, of crude oil received at the refineries, of which 28,-
267,746 gallons were consumed in the manufactul'e of the various pro-
<lucts of petroleum, ded ucting from this a decrease in stocks of the 
tanking companies, amounting to 117,089 barrels, there is found to ha.ve 
been an approximate production of crnd~ oi l of 695,000 banels, an 

10 
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increase, when compared with the fignres of the year previous, obtained 
in the same manner, of 54,701 bar.rels. 

These figlll'es are, of a necessity, only approximate, as the change in 
stocks aL the refineries, if any, was not obtained. At the avel'age price 
of oil for the year, l.18, the value of the above quantity of oil would be 
$820,100. 

As in previous years, however, the production and value of oil as 
shown in the summary table of1)1·oduction is obtained by computation 
from the inspection returns of the Inland Revenue Department. 

The tanking companies operating as such were:-

The Petrolia Crude Oil and Tanking Co., Petrolia; The Crown Ware­
housing Co., Petrolia; The Producers Tanking Co., Petrolia, all of 
whom have kindly furnished us with returns of the year's operntions, of 
which the following is a resume:-

Stocks, lst January, 1890... . ........ ........ 213,7721?, 
Quantity of oil received......................... 480,963:l:r 

do delivered....................... 598,052;10 
Stocks, lst January, 1891............. ........ 96,(;83H 
Decrease of stocks during year........ .. .. . 117 ,088}:'t 

The returns of the several refinel'ieti above referred to give the follow­
ing results:-

TAl!I . ~: 1. 

• I 188fJ. IH!JO. 
I 

Product,. ________ ,_ ---·----

---- ----- Quantity. _ Vaine_. _

1 (luanti:J_'~ilue:_ 
Illuminating oil~. galls. 0,479,fll7 $1,084,82!) 11,129,277 »1,2G4,G'i7 

J1enzine and naphtha . 409,135 ::l4,8Gl 636,247 37,026 
I 

Parntfine oils .. 703,025 87,fl3ll ·HB,888 (;4,713 

Gas oil . .. 2,fl17,34G 6.),\!34 4,246,447 84,752 

I 
Lubricating oils and tar . 2,Hll,SHl fJ6,.J.07 2,877,388 J30,34!l 

I 
Pa.rattine wax . . .. ..... Jb, . iiGl,820 44, 197 913,130 56,903 

,---------,- --- -

Totals . Sl,414,184 >il,638,420 
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Crudl' petrok111H . . 
I I ~11\phnric acid . 

Soda .... 

Litha rg<· 

Hulphm 

TABLE 2. 

I 1889. 

--~\\, 1~0G6~---
... .. .. 0 a '" -•» > , ~I·) 

. Jh,. 3,638,704 

380,.J.87 

477,!lG!J 

76,32.) 

18!!0, 

28,267,(.!(; 

.f,284,826 

;{3ti,75R 

·l43,H22 

:43,72!1 
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The following figurei; and tables, 3 and 4, al'e taken from the books of InspectioH 

the loland Revenue Department, and show the number of packages of re turns. 

Canadian oil inspected during the calendar year 1890, as well as the 
total quantity of refined oil, imported and domestic, inspected during the 
fis cal years from 1881 to 1890, inclusiYc. 

During 1890 the packages of Canadian oil inspected were:-

236,997 . . . . . . . . . . . . . . . . . . . . . . . 0; J 0 een ts in ·peetion fee 
9 ..... .... ......... . ........ @ 5 do do 

44,18(i. ........ ................. 0- 2~ do do 

Assuming that these packages con lain 42, 10 and 5 gallons r e­
spectively, there is found to be an approximate inspection of 

9,953,874 gallonR in packages of 42 gallons each. 
90 do do 10 do 

220,930 do do 5 do 
or a total inspection of 10,174,8!)4 gallons. 

This amount computed at an average percentage of the crude oil of 
38 would be equivalent to a consumption of crude of 2fl,776,037 gallons , 
or 795,029-H barrels, which at the average price of crude oil during the 
year, $1.18 pet' barrel, would be valned at $902,734. 
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PETHOLEV)I. 

C'ANA[)J.\X 011.,; .\Xll '\,\Pll'l'IL\ J :-;,;pJ<;("TEl> .\Nil C'Ol!HESPONIHN<: QL\NTJ'l'ir;s OF 

CRVIH: 011 .. 

l~iscal Yem·. R efin er] Oils 
li1spPctecl. 

Crude ]~quival<·nt 
Calculated. 

Ratio of Crucle 
to 

R efined. 

------------1 I ----- ---------,------

1 18141 .. 
rnn 
1883. 
188-! . . . 
1885 . . . 
1886 .. . 
U\87 . . . 
1888 . . 
J88!l .. 
18!10 .. 

('alb. 

H,40u,783 
5,Hl0,781 
o,!l70,550 
l,G:36,011 
7,661,6l7 
8,l-!!l,472 
s,243,9u2 
!l,545,89i) 
9,462,834 

J0,121,210 

<' all s. 
12,813,561i 100 :;o 
13,LH,9!H 100 4.i 
15,490,lll JOO 4.) 
H!,140,027 100 -10 
1H,Hi4,0·12 100 40 
21,H5,97!1 100 38 
:?l, 604, 637 100 38 
2.5, 120, 77U 100 38 
2-!, !)()2, 19!) 100 ~~ 
26,634, 763 100 ~ 

In the fo llowing table ( 4) is g iven the total amount of illuminating oi l, 
both domestic and impo1·ted, inspected during the fiscal years from 1881 
to 1890, and represents the market for that product in Canada:-

i'E'l'HO l.Ec)I , 

T o·n 1, :\)1oi;x·1· OF Ou., b1POLl.'l'Rll .\ XD C.>X.\DJ.\N, IXKPEC'l'E I>. 

l•'i~cal V PM". 
I Importer!. C:inaclian. Total. 

Ual!H. c:alls. tlalk 

1881. . . .. , -!7li,784 6,-106,i!tl fi,883,.)()7 
1882. . . ..... .. l ,351,412 :i,()10,747 7,262,159 
1883 . . 1, lH0,828 6,970,5.)() 8,161,378 
1884 ... 1,1-12,575 7,656,on I 8,798,586 
1885 .. 1,278,115 7,6Gl,617 8,939,732 
1886 ...... l,327,Gl6 8,149,472 !l,477,088 1 
1887 .. .. . . . l,665,604 8,243,962 1 9,909,51)'i 
1888. . .. ....... l ,821,342 fl,545,8!)5 11,3(;7,237 
1889 .. . 1,767,812 !),462,8i!4 I 11, 230, G~!; I 
1 90 ....... 2,020,H2 10, l 21,2l0 i 2,141,n52 I 

The following information regarding prices of crud e oil has ve l'y 
kindly been furnished by Mr. James Kerr, and inclicateo; t he prices of 
cl'ude oil as quoted on the Pctrolia Oil .Exchange:-





I 

>'l 

5 
.( 
0 <>:: 

oi 
.., 0 ::::> 

"' 

z 
c 

<
 

f-u 
u 

t--J 

"' 
u 

g, 
'"' 0 

~
 

!.r.. 
c 

0 
,,; 

'&l 
~
 

cF. 
~
 

0
0

 

"' 
~
 

:::> 
p... 

oo" 
U

J 
<

( 
c z 

28 
_

J 
;:;; 

t--
IJJ 

0 
_

J
 

0 
,.::: 

>'l 
ID

 
u 

0
0

 
0

: 
<

 
t'1 
~
 

I-
I-

" < 
•.o" 

U
J 

"' 
0

0
 

.., 
~
 

a.. 
:> 
.:s " 
.., 

z 
u 

~
 

;;: 
::::> 

p... 
i:l 

"" 0 .., c 

,... 
oi 

z 
:.: 

~
 

"" 
:::i 

;... 
=' 

.J 
-.:: 

-' 
::>,, 
;.J 

~
 

0 
;;: 

;... 
0 

;.J 
i 

:.. 
:> 

=' 
~ 

~
 

r;; 
'.f! 

~
. 

...; 
0 

<t! 
oi 

u :J 
~
 

"' 
0 

"-
z <

 
....:i 

-' 
~
 

-". 
...:: 

__, 
~
 

~
 

-

I 

"' 
0 

0 
8 

u 
,,., 

... 
't:: 
p... 

~
 

~
 

Ill-

v 
.\ 

~ 

~ 

t--~
 

... 

I 

,, 11 

8 
g, 

0 
0 
..... 

"" 

·o
;ia

 
·"oN

 
·po 
·d=>s 
·.llnv 
iC1nf 

~
 

;iu
n

f 
A

t!W
 

[p
d

y
 

·rnw
 

·q;,g 
·u11f 
·o

;,a
-

"A
O

N
 

'P
O

 
·<fas 
·l'lny 
iC

1n[ 
"' 

;,u
n

f 
0

0
 

At!W
 
~
 

(!Jd
y 

·rnw
 

·q;i..r 
·trnf 

-
·::i=

>
a

-
·t.o

N
 

'P
O

 
·d;is 
·.lln

v
 

iC
1nf 

c
:i 

;iu
n

f 
0

0
 

~
 

A
llJ"l 

i!1
d

v
 

·rnw
 

·q;>.-l 
·u11f 

-
·=

>
;ia

-
•t.O

N
_ 

'P
O

 
·d;is 
· '.iJ'ny 
iC

1nf 
..... 

;iu
n

f 
0

0
 

~
 

,<-cw 
1

p
d

v 
"ltlJ"i 
·q;i..i 
' llllf 

-
·::i;ia

-
'A

O
N

_ 

·po 
·d

;is 
·:Jn

y
 

iC
1nf 

'° 
;iu

n
f 
~ 

A
t!W

 
l!'d

v
 

·rnw 
·q;i . .J 
'\Ill f 

" .. z :0 

"' z <
 

0: 
0 .. fo. 
.. i " " <

 
" z z <

 

I 



INGALL. J )lINERAL S'.l'A'l'IS1'1CS AND MINING. 151 s 

l'>:1'HOLEl'll. 

~PABJ.1': T> . 

l:'E'l'HOl.IA Ou. J<;x(' ll.\NUE, 0HL' llE Pc.·r11ou:i; ,\I Bt:HJXE"s f'OH 'L' llf; YEAR l8!l0. 

-I -- I 
1 OpPuing J ligliest Lowe~t Closing ~rc'.·agP tlales. 

18!l0. Price. Price. Price. Price. po~mg (Barrels. l I 
1 I rice. 

:------1--- - - - ---- ------
:l ,anuary . . . . . ':il OU 81 03 'll 01 t 'll 02+ >;1 02 I n, 4!1 
I• ebruary . . . . .. f l 02f l 11 l 02 l 08~ 1 06 43.8 , 2 
~larch. . . . . . . · 1 1 08~ 1 09~ 1 051 1 051, I o7t I :H,494 
April .. .. .. .. .. 1 07N 1 10 1 06;!- 1 OS! 1 08 19,551 
M>i.y... . • ... . . . . . 1 08 , 1 08 I 07 1 07~ 1 07-', :?8,284 
.June 1 07lj l 16 1 07 ',' 1 lU I lOf '10,063 
.r uly. . . . . . . . . . I 1 rn 1 37 1 rn 1 31 1 23 33,61n • 
Augmt. .. : : . 1 35! l 35~ I 31 ] 32 1 32lj 27,271 
Septemoor . .. ... . ·1 1 ill~ 1 31:\l 1 27 ',' 1 30',' l 301, 32,0H 
October.. .... .. .. . J 31 1 32 l 28 1 28 I 29- 31i,822 , 
Xovember.. .. .. .. . . l 28~ 1 36J 1 28~ l 3fi I 32iJ 27,600 I 
DPcem bt'r . . . . .. . . . . . 1 35 1 3i'5 l 27 l 30 I 30 32, 824 

Yt·ar 1890 .. . 1 01~ I 31 1 Olt 1 30 J lR :394,924 

, - do 18sn . .. . :-:-.. - .-.. - -- 1- 21 - -121- --so - -1-011-- !l2!/ 400,032 , 

clo 1888. . . . . . 75~ l 23~ 71 I 23 I 1 02'1 .)lG,007 

The following tables of exports and imports of oi l are compiled from Exports and 

information obtained from the Cnstoms Department and explain them- import,. 

selves:-

TABL>: 6. 

ExPOH'r~ OF CAX.\lll .\X CRLlllr: .\Xll REn1rn1> Pr:'l'l!OLELl~I FH0;1 1878 ·1·0 18!10. 

1873 . .. . . . ' . . . 
1874 .. . ' . . . 
1875 . .. ' . 
1876 . 
1877 
1878. 
1 '79 ' 
rnio 
1881 
1882 . 
1883 ' .. 
l,'84 
1885. 
1886 
1887 
18S8 ' 
188!1 . 
18!10. 

. . . . . . I .. .. . . 

Gal lons. 

3,869,579 
28,946 
Ll,836 

2,533,772 
1,431,883 

609,171 
235,171 

3,085 
501 

1,ll!J 
rn,2s3 

1,0!JS,O!!O 
337,!)67 
241,/l(j 
47H,55!J 
196,602 
235,85i'5 
420,.l!l2 

Value. 

>;1,287,576 
2,509 
2,21-1 

583,550 
323,013 

85,571 
17,032 

';'51 
!l!J 

28() 
nu 

30,168 
10,562 

!J,855 
13,8:11 
74, :)42 
10,777 
18,lM 
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P E'l'llOLE v)L 

TABLE 7. 

I )11'01\TS 01-· CHC I J;; AXIJ RD' l:S-ElJ PETllOLEUI. 

1880 
1881. 
1882 
1883 .. 
18R4 . 
188.) 
l &G 
1881 
18~8 
188[) 
rnno . ·I 

H87,!i-ll 
1,437,475 
3,007,702 
3,08U,31G 
3,l60,282 
3, lfil,Hl 
3,8l!l,146 
-1,290,003 
-1,523,056 
-1,650,274 
ii,075,650 I 

Sl31,3li!l 
2G2, l(i8 I 
398,031 
358,5-lli 
380,082 
415,J!)."j 
-121,836 
-167,003 
-108,02.-, 
484,-IU2 
515,8.)2 

-----

Subtracting the q uanti tiei:; of imported oils inspected (table 4) from 
those shown in table 7, there is found to have been an annual importa­
tion of oil, crnde, and other than illuminating, as is show n in the follow­
ing table 8 :-

T .\BLE R 
J)JPOHT:; ov C1tC1JE .1:s- 1> ::\l.1xrv.1c"l'UHE ll 011.:; OTHEH ·n1.1x l.1.1. n1 1x.1·1·1xc: . 

18Hl 
188'' 

I 
1s8~ .. 
lRH-1 

1

188.) 
1880 
1887 . 
18HH . 
18.'l!) 
lR!JIJ .... 

<-:n.llon~. 

!JtiO,li!Jl 
l,G36,2DO 
l,8H5,4S8 
2,017,iO'i 
9 -189 3•>(j 
2;-1!1i;53o 
2,fi2-l,3!l9 
2,701,71-l 
2,882,-1()2 
3,0.34,!108 



INGALL. J i\ICNERAL STATISTICS AND MININ(l. 153 s 

The imports of paraffine wax and pamffine wax candles are given in Paraffin,. wax. 

the following tables 9 and 10 :-

p ~~'rll(J LEU) I . 

'l'.\l3LE !l. 

blPOllT:S 01•' P.\HM'FINE \V.\X. 

l •'i~c,11 Year. I Pounds. I Vaine. 

-, ·----i--~ -, -.. 
J 883. . . . . . . . . . . . . .. . 43, 1 lG !'3 5, 16G 
1884. . . . . . .. .. .. j 3!l,010 G,07!J 
188·~· . . · 1 r~!J,96I ~.;g3 
1886. . . G2, 03,, I ,.J::>3 
1887. . . . . . . . . . . . . (il,132 U,7% 

I 

188K .j3, 8(i2 4, 930 I 
188!!. . . I G3,22!l 5,250 
1890. ~9,22!-J __ Hi,8H 

TABLE ]0. 

h1 POllT:i Ot' P.\H .\lo'FIX~: \V.\X C t\Xlll.E:i. 

l•'isc:al Y e:tr. 

1880 . .. . . · .... .. . . . 
' 1881. . 

1882 . . 
1883 . . 
1884. . ... . .. . .... . 
188:; .. . 
1881i . .. . 
1887 ... . 
188K. 
188!) . . 
1890 . ........... . . 

'Pounds. 

rn,4-1:> I 
7,!94 
'5,818 
7,H!J 
8,755 
9,247 

12,24:.l 
21,3G4 
22,054 
8,038 
7,233 

PHOSPHATE. 

-I 
Vaine. I 

')2,2(i\) 
l,Uii3 
l,-12tl 
1,734 
2,22!) 
2,HD 
2,387 
3,Gll 

2, 2!! I 1,331 
1,JS(i 

l'at•afti111 • \\'ll.X 

C:<U1cll e,. 

The production of this mineral for 1890, as shown by dirnct returns to Prodnction 

this office, amounted to 31,753 tons, having a spot value of $361,0-15. 
These figures show an increase of 765 tons and $-!4,383 as compared 
with the figures of production for last year. 

The yield of the two d isLricts to the grnnd total is as follows:-

Quebec district ...... ...... . 
Ontario do ........................ . 

Xu. of tons. 

27,172 
4,5 1 

~o. of 
ProducPr,. 

11 
15 
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The following tables, Nos. 1 and 2, explain themselves, graphic table 
A giving the total exports for the whole Dominion for this and past 
years:-

PHO~PH.\TE. 

TABLE 1. 
ExPOHTs 01" PH08PHAn:. 

Ontario. I Quebec. 

Y ear. ----1- ----
Tons. Value. I Tons. Vrtlue. 

------· - - - --- i- ----
1878 . 
187!) .. ..... .. 

I 1880 .. ....... .. 

1

1881 .. ........ . 
1882 . .... . ... . 
1883 . . ... .. . 

I 1884 .. .. .. . 
I 1885 .. .. . .. .. 

1886 . ..... . .. 
I 1887. 

1888 . 
1889 . 

I 18!'.JO . 

824 "312,278 9, 919 $1!)5,831 
1,842 20,565 6,6l 4 101,470 
1,387 14,422 ll.67S 175,664 
2,471 36,117 9,497 l82,33!l 

568 6,338 16,585 302,0l!l 
50 500 19.G66 427,168 

763 8,890 20, 946 415,350 
434 I 5, 962 28,535 490,331 
644 5,816 19,796 337,Hll 
705 8, 277 22, 447 424, 940 

2,643 30,247 16,133 2(;8,362 
3,547 38,833 26,440 355,935 
1,86(; 21,329 26,591 478,040 

PH08PIHn:. 

TA~Lg 2. 

l+ni;;A'r Bn 1T.u~: l;\ll'OH.'l'S OF C ,\NADJAN APAT LTE CoMPA 1u_;u WITH To·rAL I:)1.POBTS 

m · P HOHPHA'L'Es IN 'l'HA'I' CouNTHY. 

I 

Y~ar. 

I Canadian Aprttite. I Tota~osphates . I 

I Long Tons £ stg. V ong 'l' ons t ~tg. ! 

P er eent of 
Vaiuc of Canadian 

Apatite to total 
Value. 

1---·- - - - - --- ·--- ----·-
! 1882 ...... ........ 1 8,187 39,851 l!l9,428 613,198 I o·5 per cent. I 
I 1883. . 16,531 66,714 246,!J45 813,82:) 8 •2 do 

1884 .. 15,71(; 52,370 219,225 G43,851 8 ·1 do 

1885 .. . 21,484 76,179 238,572 628,021 I 12 ·1 do 
I 
I 1886 . . 18,069 I 63,490 223,111 i 526,885 12•() do 

1887 .. l!l,l!l4 65,974 28~,4lf5 I 6H,088 10 •7 do 

1888. 12,423 42,291 257,886 344,91!) 7 7 do 

1889 . . 23,123 n ,031 I 304/l53 703,70-1 I 10 ·1 d o 

I 18!JO . . I 21,089 65,420 343,501 84!l,4Z>2 7 ·R do 
I 
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\LFREfJ R. C. Sl.:I \VYN, C. M. c;., LI.. ll. , F. R. S., DIRECTO R. 

Year I Quantity Value 

Tons $ 
r878 

I 
10,743 

208,109 
1879 8,446 

122,035 
1880 I 13,o6o 

•90,086 
1881 I 11,968 I 

218,456 
1·882 I 17,153 

338,:;57 
1883 19,716 

427 .66i-
1884 21,709 

i885 28,969 
424.240 

496,2<,3 
1886 20,440 

343,007 
1887 

I 
23,152 

433,217 
1888 18,776 

I 
29~~ . 609 

1889 29,987 
394,768 

180,0 I 28,457 
499.3(,9 

AN NUAL REPORT FOR t890: OJVISION Oft M INKR AL ~TATJ~1 ICS AND MINK-, 

E. 0. INGALl. , M P:. 1 11\ CHARGE. 

PLATE X. 
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The industry continues to be prosecuted as formerly in the two dis- Occ:u1-rpnc .. of 
. f 0 Q b d . h f E 0 t . I clepo"1tH. tr1cts o tta":Va county, ue ec, an rn t at o ~aster n nano. n 

these two districts the phosphate deposits are found in rocks of Laul'en­
tian age. 

In the Ottawa county district these consist lal'gely of gneisses, grau- Quebec. 

itic gneisses with pyroxenite belts and considerable areas of crystalline 
limestone. The pyroxenite rocks arc apparently intrnsive in the 
gneissic rocks and all the phosphate deposits of importance occur in 
them. The gneissic rocks form the greater proportion of the area in 
which the working mines of this district are included and often merge 
into rocks having a Rimilar minernlogical composition, but a granitic 
structure, the parallel arrangement of the minerals being entil'ely absent. 

The belts of pyrnxcnite run parallel with the general strike of the sur­
rounding rocks, but at their contact show evidences of their intrusive 
nature and throughout them at places thcl'e are developments of a rock 
consisting almost altogether of somewhat coarsely crystallized felspar 
which frequently shows a pecnlial' violet or blue colour on the cleavage 
faces. 

The phospliate bodies are distributed through these b~lts in the mo1;t 
irregular manner. Each one varying from the other in the details of 
its eharacteristics, showing in common, however, the feature of extrnme 
irl'egularity. In a few instances they show a general extension of the 
phosphate in a }Jiane which gives the openings made on them the appear­
ance of having followed a vein , but there arn no walls nor sha1·p planes 
of division which pel'sist for any distance between the phosphate and 
enclosing rock. Most of the excavations made show the bodies of' mineral 
to have been of extremely irregular shape; merging into the enclosing 
rock and holding a very varying proportion of intermixed rock. At 
places very large bodies of almost pure phosphate have been encountered. 
yielding many thousand tons. 

The intermixed material con isioi, al most without exception, of pyrox­
enite, although some pits show considerable developments of pink 
calcite and at places a good proportion of pyrite distributed through 
the phosphate. 

A survey of the gl'Oup of mines belonging to the .Phosphate of Lime 
Company and the Canadian Phosphate Company, all of which arc on one 
be! t, shows a long st.ring of pits and openings and strippings of vet'y vary­
ing dimensions, numbel'ing probably 200 and covering a length of nearly 
two miles, the width of the strip being about ten chains. 'rhis pyl'oxene 
belt has a general strike of N. 50° W. passing through the Ct'own Hill 
mine, at its southern end and on to the High Rock and Star Hill mines. 
Further north , about a mile, are the openings known as the Central Lake 
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mine which also seems to be on an extension of this belt; it must 
therefore take a more not·therly course, coming round to a strike of 
N. 25° W. Here, also, there are a numbet· of openings extending 
on the be! t for about three-q ual'ters of a mile. Some work ha!:! also been 
prosecuted on the same belt south of the Crown Hill mine on the Ross 
)fountain, so that with these five mines wo have a prnved length of the 
belt of some fom· miles and a half with a possible continuation a mile 
further north to the High Fall:;i mine of the General Phosphate Com­
pany, Limited. 

The above con::ititute the lal'gest cocnected g roup of mines of the dis­
trict tributary to the River du Lievre, on the west side of which they 
are situated, at a distance of about twenty miles above Buckingham 
village. 

The othel' chief mines of this distl'ict are as fol lows:-

The North Star mine ou the east 1:>ide of the river ueal' Tamo Lake 
and opposite the lower end of the High Rock belt, the output of which 
i!:! cal'ted a distance of about four miles to the river bank, to be 
shipped .. The worl:s at this place arc concentrated within a length of 
about twenty c·hains un a narrow belt of pyl'oxenite about 120 feet wide 
::>tl'iking N. 20° W. Here there are some fifteen or twenty openings of 
val'ious dimensions, one shaft having attained a depth of about 600 feet. 
The sul'rounding l'OCkt1 consist of distinctly banded gneisses with 
quartzite bands. 

Passittg down the bvel' towards Buckingham we come to the group 
of mine:; in the vicinity of Little Rapids. Of these the1e wel'e six 
wol'king dul'ing the yeat'. Five arn on the east bank of the river, viz., 
tbe London and Little Rapids mines, near the Little Rapids locks, and the 
Emel'ald, Squaw Hill and _, Rtna mines, two miles and a half further Jown. 
The fourth, known at> the Sprnce Lake mine, is about opposite the 
Jilmerald on the other tiide of the river, about four miles in from the 
same. 'rlrn strike of the pyroxene belts here was not so fully worked 
out as those further up the rivet·, but they range about N.E. and S.\V. or 
roughly at right angles wiLh the othel's. The London and Little Rapids 
mines seem to be on two parallel and adjacent belts, or what may on 
ful'thel' study ttlrn out to be one belt divided at this point by a" hol'se" 
of bal'l'en rock. The Emerald and Squaw Hill wol'kingt> al'e close 
togethe1·, comprised within a radius of about five chains whilst the _};Lna 
mine is about half a mile furthel' inland, and would Reem to be on the 
extension of the same belt. 

rrhe mode of occurrence of the phosphate at these places show" no 
featul'es very strikingly diffel'ent from thot>e aboYe enumerated, except 
at the Emerald l\1ine where for the amount of minel'al yielded during 
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the working of the mine it has been concentrated in a very ~mall com-· 
pass, the hill in which it oecurs being fairly honey-combed with exten­
sive excavatious. 

Ali these mmes bring their product to the River du Lievre where 
it is loaded on large scows and towed down the river to Buckingham 
village. Here it is transhipped into raill"oad cars and taken thence over 
the Canadian Pacific Railway Lo l\fontt-eal. 

The Templeton sub-distl'ict is adjacent to that of the R.iver du J1ievre, 
but being the other side of the watershed of that river all its product is 
taken out to the Canadian Pacific Railway at East Templeton station. 

Here there is a large area of pyroxenite, throughout which depo~its 
of apatite .;eem to be plentifully distributed. The most extensively 
worked mine is that known formerly as the l\foLaurin and Blackburn 
property, now owned and operated by the Templeton District Phosphate 
Mining Syndicate, Limited, who al'e also opening up deposits at seYernl 
other points in the vicinity. Here is the famous" Big Pit" out of which 
such large quantities of the mineral have been taken since the commence­
ment of operations several years ago. Around it, within a radius of a mile, 
a number of other properties have been worked at varioui; times during 
past years. 

Chief amongst thm;e in operatio11 during 1890 are the following, viz.:-
S. ]- lot 9, range XU. worked by Mr. Lewis McLaren, ofTempleton; the 
E.]- of lot 9. range X, worked by Mr. Falardeau; lot U in range JX, 
worked by Messrs. Coureolles & Belcoul't, of Ottawa, and lot 14, in mnge 
X, or the Pearson property, wol'ked undel' the dil'ection of l\fl'. Charles 
Lionais. The operations at most of these al'e of a preliminary natul'e, 
designed to open up and develop Lhe properties. 

In this locality the mode of occunence of the phosphate is very si mi­
la1· to that of the district first described, although at the last named, 
Pearson property, the mineral occurs in a number of well-defined veins 
cutting the containing pyroxene rock. On a visit to the property there 
were seen several veins running nol'Lh-east and south-we:>t, which seemed 
persiRtent and regular, and were crostied by others striking W. N. IV. 
The;;e veins, as fa1· as exposed, showed a filling of ealcite, in which 
the apatite occurred being in the form of cryRtals where vugs had been 
uncovered. 

I11 the Gatineau River districL, to the west of the last named, a numbe1· 
of propel'ties have been proved to carry phosphate deposits on which 
during fol'mer years a fair amount of WOl'k was done, but of late there is 
very littie to report from thel'e in the way of development. 

'l'be wdl'king mines in the Ontario district are situated mainly in that Ontario, 

part of the <·ounty of Froutenac south of the Canadian Paci fie line from 
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11'.lontrC'al Lo Toronto am! tributary to the Kingston and i'embroke Rail­
way, compl'iAing the townships of Oso, Hinchinbrvoke, Bedford, Lough­
boro' and Storrington. Some fow places were also worked iu the 
townships of North BurgeRs and South Sherbrooke, Lanark county 
and in North Crosby township, Leeds county. This district will 
b<) all comprised within the triangular area bounded on the south 
and east by the Rideau canal, on the north by the Canadian Pacific 
"Railway and on the weRt by the Kingston and Pembroke Railway. 

The geological conditions are in general similar to those already de:;­
cribed for the Ottawa. county district, similar J_,auren tian rocks being 
found to occur. The phosphate deposits, however, take more the shape 
of regular veins and mueh of it is extracted from the cry1>talline lime­
stones. 

Some activity iu Lhe matter of developing phosphate deposits is 
reported from near Carp village, in Carleton county, and from Sebasto­
pol township, in Renfrew county. 

Canadian apatite is generally of a green colour of varying shades, 
although more rarely red. Its texture varies much, even in tbe e<ame 
pocket or deposit from the crystal line 01· "rock phosphate" to the 
finely granular aggregates aptly called "sugar phosphate. " The for­
mer has the advantage tbat in proce::;::; of extractiou it can be obtained 
clean, forming the best grade of "Jump phosphate.'' The latter kind 
in blasting out gets broken up finely and i:s apt, on account of the in­
timate intermixturn of foreign material, to be clat' ed and hipped as 
"seconds." 

The mineral both of the Ontario and Quebec districts belongs to the 
variety fluor apatite. A Reries of eight analyses made by the chemical 
branch of the Survey in 1878* gave the followi ng proportions:­
lribasic phosphate of lime, 88·138 per cent. to 89.810 per cent. One 
exceptional specimen, however, ranging as low as 74·295 per cent­
fluorine from 3·aJ 1 per cent to ;)·863 per cent with a little chlorine, 
carbonate of 1 ime and other things. These specimens were selected so 
as to be as free as possible from mecha11ically intermixed impurities 
that they might represent the composition of the pure mineral itself. 

The mining methods adopted are quite simple, viz. : Opening up pits 
wherever phosphate is found ouicrop]Jing on t:>mface either of sufficient 
purity and extent to pay or where it is believed development may prove 
a sufficiently extensive body. If such does nut prove to be the case, 
the working is of course abandoned , otherwise the pit i~ extended in 
every direction , following the body of mineral until exhausted 01· until 

" See R epo1·t of Progn ·"'· (:po log ical Sm,·ey of Cnnada, 1871 7K 



INGALL.J :'>IINERAL STATISTTCS AND UCNIN<l. 159 s 

the policy of the management points to Lhe advisability\Of suspension :'>lining-
. method~. 

of work rn order to concentrate on some more profitable body. 

Th us a pho:;phate " mine" presents the appearance of a number of 
pits of all sizes aud shapes, mostly abandoned either permanently or tem­
porarily and fu 11 of water, dotted inegularly all over the area of the 
phosphate-bearing belt comprised within the property of the company, 
amongst which at a few points active operations will be seen to be pro­
grest:<ing. Owing to these facts mining operations must always be very 
irregular in their nature, nor can the economies clue to a far-seeing 
arrangement of the work on a defined plan be secured, because the 
centre of operations is ever changing, and it is impossible to predict 
from monlh to month where it will be. 

The larger operators use machine drill::; almost altogether, some few 
having large permanent air compressor plants supplying power over the 
whole properly, by means of a system of pipes supplementing this at 
outlying points with machine drills worked from small portable boilers. 
Hoisting is done almost altogether by means of derricks erected and 
moved about as roquired, small portable steam or horse power hoists 
being used. 

·The material to be handled is considerable in comparison with Lhe 
y ield of pure phosphate, for whilst work may be carried on for short 
periods in almost solid mineral the average of a good pit wi 11 run nearer 
five of rock hoisted to one of phosphate aud oftener near Len to one at 
the less profitable points. As the pits a re generally working downw:11·ds 
the waste rock bas all to be hoisted, forming the extensive "dumps" 
which are so noticeable a feature dotted all over a worked area. 

The phosphate is cobbed and hand picked to free it from intermixed 
foreign matter and graded into "fi rsts " and "seconds." The "firsts" 
consist of the clean phosphate that can be picked out by hand, the 
"seconds " of the more finely divided material in which a certain amount 
of intermixed rock, etc., must be left, which it would not pay to pick 
out. The "firats" will rango from 75 to 85 per cent, and the "seconds" 
from 60 to 75 per cent of tribasic phosphate of lime. The cobbing is 
either done at the pit's mouth or in temporary sheds aL convenient 
places in the vieinity, or, as with some of the larger mines, whern the 
works arc more concentrated and systematised, they have one or two 
central cobbing sheds, ~tove heated for winter work, to which the 
mate rial is brought by tramways. Tbe interior of one of these will show 
a large square table on to which the mineral is dumped from the car 
coming in above and a round , which may be seen about 40 or 50 small 
boys busily hammering and sorting. Screening is used to a certain 
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extent in separating the more easily pulverized phosphate of the 
"seconds" from the associated rocky portion, which on accou::it of their 
greatel' hal'dness or toughness form the larger par~icles. 

Owing to the often intimate admixture of phosphate through the rock 
the wa,,te from the cobbing sheds and the dumps at the piti; still i;hows a 
considerable amount of the mineral, which, however·, it would not pay to 
extract. 

In the River uu Lievre district the large r mines have tramways of 
considerable length for bringing their product to the shipping point on 
the rivet· bank, whel'e they have complete wharfage arrangements for 
either the uirect placing of the mineral in the scowis 01' for its temporary 
storage. The subsequent methodl3 of ishipment have been already des­
cribed. 

The operators of the Templeton sub-district suffer from having to 
haul their product some eleven miles out to the railway, waggons being 
the only available means. This adds from $2 to $3 per ton to the co~t 
of laying down at the shipping point. 

In the Ontario district the matel'ial will be brought out to the Canadian 
Pacific and Kingston and Pembroke rail ways, or the Rideau canal by 
waggon and sh ipped, most of it going to Montreal to join that from the 
other districtR. 

Nearly all the phosphate shipped from Canada finds a mal'ket in conti­
nental ITiurope and Great Britain , where it is used by the manufacturers 
of snperphosphate. Som little, however, is similal'ly used in Canada, 
at the wol'ks of Messrs. Brodie, at Smith's Falls, and Messn:. Nichols & 
Co., at Capelton, P.Q. The latter firm continues to manufacture chemical 
manures of various grades, using Canadian phosphate and acid from their 
own sulphnl'ic acid works at that place. The home consumption would 
not, however, amount to more than 600 or 700 tons. 

A small quantity which is expol'ted to the United States consis~s 

mostly of the lower grade mineral which is ground at the mills at Buck­
ingham station. 

With regard to the general course of the industry outside of the 
change of ownel'iship of some of the older mioes, the main feature haH 
been the foi·mation of a large company in London , England, known ais 
the General Phosphate Corpol'ation, Limited, with the purpose of mak­
ing extensive pul'chases of phosphate lands. Although uisappointed in 
l'aising the whole of the capital asked for, several properties vvel'e 
acquired and operations commenced late in the fall at the Ross Noun­
tain and High Falls mines in the Rivel' du Lievre district, where , also, 
two other new companies operated during the year, viz., the Dominion 
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:Jiining Company, at the I.Jondon mine, anu the Anglo-Continental Guano 
Company, at the Squaw llill and JEtna mine:;. 

Outside the operations in the old distriet;; there i:; little to report 
regarding ditscovery and development of phosphatie materials elsewhere, 
except to allL1de to an interesting occurrence mentioned in the Summary 
Report of the Director of the Geological Survey for 1890, which speaks as 
follows:-" A ~pecimen ofpho:;phatic shale collected by him (Mr. Tyrrell) 
irom the Niobrara fo1·mation on "Wilson River, on the Lake Dauphin Plain, 
in l\Ianitoba, wa;i given for analysil:l to .Thfr. Hoffmnnn, who reports that 
it contains 17·27 per cent of phosphoric acid, equivalent to 37·7 per cent 
of tribasic phosphate of lime. A ve ry small outcropping of tbis shale 
which is largely composed of fragments of fish remains was seen in the 
bank of the river, but if the bed proves to be an extensive one it will 
furnii:;h a very valuable source of supply of phosphate of lime for the 
benefit of l\Ianitoba and the country further west, being very Aimilar in 
character to the coprolite beds of ]~ogland and France. " 

PYRlT_B]S. 

The Canadian sulphur ore produced and used during the year amounted Pl'ocluction. 

to 49,227 tons , which, taken aL Lhe runeot price of such ore for the year, 
i. e., $2.50 per ton, would have a value of $12,067.50. 

As in former years this production resulted from mining operationt:> 
at the group of copper mines near She rbrooke, P.Q. , which have been 
fully describc:l in the article on copper in this report . 

.A. small proportion is nse<l locally in the manufacture of acid at toe 
works of Mei;srs. Nichols & Co., at Capelton, the rest all being ;,hipped 
to the United States, whe1·c it is used for a similar purpose. 

The amount of pyrites i.mporlecl into that country during 1890, as 
given by the Engineering and Mining Journal of New York, was 115,000 
tons, with an average of 43 per cent of sulphur. 

The ore carries su lphur to the extent of 35 to 40 per cent, wbich is 
burnt off in the process of use, leaving only from 2 to 3 per cent in the 
l'esidue. 

In calculating from the returns received, only that portion of the ore 
shipped from these mines which was artually used in sulphnric acid 
manufacture, was included in the above total. 

The ores of nickel and coppe1· mined at Sudbur·y represent of course 
a very considerable amount of su lphur, but none of it becomes available 
for any useful purpose, being all dissipated into the surrounding atmos­
phere in the process of heap-roa;;ting adopted, it having been decided 
after consideration of the subject by some of the companies that their 
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ends would be better served than by erecting the Yery extensive and 
costly plant, which would be nccessar·y to handle such large quantities of 
ore and utilize their sulphut· contents, the profitable result of' such a pro­
ceeding being also open to considerable doubt. 

The following table (No. 1) gives the imports of brimstone and crude 
sulphur, and illustrates the Canadian market for the same, which i t is 
hoped may eventually be supplied, at all events partially, by pyrites of 
home production :-

PrurrEs. 

'J'ABLE l. 

i)IPOH'l's: BRDlsTOKE OH Cm:m: ~ULPHVH. 

I Fisca l Y e<ir. I Po1111cls. I Val11<' . 

l--··---1--1--
1880... . . . . . . . . I l ,77:),48H ii27,401 I 

.

1

1881. . 2, 118, 720 I 33, !l51i 
1882. 2,375,821 40,32!1 
1. 883. . .

1 

2,336,08,, 36,737 I 

1
1884. . 2, l!l5,73fi 37,463 
l. &~.j. . 2,248,981; 35,043 
1886. I 2,9~2,043 -13,(;.)1 I 
1887 . 3,103,644 38,750 

I 18sK. 2,04s,81~ I . ~il,318 I 
188!). · 1 2,427,510 3-l ,OOIJ I 

1 1890. . ----~40,799 .~271i . 

SALT. 

Returns of the production of salt are, as in previomi years, made from 
Ontario and New Brunswick, and l:!how a marked increase over the 
figures given for the year 1889. Outside of these two provinces no salt 
is made except in Manitoba and the North-West Territories where it is 
produced in small quantities by the Indians. 

In Ontario the salt is obtained from beds at or near the base of the 
Onondaga formation, whern it occnrs inter-stratified with marls, dolo­
mites and shales. 

The following record of a boring made by :M:1·. H. Attrill, at Goderich, 
in 1876* may be taken as an index to the general character of the wells, 
which arc sunk to various depths, ranging from 1,000 to 1,500 feet:-

b'eet. Inches. 

Surface deposits......... . ....... . ... ..... . . ... .. . 78 9 
Dolomite with thin limestone layers ........ . 278 3 
Limestone, with corals, chert and beds of 

dolomite .. ... .. .. ... .............. .. ... . ........ . 276 0 
Dolomite with seams of gypsum ............ . 243 0 

*Set> ]{eport of ProgrC>ss, l: 1>ologic<il Rnrvpy of C<inacla, 1876 77, pp. 22() 227. 
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V ariegatcd marls with beds of dolomite .. . 
Rock salt, first bt>d ......................... .. 
Dolomite with marls towards the base .... .. 
Rock salt, second bed ......................... .. 
Dolomite ......................................... . 
Rock salt, third bed ............................ .. 
Marls wiLh dolomite and anhydrite ........ .. 
Rock salt, fourth bed. ... .. .. . .. . . . . .. . . .. .... .. 
Dolomite and anhydrite ....................... .. 
Rock salt, fifth bed .............................. . 
Marls, soft, with anhydrite .................... . 
Rock salt, sixth bed .............................. . 
Madi:;, soft, with dolomite and anhydrite .. . 

l<eet. Inches. 
121 (! 

BO 11 
32 1 
25 4 

6 10 
34 10 
80 7 
15 5 
7 0 

13 6 
135 6 

6 0 
132 0 

Total depth ................................... 1,517 0 

163 s 

It will be seen on reference to the above section that there is in a 
distance of 520 feet a total t hickness of 126 feet of l'OCk salt. 

The salt is obtained in the form of brine, in most cases of full satura­
tion, the natural waters of the well acting as a solvent upon the salt 
beds. 

The brine so formed is pumped into settling tanks, from whence there 
is a constant stream feeding the evaporating pans. By reason of the 
g radual dissolving away of the salt at the base of the well large cavities 
are formed into which the rocks constituting the roof of the cavity are 
continually falling, where owing to their marly and clayey composition 
they are in a measure taken into mechanical suspension and pumped 
into the evaporating pans causing a slight falling off in the purity of 
the salt. 

Regarding the quality of salt obtainable in Ontario, the following ~nalysisof 
analysis conducted by Dr. T. Sterry Runt, may not prove uninteresting. GoclPrich salt. 

The salt chosen for examination was from the second bed in Mr. 

Attrill's well and gave the following results:-

Sodium ch loride .. . .................................... . 99·687 
Calcium do ..... ............ ....................... 0·032 
Magnesium do ... . .. ......... .. .. . .... ........ . .... 0·095' 
Sulphate of lime........................ . ........ ..... 0·090 
Insoluble in water........ ....... ......... . ..... .... 0·017 
],foisture.. ....... .... .. . .. .... .. ...... .. ... ..... .. .. .. 0·079 

100·000 

11 
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Dl'. Ilunt in the repor1 of the Geological Survey, 1876-77, compares 
this analysis with one made of the famous Cheshire rock salt in 1872, 
the salt chosen for comparison being "crushed Marston rock salt " 
manufactured by Messr<:1. Flet0her & Rigby. 

The analysis shows a proportion of foi·eign matter equivalent to 2·67 
per cent, as follows :-

Sodium chloride ............ ............ .. .. ...... ! .. 96 · 70 
Calciun1 do .. .. .... .. . .. .. . .. . .. .. . .... . . .. .... . .. 0 · 68 
Magnesium do ............. .... ...................... Trace 
Potassium do .................................. . .. . 
Sulphate of lime.................................. .. .... 0·25 
Insoluble matter . ...................................... l ·74 
Moisture ............ . . . . . .. . . . .. .. .. .. .. .. .. . . .. .. .. . . 0 · 63 

100·00 

Again in the same report Dr. Hunt gives the following list 
containing impurities, with the amount 0f fot"eign matte!' found 
respectively:-

Cheshire salt (analysis above). .. . .. .. .. 2 · 67 per cent. 
Cordova, Spain, salt....................... 1 45 do 
Turk's Island salt.......... . .... .. .. .. .. .. 2 · 34 do 
Saginaw salt ............................... .. 
Syraeuse solar salt ....................... .. 

do boiled salt ...... ............. . .. 
Goderich coarse salt (analysis made 

in 1871) ............................... .. 
Goderich medium salt. ................. .. 

do fine salt ......................... . 

2·00 
1·15 
1·50 

1·09 
1·28 
1·62 

do 
do 
do 

do 
do 
do 

of salts 
in each 

It will be seen, therefore, that the flalt produced in Ontario is of superior 
quality, mnging in amount of contained foreign matter from 1 ·09 per 
cent to 1·62 per cent, oi· an average of about 1·36 per cent. 

No boring opE>rations in search of salt wel'e made during the past 
year, the only new feature in the trade being ihe erection of a block at 
Parkhill by Messrs. Hutchins & Co. 

It is intended to make use of a well sunk some years ago by the Park­
hill Salt Company, which, owing to the low price of salt prevailing at the 
time, was never pnL into service. 
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The operators during 1890 were:-
Coul'tright ..................... Courtright Salt Company. 
Parkhill .......... . ............. Hutchins & Company. 
Port Franks ................... Jos. Williams. 
Exeter .......................... J£xeter Salt Works Company. 
Heni:;all ......................... Geo. McEwen. 
Clinton .......................... Henry Ransford. 
Goderich ........................ N. A. Chemical Company. 

do ... . .................... Ogilvies & Hutchison. 
do ........................ Peter McEwen. 
do ....................... Jos. Kidd, jl'. 

Warwick ........................ Elarton Salt Works Company. 
Wingham ..................... Gl'ey, Young & Sparling Co. 
Blyth........... .... ..... .. ..... do do 
Kincardine ................... L. Rightmeyer. 

do .................. Ontario People's Salt Company. 
Brussels ......................... T. T. Coleman. 

During 1890 the industl'y was on a better footing than for the past 
few yeal's, owing to the formation of a trust or combi!le of the various 
manufacturers under the title of the "Canada Salt Association." A 
similar association was in existence from 1882 to 1885, when owing 
to dissension among the members, it was dissolved in the end of March, 
1885. In the interl'egnum between that date and 1890 the industry fell 
off gl'eatly, many of the works being clo eel, if not for the whole period, 
at least for a very considerable portion of each year. 

The industry, notwithstanding the efforts of the producers, suffers 
greatly from its competition with English salt, which is admitted duty 
free. 

In the report of this Division for 1886, this point is alluded to 
as follows : " Another thing which militates against the Canadian 
salt industr is the competition of English salt coming in duty free, 
and with discriminatory freight rates in its favour. Even were 
this removed, thel'e would remain the natural disadvantage of the 
distance of the chief market for salt in the Dominion, i.e., the sea 
fisheries, from the centre of production, the cost of canying the salt 
over such long distances doubling, or more than doubling, its price at 
the point of consumption. The discrimination mentioned in favour of 
the competing English salt arities from the fact that both the railways 
and steamship lines can afford to cal'ry matel'ial moving west at a very 
much lower rate than that moving east. In fact, a large quantity of 
English salt comes out to Montreal as ballast, paying either none or a 
mere nominal freight charge." 

11]-

Producer~ 
Ontario. 
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In New Brunswick the salt production is as in previous years the 
result of the operations of the Messrs. Heinrichs, at Plumweseep, near 
Sussex, King's county, whern a brine is obtained from natural springs 
that affords a very superior quality of dairy salt; the output being only 
sold locally and as such. 

The quantity of salt produced during the year 1890 was 43,754 tons, 
having a net value of $198,897, an increase over last year of 10,92'2 tons 
and $69,350. 

The production for the past five years is given below: 
1886 ............ 62,359 tons, valued at ............ $227,195 
1887 ..... . ... . .. 60,173 do do ........... 166,394 
1888 ............ 5D,070 do do . . . .... .... 185,460 
1889 ........... 32,832 do do ............ 128,547 
1890 ........... .43,754 do do . . .. .. .. .... 198,897 

In the following tables will be found the exports and imports for the 
past eleven years : 

SAL'.!'. 

TABLE l. 
EXPORTS. 

~-----~ 

I Bushels. Year. 

1

1880 ........... . 
1881. ....... . 
1882 ....... .. . 

1884 . ...... .. 
1

188::1 . . . ..... . .. . 

1885 ...... ... . I 

407,641 
343,208 
181, 758 
l!J9,'i33 
1G7,02!l 
246,794 
224,943 
154,04:3 

18SG ........... . 
1887 . . .... . .... . 
1888 ...... ... . . 
1889 .. .. . 

1 1890. 

15,251 
8,557 
6,605 

SALT. 
TABLE 2. 

Value. 

840,211 
44,627 
18,350 
Hl,4!)2 1' 
15,291 
18,756 
16,886 . 
11,526 
3,!J87 
2,390 
1,667 

b1POR'l'S: SArn' PAYING Du~·Y. 

FiRcitl Year. 

1880 ........ . 
1881.. ..... .. 
1882...... . . , 

1

1883 ...... . .. . 
1884 ......... . 
1885 .. . ..... . 
1886 ..... . ... . 
1887 ......... . 
1888 ........ .. 

I 
188f! ..... . .. . 
1890 ......... . 

Pounds. 

726,640 
2,588,465 
3,679,415 

12,136,968 
12,770,950 
10,3fl7,7Gl 
12,260,021 
10,413,258 
10,509,799 
11,190,088 
15,135, 109 

Value. I 

8 3,Dl6 
6,3.55 

12,318 
36,223 
38,!)4!) 
31,726 
39,181 I 
35,G70 
32,136 
38,!J68 I 
57,5.J.9 t 
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SAT,T. 

TABf,E 3. 

hrrowrs: SArn' NOT PAll~G DUTY. 

I Fiscal Year. I Pounds. I Value. I 

----- --1------1 
1880.. .. .. . . . .. .. .. . . . . . , 212, 714,747 8400,167 
188t.. . . . . . . . 2s1,640,610 488,278 I 
1882.. .. .. .. . .. . _ .. .. .. . 166,183,962 I 311,489 
1883.. .. .. .. . . .. . .. .. . . .. 246,747,Wl 386,144 I 

1

1884.. . .. . . . ... , . . . . . . . . .. . .. . , 225,390,121 I 321,243 
1885.. .. . .. .. . . .... ...... - .. 171,571,209 255,719 
1886 ..... ' .. .. . .. . .. .. . .. . 180,205,9!!) 255,359 i 

1

1887... . .. . . .. .. ....... .... 

1 

203,042,332 285,455 I 
~- -· ··· · ····· ...... ..... ... ~~~ ~m 
1889.. .. .. . .. .. . . .. . . .. .. .. .... 

1 

180,847,800 I 203,009 1 I 18no.. . . . . . . .. . .. .. . . . . . . . . . .. . 158,490,075 252,291 . 

In the graphic table" A" opposite is given the total quantity of salt 
imported for the past eleven years, the quantity being given in tons. 

SILVER. 
The total production of this metal for 1890 was 400,687 ounces, valued Production. 

at $420,722, as compared with 383,318 ounces, valued at $343,848 for 
1889. This represents an increase of 17,369 ounces and $76,814. 

The following table gives the relative eonti'ibntions of the different 
provinces to the total for the past four years, as given in previous 
reports, all showing an increal:!e :-

SrLn;n. 

TABI,E 1. 

PROlJUCT!ON Ol•' SIL\'ER. 

YK\R. ~~·r.rnro._I _2uEnEc. _·_1 _ C~~~;11~~~- , __ ToTAL. -, _ 

1 _ ______ Ozs. I Value. ~1 -Valu~ Ozs. I Value. ~z~ll Val::_ 

s s ,· s 
I 1887 ... . . .... . . 190,495 190,495 14G,8U8 146,898 11,937 11,937 349,330 349,330 

1888 208,064 208,064 149,388 149,388 37,925 37,925 395,377 395,377 

1889 181,609 162,309 148,517 133,666 53,192 47,873 383,318 343,848 

1890 158,715 166,6.52 171,.545 1180,122 70,427 73,948 1100,687 420,722 

The record of the progress and development in the various provinces 
<lut·ing the yea1· is given below. 

There is nothing much to note with regard to this province. The Quebec. 

i·eturn given represents, as fol'merly, the silver contents of the pyritous 
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ores shipped from the minee in the vicinity of Capelton in the Eastern 
Townships d.istl'ict of Quebec. A gratifying addition was also made in 
the shipments of argentiferous galena from the Tcmiscaminguo Mine up 
the Ottawa River. Further particulars regat"ding these two difltriots 
will be found in the articles on Copper and Lead. 

The silver from this province is, as formerly, the product of the mines 
in the vicinity of Thunder Bay, Lake Superior. As this district has 
been fully described in Part H, Vol. 1887-1888, and also alluded to in 
Parts S., Vols. 1886, 1887 and 1888, there will be no need to give the 
details of the mode of occunence of the veins here. 

The mines working at present are in two groups situated at distanced 
of 20 and 32 miles from Pol't Arthul', on a line extending W. S. W. from 
that place. 'rhe chief producing mines of these two groups, known 
respectively as the Rabbit Mountain and Silvet· Mountain districts, are 
the Bea,·er", Badger and Porcupine mines in the formet", and the Shuniah­
Weachu and West End mines at Silvel' Mountain. Prospecting and 
development work has been prosecuted on a number of properties 
tht'oughout the district as follows :-In the region north and west of 
Whitefish Lake preliminary wol'k has been done on a number of properties 
as far west as Arrow Lake. In the Silver Mountain district work was 
prosecuted on the Crown Point, Silver Centre (R. 64) and Augusta 
properties, the latter being immediately west of the West End mine. 
In the Rabbit Mountain district some half dozen properties wel'e work­
ing outsitle of the t.hree producing mines, whilst flll'ther east in the 
township of Paipoonge, Neebing and Mcintyre and east of Port Arthur 
along the line of the Canadian Pacific Railway, small forces of men 
have been at work on several properties. 

A certain amount of work has also been prosecuted in te~ting veins 
at the headwaters of the Pine Rivel', south of Silvel' Mountain, and at 
Cloud Lake towards the centre of the area of these silver-bearing rooks. 
These experiments al'e 8pecially interesting, as they are in a part of the 
district which has been comparatively unexplored, owing to its in­
accessibility, but where, for geological reasuns, any veins found might be 
expected to have as good a chance of proving rich afl in the other parts 
of the district. In fact, the greater thickness of the favourable black 
slates, which there is reason to believe will be found to ch&.racterise this 
vicinity would assure the favourable character of one set of the con­
ditions necessary for the existence of payable ore in any fissures that 
may be discovered there. 

'l'be developments on the chief mines begin to aAsume considerable 
proportions. The No. 3 shaft at the Shuniah-Weachu mine, Silver 
Mountain, is said to be down 800 feet, wblst the greatest depth attained, 
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so fa1", at the other end of the same Yein, is said to be 225 foet m one of 
the shafts of the West End mine. Of the Rabbit Mountain group the 
most extensive developments are to be found at the Beave1· mine which 
has attained a depth of 600 feet. The1:1e depths are, ofcourse, measurnd 
from the tops of the shafts which are at various levels. 

It will be noted that the amount of silver produced and shipped from British 

this province still continues to show an increase which amounti; to Columbia. 

17,235 ozs., and $26,075 as compared wilh last year. These figures do not 
seem to be very exact, a8 the Repo1·t of the Minister of Mines for Beitish 
Columbia, from which they were taken, states that they represent 110 
tons of ore, valued at $409 per too for both silver and copper, but that 
the relative value of each metal has not been made known. Thus this 
item may represent the value of a certain amount of copper. 

The total amount of the silver produced as yet is not, of course, large, 
but from the promising nature of the districts, as reported by Dr. Selwyn, 
Dr. G. M. Dawson and other reliable authorities, there can be no doubt 
but that with the advent of better means of communication they will 
speedily become large contributors to the t!ilve1· production of the 
country. · 

The districts of East and West Kootenay and Yale, constituting that 
part of the province bounded on the west and north by the Canadian 
Pacific Railway, on the east by the interprovincial and on the south by 
the international boundary, include the chief discoveries of silver, copper 
and lead bearing veins at present made. 

The chief centres of activity at present lie in the Toad Mountain, Hot 
Springs or Ainsworth and Hendryx camps and the Illecillewaet sub­
division of the West Kootenay district and the Cherry Creek and Rock 
Creek camps of the Yale district. 

As mentioned in the articles on gold and copper, these veins so often 
show an intimate asi;ociation of the ores of all these metals that it is 
impossible to definitely classify them under either one head or the other, 
sv that for convenience the information about them is given here. 

The silver produced in the province as above given was all the result 
of operations on the Toad Mountain and Hot Springs groups of veins. 

The reports of the progress of mining in the various districts are 
reproduced below from the report ot the Ministel' of Mines of the 
province for 1890. 

The silver veins of East and West Kootenay are mentioned as follows:­

" Illecitlewaet Subdivision.- Under the able superintendence of Mr. 
Jas. Brady, C.E., the tunnel in the Lanark is now over 500 feet long, 300 
feet of which was completed thill season. The lode in this claim is from 
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2t to 5 feet wide and of a high grade character. Sixteen car loads, 
shipped some three or four years ago, returned in silver alone 89 oz. to 
the ton. The company bas expended a large amount of money in 
developing its property and is deserving of the utmost success. 

"The Maple Leaf has two shafts sunk, one at the upper end of the 
claim 35 feet deep, the othei· at the lower extremity, 45 feet. The vein 
is 4t feet wide. Returns from a previous shipment yielded 90 oz. in 
silver, -N-l'r; oz. gold, and 28 per cent lead. The Crystal adjoins the Maple 
Leaf on the west. In performing the assessment work on this claim last 
summer a solid body of good ore was struck, the width of which was not 
ascertained. A shipment of ore will be made to the sampling works to 
test its value. 

"The Oak Leaf is owned by Messrs. Jowett and Haig, and with more 
work will probably become a valuable property. The vein is 2 feet wide. 
composed of galena in a i:;late formation. Assays range from 45 to 200 
oz. of silver to the ton, and from 50 to 60 per cent lead. 

"The Cariboo Company have extended theii· tunnel 100 feet farther 
this summer. The vein is galena, lying between walls of porphyry, and 
variei:; from 6 to 12 feet in wiJth. The assay value is $30 per ton. Tb is 
claim shOV'lS a large body of ore, which can be made very profitable 
on being provided with cheap transportation to the railway. 

"The Gladstone is owned by Messrs. McArthur and Kennedy, of Ille­
cillewact. A shaft has been sunk 20 feet, and a tunnel run on the vein 
30 feet; width of lode from 18 to 30 inches. The ore is of a high grade 
character. About 20 tons is on the dump ready for transportation by 
mule train. 

"On Gold Hill are located the Cora, Spanish Fly, Crown Point, Vulture 
and some others. They arn situated in a depression, about 12,000 feet 
long, which extends acrotiS the mountain. The vein matter is lead 
carbonates from 6 to 12 feet wide, possessing an assay value of 20 oz. 
in silver to the ton. A trail was constructed by the Government last 
summer, which starts from a point on the Cari boo Creek trail, about two 
miles east of Illccillewaet, and terminates at the above group of mines, 
a distance of about 5t miles. This improvement will prove a great 
assistance to mining operations in that direction. 

"The Goat Cave is located south of the rail way track, back of the town 
of Illecillewaet, on the steep slope of a mountain. A specimen of the 
ore yielded an assay amounting to 120!- oz. in silver and 63 per cent lead. 
A tunnel is in about 20 feet on the lode, which is composed of quartz and 
galena. One half of the claim was sold last fall by the proprietors, 
Messrs. Scott and Chisholm, to Mr. Sando, of London, England. I did 
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not learn the amount, but ono of the conditions is that the sum of $4,000 British 
. Columbia. 

be expended by the purchaser rn development. 

"At Albert Canon, the Wild Fox, owned by Abrahamson Bros., of 
Revelstoke, has a tunnel 47 feet long ; vein matter is galena, 3 feet 
wide; assay value 22 oz. silve1· to the ton, and 47 per cent lead. Thel'e 
~re two other locations of the eame character upon which insufficient 
wol'k has been accomplished to determine their value. 

"It is a matter of surprise to every one that the Illecillewaet sub­
<livision has not nttracted more attention from capitalists and mining 
men in general. l\Iany of the veins are rich and well defined, exhibiting 
large Lodies of ore, and possessing the great advantage of being situated 
within easy reach of a railway, and, in oome instances, quite close to this 
means of transportation. lt is, therefore, not owing to the absence of 
any of these features that development has not been more actively pro­
secuted, but to the fact that here and elsewhere the majoi·ity of mine 
owners cannot afforu the heavy expenditurn required for that purpose, 
and they demand too high a price fol' their property to secure the invet:1t­
ment of capital. Some of the ri chest mining sections in the adjoining 
States have experienced similar periods of dopI"ession, ascribed to the 
same cans<\ until the capitalist was offered sufficient inducements to 
come to their rescue. It is evident that a more liberal course will have 
to be puI"sued to attain the benefit of the great wealth lying dormant by 
this means in the principal mining distl'icts of the province. 

"Fish Creek.-'rhe Dunvegan mine, which looked so p!'omising last 
year, has remained idle since spring. The Kootenay Smelting and Trad­
ing Syndicate had it bonded fo1· the sum of $60,000 for three months. 
After the expiration of that time a further extension was demanded but 
refused, and work was discontinued. 

"The Mogul is an extension of the Dtrnvegan. Ii has a drift in the 
ledge 23 feet, exposing a faii· body of high grade ore of the same character 
as that founu in the last-mentioned claim. 

"East Arm, Upper Arrow Lake.-With the exception of assessment 
work little has bren accomplished on the locations, about a dozen in 
number. The Kootenay Smelting Company have done some drifting on 
one of their claims without sati<Sfaetory rem! tf'. The ore is rich, but the 
vein is broken and difficult to trace. 

"Lardeau River Country.-On tho 29th of September J. W. Haskins 
recorded at the Revelstoke office five mineral claims discovered by him 
in the Lardeau country. They are situateu about six miles east of Trout 
Lake, and, judging by the assays, indicate the existence of a rich mineral 
belt in that direction. Specimens from the different claims were assayed 
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by Mr. Rosser, the assayer for the Smelting Works, and gave the follow­
ing returns :-Alice, lst assay, 10 oz. gold, 50 oz. silver, 72 per cent lead, 
to the ton; 2nd assay, from different portions of the vein, 20 oz. silver, 
trace of gold, 40 per cont lead. Homestake, 0·86 oz. gold, 102 oz. silver, 
to the ton, 16 per cent lead ; 2nd assay, from another portion of the 
lode, 75 oz. silver to the ton. Copper King, 11 oz. i:;ilver; no assay 
made to ascertain percentage of copper. Clam, 31 oz. silver to the ton; 
traces of gold. 

"The discoverer, during an absence of several months, explored Fish 
Creek and the mountain ranges bordering on that stream, without find­
ing anything worthy of attention. East of the lake mentioned, however, 
he detected the pl'esence of mineral indications, which he followed, and 
led to the discovery of these ore deposits. The veins average from 2t 
to 3 feet wide, and arc about 18 miles from the head of navigation on 
the East Arm." 

" Toad Mountain Subdivision.-On the west side of Cottonwood Creek, 
about three miles south of Nelson, is an important group of locations 
which will prove profitable to their owners when in a position to make 
shipments. The vein is between four and five feet wide, possessing an 
average assay value of $30 to the ton. 'l'he ore is capable of being 
concentrated. A shaft is sunk on the Lizzie Co. 38 feet deep, and one 
on the Umatilla and Uncle Sam, 40 feet. A drift has also been run on 
the two latter claims. These mines are well situated for transportation 
facilities. 

"On the Sandy Creek slope of the mountain are some important loca­
tions, among which are 1 he Tough nut and Evening. On the former a 
shaft has been sunk Su feet, and a tunnel run 127 feet. The vein is from 
four to eight feet wide, and contains ore of a high grade character. 
This mine will be an ore producer next summer. A tunnel has been run 
in the Evening, which is an extension of the Toughnut, a distance of 137 
feet, in addition to an incline 65 feet. 

"On the Give Out slope are a number of mines, the principal ones 
being the following :-The Jim Crow, with a shaft 25 feet deep; the 
Dandy, a shaft 40 feet deep, which will be sunk to a depth of 100 feet 
this winter. The lode in this claim is changing from galena to grey 
copper, which returns high assays. The Grizzly Bearis opened up by a 
shaft 68 feet deep. The Iroquois, a tunnel 90 foet long. The Give Out, 
a shaft 30 feet. The Newmarket, a shaft 40 feet deep. 

"All the foregoing mines show excellent bodies of ore vf a high or 
medium grade character, which will be industriously worked with the 
advent of cheap transportation . 
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"The celebrated Hall mines, comprising the SilYer King, Kootenay Briti"h. 

B d A . FI . d b ·t f T d M Oolnmbrn. onanza, an merican • ag, are situate on t e sum m1 o oa oun-
tain. They would have employed a large number of men last summer 
bad it not been for the litigation in which they were involved. The 
tunnel in the Silver King is 330 feet long, in which al'e employed four-
teen men. A large quantity of ore iti on the Jump awaiting the com-
pletio11 of the waggon road for shipment. One hundred and ten 
tons of ore were forwarded last fall from this mine to Helena, Montana. 
IL was taken from a cross-cut at the bottom of the incline, and sampled 
from $404 to $414 to the ton in silver and copper. 

"On the north side of the Kootenay River, the Alaska, a late discovel'y, 
is located on a ledge over 30 feet wide, existing in a granite formation. 
The vein matle1· consists of dolomite, carrying galena and copper pyrites. 
The returns from the as;;ays have not yet been learned. 

"Assessment work merely has been done on the Copper Queen and 
other claims situated on the same side of the ri,·er. 

"Hot Springs Subdivision.-Development in this subdivision bas been 
prosecuted with diligence in the principal mines. The Skyline forwal'ded 
last fall 95 tons of ore to the smelter at Anaconda, which sampled 280 
ounf\es of silver to the ton. An engine has been erected fol' pumping and 
hoisting purposes, and a shaft-house 70 by 31 feet. A contract for 
sinking 200 feet has been awarded, besides 200 feet of cross-cutting and 
drifting. A pack trail bas been graded from the waggon road to the 
mine, a distance of 10 miles. The Union has an engine erected on the 
gl'ound, and will sink to a depth of 200 feet. The Krao bas also pump­
ing and hoisting works about ready for operntion. 'l'he Number One 
Company have struck the vein within fifteen feet of the bottom of their 
old incline. The ore is high grade and averages neady four feet of 
solid ore. This claim was formerly con.iidered a failure, but additional 
work has proved it to be one of the best locations in thu camp. The 
lode will now be tapped and prepared for stoping. 

"The Little Donald has changed hands, Ml'. Stevens, of Spokane Falls, 
being the purchaser. This year a deep tunnel will be started provided 
with the best impl'oved machinery for the purpose. 

"The Crescent, Eden, 'fen<lel'foot, Vancouve1" Old Time1· and Noosba 
Companies have all within a few weeks struck bodies of rich ore, carry­
ing native silver, and are sacking it for shipment. The Old Timer and 
Tenderfoot cover the intervening gl'onnd between the United and Krao, 
and demonstrate the permanent character of the ore body thaL extends 
through this mineral belt. 
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"The Maestro, Spokane, and Libby Companies are to drive their tun­
nels this winter. These cla ims are certain to develop into first-class 
properties. The contract for work on the Gallagher will be given thiB 
winter. The following work has been accomplished on the under­
mentioned mines:-

Feet. 
Skyline, incline and drifts..... .... .. .. .. . .... .... ... .. .. .. 490 
United, sl1aft.. ... ..... .... ...... ........ ... . ......... ......... 60 
Gallagher, shaft and drifts .. .. .. .. . .. .. . .. .. . . ...... . .. .. .. 220 
Krao, shaft and drifts.............. . ....................... ... 350 
Fourth of July, tunnel and drifts............. .. .. .. ... ... 100 
Union, shaft....... . .. .. .. .. .. ............. .. .. . .... .. .. .. .. . 85 
Arkansas, shaft.. .. . .. .. .. ... .. .. ..... ... . .. .... .... .. .... .. 50 
Spokane, tunnel and drifts.............................. .. 350 
Maestro, tunnel and drifts..................... .. .. .. .. .. .. 260 
Lady of the Lake, tunnel .. .. .. . .. .. .. .. . . . . .. . .. .. . .. .. . . 60 
Dictator, tunnel and drifts.................... .. .. .. .... .. .. 200 
Number One, tunnel and drifts · .... : ..................... J ,200 
Lakeviow, shaft ... . . .. .... .. .. .. .. ... . . . .... . . .. .. .. . . . . . . . .. . 25 
Little Donald, shaft and drifts.......... .. .. . .. . .. .. .. .. .. . 250 
Black Chief, tunnel ................. ..... ... . ....... ...... ... 30 
Pataha, tunnel and drifts.............................. . .. .. . 120 

Besides many others having shafts and tunnels from 30 to 50 feet. 

"The intrusion of a 'horse' in the Union shaft for a time prevented 
satisfactory results. Since then the vein has as:;umed its proper position, 
and now looks as well as ever. 

"The amounts of ore on the dump ready for shipment. which will be 
largely increased during this winter, are as follows :-The Skyline, 1,000 
tons that will return 45 ounces to the ton; United, 1,200 tons; Kmo, 1,000 
tons; Number One, 2,000 tons, besides 50 tons of high grade. The 
quantity sacked by other companies has not been learned. 

"Hendryx mines.-Development in the Blue Bell mine has been 
steadily ca1Tied on under the managemeut of Di·. Hendryx. The tunnel 
and drifts have attained an aggregate length ofl,500 feet. The work 
a~cornplished last year has only corroborated the knowledge previously 
obtained as to the apparently inexhaustible supply of ore in this valuable 
property. I have been informed that the adjoining extensions, two in 
number, have been purchased from Mr. Ainsworth for the sum of 
$100,000 . This will necessitate the construction of a smelter to render 
the large body of mineral wealth controlled by the Hendryx Company 
available. 
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«Goat River.-The Goat River mines are situated about. eight miles British 

north of the boundary line. They were discovered about the latter end Columbia. 

of July, by James King. An Indian happened one day to show him a 
piece of float he had found, which Mr. King recognized to be rich. The 
latter at once instituted a strict search, which was rewarded by 
finding the lode whence it had been detached. The ore is galena, 
three feet on the surface, and assaying from $30 to $80 in 
silver to the ton. A tunnel 125 feet long has tapped the vein at a 
depth of 100 feet, which, at the point of intersection ~as found to be 
six feet wide. Twelve locations have been recorded. Those mines aro 
situated within four milos of the Kootenay River, and will enjoy the 
advantages resulting from cheap transportation. They will attract a 
number of men next summel'. Anticipating the impot·tance thii:; camp 
will attain, the Government has lately appointed a gentleman residing 
in the vicinity to discharge the duties of a mining recorder. 

" Trail Oreek.-Trail Creek iR situated on the west bank of the Columbia 
river, about 20 mileR below Sproat, and 10 miles north of the 49th par­
allel. Tho mines are scattered ovet· an extent of country extending back 
from the river from three to eight miles, including Red Mountain, which 
contains some of' the most pl'omising locations. One hundred and sixteen 
claims have been recorded, which are divided into two distinct groups, 
the smaller one, containing about forty locations, possesses veins from 
two to ten feet wide, assaying as high as $180 in the precious metals, 
silver predominating; the vein m:-itter also carries load, zinc and anti­
mony. 

"The principal mine~ in this be! t are the Lily May, Zwiloo, Blossom 
and Homestake. A shaft in the Lily May at the depth of 20 feet shows 
a vein four feet, wide, canying about 80 ounces of silver to- the ton, 
choice pieces running up to 180 ounces. The Zwiloo also shows up 
equally as well, and is considel'ed one of the best locations in the camp. 

"The larger group commences abot1t two miles north of the fi1·st men­
tioned. Copper and iron are here the most widely disseminated Ol'es. 
with a little antimony, more or less gold, and a small quantity of silver, 
A cross-cut in the vein of the Le Roi expo8es a ·olid body of ore 18 foet 
wide, which will run about 8 per cent copper, 10 ounces in silvel', and 
varies from $3 to $500 in gold to the ton. A part of this mine bas been 
bonded by a Spokane Falls company, who al'C steadily working it with 
two shifts of men. There is every probability this will turn out to be 
a first class mine. Three other locations on this vein exhibit similar 
favourable indications. The St. Elmo, Mountain View and Spar have 
been bonded by Portland, Oregon, capitalists. These are the only 
claims ihat possess galena veins. Six or seven others are under bond, 
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but work will not be actively carried on before the approach of spring. 
The Josie, owned by R. E. Lemon, which returned large assays, was 
also bargained for, but I have not learned whether the ba1·gain was 
effected. 

"The ore bodies in this district exist in a syenite formation, and ai·e 
generally capped with iron rock. Some of them are of great width, 
varying from four to fifty feet, and cut the strntificaiion of the rock at 
right angles. Their gene1·al course is east and west, with the exception 
of the Lily Ma)'", and its extensions, which runs norih-east and south­
west. Excellent facilities for shipping are provided by the easy access 
to the Columbia River, whence freight can be cheaply transported to 
Revelstoke, or the Dalles, where connection can be made with the 
Spokane and Northern Railway. 

"The belief is entertained that with the attaining of greater dP.1)th 
copper will be found in paying quantities. Thiti has proved to be the 
case in the Le Roi, the copper having increased from stiven pet· cent 
on the surface to fifteen per cent at a depth often feet; also a perceptible 
improvement in the quantity of silver. The surrounding country pre­
sents au inviting appearance to the eye, consisting of level benches, 
covered with grass and timber . The latter is open and affords no obstacle 
to prospectors. 

"The climate is mild and agreeable, and the snowfall amounts to only 
nine or ten inches in depth. About fifty men will winter there this year. 
A mining record office has been established, which is a great convenience 
to miners, who, previously, had to undergo the loss of time and expense 
incurred in 1 ravelling to Nelson on business connected with their claims." 

East Kootenay.-The particulars of progress, &c., in this district are 
repoi·ted a8 follows:-

"The mineral of the district. as far as at present ascertained, lies in 
two main bolts. The minernl at Ottertail and Field, in the Rockies, 
appears to be local, no continuation of large extent having been traced. 
'rhe first of these belts commences in the Selkirk Range, at the head of 
the North ]fork of the Spillemcheen River, near Mount Sir Donald, am! 
runs thence in a south-easterly direction on the easterly slope of the Sel­
kirks, passing through the Mc:Hurdo district, including Cariboo Basin, 
Carbonate Basin, and cutting McMurdo Creek, Copper Creek, Vermont 
Creek, Horse Tbief Creek, Toby Creek, &c., grndually approaching the 
Columbia valley and passing into the Rockies to the south of the Columbia 
lakes. 

"The mineralR discovered up to the present in this belt are gold in 
sulphurets (free milling at the surface), silyer-bearing galena and grey 
copper, antimony, bismuth and other minerals occuning casually. 



1NGALl.J MINERAL STATISTICS AND MCNING. 177 s 

"The minerals of this belt are high grade, especially the grey copper British . 

d t . . 1 h' h 10~' t th t h . Columl:na. an an 1moma copper ores, assays as 1g as , "'"" oz. o e on avrng 
been obtained. Test iots of ore, amounting to about 50 tons, shipped last 
season from the neighbourhood of Vermont Creek, gave excellent results. 

"The second important belt, mentioned above, runs about parallel to 
the Selkirk mineral belt, generally in the limestones and quartzites at or 
close to their contact with the slates (Cambrian) of the Selkirk forma­
tion, along the valley of the Columbia southwards, cr12ssing the valley 
and passing into the Rockies near the Columbia lakes. The discoveries in 
this belt are probably some of the most important of the di.;Lrict, though 
less continuous than those of the Selkirk belt, viz.: Jubilee Mountain, 
Spillemcbeen Mountain, Steamboat Butte, Windermere Mountain, and 
various vromising discoveries of coppel" ore in the Hughes Range, east 
of the Kootenay River. The bulk of the ore so far extracted is ofcopper 
and lead, carrying silver. Some high assays in silver and gold have been 
obtained principally from Jubilee Mountain. 

"The Field discoveries, of which the 'Monarch' mine is the most im­
portant, also those in the neighbourhood of Ottertail, both quite close to 
the CJtnadian Pacific Railway in the Rockies, would appear to be more 
local in their character, no continuous belts having been traced for any 
corn;iderable distance. 

"The region down the Columbia to Canoe River, north of the rail road, 
has not yet been prospected for quartz. 

" Field.-The 'Monarch' mine, situated on Mount Stephen, near the 
summit of the Rockieis, a quarter of a mile from and at an elevation of 
850 feet above the Canadian Pacific track, is at present the only fully 
equipped working mine in the district. The company bas resumed 
work this fall. A force of ten miner.:i is now at work, terms having been 
arranged to supply the Revelstoke Smelter Company with 200 tons of 
ore per month. The shipping ore averages about 60 per cent lead with 
10" ( ozs. ?) "of silver to the ton. 

"The ore occurs in somewhat iHegulaL" chamber" pockets and other 
deposits in Lhe limestone, with but little gangue, and seems abundant. 
It is expected that the mineral will lie in morn regular form and even 
greater body when more depth into the mountain has been reached. 
The mine was discovered in 1884. About 1,500 tons of ore have been 
extracted and shipped up to the present Lime. The underground work­
ings amount in the aggregate to about 450 feet of tunnelling, with largeL" 
chambers opened out in places wbel"e ore was more abundant. A con­
siderable amount of work bas also been executed on the outside, consist­
ing of a tramway, galleried out of the face of the mountain, leading to 
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tho principal ore bins, and a gravity road from thence to the bins on the 
railroad, together with all the necessary plant for working the mine. 

"On the various othet· claims in the vicinity of Field, little more than 
prospecting and assessment work has been clone, though some of the 
p1·ospects look as favourable as the 'Monarch' did before it was opened 
up. 

"The ores so far found in the locality have been very pnre galena 
ores, low gl'ade in silver, containing occasionally a i:;mall percentage of 
zinc. 

"Ottertail.-No work of consequenco has been done in this locality 
for several years. 

"Selkirk JYiineral Belt, including 1lfcMurdo District. 

" Cari boo Basin.-On the north side of the Middle Fork of the Spillem­
cheen, or McMurdo Creek, on which a number of claims, showing good 
croppings, have been located, bas not received much development work 
this season beyond assessmont work on some of the claims. 

" Carbonate Mountain-On the south side of n1cMurdo Creek, has 
many important claims. i\fessrs. Rand Bro~., of Vancouver, on behalf 
of English capitalists, purchased a property of ten claims in the fall of 
1889, to which they have added other locations. The most impol'tant of 
these prospects, showing on the surface, occur on the 'Monitor,' 
'Southern Cross' aml 'Polly B1·own' claims. The previous develop­
ment done on these claims was unimportant. The vein can be trnced 
continuously along the whole length of the prope1·ty, extending from 
McMurdo Creok along the summit of Carbonate Mountain into Copper 
Ureek. This main lead, like most of the mineral in the belt, runs in a 
south-easterly and nol'th-weAterly direction, lying almost ve1·tically 
between walls of slate, mica-schist and granitic rock. The width of 
the vein on the surface is estimated as varying from 2 to 5 feet, 
fairly well mineralized. The property was examined by Mr. Gifford, 
the well known JJJnglish expert, in the summer of 1889, in the interest 
of Messrs. Rand Bros., prior to their purchase, whose report, of course 
a private one, wat:1 understood to he favourable. Messrs. Rand Bros. 
have been activoly at work since that time prospecting their property, 
and are at present engaged in driving a tunnel and cross-cut from 
McMurdo Creek, which is expected to cut the lead at a depth of 2,500 
feet from the croppings along the top of the mountain. From tho 
latest reports the tunnel was in :-rno foet and the cross-cut commenced. 
The Ol'e of the croppings is composed of Rulphides of lead, iron and anti­
mony, averaging about 50 oz. to the ton of s ilver. 
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"About three mile,; furLhe1· up McM.urdo Creek from ihe above line British Coi-

f l · h · f 1 b t' I · h b umbia devel-0 c a1mt1, near t e summit o t10 range, a num er o c aims ave een opments. 

located, amongst the most important of which al'e the' Bobby Burns' 
and 'Chief of the Selkirks,' ihc original discovery claims of the locality. 
Little work has been done heretofore on these. The 'Bobby Burns' 
contains a large vein of gold quartz, free milling on the surface. A 
3-stamp mill has been pureha:;ed by the owners, and is now at Golden 
to work on this claim next summer. Gold is visible in some of the su1·-
face rock, and assay1:> of 35 oz. of gold have been obtained. 

"The 'Chief of the Selkirks' and adjoining claims at the summit con­
tain galena and grey copper ores. 

"Contin.uing south-eastward from the Carbonate Mountain claims, 
between Copper Creek and the South "Fork of the Spillcmcheen, several 
claims have been located on which only assessment work has been done. 
These are favourably l'eported on. On the &outhorn slope of this divide, 
running down into V crmont Creek, occur the 'Dark Horse,' the 
'Agnes,' and the 'Syenite Bluff.' A 6-ton sample lot of galena ore 
wati sh ipped from the Dark Horse clnim last summer, also a shipment 
from the Agnes claim. Both gave very favourable results. 

"On the south side of Vermont Creek, neat· its junction with the 
South "Fork, a block of claims, discovernd in the summer of 1889, con­
tain a number of veins of galena and grey coppe1·, about ten in number, 
varyint; in width from 2 inches to 20 inches, in the slate formation. It 
is considered that these veins will in some cases run together. Thi1tr 
five tons of Ol'e were packed out on horses from these Yeins to tho 
Columbia Ri,e1·, n distance of about 21 miles. thence by steamboat to 
Golden and by rail to Revelstoke, realizing, under all these difficulties, 
a handsome profit to the owne1·:::. The orn was pl'onounce<l to be of 
excellent quality at Re\·obtoko. 

"Good prospects have been located further south, on Cl'ystal Creek 
and Bugaboo Creek in the same bolt. Th e countl'y between this point 
and Horse Thief Creek has been but little pro:>pected. In this latter 
locality, and on Toby Creek, very pl'omising new discoveries were made 
last season and a number of claims l'ecorded. The 'Little "Fellah' 
claim, on Horse Thief Creek, is described by a reliabl o and disinteret!ted 
person as a magnificent prospect. It is stated t.o be a well-defined lode 
in talc slate, about ~O feet in width. At>says from 20 to 50 pet· cent of 
copper and 20 to 100 oz. of silver have been made. Several other good 
copper prospects have been located on this creek. 

"New discoveries, stated to be large veins, containing high grade 
galena, are also repol'ted from about 20 miles up Toby Creek. 

12 
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"Mineral Locations along the Columbia Valley Belt referred to in General 
Description" (pp. 176-179). 

"Jubilee Mountain-situated about 42 miles up the Columbia River 
from Golden, on the Canadian Pacific Railway, bas mineral claim,; 
located along its ridge and western slope for a distance of over four 
miles. About 30 tons of copper glance and carbonates of very fine 
quality, averaging 55 per cent copper, were shipped from the 
' Lancaster' claim, owned by John McRae, during last summer to 
Swansea, as a sample lot, by C. I!'. Law, agent for Toronto capitalist!:!. 
A good body of silver-bearing galena ore has been opened up on the 
'Contitance' claim this winter, and development work on a la1·ge scale 
is looked forward to in the spring. The claims on which most develop­
ment work has been done are the 'Con<:ltance,'' Lancaster,' ' Horneshoe' 
and' Alice.' 

"Spillemcheen Mountain.-A considerable amount of work has been 
done on various claims on this mountain during the past few years. 
Messrs. ·wells and Pollock have btlen at work this winter driving a 
tunnel to reach the 'Big Lead,' understood to lie at the contact between 
the lime quar·tzite and the t1late, at a low depth. They h::.ve drifted 
altogether 260 feet up to date, and expect to cut 1.he lead within 20 feet 
further. The results of other prospecting work recently done on the 
mountain have been very favou1·able; a large quantity of ore has been 
taken out. The claims showing most development work are the 
'Spillemcbeen,' ' Homestake,' 'Rothschild,' 'Tiger' and ' .Eureka.' 

" Windermere Mountain-situate aoout fou1· miles north of Winder­
mere, on the Lower Columbia Lake, has been drawing much 
attention during lm;t summer. Ml'. 0. A. Brown, of Spokane, 
became i[lterested in claims on this mountain in July lai;t, and ha~ 
been actively developing with excellent results, having exposed 
a large body of copper glance and carbonates. He has from 75 
to 100 tons of ore on the dump at present, and expects to make 
some shipments in the spring. Two shafts, 40 feet and 20 feet respect­
ively, have been sunk, and a tunnel to tap the lead in depth is contem­
plated. The ore consii:;ts of copper glance, carbonates and red oxides. 
A la1·ge numbei· of assays have been obtained, ranging from 10 to 80 per 
·cent in copper, and from $3 to $130 in silver, to the ton. Two prin­
<Ci pal ore bodies have been cut through, one 18 feet in width, the other 
7 feet. There are fourteen claims taken up in this locality. Some of 
these promise to prove valuable. 

"In the neighbourhood of Wild Horse Creek some development haP 
been done on a galena ledge about three miles above the old camp. It 
would appear that a large quantity of concentrating ore, carrying silver, 
bas been met with. 
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"Prospectors have brought in sampies of ore from about 25 mileR up Briti_sh Col­

Wild Horse Creek, which are stated to have assayed $225 in gold, silver ~;~:~;.~~~vel­
and copper. 

"The discovery of a new mineral district is reported about 11 miles 
in a south-easterly direction from Fort Steel. A sample from this 
locality assayed: gold, $96; silver, $300; a1~d copper, 12 per cent." 

From Yale dititrict the following items are repo1·ted :-

" Yale Creek.-The owner.; of the Queen silver mine, in which extensive 
tunnelling and t<inking bas been done, 1:1till persevere at heavy outlay to 
develop their p1'operty, from which very rich prospects in silvet· have 
been obtained, assayi11g as high as $500 in sih·er and $140 per ton in 
gold. 

"Silver Peak, near Hope.-The Eureka anJ Victoria Companies have 
not been carrying on WOl'k of late years, but I am plea~ed io say the 
company (composed of wealthy Victorians) bas been remodelled in the 
past year, with a, view to resume vigo1·onR operations next season. 
Rieb assays have been obtained from these mines, ranging from $100 to 
$800 per ton in l:lilver. 

"Stump Lake Mines.-Thii:; locality was fully reported upon lust year. 
During the past twelve months, assessment WOl'k has been done on a 
number of claims, but I regret to i:;ay that the Nicola Milling and Mining 
Company have, for the present, dit>continucd wol'king their mines. It is 
expected, however, that they will resume operatious early uext spring. 
No new diseoveries of qual'tz have been made during the pai:;t season. 

Dr. Dawson in hifl Summary Report to the Directot' of the Geological 
Survey for 1890, S]Jcaki:; of these mine::! thuti :-

" Tbe metalliferous depo::>its in the vicinity of Stump Lake referred to 
in the Summary Report for 1888 (p. 8) and in the .Mineral Wealth of 
Bl'ilii:;h Culumbia (p. 69 it) notwithstanding the favourable conditions 
for their development and the high a~say value of some of tb.e orns, have 
not yet astSumed a position of permanent importance. The Nicola 
Mining and Milling Company have now sunk in the 'Joshua' shaft to a 
depth of about 400 feet, and have done con::liderable drifting, for the pur· 
pose of exploration, but with tbis exception 'asRessment work' only 
bas been cal'ried out on the various claims taken up in this vicinity. The 
general paralleli,,.m and the evident connection of the veins of this locality 
with the outline of the great granitic area to tbe west l'endering it im­
portant tbat this should be done, Lhe remaining pa1·t of the line of con· 
tact of thit> granite with the stratified rocks was traced in detail. The 
vicinity of this line of contact, like that of several othe1· similar contact 
lines and numerous places not di::;tinctly conneeted with granitic masses, 

12! 
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is characterized qy a great abundance of vein q uarlz. M<to.Y specimens 
of ;;nch veinis have been collected fol' the purpo;;e of assay, the results of 
which it is hopod will affol'<l some definite information as to the habitus 
and mode of occu1Tence of the gold and silver ores." 

In the Similkameen rnb-division Yet-y littlo was done in quartz mining, 
the owners of mineral claims having satisfied Lhemselves with merely 
peiforming the ncceKsary work to hold thei1· locations. . 

The appended grnphic table A opposite, show:; the prices obtained for 
tho metal during the yea1·. The very considerable fluctuations wore due 
to the legislation, actual, and pro~oscd by t.he United States Go\·ernment, 
looking to the enforced purchase by the Treasury Department of 4,500,000 
ozs. of the metal each month, and the consequent operation., 11f ;::pecu­
lator::;. 

The export figures of this metal as found in the books of the Customs 
Department, are given in Table 2 below:-

Province. 

Ont:i,rio. 

I Quebec ..... . 

Nova Scoti:1 . .... . . 

JU,,,nitobn, ..... 

British Columbia. 

Totals ... 

S!LVEH . 

TAIJLg 2. 

ExPOH'1'8 OF 8rL\'ER OnE. 

188G. 1887. 1888. 1880. 

SlG, 505 8184,7G3 . ·208,0(;4 !';203,871 

8,000 400 5 I 2,iiOO 

lS!lO. 

"5203,H2 

900 : 

I 50 

1,4.>~· . . . 3,rn ..... . ... 1 5 . . . . .. · I 
. . . . . 17,331 10,!)39 ~ 5,737 I 100 I 
s2Wil !';206,285 82l!l,OO ~2,iG31Sz04~142 

STRCUTURAL MATERIALS. 

Building stone.-N o new features were noticeable in the trade for the 
past year, the industry being carded on in the .;amc lines as in years 
previous, with the exception, pos;;i bly, Lhat the various varieties arc now 
shipped to more dii;tant point;; and not as before ll::;eu almoRt altogether 
locally. For example, a very con~iderable quantity of New Brunswick 
sandstone now find::; a market in Montl'eal, Tornnto, Hamilton and other 
western cities, whi le stone from the quarries near Cl'cdit Forks, Peel 
county is delivered a;o far east as Montl'eal. 

In Ontai-io the p1oductio11 bas been somewhat less than in 1889 owing 
to Lhe fact that in i;evernl of the largest buildings erected during the 
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year, New Brunswick or Ohio stone has been used and also that consid· 
erable quantities of ornamental te1-ra-cotta and pret>sed bricks are now 
used in the erection of large buildings. The points of greatest produc­
tion were as in yeal's previous in the vicinity of Caledon township, Peel 
county, the Niagara escarpment between Ilamilton and Queenston in 
Wentworth and Lincoln counties, and Belleville, considerable quantities 
also being obtained at Owen Sound, St. Marys, Amherstburg, Elora, 
Kingston, Cornwall, Ottawa and Pembroke. 

In C-luebec lal'ge quantities of limestone are qual'ried in the vicinity Qm·liec. 

of Montreal and between that place and Tenebonne; at Hull, Ottawa 
county, and at many points on the north side of the St. Lawrence river. 
Sand1:1tone io obtained in considerable quantity at Cbateau Richer. 

Jn New Brunswick the most important quarry is the "French Fort N!l"" Bruns­
wick 

Quany" near Newcastle, Northumberland county, the other large q uar- · 
ries being in the south-eastern part of West more land eounty. 

In Nova Scotia a considerable quantity of stone is raised thl'oughout l'iorn Scotia. 

Cumberland and Pictou counties, a very large proportion of which is 
used in the repairing of railway WOl'ks and in the construction of the 
Chignecto Ship Railway. 

The stone qnarried in Prince Edward Island and the Western P1ov­
inces amountl:l to but little, and is almost entire ly used loca lly. 

The pl'oduction fol' the yeal', as returned to this office, is giYen in the Production. 

following table, which shows an incr.ease ovel' e.imila!' rnturns fol' 1889 
-0f -11,226 cubic ya!'ds and $51,09~. 

STHUC'J'UlUT, :r.I.~TEHIALS. 

TABLE 1. 
.PRODUCT!O:S- Ot' BUJLDI:S- t: !::lTONE. 

Province. No. of Cub. Yards. Value. 
R eturns 

Ontario .... 47 U::l,46.) 8347,252 

Quebec ... 30 217,5!)5 45ti,703 

Nova Scotia .. . . . . I . . . . 37,835 1 !!2,211 

New Brunswick .... I 10 8,934 54,697 

Prince Edward I sland .. 
I 

1 140 180 

Manitoba ...... 2 2,098 5,140 

North-W~st Territories. · 1 3 2,496 8,GOO 

1--1--·-----
Totrtls.. . . I 93 382,5t;3 8964,783 



Exµorts and 
importti. 

184 s GEOLOGICAL SURVEY OF CANADA. 

As there are many small producers in Canada who can not be reached, 
or who have failed to make returns, these :figures are uot complete, but 
are supposed to represent about four-fifths of the production; aasuming 
that tSueh be the case, there was a production d uriug 1890 of about 
480,000 cubic feet, having an approximate value of about $1,200,000. 

The following tables show the exports of wrought antl unwrought 
stone and marble, and the imports of building stone and manufactures of 
stone:-

STRUCTUR,\ [, ~LITl!:RIA LS. 

TAULE 2. 

ExPOH'l'S m· STONE ANn ~LIBBLE, \VHOUGH'P AND UNWROUGllT. 

188!). 1890. 

Province. 

I Wrought. I Unwrought. \Vrought. Un wrought. 

nutario ...... . . . ... . . .. .. . s 3,422 8 271 s 7,284 ." G,474 

(.).uel.>ec ... 3\ll 53 1,613 

Nov:i. Sr·otia .. 2, 71-l l,OGO 252 lG,821 

New Brunswick ... 15,22() 2G,482 13,649 I n ,215 I 
.. I !) I :>fan i to ba. 

1 

I British Columbia. . .. --·--=- _· ._._· ._._· ._ .. _. ~~ __ 487 
1 

___ 7,41!1 : 

Totals... . .......... , 21,374 828,204 . ·21,725 1 843,611 I 

S'l'llUC'l'UllAJ, MATERIAL . 

T11 uu; 3. 

l~IPOHT>; 01" Br:ILDlNG STONE. 

Fiscal Year. 

1880 ......... . ...... . .. 
1881. . 
181!2... . .......... . •. 
1883 ........... . 
1884 .. 
1885... . .. .. . . . . .. . . . 
188G. 
1887 
1888. 
1889 . 
1890 .. ... .. .. .... . . .. . . 

Value. 

s 3•),!l70 
58.149 
331)23 
35:0(il 
51,088 
30,4!Jl 
41,G75 
54,368 
86,373 

100,314 I 
132,155 
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TABLE 4. 

I:u POR'fl; O P }L\:-1 UJ•'ACTUH ES Of' ST0 1'E OH G RA :-11'1'E, N. K s. 

:Fiscal Y ear . I V alue. I 
1880 . . -. ~ .. -... -. -.. -. -~---.. -.. I S2!l,408 

188t. . . .. . . . . . .. .
1 

36,877 
1882. . . . . . . . . . . . . . . . . 37,267 
1883. . 45, 636 
1884. . . . . . .. . . . . . . . . . . I 45, 2!JO 

1 1881).. . .. . . .. .... · .· ... · .... ·. J 39,867 I 
1886... ....... .. ... 41,984 
1887. . . . . . . . . . . . 41, 82!) 
1888. . . . . . . . . . . . . . . . 47,487 
1889. . . . . . . . . . . . . . . . 61,341 
1890. . . . . . .. . . . 84,396 I 

During the past year Canada afforded a market for building stone of C.inadian 

about $1,350,000, as follows:- market . 

Production .............................. $1,200,000 
Impol'ts of building stone_......... . . 132,155 
Imports of stone and granite........ 84,3H6 

----- $1,416,551 
LEss-Exports, wrought sLone . . . .. .. .. $ 21,725 

Export>', unwrougbt stone............. 43,611 
65,336 

$1,351,215 

The production of building stone for the past four years, according to 
direct returns, and supposed to repl'esont appL'oximately the same pro­
portion to the total output as do the figures for 1890, is as follows:-

1886-165,777 cubic yards ............. -· ............ $642,509 
1887-~62 , 592 do . . .. .. .. ... . .. . .. . .. .. . .. .. .. 552,267 
1888-411,570 do ......... ......... ..... .... .. 641,712 
1889-341,337 do ................. . .. ........ 913,691 

11.farble.-The production for 1890 amounts to 780 tons, valued at }larbl~ 
$10,776, and is altcigether from Ontario. The output for the past four production. 

years bas been as follows:-

1886-501 tons, valued at ................................ $9,900 
1887-242 do .................... ........ .. 
1888-191 do ................................ . 
1889- 83 do ................ .... ......... . .. .. 

6,224 
3,100 

980 

Notwithstanding the many extensive deposits throughout Canada, 
more particularly in the pre-Cam bl'ian areas of the Eastern Townships of 
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Quebec and the Laurentian areas of Hastings, .B'l'ontenac and othe1· 
counties in Ontario, no work to any extent wa::; performed, with the 
exception of tbat nece:,oary to extract the abo>e small amonnt, which 
was produced. at Arnprior and Renfrew, Ont. 

During tbe year operationi; were begun on a band of Hul'onian lime­
stone, affording a handsome banded marble, near the Garden River 
Settlement, about ten miles east of Sault Stc. Marie. Only development 
wol'l;;: was done and no shipmentt:1 were made. 

The following taulc shows the impol'ts of marble, all :;ort,.., oince 1880; 
there we:·e no exports repo1·tcd as such :-

S'L'HUCTUHAL l\IA'l'EHIAI.~. 

TABLE 5. 

I)1 PORT~ o~· l\L\1rnLE. 

:Fiscal Year. I Y alue. 1 

\

- ·------i---1 
1880 . ........ .. ............ . 8 63,015 
1881. ... ............. .. ... · 1 85,~7~ 
1882. . . . . . . . . . . . . . . . . . . . . . 100,.JO.i 
1883. . . . . . . . . . . . . . . . . . . . . . 128,520 
1884. ..... . . . . . . . . . 108,771 
1885. 102,83.) 
188u.. .. . . .. . . .. . . .. .. . . . . 117,752 
1887.. 10-1,250 . 
1888. ~)-!, 681 I 
1889.. . . . . . . . . . . . . . UH,421 
1800.. .. .. .. .. .. .. . 9!!,353 

Granite.-The production of granite during 1890 amounted to 13,307 
tons, valued at $65,985 at the quarry. This shows an increa;;e in quantity 
over the previous year of 2, 152 tonti, while the value has decreased to the 
extent of $13,639. 

The following fignrns show the production for the past four years:-
1886-6,062 tous, valued at ......................... -$ 63,309 
1887-21,217 do ...... _...... ...... .. ..... .. 142,506 
1888-21,352 do . .. .. .. .. .. .. . .. . . .. .. .. . .. .. . 1-t-7 ,305 
1889-10,197 do .... .. ...... ............ .... .. 79,624 

Of the production for 1890, the following subdivi:;ion may be made to 
show the production of provinceti :-

Nova Seotia, 2.000 tom;. ...... _ ......... -.......... $ 
New Brunswick, 5,195 do ........................... . 
Quebec, 2,870 do .. .. . .. .. .. ............. . 
Ontario, 3,242 do ........................... . 

. 9,200 
33,22-! 
14,200 
9,361 
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It will be seen on reference to the above that the granite raised in 
Ontario is quoted at less than $3 pe1· ton; subtracting the amount 
Cl'edited to that pl'ovince the remainder has a value of about $5.60 pet' 
ton. This value, although less than that of 1889, is believed to L'epresent 
mol'e <:losely the net price at the quarry. 

Slate.-The pl'oduction of this material for 1890 is altogether that Slate 

of the pl'ovince of Quebec, no slate being quarried elsewhere in the 
Dominion. 

The area from which this pl'odnction is reported lies in the thl'ee town­
ships of Melbourne, Cleveland and Shipton in Richmond county, Quebec, 
wherein the more important slate bands al'e found. To the south of Rich­
mond, the pL'oduction comiisted al most altogether of roofing slates, 
mantels and slabs for sinb, billial'd tables, &c., while to the north of that 
place large quantities of school slates are annually pl'oduced, though 
during 1890 a considerable pl'Opol'tion uf the production of that district 
was in the form of roofing 'late. 

The following data are furniohed by the new Rockland Slate Company, 
giving the results of tests of thoil' product, and will illustrate the qnali­
tios of the slate of this distl'ict :-

Analysis made by B. J. Harrington, B. A. Ph. D., Professor of Chemistry, 
Mineralogy, &c., Mcl.:iill University. 

Silica ..... .. ................................................. .. 
}i..lumina ....................................... . 
Fe1·1·ous oxide ................................ .. 
Manganous oxide ................... ....... ~ .. .. 
Lime ....................................................... . . 
l\iagnesia ................................................. . ... . 
Potash .................................................... .. 
Soda .................................................. ........ . 
Loss by ignition ......................................... .. 

Specific gravity ...................... . ... .. 

Tests 

65·39 
15·97 
4·66 
0·39 
0·67 
2·99 
3·60 
:-{·33 
3·26 

100 ·26 

2·75 

Made at the Testing Laboratory of the Bridge Company, Laohine, P.Q., 
on an Emery Testing Machine: 

lst Test. Crushing.-Strain perpendicular to lamination. 
A 2" cube failed at 108,570 lbs.= 26,574 lbs. per square inch. 

2nd Test. Crushing.-Stl'ain perpendicular to lamination. 
A 2" cube failed at 129,880 lbs.= 32,069 lbs. per sqtrnre inch. 
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3rd Test. Grushing.-Strain parallel to lamination, but perpendiculal' to 
grain, i.e., edgewise. 

A 2" cube was not crushed at 151,000 lbs.= 36,531 lbs. per square 
inch. 

4th Test. Breaking.-Strain perpendicuial' to lamination. 
A piece of slate 3' long 4" wide and l" thick on bearers 30" apart, 

failed by splitting at 950 lbs. ~fodulus of rupture 10,000. 
A beam 12" long 1" square, supported at both ends and loaded in 

in the centre, fails at 556 lb". 

5th Test. Breaking.-Strain perpendicular to lamination. 
A piece of slate 3' long 4" wide and 1" thick, on bearers 30" apart, 

failed by splitting at 1,092 lbs. Modulus of rupture 11,667. 
A beam 12" long 1" square, supported at both ends and loaded 

in the centre, fails at 558 lbs. 
Deflection with pressure at 690 lbs. was fo of 1" 

'l'he amount produced dlll'iug the year was 6,368 tons, having a net 
v:i,lue of $100,250, showing a decrease from 1889 of 567 tons and $18,910. 
The production for the past four years is as follows:-

1886-5,345 tons ... ............... ........................ $ 
1887-7,357 do ......... ........................ ...... .. 
1888-5,314 do .. .............. . ..................... .. 
1889-6,935 do . .................. , ................ . 

64,675 
89,000 
90,689 

119,160 

As may be seen on reference to the following table the market is 
almost entirely a domestic one, small quantities only being exported :-

8'1'Rl'C'l'vRAf, l\1A'l'ERL\L8. 

T ABLE G. 

°EXPOJl'L'S OF SLATE. 

Year. Tons. Value. 

--------------

I 1884 . . . . . . . . . . . . 539 86,845 

1885. 

I 
346 5,274 

I 1886 ... 34 495 

1887 ... 27 373 I 

I 
1888 ... 22 475 

I 1889. 26 3,3o3 I 
1890 ..... 12 153 
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The following table shows the impol'tS dul'ing the past eleven years:-

STRUCTURAi, :;\L\1'ERIALS. 

htPOH'l'S OF SLA'rE. 

l<'i scal Y ear. I Value. I 
------·----- -----1 

1880 . 
1881 . 
1882. 
1883 ................ . 
1884 .. ... . ..... .. . . 
188i5. 
1ssu. 
1881 . 
1888 
188!1. 
1890 . 

821,431 
22,184 
24,543 
24,9G8 
28,81G 
28,169 
27,852 
27,845 
23,151 
41,370 
22,871 

Flagstones.-The production of flagstones during 1890 wai:; alto- Flagstones. 

gether that of Dud swell and Bl'ompton town~hips in Wolfe an<l .Richmond 
counties, Quebec, from the various quanies of which a small quantity of 
a superior quality of stone is ~hipped for flagging. Returns were not 
received of any stone produced in Ontario fol" this purpose, though it 
is believed that consi<lerable quantities of limestone were sawn to dimen-
sion for flagging. 

The use offlagtones has been lessened of late years by the introduction 
·of" granolithic" and other artificial pavements, which are being laiJ. in 
many cities at a much less cost than flagging, and apparently meeting 
all the requirements of natural stone, so that the market has not in­
creased as much as might be expected. 

The production for 1890 was 17,865 square feet, valued at $1,643, l'rocluctiun 

which shows when compared with the year previous an increase of 3,865 
square feet and $243. The production during the pastfour yearswas:-

1886- 70,000 (?)feet .............. .... ...... . ... . $ 7,895 
1887-116,000 do .... . ... . . ................... . 11,600 
18l:l8- 64,800 do .......... ... ...... ........ .. 6,::i80 
1889- 14,000 <lo . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 1,400 
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The imports are given in the following table; no export of flagHtones, 
as such, are reported :-

8'l'HUC1'UllA!. l\IATERTAL8. 

T.~BLE 8. 
IMPORTS o;· FLAc,;;To:rn;;. 

r Fiscal Year. I Tonfi--,.--Y-a-lu_e_. -· 

----- -- ----i---

1881. 
1882 ... ....... . 
1883. 
1884. 
1885 . 
1886 .. 
1887. 
1888 . 
1889 .... .. ..... . 
18UO ... . 

23 
90 
10 

137 
203 

1,602 
1,316 
2,642 
l,(i6!) 
5,665 

s 2-11 

8-18 1 !)!) 

1,158 
1,756 

!l,443 1 10,!l(i6 
21,077 
15,451 
48,!ln5 I 

Cement.-There were during 18!l0 seven makers producing natural 
cement, as follows:-

T. A. Gauvrcau & Co .......................... Quebec, Que. 
C. B. Wright & Co .................................. Hull do 
Napanee Cement ·works Co ......... ~apanee Mill~, Ont. 
Jas. Marshall ................................... Rymal do 
Toronto Lime Co........ ... .. ........... Limehouse do 
John Battle ........... . ......................... Tborold do 
Isaac Usher & Sons............... .. .. ... .. .. . do do 

These makers all produce a natural cement made from rock obtained 
in the immediate vicinity of their works. One company, The Imperial 
Portland Cement Co. (Ltd.), produce Portland cement only, and have 
their works at Pointe Claire, near Montreal, Another eompany, The 
English Portland Cement Co. (Ltd.), had umler construction an externsive 
plant for the manufacture of Portland cement at Marlbank, Ontario, 
where they will d_uring 1891 commence producing on a large scale, marl 
o»tained in the neighbourhood entering largely into the manufacture. 

The method employed in the manufacture of natural cement is simple, 
and consists in the calcination of the raw stone or i;o-called "cement 
rock," after which it is ground by means of ordinary buhrstones. Before 
grinding, however, it is generally necessary that it should be broken into 
comparatively small lumps, which is accomplished by means of an 
ordinary cracker or crusher. The rock that produces a good 11atural 
cement consists essentia lly of an impure limestone 01· ralhel' a carbonate 
of lime and magnesia with a definite propol'tion of silicate of alumina or 
clay and it is upon the amount of silica the rock containl:l that the quality 
of the finished product depe11ds. 
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The quantity of cement produced during 1890 was, according lo returns Production. 

received at this office, 102,216 brb., valued at $92,405, showing an increase 
over that reported for 1889 of 11,742 brls. and $22,615. The p:-oduc-
tion for the past three years was as follows:-

1887--69,8-±3 brk .............. . ................... $81,909 
1888-50,668 do ...................................... 35,593 
188~-90,474 do . ... ............ ........... .. .......... 69,790 

The greater pal't of this production find8 a market in Canada, as may Imports. 

be seen on reference to the table of exports of lime and cement, wherein 
the amount of cement is known to be inconsiderable. The increase in 
production i>ince 1888 is unde1·stood to be on account of the wider use 
of granolithic pavements and roadways. 

The imports of cement al'e given in the following tables:­
STHUVTUR.\L ~L\'l"EHlAU;. 

T .\IJLE 9. 

Im•oRT:> o~· CE)JF.NT rN BuLK OR B.\GH. 

Fi ·cal Ye:1_-. - ·. """h:_I Vru:_ 
1880...... . . . . . ()5 ." 28 I 
1881 .)79 298 

I 1882 386 86 
1883 . 1,739 548 
1884 ,1, 620 1, 236 I 
1885 . . . · 1 4,598 1,315 
1886 . . . . . . . 6,808 1,851 I 

I 1887 . . . . 1' 5.-J.21 l,4UJ 

1889. . . 32, 818 10, G68 1
1&~8 . . 23, lll!l 5, 787 1 

l8no .. I 21,035 5,443 

------- ---
S•!'RlJC'J'(;HAL ~1ATEHL\L8 .. 

T .\BJ.E No. 10. 

h1POUTs 01;• HYDHAULIC CE)rnNT. 

Fiscal Y ear. I Barrel~. I Value. 

I 1880 .... .. . . ... . 
1881. .. 
1882. 
1883 . 

1
1884 
1885 
188G. 

I 1887 
I 1888 ......... . 
I i~~g ........ . 

I 
I 

10,034 I . · 
7,812 

11,!!45 
11,G59 
8,606 
5,613 
G 164 
(<160 
5,G36 
5,835 
5,440 

10,306 
1,s21 I 

13,410 I 
13,755 
!J,514 
5,396 
6,028 
8,784 

7,522 1 7,467 
9,048 
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STRUCTURAL .MATERIALS. 

TAB LE 11. 

lMron·rs o~· PoHTLAND CE~1EN1'. 

Fiscal Year. Barrels. Value. 

1880 . . . . . . . . . . . . . . . . . . . . . s 55, 774 
1881. . . . . . . . . . . 45, 646 
1882 . . . . . . . . . . . . . . liG, 579 
1883 . . . . . . 1 · . . . .. . 102,537 
1884.. . . . . . . . . . . . . 102,857 

i:t : : : . : : : . : . I: : : : . : : : : : iM:g~~ 

1

1887... . 102,750 148,054 
1888 . . . . 122,402 177,158 
188!1 . . . . 122, 273 170, 406 

1 1890. . __ 1_9_2_,3_22 ___ 31_3_,5_12_1 

Assuming that the imports for tbe fiscal year represent those for the 
calendar yeal', there was, <luring 1890, a market for cement in Canada 
amounting to over $400,000. 

Roofing Oement.-Tbere waf< during the year a production of cement 
for roofing purposes of 1, 171 tons, valued at $6,502. This is altogether 
the result of the manufacture of certain refractory minerals mined in 
Ontario. 

J,ime. Lime.-Although the quantity produced is less than that made in 
1889 there is a marked increase in total value, attributable almost 
entirely to the peovince of Ontario, where the pdces rule<l highee than 
during tLe year previous. fo New Bl'unt1wick there is an apparent 
fallillg off in production of about 19 pet· cent, due no doubt to the intl'O­
duction of the McKinley Bill, a» the greater part of the production of 
that province finds a market in Boston and the New England states 
where it commands a good price on account of its superior quality. 

'rhern is nothing worthy of mention regarding the industry during 
1890, the production as predously being that of wo1·ks sea ttel'ed 
throughout the various province!:! and territories. 

Prnductio11. The amount produced during the year was, according to returns made 
to this office, 2,501..,079 bushels, valued at $412,308, a decreaf'e in quantity 
compared with 1889 of 447,170 bushels, whereas there is shown to be an 
increase in value of $4!-l,460. 



INGALL.J AHNERAL STATISTICS AND MINING. 193 s 

The production by provinces, as well as the totals for the past four 
years, are given below:-

STRl:CTCRAL l\1ATEI1IAL~. 

TARLE 12. 
PHODCCT!ON o~· Lnrn. 

I 
Province. ~~ I Busheb. ---~a,~ 

-----------Returns 

1 

______ _ 

Ontario. . .. , . . 60 1,234,975 8 185,602 
Quebec.. . . 15 1 116,593 23,274 1 
Nova Scotia . . . . . . . . 217,!JN -14,565 
New Brunswick . . . . . 11 8H,662 136,586 
Prince J<:dward I sland . . ll 17,355 ll,581 

Ianitoba.. . . . 3 6!),550 10,700 

I 

British Columbia ____ 1 -~ooo_ -~OOO 

'l'otals. . 93 2,501,0'i9 ~ 412,308 

----
STHUC'ITHAL l\IA'l'EBIALS. 

TABLE 13. 
ANNUAL PnooucTrox m· Lnrn. 

. YeM'. -1- ~~- I Bush=- Valu:.-1 

1

18 ~-~-. -.-.. -.!"'":~· ~ L536,9~ s ';'"'\" I 
1881 .. . . .. . ... · [ 133 2,269,081 3.)4,8o9 

1

1888 .. ".. ..... 93 2,216,764 339,fJ51 
1889 ~- ...... . 

1 

106 I 2,948,249 ~2,848 

Full data cannot of course be obtained, though all the pl"incipal m::ikers 
have made returns, and it is supposed that the production shown above 
is equiva lent to about four-fifths of the total amount, the returns not 
received being principally those of farmerti and small local producers. 

In the following tables may be found the exports of lime and cement Exports and 
and imports of lime:- imports. 

8THUC1'UHAL i\fATElllA LS. 

TABLE H. 
ExPOHTS OF Lnrn AND C1rnEN'1'. 

I I I P . 

'-------=~~~---- __ 1887. ___ 1888. __ ~~1_:~ 
Ontario . .. ..... . ........ . ...... ·1 ,·4,269 I . 12,262 812,877 817,341 
Quebec . . . . . . . . 83 308 71 
Nova Scotia....... . .. , . . . . . 142 278 11,017 l'i,137 
J. ew Brunswick..... . . . . . . . . . . . . . 77, 518 97,318 135,222 130,180 

I 
Prince Edward Island . . ... 

1 

4 I . . . .. 2 5 
Manitoba . . .. . . . . . .. .. . . . 241 .. 

2,060 

I 
British Columbia .. ..... .. .. .. . ·1-----4-1-· _· ___ · __ · ·_· :.._-_··_· ____ 4,141 I 

__ Totals._._._ .. _ ._._._ .. _._ .. _ . __ . _$82,26_1 _ 8110,256 ~161,2-l!l $168,804 
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STm;C'rt: R.\L :\L\'l'ERIALS. 

T.\Bf,E 15. 

J)JPOHTS OF LDI E. -· ------ ----1 
I 1•'iscal Year. I Barrels. I Value. 

/- -- -------1-----,- -1 
1880 . .. .. .. .. . .. . ... . . .. .. . · / G,100 I '6,013 I 
1881 . . . . . . . . . . . . . . . . . . . . . . . 5, 7!16 4, 177 

J 1882 . . . . . . . . . . . . . . . . . . . . . . . . . 5, 064 • 5, 360 
1883 . . .. ... . . . ... . . . . . . . . . .. · 1 l ,G23 I 9,224 I 

1

1884.. .. . . . . . . . . . . . . . . . . . . . . 10,804 11,200 
1885.. . . . . . . . . . . . . . . . . . . . 12,072 I 11,503 I 
188G.... . . . . . . . . . . . . .. .. 

1 

11,021 !J,347 
1887 ... . . . . . . . . . . . . . . .. . . 10,835 8,524 I 

1

1888 ...... 

1 

10,142 I 7,537 
188\J . . . . . . . . . . 13, 0n, !l,3fi3 I 
1890 . . .. . . . . . 8,H9 5,360 

------ --------- -
Bricks. Bricks.-'fbcre is \ery little to repo1·t in this indut:>try during 1890, 

the production and distribution of operators being about the same as in 
past years. A feature worthy of mention is the fact that there are 
much larger quantities of pres;;ed and fancy bricks made than heretofore , 
such works as those in the vicinity of Milton, Ont., and Ormstown, Que., 
turning out large quantities of fancy and more particularly pressed 
fancy bricks. 

Production. The producti911 according to returns received at this office amounted 
during 1890 to 211, 727 thousands, valued at $1,266,982. These returns are 
not considered comple~e, but are supposed to represent about four-fifths 
of the total, tbu~ making the actu:il production about 260,000 thousand. 
The production by provinces is as follows:-

S1·uuCTURAL :\L\TEHL\LS. 

TA BLE 16. 

PHOI JCCTION m· BHTCK' Dt:RlNG 18!!0. 

I 
Province. RNto. of I Thousands. / Value. e urns. 

·--- --------- ___ I _____ -----
1 I 

Onta rio. . . . . . . . . . . . . . . . . 221 I 13k,491 .;807,389 
Quebec.:.... . . . . . . . 27 44,331 238,572 I 
Nova Scotia . . . . .. . .. . . . . . . .. . . . . . . 8,400 55,360 
N ew Bru11swick. . . . . . . . . . I 10 9,335 I 68,885 

I 
Prince Ed ward I sland . . . . . . . . . . . 5 1, 150 8, 775 I 
Manitoba.. . . . . . . . . 2 1,200 10,800 I 
No_r~h-West Te~-ritories... .. . . I 3 !JOO 10,000 

I 
Bnt1sh Columbia ......... ·1 ____ 9 ___ _ 7,920 --~~ 

Totals . . . . . . . . .. I 277 211,127 Sl,266,982 I 
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The total production per annum for the previous four ye:i.rs as 
returned to this office is as follows:-

1886-139,345 
1887-181,581 
1888-165,818 
1889-200,561 

thousand, valued at. ......... .. .. $ 873,600 
tlo do 
do do 
do do 

....... ····· 986,689 
... .. ....... 1,036,746 
..... ... . . 1,273,884 

These figures may be taken as are those for 1890, as representing 
about four-fifths of the total output. 

A small quantity of bricks were exported during the year, principally ~xports tmcl 

from Ontario, as may be seen on reference to the following figures :- imports. 

Ontario ... . .......... . .... ....... ... ...... , 715 M. $3,449 
Nova Scotia ............................ ". 19 M 156 
Prince Edward Island...... . . . . . . . . . . . 15 M 157 

Total... . .. ..... .......... . ........ 749 M $3,762 

Of Lhc imports (table 17) a great propot·tion is of fancy b1·icks 
imported into Ontario from Ohio, Pennsylvania and New Jersey. ThaL 
the amount is small is attributed to the fact that the market for them 
is largely supplied Ly domestic manufacturers :-

S'J'RUC'l'UHAI, MATEH!ALS. 

T .\JlLE 17. 

IMPOJl'J':; o~· Burr,mNu BnrcK. 

-1- Fi,cal Y etLr. I Value. 

------- --:----

I rsso.. .. . . . .. :-; 2,01;7 

I 
18R1 . .. .. . . .. 4,281 
18R2 .. .. . .. . 2·1,572 
"1883 .... " " " " .. 14 . 23•1 

1

1884 . . . . . . 20,2;)8 
188:i..... . . . . . l4,G32 
1H8<i . . • . . . . . 5, !l2!l 

I 
1H87 . . . 2,~·10 
1888. . . . 20,720 
1889 . . . . 24,5851 
18VO . . . . 12,500 

Terra-Gotta.-'l'he terra-cotta industry, although comparntively n~w Terra-Cotta. 

in Canada, has sprung into a st.ate of no insignificance, the production 
for the year 18!:10 amounting to about $90,000. 

The producers operating during the year were:-

The Hynes Terra-cotta and B1·ick Company, Toronto, Ont. 

The Ontario Ten·a-cotta Brick and Sewer Company, Toronto, Ont. 

The Toronto Pressed Brick and Terra-cotta Company, Toronto Ont. 
13 ' 
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The Rath bun Company, Deseronto, Ont. 

The Ormstown Brick and Terra-cotta Company, Ormstown, Que. 

The works of the J:Iyne's Terra-cotta and Brick Company arc in 
Toronto. Those of the Toronto and Ontario Companies between Milton 
and Oampbellville, Ont., while the two last company's works are at 
Deseronto, Ont., and Ormstown, Que., respectively. Besides producing 
a considerable q nantity of pressed fancy bricks, these companies (with 
the exception of the Rathbun Company) produce laL"ge quantities of 
ornamental terra-cotta wo1·k, such as tiles, panels, string courses, roofing 
and ridge tiles, finials, chimney pots and garden vases and pedestals. 
Olay, eminently suitable for the manufacture of terra-cotta, occurs in 
many paL"ts of the Dominion, though more especially in the Province of 
Ontal"io. Throughout the al"ea undel"lain by the Medina and Clinton 
formations, this is paL"ticularly so, as the shales of these formations on 
decomposing, afford a good clay, containing a sufficient amount of iron 
oxide for colouring. The more important localities are of course those at 
present being operated, viz. :-Stl"eetsville, Oampbellville, Milton and 
Napanee Mills. Other localities are Freeman and Hamilton, in Went­
worth county, and Limehouse, in Halton county. 

At Deseronto the Rathbun Company ar~ making a terra-cotta suitable 
for the fire-proofing of buildings. This material is made from a mixture 
of clay and sawdust in about equal proportionr:i, when on firing in kilns 
the sawdust is burnt out, leaving a vesicular product known to the trade 
as "porous terra-cotta." 

An experiment was made in the presence of the writer, where, in a 
small builJing 6x6x10 feet, built of 1-inch lumber and lined with ltinch 
terra-cotta furring, about one quarter of a cord of slabs and edgings, 
thoroughly saturated with kerosene, was ignited and allowed to burn for 
half an hour. Notwithstanding the intense heat in the interior, the sides 
and ends of the building were p1actically cool, while the roof (a flat one) 
was only warm. The firo was, at the encl of half an hour, extinguished 
quickly with water, after which Lhewallswere intact andhadapparenLly 
suffered no injury. Thii; company also manufacture porous terra-cotta 
in shapes suitable for the protection of wooden and iron beams and 
joists, as well as for arches for flooring, which have the advantage that, 
besides their fire-proof qualities, they add very materially to the 
strength of the flooring. 

The following extract from the Toronto Globe of' the 20th of May, 
1890, gives an account of a test made at the Board of Trade building at 
that time in course of construction in To1·onto :-

" An interesting test was made at the new Board of Trade buildings 
yesterday and is still in progrel:lS. The Rathbun Company, of Dese-
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rnnto, manufacturers of terra-cotta fire proof flooring, made a test in the 
1 presence of Mr. E. A. Kent, Buffalo, architect of the building ; Ml'. W. 

Phillips, superintendent of the works; Mr. Wills, secretary; Mr. J. I. 
Davidson, president of the Board of Trade; and :M.r. E. D. Morris, rept·e­
senting the Rathbun Company. An arch which was thought to be 
defective was selected for the test. The arch, composed only of terra­
cotta fire proof, is held between iron beams. A slab of iron about a foot 
square was placed in the centre of the arch, the span being 4 feet x 3 
feet. Over 5,000 lbs. of iron was piled on the piece of iron. More iron 
was piled on the arch in the afternoon, so as to ascertain the breaking 
weight of the arch. It finally broke under a pressure of 6,981 pounds, 
or 5,800 pounds to the square foot." 

In commenting on this account of· the test the Rathbun Company 
make the following remarks :-

"The test was made on the level floor of arch (no concrete) and com­
menced at 11 a.m. when 5,800 lbs. was placed on the arch ; the weight 
was left in position until 4:15 in the afternoon when 1,181 lbs. were 
added, making in all 6,981 lbs., the last 116 lbs. causing the breakage. 

"This test proves that the arch withstood 6,865 lbs. on 1 foot by 1.foot 
2 inches superficial area, oi· 5,721 lbs. to the square foot, the material 
being 8 inches thick in hollow blocks forming a flat arch." 

No statistics regarding terra-cotta are available beyond those of pro­
duction already given, nor is it possible to give figlll'es of production for 
previous years. 

Drain Tiles.-The manufacture of ordinary drain tiles is carried on at Drain tiles 

many of the brick yards throughout the Dominion, though there are 
many yards which produce tiles alone. The state of the industry is very 
similar to that of the year previous, no new features having been 
developed. 

According to returns made <lirect to this office, and supposed to repre- Production. 

sent about two-thirds of the total 0t1tput, the production for the year 
1890 was 10,521 thousands, valued at $140,877, which, compared with 
1889, shows a decrease in quantity of 5 thousands and an increase in 
value of $6,612. The production by provinces is shown as follows:-
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STRt.:C'l'URAl, MA'L'ERJAJ,S. 

TAllLF. 18. 

Pno1>UC't' ION o;· T1r.Es DumNG 18!!0. 

Province. No. of 'fl d 
' Return". I lOuRan 8. Vahw. 

Ontal'io .. 84 10,372 ~138,64.7 

! QuPlwc. 35 52ii 

~ova Scotia . .. ...... . ... ... .. 11 rno 
I'\(•w 13rnn•wick. 2 103 l,:)4f> 

'l'ota.Js .. 87 10,521 I $1-10,817 

Returns of the pl'oduction of tiles have been publii:ihed by this 
for the past fon1· ycan1, as follows :-

1886 ................. 12,416 M valued at .............. . 
1887 ......... .......... 14,658 M <lo 
1888 ................. 7,518 M <lo 
1889 ........ ..... ...... 10,526 M do 

$142,617 
230,068 
114,057 
134,265 

office 

The imports are included with those of sewer pipes in table 19. No 
exports are reported . 

Sewer Pipes.-During 1890 there were produced $348,000 worth of 
sewer pipes, which were made altogethe1· from domestic clay and salt 
glazed. Statistics of imports only are available, and it is presumed that 
there were no expol'ts. The following table shows the imports of sewe1· 
pipes and drain tiles:-

f\TJWC'l'UHA J, i\'1A'l'm!ft\f,R. 

TABLE 19. 

lMPOR'J'S 0 1" DRAIN TlLES ANO t;;;WER PJPF.~. 

I I 
'---J~iscal~ear. _ _ 1__:al11e. I 

1880. . . I 33, 796 I 
1881. . . . . . . . . . . . 37,368 
1882. . 70, 065 
1883. 70, 6!)0 

' 1884. 71, 755 
188.~. . . G9,58!l 
188fi. . . . . 57, !l53 
1887.. I 71,203 
1888. . : . l 01, 257 1 
188f!. . I 83, 21!) 
lSHO. . . . . . . 77, ~34 
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Pottery.-Ret,urns were received from 21 producers of pottery, aggre- Pottery. 

gating $195,242. This amount is supposed to represent about four-fifths 
of the total output, as returns were not received from several operatol'S 
known io have been producing during the year. The articleR principally 
manufactured are flower pots, chimney pots,jar·s, crocks and all varieties 
of Rockingham anu cane ware and earthenwarn. As may be seen on 
reference to the following table the production is largely that of the 
province of Quebec, where the largec and more important potteries are 
situated . 

Ontario ....................... .. ............... .. ... . 
Quebec ............ ................................ . 

ova Scotia ............. : ................ ... ....... . 
Prince Ed ward Island ........................... . 
Manitoba .......... .. ............................... . 

$ 76,242 
106,500 

5,000 
3,000 
4,500 

The following table shows the imports during the pasi eleven years, Earthenwnrr 

of which the greater part is made up of stoneware demijohns and jug~, imports. 

Rockingham and other heavy stoneware:-

~'l'llU("l' U RAL ~JA 'l'F.lllAL~ . 

'fADLll 20. 

lMPOH'l'R Ol•' EAH'l'l-!Jo~N\\'ARE. 

Fi~cal Y ear. I Vaine. 

-, -·-·--1--
] 880 . . . . . . . . . . . . . . . . . . . $322, 333 
1881. 43!J, 029 
l 882 . G.J.6, 734 
1883 . . . . . . . . . . . . . .. . G57 ,886 
1884 . 544,586 
1885. . .. . . . . . . . .. 511,853 1 
1886. .. . . . . . . . . . .. .. . fi99,26!) 
1887. . 750,6()1 
1888 . 697' 082 
1889 . . . . . . . . . . . . . 697,94() I 
1890 . 695, 206 

Sands and Gravels.-No r·eturns of production of sands and gravels Sands and 

have been received nor asked fol', as it would be impossible to arrive, grai•(' ls. 

even approximately, at the amount produced. The following table, 
however, represents the amou!1ts expor·ted dur'ing the past two years by 
provinces:-
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S·t'RUC'fURAL MATERIALS. 

TABT,E 21. 

EXPOR1'S m ' SAND AND GRAVEL. 

---, 

1889. 1890. 

Province. 

Tons. Value. Tons. Value. 

Ont:uio .. 

Nova Scotia .. 

282,7i4 Slil ,830 341,6561 $64,398 

172 G90 170 750 

New Brunswick. . 80 so 21.0 290 

Manitoba . ... . ... . ....... . 122 80 

British Columbia .. . 18 47 . .. 

- ------------ - ---
Totals .. 283,044 $52,647 342,158 $G5,518 

The exports fo1· the past fourteen years are as follows :-

STRUC'l'UltAf, MA'l'ERIALR. 

T ,\Bf,E 22. 

EXPORTS m· SAND AND GnA VEL. 

Year. 'l'ons. Value. \ Tons. Value. 

1877 11,9!)8 $ 2, 151 1884 . . .. ···· · ·· · ··· 73, 741 $19,978 

11878 . . 50,140 I 8,381 11885 .. 110,661 I 22,878 

1879 .. ·· · · ·· · ··· 46,999 !J,438 1886 . . 124,865 24,226 

1880. 53,\151 11,177 1 1887. 180,860 30,307 

1881. . 58,693 15,12fl 1888. 260,929 38,398 

1882 . . 60,158 16,218 1889 . .... . . . .... 288,044 52,647 I 

1883 .. 55,346 14,065 18l!O . ··· · · ·· ·· · ···· 342,158 65,5181 

------
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