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To His Honour Frawk SrirLmMaN BARNARD,

Lieutenant-Governor of the Province of British Columbia.
May 1T PLEASE Your Honour:

The Annual Report of the Provincial Mineralogist upon the Mining Industry of the
Province for the year 1915 is herewith respectfully submitted.

L. A. CAMPBELL,
Minister of Mines.
Minister of Mines' Office,
March B1st, 1916.
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To the Honourable Lorne A, Campbell,
Minister of Mines.

Sir,—1I have the honour to submit herewith my Annual Report on the Mining Industry
of the Province for the year ending December 31st, 1915,

The statistical tables give the total mineral output of the Provinee to date, and show in
considerable detail the actual mineral production of the past year, as based on smelter or mill
returns ; also, a summary of the production of each of the last four years, thus illustrating by
comparison the progress made in productive mining during this period.

To facilitate comparison with information previously given, I have retained, as closely as
was possible, the general form already established for such tables and for the Report. '

T have the honour to be,
Sir
Your obedient servant,
WILLIAM FLEET ROBERTSON,
Provincial Mineralogist.

»

Burean of Mines, Vietoria, B.C.,
March Sist, 1916.



MINERAL PRODUCTION OF BRITISH COLUMBIA.

METHOD OF COMPUTING PRODUCTION.

In assembling the output of the lode mines in the following tables, the established custom
of this Bureau has been adhered to, viz. : The output of a mine for the year is considered that
amount of ore for which the smelter or mill returns have been received during the year. This
system does not give the exact amount mined during the year, but rather the amount credited
to the mine on the company’s books during such year.

For ore shipped in December the smelter returns are not likely to be received until
February in the new year, or later, and have, consequently, to be carried over to the credit of
such new year. This plan, however, will be found very approximate for each year, and
uitimately correct, as ore not eredifed in one year iz credited in the next.

In the lode mines tables, the amount of the shipments has been obtained from certified
returns received from the various mines, as provided for in the ‘ Inspection of Metalliferous
Mines Act, 1897.” In calculating the value of the products, the average prices for the year
in the New York Metal Market have been used as a basis. For silver 95 per cent., for lead
90 per cent., and for zinc 85 per cent. of such market prices have been taken, Treatment and
other charges have not been deducted, except that in copper the amount of metal actually
recovered has been taken, thus covering loss in slags.

TABLE I.—Totrar ProDUCTION FOR ALL YEARS UP TO AND INCLUDING 1915,

Gold, placer ... ... i e e ettt $ 74,039,603
Gold, lode . .. . i ittt e 86,763,450
S = 30,208,273
7. Y 33,407,662
Copper.......... «cvr ooun. . 96,774,870
Coal and eoke,....... ..., .. 156,928 640
Building-stone, bricks, ete. . et 25,398,282
Other metals, zine, ete...... 3,659,473

Total .. ... .. ..c.ciivie oon e $516,270,253

TABLE II.—PRODUCTION FOR EACH YEAR FROM 1852 1o 1915 (1ncLUsIVE).

1852 to 1892 (nelusive) . ... o i et e, $ 81,090,069
T 3,588,413
. 4 4,225,717
1895 ..o e e Y 5,643,042
1 P 7,507,956
S 10,455,268
1808 .. e e e 10,906,861
1899 ... e e e e 12,393,131
1 16,344,751
L U 20,086,780
L0 e e et iaa e Y7,486,550
1003 i e e e e eee e aaa 17,495,954
1004 L e e e e, 18,977,359
100 . L i e i e reeeei e e eeaeeenaean .. 22,481,325
L8 . e e e e 24,880,546
G 25,882,560
1T 23,851,277
1000 . i e eeeeeeaaeaet e 24,443,025
1910 ... e e e e 26,377,066
£ 23,499,072
55 32,440,800
A e e 30,296,398
1914 ..... e e e e e 26,388,825
2 29,447,508

Total ....... ... e e e e $516,270,253
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Table TI1. gives a statement in detail of the quantities and value of the different mineral
products for the years 1913, 1914, and 1915. 1t has been impossible as yet to collect complete
statistics regarding building-stone, lime, bricks, tiles, and other miscellaneous products, but
such figures as has heen possible to secure are given in some detail in Table V.

TABLE IIL

QUANTITIES AND VALUE oF MINERAL Propucrs ror 1913, 1914, axp 1915.

1913. 1914. 1915.
Customary
Measure.
Quantity. {| Value. | Quantity. | Value. Quantity. | Value,
Gold, placer..... OQuneces.......|eeeivanaes $ 510,000i....... s % 565,000 38,5008 770,000
v lode....... roeee., 272,954 5,627,490 247,170, 5,100,004 250,021; 5,167,034
Silver,........... . 3,465,856| 1,968,606 3,602,180; 1,876,7368) 3,366,506) 1,588,091
Lead ............ Pounds ...... 55,364,677\ 2,175,8321 50,625,048; 1,771,877 46,503,590 1,939,200
Copper .......... v ... . 46,460,305 7,094,489 45,009,609 6,121,319| 56,918,405 9,835,500
Zine............. B e 6,758,768 824,421 7,866,467 346,125| 12,982,440 1,460,524
Coal............. Tons, 2,2401b. | 2,137,483 7,481,196 1,810,967 6,338,385| 1,611,129| 4,638,952
Coke..... ...... ” " 286,045 1,716,270 234,577 1,407,462 245,871 1,475,226
Miscellanecus pro-[.............]..... ... 3,388,100 .......... 285207 .......... 1,571,181
[ducts —_ _— _
$30,296,398 $26,388,825 $29,447,508
TABLE IV.
OutpuT OF MINERAL PRODUCTS BY DISTRICTY AND DIVISIONS.
Drvisrons, D1sTRICTS.
Names,
1913. [ 1914, 1915, 1913 1914, 1915,
CARIBOO DISTRICT. v v vnvevunvns|iviunennnnlosaniviseatonesinnnes $ 226,024{8 308,807(% 885,502
Cariboo Mining Division ...... $ 131,000(8 166,500 217,500|...........] coiiiivin]enine s,
Quesnel n e 55,000 37,000 86,000, .......... e i
Omineoa # e 40,024 105,307 B82,002| . ... ... ool cii e
CassSTAR DISTRICT .vvvvvnnvnnieafoiiineenas]oniinianne]oniennnnns 412,748 2,079,177 4,420,988
FEAST KoOTERAY DISTRICT.. . ... | cieviie]vnnnnnnne |anunnnnns 5,047,935| 4,708,672; 4,653,336
WEST KooTENAY DISTRICT .. ..o |eeee e |oeeeennnad]| venannns. 7,002,107| 6,311,205; 7,308,793
Atnsworth Division 627,150 471,534 860,846 .......0i v e,
Slocan and Slocan City 2,258,309 1,780,936] 2,455,462|.... ... . . o iiiei]iieaieian
Nelson " 863,966 579,563 (i1 8% ir RN BN I
Trail Creek ” 3,305,771| 3,456,610 3,865284|..... ... |eeeeiiinis [,
Other parts. ....oveeeeeeeenn, 36,911 22,562 18924 ). .o
BoUNDARY-YALE DISTRICT ... ... . .cooiiia]evnennnai)ounninn, 7,925,336 4,867,020 5,470,689
Osoyoos, Grand Forks & Green- )
wood Divigions..... ....... 6,833,902| 4,270,744} 5,023,635]. .. .. .. feieiiiiiiii]eiaes it
Similkameen, Nicola, Vernon..| 1,019,340 533,991 7AW | I [
Yale, Asheroft, Kamloops. .. .. 72,094 62,204 7524 | I (DA
LILLOOET DISTRICT. . oo vve i veen Jovennnere]oaverineas|vorennnnns 71,445 38,978 25,643
Coasr Districts (Nanaimo, Al-
berni, Clayoquot, Quatsino,
Victoria, Vancouver).. . ....ov|eeernveeerforraenens feeees venn 8,620,803| 8,079,957 6,682,057
$30,296,398| $26,388,825|§ 29,447,508




TABLE V.
MisceLLANEoUs Propucts axp Totars or PropuerioNn, 1915.
DETAILS OF MISCELLANEOUS PRODUCTS. : SumMarY oF ToTars oF PRODUCTION,
= e g
DIsSTRICT AND DIVISION, - @ , g o ] ] &m . | 45 oo
; £ g g . 2 g =5 )| SEE | 2 2 +w& & | Totals for | Totals for
= & 43 i) o £ =] & 3 & R gl =28% = 52E  Divisi Distri
g g g; = g g .E'g - g § ‘ 2 8 "ZE 3 2 | < 8.8 TGEE ivisions. istricts.
25 B = g o= 3 L= | S8 1 BEE o g
8 |33 22| 2 |E2| 28| KB | @ £ | E&|| &% | 858 | =28
$ $ $ $ 8 $ $ $ 8 $ $ $ $ $

CARIBOO . ..ovvvveeens]vmnnnnan|cnnns [ U AN [ T B I I I O O IS 885,502
Cariboo...... .....| cceveins L,o0o|........ LOOO|....... 500G ..... [ IO [P P . 2500 ..., 215,000 217,500]. .........
Quesnel. —ove oo e LOOO| ool L0o0O| ... ... 85,000  86,000(...... ..
Omineca .......cc|ieevunnne|omaeene]oeannnn. 1,000(....... 51,11 N DA DU DR 11,5000, .. ... 580,502 582,002 . .........

F.X-12) 17 ;YO [N I I A [P FAP O RN | U DR S 4,420,988
Atlin......coooiii]iinnann O 8400 e N e R P S . 8,400 ... ..... 395,086 403,486|..... ...
Liard-Stikine.....

Skeens, Portland G} ......... 2,500 5,000 2,000/ 1,000 3,000 .... N U N B . 13,500].......... 4,004,002| 4,017,502{..........
Queen Charlutte .. ' . ‘

EasT KOOTENAY ... .. uvenennan]nn-nt L I I I P DR Y U ISR EE I I I 4,653,836
Fort Steele.........|......oifoeuns . 1,600| 1,000| 20000 3,000|.......1....... R . 7,000} 3,224,310 1,370,876| 4,602,186/..........
Windermere-Golden. |......... e 1,000 1,000| 3,000 2,000 .... .|...cconfeen o] 0000, ..o 44,650 51,650|..........

Wear KooreNAY .....|..... P IR R (AN AU . ARSI IS (PN | PN DR S IR 7,308,793 |
Adnsworth .. ..o oaen i aaeiann LOOG ..o o] LOOO o e e 2000....... . 358,848 360,846 ..........

- Blocan & Slocan City|......... S Y P I Y I N 2,455,462 2,455462|..........
Nelson ......covvvfuennnnnin 1,000 2,000 3,000 3,000f 3,600 .....| 2000...,..0....... 14,600.......... 593,677 608,277(..........
Trail Creek. .... ... [......... 2,000)........ 15,000 10,000| 16,000 .. ...|[....... PN I W all) 38,710[.......... 3,826,574 3,865,284|.........
Other Divisions. ... |......... 1,000], ... ol 2,0000 2,0000 .... .|..... [ I 5,000(.......... 13,924 18,994|..........

BouRpARY-YALE......|......... N U [ R P R (S [P S 5,470,689
Grand Forks ..... :

Greenwood. ..... ‘ ......... 54,654 3,000 3,000 3,000 3,000[....... 2000(...  .|....... 68,654!......... 4,954,981 5,023,635.........
Osoyovs.... .....
Similkameen .....
Nicola........... £ ......... 2,000]........ 1,000 2,000 2,000(.......0.....cfeeei o 7,000 346,73] 18,002 37L,733|..........
Vernon e :
Yale....o...... .
Asgheroft. .... . Fl......... 2,000(........ 2,000) 3,000 3,000{....... 1,323 ..., ... 11,323 ... ...... 63,998 75,82 ... .. ...
Kamloops........
LILLOOET ...... ..... A B 2,000 5,0000 5,000 50000 ......| ... ], 17,000(.......... 8,643 25,643 25,643
CoasT DISTRICT .. . .. 464,690 51,088| 252,4501274,660| 37,948 80,542| 82,744| 40,383| 71,827 9,653|1,365,994| 3,543,137 1,772,926 6,682,057 6,632,057
464,6901125,642] 267,450/309,669) 72,948:119,142] 82,744) 45,706] 71,827) 11,363 11,571,181} 7,114,178/ 20,762,149 29,447,508 29,447,508

g oap 9

"NOLLONGON,] TVHENITY

6
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TABLE VI.—PracEr GoLD.

Table VI. contains the yearly production of placer gold to date, as determined by the
returns sent in by the banks and express companies, of gold transmitted by them to the mints,
and from returns sent in by the Gold Commissioners and Mining Recorders. To these yearly
amounts one-third was added up to the year 1878 ; from then to 1895 and from 1898 to 1909,
onefifth ; and since then one-tenth, which proportions are considered to represent, approxi-
mately, the amount of gold sold of which there is no record. This placer gold contains from
10 to 25 per cent. silver, but the silver value has not been separated from the totals, as it would
be insignificant.

YiELp oF PracER GoLp PER YEAR To DATE.

1858...... $ 705,000 1873...... $ 1,305,749 1888... ... $ 616,751 1903, ..... $ 1,060,420
1859, ..... 1,615,070 1874...... 1,344,618 1889...... 588,523 1904...... 1,115,300
1860, ..., 2,998 543 1875. ... .. 2,474,004 1890...... 490,435 1905, ..... 969,300
1861...... 2,666,118 1876... .. 1,786,648 1891...... 429,811 1906 ... 948,400
1862. .. .. 2,656,903 1877...... 1,608,182 1892...... 399,526 ©  1907...... 828,000
1863...... 3,013,563 1878 ..... 1,275,204 1893...... 356,131 1908, ..... 647,000
1864...... 3,735,850 1879...... 1,290,058 1894, . ... 405,516 1909_..... 477,000
1865. . .. .. 3,401,205 1880 ..... 1,013,827 1895, ... 481,683 1010.....0 540,000
1866 ..... 2,662,106 1881...... 1,046,787 1806, ..... 544,026 1011...... 426,000
1867 ... 2,480,868 1882...... 954,085 1897...... 513,520 1912, ..., 555,500
1868, ..... 3,372,972 1883 ... .. 704,252 1808. ... 843,346 1913 ..... 510,000
1869.... 1,774,978 1984 ..... 736,165 1899, ..... 1,344,900 1914, .. ... 565,000
1870... .. 1,336,956 1883 ..... 713,738 1900...... 1,278,724 1915...... 770,000
1871...... 1,799,440 1886... .. 903,651 1901...... 970,100
1872...... 1,610,972 1887...... 693,709 1002...... 1,073,140

Total. ..ottt et e 74,039,603

TABLE VII.--PropvcTioNn oF Lone MINES.

. Goup. SILVER. LEAD. COPPER, ZINC,
& Toran
ot VALUE.
Oz Value. 0Oz Value. Pounds. Value, Pounds. Value. | Pounds. | Value.

S L) $ #
17,331 204,800 9,216] .. 26,647
75,000 674,500 20,813 104,813
47,873 165,100 6,408 54,871
73,048 Nil. Nd, 78,043
4,000 Nil. Nil. - 4,000
66,085 808,420 33,084 .. . - 99,099
195,000| 2,185,023 bR S P . PR I 297,400
470,218 5,862,523 169,875 .. R 781,342
1895 39,264 785,271| 1,496,522 977,220| 16,475,464 532,255 .. S 2,842,807
1806 62,250| 1,244,1807 3,135,343 2,100,689 24,198,977 721,884 .. P 4,357,179
1807) 106,141( 2,122,820} 5,472,071| 3,272,836 B88,841,135| 1,390,517 o [ P 7,052,481
1808 110,081 2,201,217y 4,202,401 2,375,8411 31,608,650 1,077,581 I P 6,520,420
1899 138,315| 2,857,673 2,950,413) 1,663,708] 21,862,438 878,870 . e T 6,761,804
1900 167,153| 8,453,381| 3,958,175 2,300,200 63,358,621 2,601,887| 9,007,080 1,615,289|.. Y 10,088,757
1001| 210,384 4,348,808 5,151,333 2,584,740] 61,582,906 2,002,733| 27,603,740| 4,446,983).. F 13,683,044
1902 236,491| 4,888,266 3,917,017| 1,041,328 22,536,381 824,832 20,836,067 3,446,673 .. . .| 11,101,102
1908 232,881| 4,812,618| 2,906,204 1,521,472 18,050,283 680,744| 34,350,021 4,547,885 .. 11,571,367
1004] 222,042 4.589,608] 3,292.481| 1,710,516 56,646,244| 1421874 35,710,128 4,576,037 12,304,036
1006] 238,660 4,933,102] 8.430,417| 1,971,818 56,580,708 2,399,022| §7,692,2511 5,876,222 15,180,164
1008] 224,027 4,630,630 2,080,262 1,897,320| 52,408,217 2,607,578| 42,990,488| 8,288,565 17,484,162
1907 | 196,179] 4,055,020 2,745,448| 1,703,825 47,738,703| 2,201 458| 40,832,720| 8,106,544 16,216,847
1008| 955,582] 5,282,880 2,631,880 1,321,483 45,195,783| 1,682,709 47,274,614( 6,240,248).. 14,477,411
1900| 258,224) 4,924,000; 2,532,7421 1,230,270; 44,896,346| 1,700,259 45,507,245( 5,018,522 14,191,141
1910] 267,701| 5,533,380| 2,450,241 1,245,016 34,668,746 1,386,3501 38,243,984 4,871,512 13,228,731
1011} 228,817, 4,725,513, 1,802,364 958,203 26,872,307| 1,069,521( 36,927,656{ 4,571,644 11,454,063
1912] 257,496] 5,322,442| 8,132,108) 1,810,045] 44,871,454| 1,805,627 51,466,537| 8,408,513 17,862,768
1013 272,%54| 5,627,490 3,465,856| 1,068,008| 65,364,077 2,175,882( 46,460,805 7,004,480 17,190,838
1014| 247,170 5,109,004| 3,602,180 1,876,736| b50,625,048{ 1,771,877( 45,000,600 6,121,310 ,467 15,225,061
1ms5| 280,021 5,187,834| 3,366,506, 1,588,901 46,508,500 1,939,200| 066,918,405 6,835,500 12,982 440) 1,460,624) 16,002,140
To'l | 4,208,294 | 86,768,450| 70,107,401 39,208,273 338,151,986 88,407,662 652,126,311 96,774,870| 48,284,601 | 3,168,774 250,413,028
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TABLE VIIL—Coan axp Coke Propucrion pErR YEAR To DATE.

Coar.

Year. Tons {2,240 th.). Value,
1836-1881. ... ... L873,907. ... oL i $ 6,003,245
188 i e 282,139, ....,... ere e aeaaas B46,417
L N 213,299, .. ...l o e has 639,897
1884 ...uven it ol e e 395,070, ... .. e 1,182,210
1885 .. .o i i i . 260,696l e 796,788
1886 .. ... e 326636, ..., . ... 979,408
B 413,360, ... ... ... e 1,240,080
1888 i 480301 .. ...l 1,467,903
IBBY . e e 579,830, ... .00t ... 1,739,490
IBOD ..o 678,140 ... ... Ll Ceeee 2,034,420
IBOL ..o e e e 1,029,097...... e e .. 3,087,291
1892 . ... e el 826,335, ... ... e e 2,479,005
1803 ... ... L. 918204l 2,934,882
RO L. e i e, 1012953, ...t ere i 3,038,859
1895 ... . i i e 038,654, ... ... .o 2,818,962
L BOB,222, ... e, 2,688,666
U BR2BB4. ... i iei e 2,648,562
1898 ... et aieeaea 1,135,865, . ... ovv it iine s e 3,407,595
1899 .l i ie e 1,306,324 ... ... 3,918,972
L L430.895. ... ... Loiiiiiieneaen 4,318,785
1901 ... e, 1,460,330 ... ... oL, 4,380,993
1902 ... . e 1,307,304 . .. 4,192,182
1903 .. e LI6B, I ... 3,504,582
1904 .. ... o e i e, 1,258,628, ..., .. e 3,760,884
1905 . . o e e 1,384,312 . oo 4,152,936
L LAIT308. ... L 4,551,909
1907 . oo o e 1,800,067 ..., 6,300,235
1908 .. . L e, LB77,849, e i 5,872,472
1909 . e e 2,006,476, ... ..ol iiee e 7,022,666
L 1 L P 2,800,046, ......... iieiiiiieranes 9,800,161
2 3 293,062, ... ..., i e 7,675,717
1012 e e 2628804, ... . ... L.l 9,200,814
1913 . e 2,137,483, ... i Ceees 1,481,190
1904 o e LBIOOBT ... i oL 6,338,385
1915 .. oo e s 1,611,129 ... ...................... 5,638,952

Total. ... .o cvi i eeneas 42.810,516 $138,146,015
CokE.

Year. Tons (2,240 1.). Value.
1805-97. .o e e, 19396, .. ... il i $ 96,980
1898 {estimated).. _.................. 35,000, . .. . eee e 175,000
1899 .. ... ..l e e 34250, . 171,255

. 85,149 ..., . 425,745
127,081, ...... o iiiiien i, 635,405
12B,016 .. .. vt i niai e 640,075
185,543 . ... oo e 827,715

OBALBTT oo 1,407,462
QUB.BTL . O 1,475,226

3,347,740 $18,782,625
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TABLE IX.—ProovcTioN IN DETAIL OF THE

DisTRICT.
Cariboo.....oooiiii
Cariboo Division ....... ...t caenet.
Quesnel B rerrearaiieaes e e
OmMiNees 11 aeviiiiiiiaiie e
Cn.sai.n,r.l..'._ ................... rearae s
Atlin Divigion . ..oovvun v onvririaiaiis e .

Liard, 8tikine, Skeena, Queen Charlotte,
Portland Canal Divisions,

East Kootenay....... ...
Fort Steela Division.............ccoviivinn

Windermere-Golden .......ocoviiiiiiiinaan

West Kootenay ....... ........ .. Ceraranes
Ainsworth Division............. ~.... e

Slocan and Slocan OQity.......................
Nelgon Division., .... ...... e e
Trail Creek Division....... TR PP PN

Revelstoke, Trout Lake and Lardeau.........

Bonndary-Yale............o...o..o, .. N
(Grand " Forks, Greenwood and Oeoyoos
Divisions.)

Similkameen, Nicola, and Vernon Divisionas. ..

Yale, Ashcroft and Kamloops Divisions, .. ....
Lillooet...... .. e e

Lillooet and Clinten Divisione...............
Const. . oo e e e w eeaaas

(Nanaimo, Alberni, - Olayoguot, Quat-
sino, New Westminster, Vancouver, and
Victoria Divisions.)

TOTALS v vvninnnnvnnnanen Freereisainaas

GoLD—PLACER. Geup—LepE. SILVESR.
Toxs.
Ounces| Value. Cunces,| Value. Ounces, Value.
8 $
9,000 180,000 .. vovnn [ viviinninn o caat
6,550 181,000]........ O PP
8,250 185,000} .... ... e I -
, 760 (1.1 ISP I P
600 X 1.01 ] I I N
1,500 XL | I IR .
1,750 35,000] . .cennn| wunnn P T
,2h0 1111 [P I J O N
400 1.1, T] I R I,
300 6,000 62 1,281 46,208
300 6,000 203 4,106 185,265
600 12.000) 1.524 31.601 ,166
14,500 200,000]civivii | wnias s i
15,750 315,000 1,355 B1,0-
16,100 322,000 1,000 20,470|...,......
850 377,000 875 086/... .....
450 , 000 197 4,072 5,368
650 13,000 29 599 4,714
1,150 23,000 2,884 59,012 131,608
1,460 X 6,034 063 175,179 X
100 2,000f,.aviiei]- [T 378,018 217,821
100 2,000 ........ e 362,311 205,798
1

801,756

517| 447,015 258,505
2,087 320,586 171,714
2,601 289,586 ,675
4,00%| 1,867,105 957,841
5,208 1,841,228 1,045,818
269| 1,775,075 995,583
837! 1.812,550 524
361,004] 164,182 94,881
54-4,117 129,011 73,278
816,210 160,268 78,200

180, ,406 y
2,790,040 87,550 50,584
2,831,873 109,585 62,244
2,864,201 136,185 70,052

1915 ,0663 | - - 2,947,439 ) )
1912 451 1,840 43,536 25,159
1m3 548 1,116 93,307 13,289
1014 149 166 11,206 5,885
1916 166 310 ,740 7901
1912 |1,980,084 50 1,000 104,849 2,167,220] 989,341 295,000
1918 (1,844,795 60 1,000| 101,195 2,091,70L) 894,048 923,819
1914 |1,008,220 50 1,000] 84,008 1,775,048 847,081 181,208
1916 |1,298,724 100 %,% 87.670| 1,816,273] 273,746 129,231
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MervarLirerous Mines, Erc., vor 1912, 1913, 1914, axp 1913,
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TABLE X. - Snowise MixeraL Propucrion oF Britisi CoLUuMBIA.
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PROGRESS OF MINING.

The gross value of the mineral production for 1915 was $29,447,508, an increase over that
of the year 1914 of 3,058,683, or nearly 12 per cent. The gross value of the metallic minerals
recovered in 1915 was $20,762,149, which represents an increase over last year of nearly
$5,000,000, a percentage increase of about 31 per cent., which is certainly a matter of
congratulation,

It might be further pointed out that the metalliferous output for 1915 was the greatest
in the history of mining in the Province, being nearly 14 per cent. greater than the former
record year of 1912, Yet the year 1915 opened under very inauspicious conditions as far as
mining was concerned ; the war had only fairly started, and at that time the final issue was in
doubt, while the duration of the conflict was then quite unknown.

Under these circumstances it is not to be wondered at that the metal market was so
uncertain that producers felt timid as to the future, particularly as the opening months of the
year saw the prices of all the metals, except zine, much below normal. "

Apparentlyﬁ no one foresaw or appreciated the trend of modern warfare, with its unpre-
cedented use of artillery, nor realized the tremendous amounts of metal that would be consumed
thereby,

How great this consumption of the metals has been ean scarcely be appreciated when
expressed in figures, but some conception of the enormous expenditure of metals can be
obtained from a calculation published by the Mining and Seientific Press, and based upon
French official statements, that 4,500,000 shells were used by the section of the French Army
in Champagne during a four days’ bombardment along a twenty-mile front.

The editor, T. A. Riekard, caleulates that these shells contained about 18,000,000 . of
copper, 30,000,000 . of lead, and 8,000,000 1. of zine. To apply these quantities to the
total output of British Columbia made during the year 1915, it will be seen that the year's
output of copper would have lasted that small section of the French Army about twelve and
one-half days, the lead-output for six days, and the zine-output for six and one-half days.

The close of 1914 found many of the mines shut down and most of the large producers
restricting their output under a common agreement to do so.

Then came the enormous demand for shells of all sorts, from all the Allies, necessitating
the use of an amount of copper, lead, zine, and other metals which soon depleted the stocks,
so that by May and June the prices of the metals began to scar, and all the mines that were
in a position promptly to supply the demand were pushed to make as great an output as
possible.

These higher prices for metals continuing throughout the remainder of the year, stimulated
the mineral production very greatly and rendered the margin of profit on production much
“higher.

Tt seems to have been generally considered that these higher prices were only war prices,
and that, at the close of hostilities, the value of metals would drop at least to normal, if not
below. Consequently, as the duration of the war was not expected to be very long, those
mines not prepared to make a production in the near future could not expect to profit by
higher prices, and, as capital was in demand for other purposes, the amount available for
development was very slight.

[RESRNE
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The result has been that actual producers increased their cutputs, but few new ones began
a production, so that the amount of new development done throughout the year has been less
than normal.

In British Columbia the recruiting sergeant has found such ready response from the
prospectors and miners that prospecting is practically at a standstill and is left to those too
old to be accepted for military service or otherwise disqualified.

Of all the metals produced in British Columbia, silver was the only one the price of which
was not raised by the war, for the reason that it is not used in war materials, despite the old
saying that ‘“wars are won with silver bullets.” On the contrary, the price of silver fell off
very considerably ; in 1913 the price of silver in New York varied between 63 and 57.8 cents,
averaging for the year 59.8 cents; in 1914 the average price for the year was 54.8 cents, while
for 1915 the average price for the year was only 49.7 cents.

This low price of silver acted as a deterrent to production in many of the silver-lead
mines of the 8locan, Ainsworth, and Nelson Divisions, the ores of which contain, on the
average, about twice the value in silver that they do in lead.

To show the effect of this drop in silver values in these Divisions, using the lead produced
as an indicator, as the proportions of lead and silver are fairly constant in our galena ores,
Ainsworth produced in 1915 only about one-third ag much lead asin 1914, Sloca.n produced
about 97 per cent. (but here the ores of the larger properties carry so much zine that there
was a prefit in that metal), while in the Nelson Division the lead output in 1915 was less than
half that of the previous year.

The output of silver in 1915 was $287,745 less than in the preceding year.

With the exception of silver, which has already been commented upon, all the other metals
show a material increase. The colliery-output, however, shows a heavy falling-off—about
$631,669 ; while the value of building materials, ete., produced has decreased by $1,281,736,
or 45 per cent. of the previous year’s output. ‘

These two latter items are not an index of mining, properly speaking, but are influenced
by the general industrial and financial state of the Province, as they are to all intents and
purposes for home consumption and not for export.

The features of the year are the very great increases in the copper and zine productions’
and, as the prices of both these metals seem to show no indication of serious decrease, while
the present developments of properties gives reason to expect further large increases in 1916,
there is every cause to believe that the coming year will be a record one as far as the metal-
liferous mines are concerned,

It is to be noted that this past year the value of the copper-output was practically 50
per cent. of that of the gross metalliferous production of the Province.

Tt is a matter of congratulation also that zine is now being vefined in the Province’-as
described later-—and there is every prospect that within a short time copper will also be refined
here, thus enabling us to ship these products in a marketable form.

The grﬁdua,l increase in production during the past twenty-six years, and its fluctuations,
are graphically shown in Table X., on page 14 of this Report.

The tonnage of ore mined in the lode mines of the Provinee during the past year was
greater than that of 1914, The ore mined amounted to 2,690,110 tons, showing an increase
from that of the previous year of 514,139 tons.

The tonnage mined in 1915 was produced by the various districts in about the following
proportions : Boundary, 45.77 per cent. ; Ressland, 12.60 per cent. ; Cassiar, 24.04 per cent. ;
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the Coast District, 8,38 per cent. ; Slocan District, 4.25 per cent. ; Ainsworth, 1.58 per cent. ;
Nelson, 0.87 per eent. ; East Kootenay, 1.85 per cent.; and all other parts of the Province
combined, 0.66 per cent.

The following table shows the number of mines which shipped ore during the year 1915,
the districts in which they are situated, and the tonnage produced in each distriet, together
with the number of men employed, both above ground and underground :— '

TABLE sHowiNG DistriBuTioN oF SHIPpPING MINES 1N 1915,

No. of
- Mines ]MEN EMPLOYED IN THESE Mixgs.
Tous of No. of hippi
Ore Mines 8 Pplgg.
. — over 1
shipped. | shipping. Tons in
1915 Below. Above, Total,
Cassrar DisTaicr:
Atlin, 8tikine, Queen Charlotte,
and Portlond Canal.......... 722 6 2 28 16 44
Sheena.. . ...vvvervrrnnenns 645,989 1 1 256 &5 311
CARIBOO IMSTRICT : oo :
Omineca . ... .coovvevonnn... 17,545 12 2 78 58 131
East KooTENAY DISTRICT:
Fort Steele ...o.oovvvvennsnnn, 44,372 2 2 82 47 129
Windermere-Golden.......... 8,556 2 1 14 22 36
WesT KOOTENAY DISTRICT :
Ainsworth......ooo0 vv venun- 42,630 18 5 122 30 172
Slocan and Slocan City ........ 114,292 27 12 384 132 516
Nelson .....covviicieieninnnan 23,634 21 11 139 63 204
Trail Creek. .................. 338,568 6 4 715 151 866
Other Divisiona ............... 165 4 | 18 12 30
BoUuNDARY-YALE DISTRICT : .
Grand Forks, Green'wood, and
OBOFOOS . . .ovvcviaiinnannnas 1,228,724 16 11 460 227 887
Yale, Asheroft, and Kamloops. . 2,134 4 1 37 .25 62
Similkameen, Vernon,and Nicola 285 & 1 7 9 16
Lwroorr Disrricr..... peere e 50 2 | 2 4 ]
SovrmEry Coasr DisTRICT......... 225,454 6 [} 213 439 652
Total. .......... 2,690,110 132 59 2,650 1,312 3,862

In explanation of the table it should be said that, in its preparation, s mine employing
twelve men for four months is credited in the table with four men for twelve months, so that
the total given is less than the actual number of individuals who worked in the mines during

the year. :
TABLE sHOWING NoN-sHIPPING MINES AND MEN EMPLOYED.

NuMmeER oF M1NES. MEN EMPLOYKD.
DisTRICT. -
Working, [ Idle. Total. Below. | Above. | Total.

COAST AND CASSIAR. ............. .. 4 9 18 83 20 75
Basr KOOTENAY, . .\.ieiiiiiaiinne v cveaasfrare vnnes 2 F 2 | IR P P
AINSWORTH. , . ..oovvvvnnnnn. 1 7 8 4 2 6
BLOOAN .ttt tiit irininene e 12 13 285 44 18 60
NELSON . vt iovrmaiestenrernnne sanis 7 4 11 a1 17 45
TRAILCREEE . .ovvvvvnrvrnnr crre sameenns|osnnasisss §- [ | R [
LARDEAU. ... tiiiiirnr vnnnnnnnnas os ‘ i 2 3 2 -2 4
BOUNDARY ... ivvniviivnnrnrnronranrenanns 3 10 13 9 46 56 y
LOLLOOET . . ottt i e ienenrneerenes 3 1 4 14 20 34 “

7 PR 31 53 84 159 123 282 N
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SUMMARY OF THE STATISTICAL TABLES.

Referring to the preceding tables of the mineral production of the Province, the following -
is & summary of their contents : —

TaBLE I. shows the total gross value of each mineral product mined in the Province up
to the end of 1915, aggregating $516,270,253. From this table it will be seen that coal-mining
has produced more than any other separate class of mining, a total of $156,928,640; followed
next in importance by copper at $96,774,870, and next in order is lode gold at #$86,763,450,
with placer gold in fourth place at $74,039,603.

The metal gold, obtained from both placer and lode mining amounts to a value of
$160,803,053, the greatest amount derived from any one mineral, the next important being
coal, the total gross value of which, combined with that of coke, is $156,928,640, followed by
copper at $96,774,870, silver at $39,298,273, and lead at $33,407,662.

TaBLE IT. shows the value of the total production of the mines of the Province for each
year from 1893 to 1915 (inclusive), during which period the output increased hearly tenfold,
and reached a production, for the year 1913, valued at $30,296,398, which is nearly three
times what it was in 1898. The gross production for tke year 1915 is $29,447,508, which is
$3,058,683 greater than that of the year 1914. This is certainly a matter for congratulation,
more particularly as the year 1915 did not open auspiciously in regard to mining.

The value of the total mineral production of the Province up to the end of 1915 was
$516,270,253,

TasLe ITL gives the quantities in the customary units of measure, and the values, of the
various metals or minerals which go to make up the total of the mineral production of the
Province, and also, for the purposes of comparison, similar data for the two preceding years.

The table shows that there has been this year an increase in the production of placer gold
of $205,000, and at the same time an increase in the output of lode gold of $58,930, ma.kmg
an increase of $263,930 in the total production of the metal.

The amount of silver produced this year was 3,366,506 oz., having a gross value of
$1,588,991, a decrease in the number of ounces produced of 235,674, due to a decreased
output in the Omineca, Fort Steele, Ainsworth, Nelson, and Boundary Districts, which was
partially compensated by increases in Skeena and Slocan Districts. The value of the silver

_ production in 1915 was $287,745 less than in 1914 ; this large decrease shows the effect of the

prevailing low market price of silver in 1915.

The table shows an output of lead in 1915 amounting to 46,503,590 ., valued at
$1,939,200, which is a decrease from the production of the preceding year of 4,121,458 B, of
lead, but an increase in value of $167,323, due to the advance in value of the metal.

The production of copper this year was 56,918,405 b, valued at $9,885,5600, an increase
in amount of 11,908,706 ., or about 26.5 per cent. The value of the product was greater
than that of the preceding year by $3,714,181—an increase of slightly over 60 per cent.

'TasLe IV. shows the proportions of the total mineral productions made in each of the
various districts into which the Province is divided.

It will be noted that this year the Weat Kootenay District bas the honour of first place
on the list, followed, in order of importance, by the Coast and Boundary Districts. The Coast
and East Kootenay Districts owe a considerable proportion of their output to the coal-mines
sitnated within their limits, whereas, in the other districts, the produetion iz chiefly from
metal-mining.
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The Coast District also derives a fair proportion of its production from *Miscellaneous
products,” such as building materials, ete., due to the larger cities therein; this year this
amounted to $1,365,994, as shown in Table V.

TasLe V. is a new table introduced four years ago, and is an endeavour to show in sonle
detail the production of those products, such as building materials, previously summarized under
“ Miscellaneous products,” and which amounts this year to $1,571,181. Much difficulty has heen
found in obtaining reliable figures regarding these products, and in many cases they have had
to be estimated; but, while the figures are not as complete as desired, they are at least
approximate, and show what an important branch of mineral production this has become,
despite the falling-off due to the war and depressed financial conditions, :

TaBLE V1. gives the statistical record of the placer mines of the Province from 1868 to
1915, and shows a total production of $74,039,603. The output for 1915 was $770,000, an
increase, as compared with the previous year, of about 36.3 per cent.

TasLE VIL relates entirely to the lode mines of the Provinee, and shows the quantities
and values of the various metals produced each year since the beginning, in 1887, of such
mining in the Province. The gross value of the product of these mines to date is $"59 413,029;
this figure includes the zine production of 1909 and all subsequent years.

Lately a new column was made in this. table in which to record the zine production, and
the output since 1909 has been recorded therein. In former years the zinc production was
small and was listed as miscellaneous material. s -

. TapL VIIL containg the statistics of production of the coal-mines of the Province. The
total amount of coal produced to the end of 1915 was 42,810,516 tons {of 2,240 B.), worth
$138,146,015. Of this, there was produced in 1915 1,611,129 tons valued at $5,638,952, a
decrease of 199,838 tons in quantity and of $699,433 in value compared with the preceding
year. In these figures of coal production the coal used in making coke is not included, as such
coal is accounted for in the figures of output of coke. The amount of coal used in making eoke
in 1915 was 361,451 tons, from which was made 245,871 tons of coke, having a value of
$1,475,226, an increase over the preceding year of 11,294 tons, or about 4.8 per cent., with an
increase in value of $67,764. The total value of the output of the collieries of the Pro\rmpe
in 1915 was $7,114,178. S o

The average selling prices taken this year in the ca]culatmn of value of product are the
same as those used last year ; that for coal being $3.50 and for coke being $6 a ton of 2 240 B,
The prices used in caleulations prior to 1907 were $3 and $5 respectively. ’

More detailed statistics as to the coal production of the Province and of the sepamte
districts are given elsewhere in this Report.

TanLe IX. gives the details of productmn of metalliferous mines of the Provmce for the
years 1912, 1913, 1914, and 1915, and the districts in which such productions were made,
showing the tonnage of ore mined in each district, with its metallic contents and its market value.

The total tonnage of ore mined in the Province during the year 1915 was 2,690,110 tons,
having & gross value of $19,992,149 and with the placer gold a total value of $20,762,149.

The following table shows the percentages of such tonnage derived from the various
districts of the Provinece :— - :

Boundary Distriet....................:.. 45.77 per cent. of tonnage.
Trail Creek Mining Division.............. 12.60 1
Cassiar Distriet........... ......... e, 2404 "

~ Southern Coast District, ... ............., 838 o "
Slocan District.. ... .. o0t v s 4,26 t "
Ainsworth Mining Division............... 1.58 « "

il nh:" e




K 20 RerorT OF THE MINISTER OF MINES. 1916

Nelson Mining Division.. .......... ..... 0.87 per cent. of tonnage.

East Kootenay Distriet............. ... L8 n

Other Divisions......................... 0.66 n 1
100.00

In reports previous to 1910 there has been included in this table the * Miscellaneous
products,” and in 1910 these were shown distributed to the various districts ; the great increase
of these products in the past few years has rendered it advisable that this table be reserved
exclusively for metalliferous products, and so a new table (No. V.) was introduced in 1911,
giving in some detail, the output of these miscellanecus products.

In making eomparisons of this table with similar tables in previous reports, the fact that
¢ Miscellaneous ” has been removed will have to be borne in mind,

TasLe X. presents in graphic form the facts shown in figures in the tables, and
demonstrates to the eye the rapid growth of lode-mining in the Province, and also the
fluctuations to which it has been subject.

It will be seen that, although coal-mining has been a constantly increasing industry
during this whole period of twenty-six years, lode-mining did not begin practically, until
1894, since when it hay risen with remarkable rapidity, though not without interruption,
until it reached, in 1906, the $17,500,000 line.. The total mineral production in 1910 reached
the $26,000,000 line, and in 1912 it reached thela $32,000,000 line, while this year it almost
touches the $30,000,000 line.

GOLD.

The production of placer gold during the past year was worth about

Placer Gold.  $770,000 as nearly as can be ascertained; great difficulty is found in
obtaining reliable figures, since the work is, in many cases, carried out by

individuals or unorganized groups of men who keep no books, frequently paying wages, or for

supplies, in gold-dust, which, being readily transported, is scattered, and the tax imposed

thereon by law is thus evaded

This year’s output shows an increase, as compared with 1914, of 205,000, chiefly dus to
& better season than usual in the Atlin and Cariboo Districts.

Considerable work in connection with placer-mining was done in the Similkameen District,
although the actual production was small.

The production of placer gold is nearly all from the Atlin and Ca.nboo districts ; about
90 per cent. of the total coming from these two sections,

The output of placer gold is larger this year than it has been since 1907, and was about
$205,000 greater than that of last year. This comes as an agreeable surprise, for the snowfall
of the winter of 1914-15 was unusually light, and, as this is the principal source of the water-
supply, it was anticipated that the quantity of water available for hydraunlicking would fall
short of the usual quota.

In hydraulic mining it has been pretty well demonstrated that the gold-output is in direct
proportion to the number of days in which water was available for piping, hence there seemed
little hope for even a normal production of placer gold during the season of 1915.

The Weather Bureau, however, as though in compunction for the niggardly amount of
gnow provided, so arranged the spring weather that the snow melted very gradually—not
much faster than the water could be used—while the absence of spring freshets prevented the
great waste of water usual at such times. Subsequent summer rains in the Cariboo District
also very much assisted in keeping up the water-supply.
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 The shortage of work general throughout the Province during the early summer caused a
greatly increased number of men, both whites and Chirese, to undertake small placer opera-
tions ; this was particularly noticeable in the districts adjacent to Quesnel and Quesnel Forks.

During the summer months the wnusually low water exposed bars on the Fraser and
Thompson rivers which are seldom accessible, and these were worked in numerous places by
Tudians and Chinese, with good results.

In the Barkerville section of the Cariboo District the larger hydraulic companies made a
greater output than usual, while an increased number of individuals appear to have been
working in a small way ; this is also true of the Quesnel and Quesnel Forks sections, which
report much larger amounts of gold recovered than has been the rule for some years past.

No authentic news has been received from the Omineca District, where considerable work
has been going on, most of which, however, was of a preparatory nature, and it is not expected
that any great output was made this year, probably not more than about $12,000 all told.

In the Atlin District the shortage of water was very noticeabls, some of the companies
being so short as to be only able to work effectively for half the season. On the other hand,
some of the companies were evidently working in richer ground ; it is not known whether this
wasg by good luck or by intentionally attacking only the richer parts, in an attempt to compen-
sate for the water shortage. : :

Very little summer rain fell and its absence was much felt during the latter part of the
season. Notwithstanding these drawbacks it would appear that a somewhat increased produc-
tion was made in this distriet.

In the Liard-Stikine District the Boulder Creek Hydraulic Mining Company had a
guccessful season, taking out about $20,000 from its ground on Thibert creek. Ball and Finn
and Mitchell Bros., working in the same vicinity, made small outputs.

Four different partnerships were at work on Dease creek, with sucegss enough to at least
pay wages, .

This year some gold was taken out of the Tahltan river by Indians and others working
in the river-bed.

Tt is to be noted this year that two or three parties were working down the Liard river,
at McDame creek, and on Rosella creek, a section that has been practically abandoned of late
years. : '

The Similkameen and Tulameen rivers produced more gold this year than for some years
back and give promise of again heing a factor in the placer-gold industry.

Vernon District also yielded some gold from hydraulic operations in Siwash creek.

Yale Mining Division made an unusually good output, owing to the very low water in
the rivers exposing the bars: '

The Fort Steele Mining Division made a better ontput than for some years past.

The value of the gold produced from lode-mining in the Province during
Gold from Lode- the year 1915 was $5,167,934, an increase, as compared with the previous
mining. year, of $58,930, or about 1.15 per cent. This greater production of lode

gold is due to an incressed tonnage of ore mined in the Boundary and
Rossland Districts, and to new mines recently opened in the Skeena and Omineca Districts.

These increases were, however, somewhat offset by decreases in the Nelson and Coast
Districta.

The only large stamp-mill in operation in the Province is at the Nickel Plate mine at
Hedley, in the Osoyoos Mining Division, which, this past year, milled some 74,265 tons of ore
having a value of over $900,000. There are smaller stamp-mills operating at the Poorman,
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Queen, Mother Lods, and other mines in the Nelson Division; and in addition, there are
stamp-mills at the Jewel mine, Greenwood ; Coronation mine, Lillooet; and Engineer mine,
Atlin, which operated during the year.

The following are the values of the gold product of the three most important camps;
Rossland, $2,947,439 ; Boundary, 1,816,273 ; and Nelson, $190,846. About 76,5 per cent.
of the gold productmn of the Province is obtamed from the smelting of copper-bearing ores,
the remainder mainly from stamp-milling.

The gold production of the various districts is est1mated to bave been approximately as
follows -

Oz,
Rossland.... ............ e e e e e 142,695
Boundary ............... e e e e e . 87,870
Nelson coovvn e e e e e e e e e 9,233
Bheona.. .. ov ot e e e e e 5,034
Coast ....... e i e e e e 2,490
Omineca .. .................. i e e e 1,624
Allothers. ... ... . oo i i oty bre s 1 275

The production in the Rossland Dlstmct shows an increase of 4,027 oz. as compared with
1914, which is accounted for by an increase in the tonnage shipped.

The Boundary District shows an increase of 2,962 oz., as compared with 1914. The
Granby Company’s mines made an increase of about 8,000 oz., but the British Columbia
Copper Company, the Jewel, and the Union show decreases.

The Nickel Plate production was higher than the previous year by nearly 6,000 oz, The
other properties in this district only contribute small amounts, and of these the Carmi and
Drindend- Lakemiew produced less than last year.

A reduction of about 6,000 oz. occurred in the Nelson Distriet, or near]y 40 per cent.
This decrease is mainly due to a falling-off in the production of the Mother Lode mine on Sheep
creek, where the cyanide-mill was only operated a short time owing to the exhaustion of the
developed ore reserves at the mine. The mine is at present closed and the future plans of the
company are not known.,

The Qusen mine, on Sheep creek, made about the same output as the previous year, and
it is said that development-work on the lower levels is provmg satisfactory in showing the
continuation of the ore-shoots.

The Second Relief, near Erie, milled more ore than in 1914, and the Granite-Poorman,
near Nelson, again entered the list of producers, being operated by leasers.

The production of gold from the S8keena District is practically all from the Hidden Creek
mine, at Anyox. The increased tonnage mined at this property accounts for the increased
gold production in this Division of 75 per cent.

The Coast production shows a slight decrease due to the smaller output from the Marble
Bey mine,

The Omineca production comes almost entirely from the Rockher Débould mine, near
Hazelton, which is a new property that only commenced shipping this year, The ore is a
high-grade copper ore, carrying low gold and silver values,

SILVER.

The total amount ot silver produced in the Province during the year 1915 was 3,366,606
0z., valued at $1,688,991, a decrease in amount, as compared with the previous year, of
235,674 oz. ; and, owing to the decrease in the market value of this metal, the value of the
silver-output in 1915 was $287,745 less than in 1914.
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Unlike the other metals, silver declined in price owing to the effect of the war on the
market, Unfortunately for the producers, this metal is not used for munitions or war material
of any kind. The decline in the price of silver is best seen by comparing the average yearly
prices for the last three years, which were :—

[ 1 2O 59.8 cents an oz.
1914,....,.,.548 n
191D . e e e eeen e 49.7 1"

It is encouraging, however, to see that the market price is now improving, as, having
started at 48.8 cents in January and dropping to 47.2 cents in August, it increased to 54.97
cents in December. ‘

The chief demand for silver comes from the Far East, and, as there were some disturbances
in China, the demand was less than usual. Silver for use in the arts was less in demand in
Europe than in former years, as a result of the war. On the other hand, there was a greater
demand for silver for coinage purposes.

The Slocan District—including the Ainsworth, Blocan, Slocan City, and Trout Lake
Mining Divisions—produced about 62.9 per cent. of the total Provincial output of silver this
year, and thé Fort Steele Mining Division about 14.3 per cent., &ll from argentiferous galena.
The remainder is chiefly derived from the smelting of copper-ores carrying silver.

The following table shows the silver production from the different Mining Divisions :—

Slocan and Slocan City M.D. produced 1,812,550 oz, silver = 53.84 per cent. of total.

Fort Steele n 481,258 n 14.30 1
Aingworth " 289,665 " 8.60 n
Boundary " 273,795 n 8.13 n
Skeena . n 175,179 n -5.20 "
Trail Creek " 159,584 Ml 4.74 .
Omineca " 79,155 " 2.38 "
Coast " 66,033 o 1.96 i
Trout Lake-Revelstoke " 16,740 " 0.49 n
Nelson , : " ' 9,405 N 0.27 "
All others " 3,242 " 0.09 "

3,366,506 100.00

LEAD.

The lead production of the Provinee for the year 1915 was 46,503,590 Bb. of lead having a
market value of $1,939,200, showing, as compared with the previous year, a decrease in amount
of 4,121,458 . of lead, or 8.67 per cent. ; but owing to the increase in the market value of
this metal, the value of the lead-output in 1915 was $167,323 greater than in 1914,

This amount of lead represents the amount of metallic lead actually received and paid for
by the smelters. :

Instead of 'oa.kihg' account of “loss in slags,” we have followed, as has been our habit, the
practice of the smelters of deducting 10 per cent. from the market price of the metal, in
caleulating the value.

The average market price of this metal for the year 1915 was considerably higher than
for the previous year, being 4.6 cents a pound as compared with 3.9 cents.

j
1
1
|
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The lead production is this year, as usual, derived chiefly from the Slocan and Fort Steele
Mining Divisions, as is shown in the following table:—

Fort Steele M.D. produced 26,582,050 . lead = 57.20 per cent. of total.

Slocan " 14,925,345 1 32.10 1
Aingworth t 3,436,184 T 7.31 . 1
Nelson " 967,775 " 2.07 "
Omineca n 24:9,279 " 0.53 n
All others " 348,957 " 0.73 "
46,603,590 100.00
COPFER.

The amount of copper produced by smelting in the Province in 1915 was 56,918,405 .
fine copper, valued at the average New York market price for copper at $9,835,5600. These
figures represent the amount of copper actually recovered, as nearly as it is possible to ascer-
tain ; the amount of copper really in the ores mined would be approximately 25 per cent.
greater.

As compared with the year 1914, these figures show an increased production in amount
of 11,908,706 B., or about 26.46 per cent. and in value the increase is $3,714,181, or 60.7
per cent,

The amount of copper produced during the year 1915 is the largest in the history
of copper-mining in the Province; the highest previous production, made in 1912, was
51,456,537 1b., valued at $3,408,513.

The apparently abnormal increase in the value of the productlon this year is due to the
high average mrarket value of the metal for the past year, due to the phenomenal demand for
munitions of war.

Owing to this heavy demand for war purposes, principally for brass to be used in shells,
the market price of copper increased steadily during the year. The year opened with copper
at about 12.7 cents a pound in the New York market, and at the end of December it was
22,25 cents ; the average price for the year was 17.275 cents, as compared with an average
price of 13.6 cents in 1914. This higher market value of the metal assisted materially in
raising the value of the copper produced, thereby greatly stimulating production.

The large increase in quantity of copper produced this year is due to a greatly increased
production from the Granby Company'’s Hidden Creek mine, at Anyox, on Observatory inlet,
and to a return to a nearly normal output from the Boundary District. A slight decrease
occurred at the Britannia mine, due to a shut-down for some time owing to a snowslide ; but
this decrease is more than made up by the gutput from the Rocker Dédboulé mine, in the
Omineca Division, a new mine. Nelson Division shows a considerable deerease, which is,
however, more than compensated by an increase from the Trail Creek Mining Division.

The big mine and smelter of the Granby Company at Anyox were operated continuously
throughout the year, and the tonnage treated was gradually increased, until, at the end of the
year, 2,000 tons a day was being smelted. The reserves of good-grade ore at this mine are
very conmderable and are given in the annual report of the company for the fiscal year ended
June 30th, 1915, as amounting to 9,620,612 tons, with an average copper content of 2.19 per
cent.; in addition to which there is practically an equal tonnage of low-grade ore. ~ The Granby
Company this year produced from its mines in Skeena and Boundary 66.5 per cent. of the
Provinee’s copper production. .
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Another important producer of copper in the northern portion of the Province is the
Rocher Déboulé mine, near Iazelton. After developing for a couple of years this property
commenced shipping in June, and by the end of the year had shipped 17 000 tons, carrying
2,788,000 Tb. of copper, besides gold and silver values.

In the Boundary district the Granby Company’s mines at Phoenix and smelter at Grand
Forks were operated to nearly full capacity since the end of January. The recovered copper
content of the ore, however, was less than in any previous year, and this fact, together with a
slightly lessened tonnage, accounts for a smaller copper-output than in the years 1912 and
1913; in 1914 the smelter was closed for about one-third of the year, and so the output was
less than in any of the years previously mentioned.

The explanation of the lowering of the Granby Company’s ore is that an electrically
driven shovel was used to clean up the pillars which had been blasted down in the large
¢“glory-hole,” and that thereby a larger proportion of waste rock was included in the ore, which
.was justified by the shovel reducing the operating costs in this part of the mine.

The British Columbia Copper Company, which operates the Mother Lode mine at Dead-
wood and 4 Smelter at Greenwood, was, in former years, another large producer of copper in
the Boundary District. During the lagt two years, however, this company’s production has
declined very materially. At the smelter one furnace was operated durmg the last half of
1915 and a production of about 1,340,000 B. of copper was made. '

The following table shows the production of the various districts for the years 1912, 1913,
1914, and 1915 :—

1912. 1913, 1914, 1915,
Boundary District. . 33,372,199 1. 28,621,073 T. 16,428,959 b, 17,402,662 Th. = 30. 57A
Rossland " . 2 539 900 « 2 538 661 « 3 779 830 n 4 651 681 " 8.17 n
Coast, Ominecs, _
& Cassiar o ..15,518,181 » 14,446,967 » 24,199,621 » 34,516,957 « 60.65
Yale—Ka.mloops " ce e eee " 37,578 " 14,525 " 295,164 tt 0.62 n
Nelson and other .. 26,257 o 815,126 « 586,764 « 51’941 " 0.09

51,456,637 n 46,460,305 v« 45,009,699 » 56,918,405 » 100.00 »

The average assays of the copper ores of the various camps, based upon the copper recovered
were as follows :—

Boundary, 0.708 per cent.; Coast, Omineca, and Cassiar, 1.94 per cent.; and Rossland,
~ 0.686 per cent.

Copper-mining is now the most important form of mining in the Province, and this year
it practically equalled in value the entire total value of the other lode minerals produced, and
exceeded, considerably, the value of the coal and coke production. It forms 47.4 per cent. of
the total value of metalliferous mines and 33.4 per cent of the total mineral production. . In
the working of the large, low-grade copper-deposits and the subseguent smelting of the ores
produced, a great number of men are employed and a large proportion of the money value is
retained in the country in the payment of wages and purchase of stpplies.

All the copper ores carry small amounts of the precious metals, and therefore any increase
- in the copper production also increases the outpus of gold and silver. The high price of copper
during the past year hag stimulated prospecting and the development of copper claims, and
there is no doubt that the Provineial output will steadily grow in future years.

At the copper-smelters in the Province the only important development was the installa-
tion of copper-converters at the Consolidated Company’s smelting-works at Trail, which will
goon be in operation. Until now the copper matte from Trail has been convérted to blister
copper at Tacoma. The question of refining the blister-copper produced in the Provinee has
been considered during the past year by some of the larger companies and also by the Govern-
ment, and it is possible that a copper-refinery may be established in the near future.
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ZINC.

The total quantity of zine produced in 1915 was 12,982,440 Ib., valued at $1,460,524, the
average New York price, less 15 per cent., being taken as the basis of valuation.

This shows an increase, as compared with the year 1914, of 5,115,973 Ib.,, or 65 per cent.,
in amount, and of $1,114,399, or 322 per cent. in value,

These figures are 0 very much higher than have ever before occurred in the zine
production of the Province that comparisons are almost out of the gquestion.

The furmer highest recorded productions were in 1909, when 8,500,000 . of zinc was
produced, worth $400,000, and in 1914, when the production was 7,866,467 B., valued at-
$346,125. It will be seen, therefore, that this years output has been, in value, about four
times a8 great as that of former record years.

This is one of the instances where the war has been a help, the zinc-mining interests

having reaped a harvest that was not expected.

The price of spelter in the New York market averaged for the year 1913, 5.65 cents a
pound ; for the year 1914 it averaged 5.21 cents; but for the year 1915 it averaged 13.23
cents ; while the average for the month of June 1915, was 21.2 cents, and for the month of
December, 1915, the average price was 15.39 cents.

It can readily be seen that such & very great increase in the warket value of the metal
would not only serve as a stimulus to the zinc-miner to get to market every ton of ore he
possibly could, but would also permit the mining of many ore-bodies which, at the normal
price of zing, could not have been handled at a profit.

One trouble was that there was not enough smelter capacity on this continent to supply
the demand for the metal, and these smelters were soon so overstocked with ores that they
ceased to accept ore except on outstanding contracts.

The supply of ore brought out by these conditions was so great that such smelters as were
equipped to handie it only bought at a very large margin of profit, so that the zinc-miner did
not make as great profits as the increased market price of the metal would seem to indicate.

" Of the total output of 19,982,440 ®., 8,684,572 1. came from the Slocan District,
3,127,209 b. from Nelson Division, 678,940 b, from Ainsworth Division, and 491,719 1. from
East Kootenay.

The Iargest producer in the Province was the Standard, in Slocan Division, which is
credited with 3,778,857 B., followed by the H.B., in Nelson Division, with 2,387,514 ., and
the Silverton Mines, Slocan, with 1,385,859 . ; while the Zincton mine, in Nelson District,
produced 739,695 1. ; the J. L. Retallack Mlnes, in Ainsworth, 576,000 1. ; the Zucky Jim,
in Slocan, 788,158 . ; and the Rambler-Cariboo, 540,660 .

Descriptive notes on the electrolytic zine plant, which is now under construction at Trail,
will be found in this Report under the Trail Creek Mining Division.

OTHER MINERALS.

The situation in. regard to iron ore remains unchanged, no material

Iron Ore. advancement having been made in the utilization of the numerous deposits
throughout the Province. At present there is no market in the Province

for iron ore, and, a8 a consequence, very little development-work has been done. There are,
undoubtedly, a number of iron-ore deposits in different districts which are of considerable
size, and which are, as a rule, very free from injurious elements. In considering the possibility
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of the successful establishment of an iron and steel industry, other factors besides availability
of ore are important—namely, a sufficient market for the products, a supply of fuel near by at
a price comparable with what it is in the East, and a steady supply of suitable labour.

Bo far as is at present known, there is on the Coast no developed body of heematite or other
ore of iron, such a8 would be desirable to mix with the magnetites for blast-furnace smelting.

A deposit of hematite is being developed on the Zymoetz river, a deseription of which
was given in the 1914 Report.

No iron ore has been used or shipped from the Province during the past year, and as far
as can be learned, but little prospecting or development work has been done on iron claims.

Considerable interest has been manifested during the past year in regard to iron-deposits
generally, and a bulletin on the subject will be issued this coming year.

A small quantity of crude placer platinum has been recovered on the

Platinum. Tulameen river, in the Similkameer District, estimated at about $2,000 in

valee. This was obtained from placer-gold workings being carried on, and
the results are considered encouraging. '
Prospecting for petroleam by means of boreholes has been in progress
Oil. in South-East Kootenay, on the Queen Charlotte islands, and elsewhere,
but oil in commercial quantities has not yet been encountered.
A small amount of development-work was carried out on the mica
Mica. claims in the vicinity of Tete Jaune Cache, but no output is yet recorded.
Now that the Grand Trunk Pacific Railway has been built within a few
miles of these claims, it is pretty well assured that they will be seriously mvesmgated this
coming summer.
Considerable interest has been evinced during the past year in
Molybdenum. molybdenite deposits, owing to the high price of this mineral, caused by
\ demands for war purposes. . This mineral, which i8 & sulphide of molyb-
denum, is used in the manufacture of special high-grade steel for guns. The actual output of
molybdenite during the year was confined to & shipment from the Molly group, on Lost creek,
in the Nelson Mining Division, which was sent to the Henry E. Woods Ore Concentrating
Company, Denver, Colorado ; this shipment amounted to 24 tons and contained by assay 12.26
per cent, of molybdenite. Home development-work was done on the property and it is now
under lease and bond to a Vancouver syndicate, which intends to erect in the spring a small
concentrator. The market requirements are such that a molybdenite ore must be concentrated
up to 85 or 90 per cent. molybdenite (MoS2) before it is marketable. The Lost Creek property
has several thousand tons of from 2 to 4 per cent. ore, so that, with a suitable mill, & small
production could be maintained.

Another property, on Alice arm, in the Skeena Mining Division, controlled by J. D. Ross,
of Seattle, is reported to have a large showing of molybdenite, and it is said that a mill is being
erected on it which will soon be producing & ton & day of high-grade concentrates. Other
‘prospects in the Nelson, Kamloops, and Lillooet Mining Divisions showing some molybdenite
have been investigated, but as yet none of them have assumed any great importance.

Molybdenite ore, concentrated so as to contain 85 to 90 per cent. of that mineral, is now
warth from $2,500 to $3,000 a ton, delivered in England or New York.

Antimony is another metal which greatly advanced in price owing

Antimony.  to demands for war purposes. Its principal use in war material is to

harden the lead bullets used in shrapnel. During the war the price
a.dva.nced from about 18 to 55 cents a pound for the best brands, and from 16 to 39 cents for
the ordinary brands of antimony.
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Antimony usually occurs in nature as stibnite, the sulphide of antimony, and is a common
mineral in British Columbia, occurring in association with lead and zine ores. It does not,
however, as a rule, occur in large quantities, but attempts are now being made in a few places
to sort it out from its associated minerals. Two cars of antimony ore are reported to have
been shipped from the 4lps-dlturas property on a fork of Carpenter creek, in the Slocan
Mining Division; this ore was shipped to Scotland and carried from 50 to 53 per cent.
antimony. .

Reports of small test shipments from other claims have been heard, but details have not
yet been secured, '

A deposit of hydromagnesite near the town of Atlin was worked to

Magnesite. some extent this year by Armstrong and Morrison, of Vancouver. It is

known that a few hundred tons was shipped, but details regarding the ship-
ment have not yet been received. This occarrence of magnesite was fully described by the
Provincial Mineralogist in the Minister of Mines’ Report for 1904.

The uses to which the mineral is put are for the manufacture of refractory brick, for
furnace-linings, etc.; in the manufacture of paper stock by the sulphite process, and as a non-
conducting covering for steam boilers and pipes. “

A deposit of magnesium sulphate near Kruger mountain, Osoycos

Magnesium  Division, was worked for a time during the past year. The mineral occurs

Sulphate. in a flat depression known as Spotted lake, which is a partially dried-up

lake containing alternate circles of water and dry places. The magnesium

sulphate occurs as a layer all over the lake-bottom, covering a considerable area and said to be

of exceptional purity ; the thickness of the deposit has not been definitely ascertained. Some

300 tons was extracted and shipped to new York, where a market at a good price was obtain-

able. The material is used in the drug trade. The nearest town to the deposit is Oroville,
Washington, U.8.A., which is distant about six miles.

COAL

The gross production of coal in 1915 was 1,872,580 long tons, of which 361,451 tons was
made into coke, leaving the net production at 1,611,129 tons. These figures show a decrease,
as compared with 1914, of 193,848 tons gross and of 199,838 tons net. The quantity of coke
made was 245,871 tons, which is an inerease of about 11,294 tons as compared with 1914,
For purposes of comparison the following table is shown :—

1910. 1911, 1912, 1913, 1914, 1915.

Conl, gross.......... tons, 2,240 1. . | 3,130,285 | 2,207,718 | 8,025,700 | 2,570,760 | 2,166,428 | 1,972,580
Less made into ooke _,, 330,189 | 104656 | 306,005 | 433,277 | 365,461 | 361,451
Coal, net. . .. .. s | 2,800,048 | 2,193,062 | 2,628,804 | 2,137,483 | 1,810,967 | 1,611,120
Coke made. ....... . 218,020 | 66,005 | 264,333 | 86,045 | 234,577 | 245,871

These figures indicate a seﬁous deérea.sé, which is, however, only temporary, being mainly
attributable to the European war.

b g PR e e R G et i
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Summarizing the Provineial production of coal, the following table shows the output:—

1912. 1913, 1914, 1915.
Vancouver Island mines .. .. ........ tons, 2,240 b.| 1,558,240 973,493 1,072,314 1,020,942
Nicola and Similkameen mines. ..... “ 206,257 265,542 138,931 90,060
Crowspest mines. ..., .......... ..., " 1,261,212 1,331,725 955,183 852,572
Total quantity of coal mined........ " 3,025,709 2,670,760 2,166,428 1,972,580
Lessmade into eoke. . .............. " 396,905 433,277 355,461 361,451
Net quantity of coal produced ., ... " 2,628,804 2,137,483 1,810,967 1,611,129

In addition to the above net production of coal, there was made the coke production
shown in the following table :—

1912, 1913. 1914, 1915.
Vancouver Island collieries. .... ..., tons, 2,240 Ib Nil Nil Nil 5,450
Nicola and Similkameen collieries. .. " il Nt Nil Nil
Crowsnest Disttict collieries........ " 264,333 286,046 234,577 240,421
Total coke productioh. Ve " 264,333 286,045 234,577 245,871

As will be seen from the above figures, the net coal production this year is some 199,838
tons less than it was in 1914, and less than it has been for the last eight years.

The consumption of coal in the Province daring the past two years has been sadly inter-
fered with by the war, through its retarding or stopping of many industries; this has had a
reflex action on the transportation lines, which are the largest consumers of coal.

The market for the Const collieries was seriousty affected by the diminished sales of bunker
coal to ocean steamers, as a result of war conditions on the Pacific Ocean steamer trade.

The competition of fuel-oil has been keenly felt, and the adoption of this fuel by the

three transcontinental railways for use in British Columbia has removed a steady and growing

market for coal.

Coke.—The total production of coke this year, amounting to 245,871 toms, is an inerease
over that of 1914 of 11,294 tons (2,240 1.), despite the fact that the Hosmer plant—which

last year made an output of over 34,000 tons of cocke—was closed down,

This total produc-

tion, while not as great as for the years 1912 and 1913, is nevertheless aboat 10 per cent.
greatér than the average output for the last ten years.

The high market price of copper has kept the copper smelting plants of the Interior very
busy, with a consequent increased demand for coke, while, on the Coast the copper-smelting
plant of the Granby Company at Anyox has occasioned the restarting of the Canadian Collieries
coke-ovens at Comox, where this past year 5,450 tons of coke was made,

OLLIERIES OF

Coast D

ISTRICT.

The Collieries of the Coast District, which includes those on Vancouver Island and in the
Nicola-Princeton fields, mined 1,120,008 tons of coal in 1915, while 2,053 tons was taken from
stock, ma.kin,., 1,122,061 tons distributed from these collieries in 1915, This amount was

T ey R gk |
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Sold as coal in Canada................. ..... 582,650 tons.
" United States .................. 266,038 n
" other countries.. .. ............. 22918
Total sold as coal . . e 871,606 tons.
Used under (:Ompa.mes bo:lers, et oo 108,475 «
Used in making coke . ............ ... ........ 17,960
Lost in washing, ete. ... . iovininn ciiiin, 124,020
1,192,061
Minue coal taken from stock.. ..... ....... A 2,053 o
Grossoutput.......... ... ... ... ... ... 1,120,008

The total coal sales of the Coast collieries for the year show, as compared with the sales
of the previous year, a decrease of 65,784 tons, equivalent to 7 per cent.

The consumption of coal sold in that part of British Columbia served by the Vancouver
Island collieries shows this year a decrease of 102,433 toms, or about 17 per cent. from the
preceding vear; the amount exported to the United States was 50,593 tons greater, and
29,918 tons of coal was exported to other countries,

Only one company in the Coast District—the Canadian Collieries, Limited—has ever
made coke, and this year the ovens were again put in operation, after several years of
inactivity. _

This company produced in 1915 sore 5,450 tons (2,240 1.) of coke, of which 5,383 tons
was 80ld in Canada, 41 tons was consumed for colliery purposes, and 26 tons was added to
stock.

On Vancouver Island, four companies produced coal this yea.r—th_e Canadian Collieries,
Limited, the Western Fuel Company, the Pacific Coast Coal Mines, and the Vancouver-
Nanaimo Coal Company; the majority of these companies each operate two, or more, collieries.
The combined gross output of the Island collieries was 1,020,942 tons.

. In the Nicola and Princeton coal-fields of the Coast District, the Middlesbore Colliery

Company produced 47,803 tons of coal ; the Princeton Coiliery, 15,548 tons ; the Inland Coal
and Coke Syndlca.te (formerly Coeal Hill Byndicate), 34,710 tons; and the Pacific Coast
Colliery Company, 1,005 tons.

The total output of this portion of the sub-district was 99,066 tons.

East Koorenay CoALFIELD.

There were only two companies operating in this district this past year—the Crow’s Nest
Pags Coal Company, operating two separateé collieries, the combined ocutput of which was
790,028 tons ; and the Corbin Coke and Coal Company, which made an cutput of 82,544 tons;
making a gross output for the distriet for 1915 of 852,572 tons of coal. The Hosmer Mines,
- Limited, has been closed down. :

In addition to the coal mined, 3,495 tons was taken from steck, making the amount of
coal distributed from the collieries 856,067 tons.

Of this gross tonnage, 343,491 tons was used in the manufacture of coke, of which there
was produced 240,421 tons (2,240 B.).

The coke sold this year amounted to 240,679 tons, of which 158 tons was taken from

stock, making the coke production for this year 240,421 tons, as compared with 234,617 tons
in 1914.
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The following table shows the distribution made of the coal of this distriet :—

SBold as coalin Canada.................. ... ... 82,594 tons.

n United States. .. .......... .... 370,020 «
Totalsoldascosl ...... ....... ............. 452,614 tons.
Used by the companies in making eoke.... ..... 343,491
Used by the companies under boilers, etc... .... 659,962
_ . 856,067 »
Minus coal taken from stock............. ..... 3,495

Gross outpub. ... .........coiiii 852,572

The greater part of the gross Provincial production is still being mined by three
companies—the Crow’s Nest Pass Coal Company of East Kootenay, the Canadian Collieries
~ and the Western Fuel Company of Vancouver Island, which mined, collectively, 82.80 per cent. -
of the gross output, their respective production representing 40.03 per cent., 21.7 per cent.,
and 21.07 per cent. of guch total.

Of the other collieries: In the Coast District, on Vancouver Island, the Pacific Coast
Coal Mines Limited, produced 129,431 tons, and the Vancouver-Nanaimo Coal Company
47,976 tons; and in the Nicola Valley section of .the district, the Middlesboro Colliery
Company mined 47,803 tons, the Inland Coal and Coke Company 34,710 tons, the Princeton
Coal and Land Company 15,548 fons, and the Pacific Coast Syndicate some 1,005 tons of coal.

In the East Kooténay District, in addition to the Crow’s Nest Pass Coal Company, which
produced 790,028 tons, the Corbin Coal and Coke Company produced 62,544 tons.

In addition to those companies actually shipping, several other companies have been
ingtalling plant and have approached the shipping stage, mention. of which will be made
elsewhere in this report. '

The collieries of the Coust District, including the Nicola-Princeton fields, are to be credited
thig year with about 56 per cent. of the total coal-output.

The gross output of the collieries of the Province for the past year was, as already stated,
1,972,580 tons, and some 5,548 tons of coal was taken from stock, making the gross amount
of coal distributed 1,978,128 tons.

' Of this gross amount, there was sold for consumption in Canada, 665,244 tons; sold for
consumption in the United States, 636,058 tons ; sold in other countries, 22,918 tons ; making
the total coal sales for the year 1,324,220 tons of 2,240 I,

In addition to the coal sold, there was used in the manufacture of eoke 361,451 tons, and
used under companies’ boilers, etc., 168,437 tons; while 124,020 tons was logt in washing and
screening.

The coke sales of the Province for the past year amounted to 245,962 tons, of which 132
tony was taken from stock,
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The following table indicates the markets in which the coal and eoke output of the
Province was seld :—

CoaL Coast Crowenest Total
. District. |Pass Distriot. |for Province,
Sold for consumption in Canada ...... ... .... tons, 2,240 T, 582,650 82,594 665,244
» export to United States ........ e . " 266,038 370,020 636,058
n  export to other countries ..... ........ ” 22918 |............ 22,918
Total coalsales. .......... ....oooiie ool ol Ll 871,606 462,614 1,324,220
CokE.
8old for consumption in Canada ,.............. tons, 2,240 b, ' 5,383 215,982 221,365
»  export to United States ............. . " e e 24,597 24,597
n  export to other countries.............. 2 e 1
Total coke sale..... ... i iiirernernrrenraiecanas. 5,383 240,579 245,962

BUILDING MATERIALS.

The production of building materials during 1915 was even less than in the year 1914,
due no doubt to the continued financial depression and the war, which have retarded
construction-work, especially in the Coast cities. The diminution of production has been
general in all kinds of material, with the exception of rough building-stone, which shows a
gross production for 1915 valued at $267,450, or nearly three times what it was the previous
year ; this is accounted for by the use of several thousand tons of large granite blocks for the
Government piers at the Outer Wharf, Victoria. The outputs of sand and gravel and of brick
show heavy decreases, and the cement production is only about one-half what it was in 1914,
Ag far as can be learned, none of the gypsum companies or marble-quarties made any
appreciable output.

For the past year, although the statistical returns are not as complete as desired, a
production of about $1,5671,181 is accounted. for, the details of which are given in Table V., on
page 9. Approximately 87 per cent. of this output comes from the Coast District, and the
larger part of this finds its market in the Coast cities.

Excellent building-stone of various sorts is found in abundance in

Building-stone. almost every part of the Province ; the fact of its widespread distribution’

has, however, been somewhat against the establishment of large quarrying
industries, as a sufficient local supply could always be obtained, and, except within reach of
the larger cities, fow regularly equipped quarries have been opened.

On the Coast, chiefly between Vancouver Island and the Mainland, there are several
well-equipped quarries taking out granite, sandstone, and andesite, all of excellent quality.
These quarries supply the stone building material of the Coast cities, and have also exported
to the United States.

A detailed description of the more important quarries was given in the Report of this
Burean for 1904,

The marble-quarry in the Ainsworth Mining Division is still being

Marble. developed, but it is not known that .any appreciable output was made.

Two new ma.rble-quarrles were opened up on the southern end of Texada

" island, but it is too soon as yet "to expect anything more than sample shipments. Sample slabs

from one of those quarries sent to the Provincial Museum show a marble very pleasing to the
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eye and of excellent quality, hard, and taking a good polish. The other quarry in 1914 sent
at least one scow-load of large blocks to Vancouver—presumably to be slabbed—but no further
work has been done in 1915.

The production of red brick during the past year wag about 5,000 M.,

Red Brick.  amounting in value to $45,706. The price of common brick ranges from

#8 to 811 a thousand, according to quality and demand. A considerable

quantity of brick is still imported into Vancouver, but, as the local plants are now well
equipped with modern appliances, they should be able to overcome outside competition.

The only company predueing firebrick in the Province is the Clayburn

Firebrick. Company, Limited, with a plant at Clayburn, where the beds of clay are of

the age of the coal-measures. This company made approximately 1,800 M.

firebrick, worth about 50,000, and 250 M. front or face brick, worth over $8,000. Besides this

the company made a large number of common brick, paving-brick, tiles, drain-pipes, prepared

fire-clay, ete.
The British Columbia Pottery Company at Victoria West, which

Pottery Drain- manufactures drain and sewer pipes, chimney-tiles, ete., curtailed its
pipe and Tile. production by one-third as compared with 1914. The Port Haney Brick
Company, besides manufacturing common brick, alsc make drain-pipe,

partition-block, ete., but made a comparatively small output owing to lack of demand for such

products.
The manufacture of lime is condusted in & small way at a large number

Lime. of points in the Province, but ouly on the Coast has any attempt been
made at more extensive operations. In the neighbourhood of Victoria, on
Esquimalt harbour three kilns are in operation, and there are kilns on Saanich Arm. On
Texada. island—in addition to the old plant at Marble bay-—a new and extensive plant was
erected at Blubber bay a few years ago. The limestone being used is of exceptional purity,
birt in some instances the limestone-beds are cut by igneous dykes which have to be rejected,
and this somewhat increases the costs of quarrying.
The consolidated Mining and Smelting Company quarried about 52,000 tons of limestone
from the Fife quarries for use as flux in the furnaces a$ the Trail smelter.
Two companies manufactured cement in the Province during the past
Portland Cement. year. The Vancouver Portland Coment Company, with works at Tod inlet,
is said to have produced about $200,000 worth of cement. The Associated
Cement Company, with works at Bamberton, made a production valued at about §260,000.
The coment plant started near Princeton has ceased to operate. B
The returns for erushed rock and gravel indicate a falling-off in the
Crushed Rock demand for this material. Some of the plants which have been in
and Gravel.  operation for the past two or throe years ceased operations, and others made
a smaller output than in the previous year.
Conerete construction has become so extensive on the Coast that a number of plants are
well fitted up with crushing and screening machinery to make the various products required.
Near Vancouver and Victoria a number of companies supply washed sand and gravel,
properly screened to size. Some of these companies use & system of mining the gravel by
hydraulic streams and carrying the product to the screens by the water used. The value of
the sand and gravel produced for use in these two cities amounted during the past year to
only $80,000, as compared with $300,000 for the year 1914.
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BUREAU OF MINES.

WoORK oF THE YEAR.

The work of the Bureau of Mines naturally increases year by year, this growing activity
being due to the following causes: The extension of the mining area of the Province, with
. the proportional increase in the number of mines ; the increasing desire of the outside public
for the free information which the Bureau supplies with regard to the various mining districts
and camps, and the appreciation by the prospector of the fact that he may obtain, gratis, a
determination of any rock or mineral which he may send to the Bureau.
The routine work of the office, and the preparation and publication of the Report for the
year just ended, followed by the examination in the field of as many of the mines and mining

districts as the season would permit, together with the work of the Laboratory, fully occupied
the staff for the year.

The permanent staff of the Bureau now consists of the Provincial Mineralogist and
Agsayer, Wm. Fleet Robertson; the Assistant Provineial Assayer and Provincial Analyst,
D. E. Whittaker; and John D. Galloway, M.S¢., Assistant Provincial Mineralogist; while

H. Nation nominally continues as general office assistant, but he went to the war in August,
1914, and his place has been temporarily filled.

During the season of 1915 the Bureau was allowed the temporary assistance in the field
of a private practising mining engineer W. M. Brewer, M.E., who was engaged to make
examinations of and report on the mineral properties in certain portions of the New West-
minster, Similkameen, Nicola, and Kamloops Mining Divisions,

After the Report for the preceding year had been issued, the Provincial

Provincial Mineralogist, with assistants, in May and December, held examinations at

Mineralogist.  Victoria of candidates for Certificates of Competency as Assayers, each of
which lasted a week. During the season of 1815 the greater part of the
" time of the Provincial Mineralogist was occupied in attending to work in connection with the
publication of reports, and the superintending of the parties in the field, and to the routine
work of the Bureau, necessitated by the continued absence for the entire year, on military
duties, of his assistant, Harold Nation, which demanded his continual presence in the office,
50 that he wag unable personally to undertake any field-work,
The Assistant Mineralogist, during the first half of the year, was

Assistant engaged in the routine office-work; the preparation of the reports on his

Provincial field-work of the previous field season, and assisting in the statistical work

Mineralogist. and compilation of the Annual Report. The report on part of his field-
: work done in 1914 was prepared in bulletin form and issued in March as
Bulletin No. 4, 1915, on the Omineca Mining Division. '

The field-work of the season 1915 commenced in July, ending the first week in November,
and was carried on in the East and West Kootenay Districts.

The first section visited was the Golden Division, where the Monarch mine was examined ;
no other mining or prospecting of importance is being carried on in this Division.

The Windermere Mining Division was next visited, where a month was spent in
examining prospects and partially developed properties. This district in former years had
several properties working, but very little mining has been carried on lately, and so one object
of the field-work was to ascertain the causes for this apparent stagnation. The completion,

i b e i P A R i o
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during 1915, of the Kootenay Central Railway from Golden, on the main line of the Canadian
Pacific Railway, to Bull River, on the Crowsnest branch, has provided transportation in this
district and made it more accessible,

A pack outfit was secured at Invermere and all the more important properties were
examined ; these are mainly situated on Toby, Horse Thief, and Frances creeks.

_ From the Windermere Division the Assistant Mineralogist proceeded to Cranbrook, in
the Fort Steele Division, where propertles on Whitefish, Perry, and other creeks and the
Sullivan mine were visited.

The next district visited was the Nelson Division, where a number of properties {n the
Bayonne, Sheep Creek, Ymir, and Nelson camps were examined and material obtained for a
general report on the distriet.

A week was spent in Silverton eamp, in the Slocan Division, obtaining general
information about the more important mines there.

The Trail smelter was also visited, in order to find out about the new work and
improvements being made there, especially regarding the ‘new electrolytic zinc plant.

The return to the Coast was made via the new Kettle Valley Railway, which was opened
in October.

When coming through the Boundary District, a stop was made for a few days to get
statistics and information regarding mining at Grand Forks, Pheenix, and Greenwood.

The Assistant Mineralogist’s reports and notes will be found under the heading of each
Mining Division in which he examined properties.

ASSAY OFFICE.
The following is a summary of the work of the Assay Office of the Bureau of Mines for
the year 1915 as reported by the Assistant Provincial Assayer, D. E. Whittaker :—

During the year 1915 there were made by the staff in the Government Assay Office 2,187
assays or quantitative determinations; of these the majority were for the Bureau of Mines or
for the other departments, for which no fees were received.

The fees collected by the office were as follows :—

Teos FOr analyses.. ... ....ouvnenerniiennnsneinaannnns. $397 00
n BESAYING, . ... ... e 316 75

" melting and assaying gold-dust and bullion . ........ 15 75

" assayer’s examinations..... ... EE R TR 90 00
Total cash receipts. ............ .o iiiiii. $819 50

Determinations and examinations made for other Government
departments for which no fees were collected :-—

Attorney-General’s Department ...........0 o ovu o0 $130 00
Agriculture Department ............... ... ... ... 510 00
Board of Health....... ... ... ... i, 120 00
Treasury Department .. ... ..........cccuurnou.noneens 205 30

$965 30

Value of work done outside of Department work.... $1,784 80

The value of gold melted during the year 1915 was $37,972 in 80 lots, as against $28,744
in 38 lots in 1914.

’
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In addition to the above quantitative work, a large number of
Free qualitative determinations, or tests, were made in connection with the
Determinations. identification and classification of rocks or minerals sent to the Bureau for
a report ; of these no count was kept, nor were any fees charged, as it is
the established custom of the Bureau to examine and test qualitatively, without charge,
samples of minerals sent in from any part of the Province, and to give a report on the same.
This has been done for the purpose of encouraging the search for new or rare minerals and
ores, and to assist prospectors and others in the discovery of new mining districts, by enabling
them to have determined, free of cost, the nature and probable value of any rock they may
find. In making these free determinations, the Bureau asks that the locality from which the
sample was obtained be given by the sender.

EXAMINATION FOR ASSAYERS.
Rerorr oF D. B, WHITTAKER, SECRETARY OF BOARD oF EXAMINERs.

T have the honour, as Secretary# to submit the Annual Report for the year 1915 of the
Board of Examiners for Certificates of Competency and Licence to Practice Assaying in
British Columbia, as established under the “ Bureau of Mines Act Amendment Act, 1899.”

A meeting of the Board was held at Victoria, in the Government Laboratory, on May
11th and the following day; no candidates came up for examination, but one candidate
applied for exemption under section 2, subsection (2), of the Act, and the Board recommended
that he be granted a Certificate.

Another examination was held at the Government Laboratory, Vietoria, on December
16th. One candidate came up for examination, and obtained the required number of marks.
Three candidates applied for exemption under section 2, subsection (2), of the Act, and the
Board recommended that Certificates be granted them.

In aceordance with the recommendations of the Board, certificates have been duly issued
by the Honourable the Minister of Mines to these five candidates.

LisT OF ASSAYERS HOLDING ProviNcIAL CERTIFICATES OF EFFICIENCY UNDER THE

“ Burgau oF MINEs Aor AMENDMENT Act, 1899.”
( Only the holders of such certificates may practise assaying in British Columbia, )
Under section 2, subsection (1 ).

Ayres, DAL ...l Hart, PE.... ............ :

Austin, John W .. ... P Hazelton. Hawking, Francis ......... Silverton.
Backus, Geo, S............. Britannia Beach, Hawes, F. B...... i Vancouver.
Baker, C.8. H............. Hook, A, Harry.., ......... Greenwood.
Barke, A. C..... ......... . Hurter, C.-B............... Prince Rupert.
Bernard, Piexre ...... ..... Monte Christo, Wash, Irwin, Geo. E... .......... Vancouver.
Bishop, Walter. .., ........ Grand Forks, John, D.....oenia Haileybury, Ont.
Buchanan, James...... .... Trail. Kiddie, Geo. R..... ...... California.
Buehman, A. C.......... Trail. King, R. .............. +...Greenwood.
Campbell, Colin............ New Denver. Kitto, GeoffreyB. . ... Victoria.
Carmichael, Norman........ Clifton, Arizona. Langley, A.8.............. Crofton.
Church, George B .......... Lee, Fred. E. ...... wves....Trail.
Cobeldick, W. M........... Seotland. Lee, Geo. M. - ..Grand Forks.
Collinson, H............... Cobham, Eng. Ley, Richard b A Victoria.
Comrie, George H .... .... Field. Levy, Frank............... Reossland.
Craufurd, A, J.F.......... Rossland. Lindsay, W. W . .. ...... Rossland.
Crerar, George ............ Lougworth, F. J ........... Boyds, Wash.
Cruickshenk, G ............ Trail. Laucks, L F................ Seattle.

Day, Athelsian. ............ Dawson. Martin, 8. J..........nin Hazelton.
Dedolph, Ed............... Nelson. Marsh, Richard ............ Republic, Wash.
Dockrill, Walter R......... Chemainus. Marshall, H, Jukes. ....... Vancouver.
Dunn, GW. i Rossland. ' Marshall, Williar 8........Ladysmith.
Farquhar, J. B, ........... Vancouver. Miles, Arthur D..... ......

Fingland, Jobn J........... Kaslo. Mitchell, Charles T......... Copper Cliff, Ont.
Grosvenor, F. E............ Vancouver. MeCormick, Alan F......... Ruth, Nevada.
Hamilton, Wm. J.......... Anyox. MacDonald, Alex. C........ Vancouver.

Heannay, W. H ........... Roseland. « _Morgan, Richard........... Trail.
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Under sertion 2, subsection (1 }.—Concluded.

Nicholls, Frank ..., ....... .Norway. Sundberg, Gustave ,........ Mexico Cit

Parker, Robt. H, .......... Tally, Robert B, . ..........8pokane, Wash

Parsenow, WL . .. ...... Thoma.s, Porcival W........

Perkins, Walter G......... Basin, Montana., Tretheway, John H.........

Pickard, T. D.............. Vancouver. Turpner, H. A...............

Pirrie, Noble W.. ......... Vancouver Vance, John F. C. B.....,,. Vancouver.

Powell JG.o.o Vancouver Van Agnew, Frank......... Siberia.

Prior, C. E.............. -Hedley Vaughan-Williams, V. L. .. .California.

Richmond, Leigh...... . .... Danean. Wales, Roland T...........

Robert.son, T.R............ Wateun Wm.J.....ooo. Ladysmith,

Rodgers, Ch. B............ Vancouver, Watson, Thomas..... . .. Vancouver.

Rombauer, A. B............ Butte, Mont, Welch, J. Cuthbert ....,.., Butte, Mont.

Schroeder, Curt. A,........ Wells, Ben T...............

Segaworth, Walter ......... Taronio, Ont. West, Geo. G......... .... Vancouver.

Sharpe, Bert N ........... Whittaker, Delbert E....... Victoria,

Sim, Charles Jehn,......... Monte Carlo. Widdowson, E. Walter...,. Nelson.

Snyder, Blanchard M....... Williams, W, A..... ...... Vancouver,

Steven, Wm. Gordon . ... .., Williams, Eliot H..........

Stimmel, B, A........ ..... Trail, Wimberly, 8. H. .., ...... Nevada, U.8.A.
Under section 2, subsection (2 ). .

Archer, Allan.............. MeDiarmid, 8. 8 ...........

Blayloek Selwyn G......... Trail. MeGinnis, Wm. C.......... Queen Charlotte Islands.

Bolton, George E...... ..., Silverton. McKey, Robt. B..... ..... Vancouver.

Brennan, Charles Victor .. ., Bingham, Utah,. McLellan, John ............ Queen Charlotte Islands,

Browne, R.J........ ..... Roassland. MoMurtry, Gordon O....,., )

Browne, PJ Nelson, McNab, J. A.............., Thompson, Nevada.

Bryant, Cecil M............ Vancouver, McPhee, W.B.... .........

Burwash, N. A............. McViear, John............ Edmonton, Alta.

Cavers, Thomas W ......... . . Maclennan, F. W._,,.......

CIOthler, George A Hazelton, Moran, P. J......... ..... Vancouver.

Cole, Arthur A, . +ovuo . Cobalt, Ont, Newton, W. E............. Sandon.

Cole, . E.......oovvune... Rossland. Oughtred, 8. W............ Ainsworth.

Cole, L. Heber.....,....... Ottawa, Ont, Outhett, Christopher ....... Kamloops,

Conway, E. J.............. Vancouver, Pemberton, W. P. D........ Victoria.

Coulthard, R. W........... Blairmore, Alta. Reid, J. A................. Greenwood.

Cowans, Frederick.......... Ritchie, A. B.... ......... Nelson.

Dawson, V.E.............. Trail. Roaf, J. R.......... ..,...Victoria.

Dempster, R. C.... ......., Rossland. Rose, J.LH..... ...........

Dempster, A. 8. ........... Rossland. Rutherford, R. C..... ..... Trail.

Dixon, Howard A.......... Toronto, Ont. Sampson, E. H. 8........... Riondel.

Eardley- Wilmot, V. L .... Rossland. Scott, Oswald Norman. .....

Eidridge, Gardner §........ Vanconver. Shannon, 8

Galbraith, M. T............ Sharpe, G. P Midland, Ont.

Gilman, EllisP............. Vanocouver. Shorey, P. M. Trail.

Green, J.T, Raoul ... ... Blairmore, Alta. Sloan, David Three Forks.

Guess, George A..... ..... Torento, Ont. Stevens, F. G Mexico.

Gwillim, J. C............ .. Kingston, Ontario. bul]iwm, Michael H........ Trail

Harding, Wilson M......... Victoria. Sutherland, T. Fraser......,

Heal, John H.............. Sutherland, Wm............ Glasgow, Scotland.

Hearn, RoyD.............. Trail. Swinney, Leslie A. E.

Hilliary, G. M. ............ Idaho, U.S.A. Thomson, H. Nellis....,.... Anacond& Montana.

Johnston, William Steele. . . . Lachine, Que. Thomsen, Robt. W,

Kaye, Alexander ........... Vancouver. Watson, A. A.............. . .Olalla.

Kendall, George............ Vancouver. Watson, Henry ............

Kllburn, Geo. H............ Willia, F. 8. ........ il.

Lathe, Frank E ....... ... (Grand Forks, Winslow, R. H s

Lay, Douglas ...... ........ Silverton. Wilson, Ridgeway R. Fernie

Lewis, Francis B..... .... Sonth Africs. Workman, Ch. W,.........

Merrit, Charles P,.. ... ... Wright, Richard ........... Rossland

Mmphy, Codo oo, Wynne, Lewellyn C.........

Musgrave, WillismN. ..., England. YuilL, H.H................

McArthur, Reginald E ... .,

Under section 2, subsection ($).

Carmichael, Herbert. . ... ... Victoria.

Galloway, J. D............. Victoria.
{Assistant Mineralogist.) *

Harris, Henry.....,........ Tasmania.

Hedley, Robt. R............ Vancouver,

Kiddie, Thos............... California.,

Marshall, Dr. T. R.........
McKillop, Alexa,nder ........

Pellew-Harv;%‘ ........
Robertson, Wm. Fleet .....
(Provmcml Mineralogist.

London, England.
Vancouver.
London, England.
Victoria.

)

PrEVIOUSLY ISSUED UNDER THE ‘ Bumeavu oF Mines Act, 1897,” sEctioN 12,

Pinder, W. J...............

Thompson, James B,.......

Vancouver.
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EXAMINATIONS FOR COAL-MINE OFFICTALS.

The * Coal-mines Regulation Act,” as now consolidated and amended, provides that all -
officers of a coal-mining company having any direct charge of work underground shall hold
Government Certificates of Competency, which are to be obtained only after passing an
examination before a duly qualified Board, appointed for the purpose of holding such examina-
tions, and known as the Managers’ Board.

The certificates granted on the recommendation of such Board and the requirements shall
be as follows :— _

“(a.} If a candidate for a manager, that he is a British subject and has had at least
five years’ experience in and about the practical workings of a coal-mine, and is
at least twenty-five years of age; or, if he has taken a degree in scientific and
mining training, including a course in coal-mining at a university or mining
school approved by the Minister of Mines, that he has had at least four years’

v experience in and about the practical working of a coal-mine:

(6.} If a candidate for overman, that he hag had at least five years’ experience in
and sbout the practical working of a coal-mine, and is at least twenty-three
years of age: '

“(c.) If a candidate for shiftboss, fireboss, or shotlighter, that he has had at least
three years’ experience in and about the practical working of a coal-mine, is
the holder of a certificate of competency a5 a coalminer, and is at least twenty-
years of age:

“(d.) A candidate for a certificate of competency as manager, overman, shiftboss,
fireboss, or shotlighter shall produce a certificate from a duly qualified medical
practitioner or 8t John’s or other recognized ambulance scciety, showing that
he has taken a course in ambulance-work fitting him, the said candidate, to give
first aid to men injured in coal-mining operations.

« For the purposes of this section the experience demanded by such section shall be of
such character as the Board shall consider of practical value in qualifying the candidate for
the position to which such class of certificate applies.

¢« Experience had in a mine outside of the Province may be accepted should the Board
consider such of equal value.”

Any certificate is considered as including that of any lower class.

EXAMINATION FOR MINERS.

In addition to the examinations and certificates already specified as coming under the
Managers’ Board, the Act further provides that every coal-miner shall be the holder of a
certificate of competency as such. By “miner ” is meant “a person employed uuderground: in
any coal-mine to cut, shear, break, or loosen coal from the solid, whether by hand or
machinery.” ‘

Examinations for a miner’s certificate are held cach month at each colliery by a Board of
Examiners, known as the Miners' Board, and consisting of an examiner appointed by the
owners, an exawiner elected by the miners of that colliery, and an examiner appointed by the
Government.
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BOARD OF EXAMINERS FOR COALMINE OFFICIALS.
Firsr-, SECOND-, AND THIRD_-GLASS CERTIFICATES.

Repors of Tully Boyes, Secretery of Board.

I beg to submit the Annual Report covering the transactions of the above Board for the
year ending December 31st, 1915.

The Board consists of Thos. R. Stockett, of Nanaimo, Chairman ; Andrew Thomson, of
Nanaimo, Vice-Chairman ; Tully Boyce, of Nanaimo, Secretary ; Thomas Graham, of Vietoria,
Chief Inspector of Mines; Andrew Bryden, of Merritt; and Bernard Caufield, of Coal Creek.
The meetings are held in the office of the Board at Nanaimo,

An examination for First-, Second-, and Third-cless Certificates was held at Nanaimo,
Cumberland, Merritt, and Fernie on May 11th, 12th, and 13th, at which there were 52 candi-
dates, as follows : For first-class there were 9, of whom 5 passed and 4 failed ; for second-class
there were 19, of whom 12 passed and 7 failed; for third-class there were 24, of whom 18
passed and 6 failed.

There being no apparent demand, the Board decided not to hold any further examinations
during the year. '

All of the candidates who passed the examination, with the exception of 2 second-class
and 6 third-class candidates, have fully complied with the provisions of the Aet, and certificates
have aceordingly been issued to them. ‘

The following suecessful candidates, mentioned in last year’s Report as delinquents, have
since complied with the Act, and certificates have been issued to them :—

NamE. DaTE, No.
James Gordon Geater ..... ....cveiiit iit teneiare i seareeee s May, 1914....| C573
Albert Radford . ....oiirnriiiis i i e s aeea e e " ... CB79
Edward Staton, ... coiuysarrs cinenscenaienatareinte teaartonsateraananns ” voee| COB81
William Angell ... ... i i i iir i srr e " e CB9L

The fullest information as to standard of -efficiency required' and copies of previous
question papers in printed form may be had by applying to the Secretary at Nanaimo.
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List oF Ca¥pIDATES TO WrHOM CERTIFICATES WERE ISSUED AT THE HEXAMINATIONS HELD
IN May, 1915, at NaNaimo, CUMBERLAND, MERRITT, AND FERNIE.

Firsr-cLAass CANDIDATES.

NAME. ‘ DaTE. No.
William Roper. ... ..o s e May 13th, 1915.....
Bichard Cox..... ... oottt i e e s e b e
Tom Brace.... .. ......... e e e e e e ” e
Robert Joyoe Brown.......... ... . o i i i e - r e
Frank Jaynes...... ... ... it e e e m e

SECOND-CLASS CANDIDATES.

NamE, DartE. Nﬁ.
Dudley Michell. .... ..o viiin it iiiiiiaiint e e May 13th, 1915..... B 187
Clifford Dickenson. . . . vv et v ver e i v e v et raneana s e B 189
Alfred Gould, ... ... . e i e e v e B 190
W, Walker ..., (.t iiiie ittt ratsns cnaeaaee cue e ” el B192
Joseph Magon........ .............o Ll e e R B e B 193
James Taylor .......... ........0 .. .. e i mo e B14
Frank Lander. . ... ... i iie. it i e e ) v e B19%
Robert Sheddon Brown.... ....... c..iih civrieiiiaeniint i v e B 196
James Blair. . ... ... i e ey n e B197
Norman Wilson Huby ... ... ittt i i i nirans PN B 198

THIRD-CLASS CUANDIDATES,

NaME, Dartz, No.
Robart BWing. . .... .. - cveviert caie boiiiis iiian raneeareareaaas May 13th, 1915..... C 608
John McLeod ........ P " ...l €609
Joseph Dean.” ........... e e e e e e C 611
James McMeolilL ... . .. it traeaaa n .. C 612
James Strang .:...... ... .. oL e e e " L] C6l4
James Millie Brown .. .. .. .ottt are i e " oo | C615
George Frater. .. ... .. oo e e e e C6l6
John Monks . ............ e e e e e r C 618
Herbert Parson ..... . ..vi it vavnvannnan e e e v e C 621
John Arbuckle. ...... ..o it i e e i PO . C 622
John GilIRam. ... oo et e e e e n e C 623
] ) O T _ o L.l Ce24

DeLINQUENTS. —FroM PrEVIOUS EXAMINATIONS.
Phird-class Candidates.

Name. Darn, No.
James Gordon Geater. ........ .. ... ... e May, 1914 ......... C 573
Albert Radford ... ..ottt it i e e s aaaae ] B e C 579
EdwardStaton....................................‘...' .............. B i aaaas C 881
William Angell ... coiiiii i e e e B e G5
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Registered List of Holders of Certificates of Competency as
Coal-mine Officials.

Firar-crass CERTIFICATES.—SERVICE CERTIFICATES ISSUED UNDER SpcrioN 39, ¢ Coal
Mines Recuration Acrt, 1877.”

Edward G. Prior. ‘ James Dunsmuir, Victoria.
Thomas A. Buckley. James Cairns, Comox,

Firsr-crass CERTIFICATES OF COMPETENCY ISSUED UNDER  Coar, MINES

Recurarion Acr, 1897.”
Name. Darn,

Shepherd, Francis H...... ... .. .. oottt iiiis o e e e March oth, 1881
Honobin, William . ... ... ... e i e May 1st, 1882
Little, Franeis D ... ... ... ... i i i e e " lat, «
Chandler, William ... ..... ... i et e e e e December 21st, 1883
Prieat, Elijah.. ... ... c.viiiii it st e ety e ey e " 21st, o
MeGregor, James .......... .. ... e e e January  18th, 1888
Randle, Joseph ... ......... ... ... e e e e e " 18th, «
Matthews, John........ .................... e e i eeee " 8th, 1889
Norton, Richard Henry ...... .......... e e s e e e e August  26th, »
Bryden, Andrew................. e e i e e December 30th, «
Fussell, Thomas . ........... ..... ... .... b e e e et e April 20th, 1891
Sharp, Alexander ... ... ... . i e e e e s October  27th, «
Kesley, JOMn . ...ooiiiiiin o o it e i i i March 4th, 1892
Wall, William H ... it i s ieee ter e iteraa e . May 30th, 1896
Morgan, Thomas. . ... .. i ity viiiir vt e " A0th, »
Wilson, David. . ... i i et e e " 30th, «
Smith, Frank B . ... ... i i e e e " 30th, «~
Bradshaw, George B . ... ... .. i i -~ |June 12th, 1899
Simpson, William G e e e e e e s ” 12th, «»
Hargreaves, James...........ooo0 il i, e s February 5th, 1901
Drinnan, Robert G . . ... oo it it e e e e e " 5th, «»
Stockett, Thomas, Jr ... ... oo it vt ine e et ar e August 3ed, »
Cunliffe, John . ... . i e e e o 3rd,
Evans, Daniel . ... .. ... . oo i e e e " 3rd,
MeEvoy, James . ... i i e e y.-.|October  17th, 1802
Wilson, A, B it i i e i s e . " 17th, »
Simister, Charles .. ... ... it i i it e e e b P 17th, »
Budge, Thomas. ... .. ... i i o iiie it e w Vith, «»
Mills, TROMBS .. ... ettt r i et e ie et et e e s " 17th, »
Faulds, Alevander . ... ... .. L i i e e e s " 17th, «
Richards, James A. ... .. . . e i e e 12 17th, «
Melean, Donald ....vin oo e e e e January  2lst, 1905
Wilkineson, Ge0 ... ... L . e it e ” 21st, »
Wright, H. B it i e e e e i 21st,
Coulthard. R. W .............. coiiiiinin.. e i e " 21st, n
Roaf, J. Richardson .. ... ... ..o i i e et " 21at, «
John, John. ... L. e e et e e " 21st,
Manley, H. L . ... it it ia e it ae st ie e e ” 2st, o«
Battey, Richard . ....... .......... e e e e May 27¢h, 1913
Baxter, Andrew .........cociviiiiiiiiiiniaans e e ~evoy |June 10th, 1911
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FireT-cLass CERTIFICATES ISSUED UNDER “ Coan Mines Reeurnation Acr FURTHER

AMENDMENT Act, 1904.7

Namz. DaTE.

Biggs, J. Guo e e e e e e i July 22nd, 1908
Bonar, Robert. ...t o i i e e e e e e QOctober 28th, 1911
Brace, Tom, ... oot oo i e e e e e e May 13th, 19156
Bridge, Edward ......... ..o i i e i e July 22nd, 1908
Brown, Davidl ..o oot o e e e e e May 21st, 1914
Brown, Bobert Joyee.. ... ... i e " 13th, 1915
Canfield, B.... ... it it et e renraaene eaeee " lat, 1909
Church, James A. H ... .. . L i e e e June 1Gth, 1911
Cox, Richard. ... .. . i e e May 13th, 1915
Crowder, James . ... .. it e i ey eeearaaes June 10th, 1911
Cunningham, John Howard......... ... .. i iiiiiiiir e iiiianenness Ma, 9th, 1912
Darbyshire, James. .. ... . .. i e e November 9th, 1907
Davidaoh, W, AL . ... i it i e e e e May 1st, 1909
Davieg, David ... .vu. o i ot i i e e e e June 10th, 1911
Davies, Thos. OWen. ...... ... i i it tiiiit et e e e May 21ss 1914
Devlin, Henry . .. ... .. e e e " lst, 1909
DHXON, JAIIEB. ..oy i i e e e e e e e QOctober  31st, 1912
Elliott, Damiel . ... ... L. i it i i e ereeey e e November 8th, 1907
Emmerson, Jogeph . ... ... ... Ll e e " gth, »
Fairfoull, Robert...............0 oiiiiines i e e e June 10th, 1911
France, THO8 . ... . i i e e e e e ‘| November 22nd, 1906
Traser, NOTIDAIL .. ... ... ittt et iiat i atnare et eeieeeiaeaeeans March 4th, 1905
Freeman, H. N . . . ... .. i it it e e e May 1st, 1909
Galloway, C. B. J. ... . . ittt eai i e July 22nd, 1808
Gascoyne, Rowland B....... ... ...... ... Lo Lo o el e May 21st 1914
Glover, Brameis. .. o.voiinr et ittt teeritatans et et taetareanaaaeas October  81st, 1012
Graham, Charles November 14th, 1905 °
Graham, Thomas " 9th, 1907
Gray, JAMES . ...ttt it i i e e e a . 27th, 1909
Henderson, Robert. .. .. ... o i e e e e " 27th,
Hewlett, Howe...... .. ... it it et e e May 27th, 1913
Holden, James . ...... ... ot i it e it e ey " 1st, 1809
Howden, Archibald, . ..., .. . ... it ii s ieri i e ” 27th, 1913
Howells, Nathaniel . ..... ......... et e ieretae e eeetaeareaeens Qctober  28th, 1911
Humphries, Clifford. ....... i s i iy i et June 1Wth, «
Jackson, Thos, R .. |November 9th, 1807
James, William. ..... .. ... i i i e July 22nd, 1908
Jaynes, Frank ... ... oo i i i e s May 13th, 1915
Jemson, Jas. W. ... .. " 27th, 1913
Keith, Thomas . ..o. vuvie ittt it et tra e tes srne s ooeeae caere e aeaans November 9th, 1907
Keollock, George .. ... .ottt iiiisiiesiainats ce s i June *10th, 1911
Kinsman, A. D ... i i i i aee aaes September 10th, 1910
T S T L July 27th, 1909
Lancaster, W ... .. ” 22nd, 1908
Leighton, Henry ........... May 9th, 1912
Macauley, D, A .,...... .. ... June 10th, 1911
MoCulloch, d.. ..oor i e et e i e e ... |September 10th, 1910
MoGuckie, Thomas, . v.vu .ot cier v irerinr ottt raeeaeeaeaeiae e raaen July 29nd, 1908
McKendrick, Andrew Meay 27th, 1913
MeMillan, J. HL .. .oie ittt i reca e s e e September 10th, 1910
MecViear, Samuel .....oonv v May 1st, 1909
Mazey, William Jcohn Ooctober  3ist, 1912
Miard Henry Brnest cev ..o oui it i it ittt s it ey May 9th, o«

B L R Y Y November 22nd, 1906
Miller, Andrew ANderson . ... .. ... cv.torreierain e iaree caes tmaraan s QOctober  31at, 1912
Montgomery, John W. .. o i i i e e e e e May 1st, 1909
Mordy, Thomas. ...... ... ......c.o.0a et e e e e . |September 10th, 1910
Musgrave, J. L. ... .. . i i o e e e eens October  28th, 1911
Newton, JOhn . o.vnr i iirr ciiie vt tteiss tee et it July 22nd, 1908
O’Brien, George. . ... ... . it it e e May 21st 1914
Ovington, John. ..., oL i e e e e aaes " 27th, 1913
Peacock, Frank David . ... ... .. i it e i October 28th, 1911
Penman, Hugh . ..... ... .. .. ... ... ... e e e e e May 21at 1914
Phelan, Arthur. ... ..o i e e B 27th, 1913
POWOll, J. Wa ottt i it et et i tidam e ea s i e Juns 10th, 1811

g iy

[ O
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FirsT-cLAs8 CERTIFICATES ISSUED UNDER “(Joarn Mines REeuLaTION AcT FURTHER
AMENDMENT AcT, 1904."— Concluded.

NAME, DATE.
Roper, William . . ...t ot e r e rrararrr i aaaen, May 13th, 1915
Russell, John .o i i it e e e e e e e " 2Ist 1914
Saville, Lubher . oot o ot i i i e v rer e anraaan, July 22nd, 1908
Shanks, JONN. ..ottt i e e e i e aeee, May lst, 1909
I T N . November 14th, 1905
Shaw, Willlam ... ... oo i i ceriaa, e May * 9th, 1912
T T Y September 10th, 1910
Bhone, Samuel. ... ... .. o e i s heanaes May 1st, 1909
Sloan, Hugh. ..o oo oo i e i o ciiiiaaiiis ... INovember 27th, «
BMith, A, B . o e e e e e October  28th, 1911
Smith, Jeseph,......... ..... ..... e i aeg e eaaennn N .. [July 22nd, 1908
Bpicer, J. B . i i i e e e e Qctober  28th, 1911
Spruston, T, AL .. e e ieet e ey eiaiieaan November 27th, 1909
Stevens, L.C ................. ..., S, . " 27th, »
Stewart, R. T. .... September 10th, 1910
Strachan, Robert ... ... .. . . . e i, March 4th, 1905
B T - June 10th, 1911
Thomas, J. D o i e e e e e e s September 10th, 1910
Thorne, B. L. .. . i it e i iaree et bereaanaan e w likh, «
Touhey, JAmEs . ... ... i i ie et et e i, May 21st, 1914
Wallbank, ... . i e i e e September 10th, 1910
Willey, BAward . .. .. .. et e e Qctober  31st, 1912
Williams, Thos. H. . oot ittt ettt ta e aeranssanarerasnssasaeeenn November 22nd, 1906
Wiylie, John. . ..., o i e e e e July 22nd, 1908
SEcoND-cLass CERTIFICATES oF SERVICE.

NaMmz, DartE. Cer. No.
Lee, John B . i i e e e e March 4th, 1805. B9
Millﬂ-l‘,J.K.......... e it e r e e a e e e e " 4511, [ B10
MeCliment, Johny ... .0 e etee e " 4th, » ....; Bll
Martin, David . . ..o oot ittt iiniiitetiite sttt a i, " 4th, » ....! B12
Hunt, JORIM . ..o i i e e aeaas " dth, » ... B13-
Walker, David ... .. ... oo i i e e, ” 4th, » B14
Powell, Willinm Baden . vuu.vivrniniaivern trarinnnes stnenrernenes ” 4th, « B 16
Bryden, Alexander... .................... N " 4th, « B18§

SEcoND-cLAsS CERTIFICATES OF COMPETENCY 188UED UNDER “CoalL Mines ReGurLaTion
Acr FurrHER AMENDMENT Act, 1904.”

Name. DarTE. Cer. No.
Adameon, Robert,...... ..... .... v ere e riererae et e vy September 10th, 1010{ - B 120
Allan, Alex. MeDairmid... ........ ... ... . i o .. .. |May . 27th, 1913| B 167
Anderson, Robert Septembér 10th, 1910| B 119
Barclay, Andrew July 29th, 1906) B 25
Bastian, JOIN .. ... oo i c it e e e raeenees November 2nd, 1907 B 42
Bevis, Nathaniel............. e e ae e s September 10th, 1910; B 123
Biggs, J.. o e e e e aee e May lst, 1909) B 94
Bigga, John G ... . i e e e e November 2nd, 1907| B 40
Blair, JAMIER. .. .00 vuirtnrornrruvuantoarsnrsriatnsaarttartinatrans May 13th, 1915 B 197
Brace, Tom. .. o.o i o i i i e e e November 27th, 1909 B 96
Bridge, Edward . ......ooi it it ar ittt e s Qctober , 1906/ B 33
Brown, David . ..., .. ittt iiiiiiniii ittt September 10th, 1910 B 108
Brown, James L........ccuuiir tiit e iaaiaaes rraaa e October  28th, 1911| B 136
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SECOND-CLASE CERTIFICATES oF COMPETENCY ISSUED UNDER ‘‘Coarn Minzs REGULATION
Actr FurrtrRER AMENDMENT Act, 1904.”"—Continued.

Name, DaTE.

Brown, John C ... . i i i e e October  23rd, 1908
Brown, John Tedd . ... .. .o i i e May Oth, 1912
3 YA QOctober  28th, 1911
Brown, Robert ..o e May 21st, 1914
Brown, Robert Sheddon ..... ... ittt i i 7 13th, 1915
Bushell, J) P .. e e i e ” 1st, $909
Carroll, Henry ... .. .0 o i e e e s July 22nd, 1908
Caufield, Bernard ......cooiiiiin ittt ittt e i October  23cd, 1906
Cawthorne, L. ... .. ... .. ... ... . ... May lst, 1909
Challinor, Jno. Thomas " 27th, 1913
Challoner, Jno. Arthur " 21et, 1914
Churchill, James. ......... .o i e July 22nd, 1908
Clarkatone, Wi, W, . . it ettt tae s viantaascrresenn tansneesnnas May 21st, 1914
COmMMONS, VI .. ittt ints e reanresrranransrrnnnn srasnsornsnnonsnnsan September 10th, 1910
Cool, Jogeph. ... ... iiiiiii s e i i July 22nd, 1908
Courtney, A Wi i i i et e e e e a e October  28th, 1911
[ R 5 e Y May 9th, 1912
Crawford, David........ " lst, 1909
Cunliffe, T.  ......... " lst, »

Dando, JoBI ...yttt i i et i e ettt e " 27th, 1913
Paniels, David. .... .ot tir ot it chia i aaaia e November 2nd, 1907
Darbyshire, James October  23rd, 1908
Davidson, Hugh... .. .o i i s May 27th, 1913
Davies, Stephen ... ... ... i i e, September 10th, 1910
Dennis, Frad., W, ... . i ottt et tenesesineates cenennnn May 2ist, 1914
Devlity, Ernest H ., ... uueivey oo aeraaar e arnnrrantasraarrrsrsrsnns ” 21at, o

Devlin, Henry . ..., ..ottt ey e ara e November  2nd, 1907
Dewar, Aloxander. . ... it ieer it e October 3lst, 1912
Dickensow, Chfford. ... .o ir i i it it i ie e it e e May 13th, 1915
Dunsmuir, JOhn ... i e e e e November 14th, 1905
Dykes, J. W o il i rerse s May 1st, 1909
Eccleston, W ... 0 0reer et itanreciiecaetaaeee i itmnranrnrerasnnnnnn " lat, »

Fairfoull, James . ..., ...t ii ittt et s May 21st, 1914
Fairfoull, B (o i i i e i b e " 1st, 1909
Finlayson, JAMBOS . . ..uuiiunrenseennreenreriiansertosorarroarsrananns July 29th, 1905
Ford, Allan ... ... . i ot it aie st e May 27th, 1913
Foster, W. B ... . i it ittt e it e November 27th, 1809
France, Thos ... ot iiiiniii s ottt et ise e aanen s e aannsians # 14th, 1905
Francis, David M. ... ... i e e it it e e e May 21st, 1914
Franecis, Fnoch ... .. .. i it ittt ” 1et, 1909
Franecie, James ... o.oeii it tr i e e e July 22nd, 1908
Freeman, Henry N. ... ... i e November 2nd, 1907
Garbett, Richard ........... ittt ciiieiiietie e iiaeateaenas October  31at, 1912
Garman, Morris Wilbur .. . ... ... . i e s ” 3lst, «

Gillespie, Hugh........ .. «....oo coioiiiiin o el el Jaly 29th, 1905
Gillespie, JORD ...ttt vieeariaserr s itsstns st arnnossatasannsncs QOctober  23rd, 1906
Gillespie, John Ma. oo i i e e eeieaaas June 10th, 1911
Gould, Alfred. .. ... ... ittt it e i i eai e May 13th, 1915
Graham, Chas ... ... ... L i it i eiteie eiiraeaeaaa.. 4th, 1905
Gray, David., .. ... ... o lst, 1909
Hamilton, Robert N. ... .. . o it i i i titnvrancnanns 2]st, 1914
Henderson, Robert. ... ... it iiiieriornnsecs ivnreenannrennans 22nd, 1908
Horrocks, ABner G . ..uiieeevrs i eiierinroeraianne cnrinnasssnsnis June 10th, 1911
Howells, N ... . it iis o ccuii s rarsacieinaransanns November 27th, 1909
Huby, Norman W .8, . i it r i eas May 13th, 1915
HudBom, GROTEE « v ve v trt e st ereee s eenreeenniaeeananarns 4.... |Beptember 10th, 1910
Hughes, John C.. .. ... oo e " 10th, »

2 e N -V Tt May 21st, 1914
2 T TN 1) S o 9th, 1912
Jackson, Thos. B ... March 4th, 1905
James, David......... November 2nd, 1807
Jarrett, Fred...... ... oo o May 1st, 1900
Jaynes, Frank. . ... ... ... L i e September 10th, 1810
John, Howell ....... ciirrer ot i i i e it " 10th, «

Johnaon, MoOSEB. ... oour o it ittt b e e e e e May 1at, 1909

Cer. No.

B 39
B 150
B134
B 183
B 196
B 81
B 62

B 93
B 169
B178
B 65
B 180
B 115

B 138
B 143
B 88
B 78
B 164
B 53
B 3
B 165
B113
B 174
B179

B 162
B 189
B 26
B 77

B 186
B 83
B 21
B17l
B 102

B 182
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Seconp-cLass CERTIFICATES oF COMPETENCY ISSUED UNDER “Coal MINEs REGULATION
Acr FurTHER AMENDMENT AcT, 1904."—Continued.

Name. Dare.

Jomes, William ... . o i i i e et July 20th, 1905
Jomes, William T .. e e e e ” 22nd, 1808
Jordonm, Thos .. ... . . e e November 27th, 1909
Joyes, Walter. . ... .. .. . i e May 27th, 1913
Kirkwood, John Robertson . ... oooiiiriir i s eiiaas October  3l1st, 1912
Knowles, James Fo, ... . .. oo e e October  28th, 1911
Lancaster, William ........ .. . ... e November 9nd, 1907
Lander, Frank........ ... ... . ... ... .. ... e, May 13th, 1915
Lane, Joseph . ... oo i e May Gth, 1912
Lee, Robert John. ... ..ot i e s September loth, 1910
Littler, Matthew ... ... ... . . i i iii et Ociober  3lst, 1912
Latek, GeOrge. .. i e e e e June  10th, 1911
Manifold, Albert ... .o ittt i e et e e e May 9th, 1912
Mason, Joseph. ..., ..o i e e e e May 13th, 19156| -
Masssy, H o et eaeeianas November 27th, 1909
Mather, Thomas . ... ..ot i i sttt rere e e, June 10th, 1911
Mattishaw, B. K. i e e e e Ootober  28th, «
Matusky, A . ... e i e Msay ist, 1909
Mayer, Ralph Waldo. . ......o it i i e e n 9th, 1912
Mazay, W. . e e e e e November 27th, 1909
Merryfield, William....... ..... ... ... i, e July 22nd, 1908
Miard, Hy. E. ... . i it e ey raeieaas September 10th, 1910
Michell, Dudleg ........................................ May 13th, 1915
Middleton, Robert - July 22nd, 1908
Monks, James. . oo i i i eer rreree e, November 2nd, 1907
Moore, Wm, H............ Muy 2lst, 1914
Morgan, John . .. . L. i i i eee creer i , |[November 2nd, 1907
Morris, John . ... . . L i e e e, July 22nd, 1908
Morton, Robert W " 22nd, »
Musgrave, J. ..o e e e e e e aaas May 1st, 1909
B TR - " 9th, 1912
MceDonald, J. Ao i it i e e e aheanas October  28th, 1911
MecDonald, John. ... .. i i i e i e, May 27th, 1913
MeoFegan, W . it i e e e November 27th, 1909
MoGarvey, Martin..,....., e e e et October  Jlst, 192
MeGuekie, Thomas M. ... ............ e e vt e e, ” 23rd, 1906
MeKelvie, J. . i e i e e e May IsL, 1909
MecKendrick, And...... ... ... . .. e e e September 10th, 1910
MoMillan, D ... i e et e eearreee was June 10th, 1411
McNay, Carmichael ... ... ... .. i e May 9th, 1912
McPherson, James E. ., . ... ittt s July 22nd, 1908
Neen, Joseph .0 i e e e e June 10th, 1911
Newbury, Arthur . .. ... . i e e e e e May 2lst, 1914
Newton, John . ... .. i i L i e e e s October  23rd, 1906
Newton, Wil ..o i ittt ettt September 10th, 1910
O'Brien, Charles ... ... v i it e sy e May 9th, 1912
OBrien, GROLZE . ...\t e e e i eiaanar e aian e e, " lat, 1909
Ovingbon, John . e e e e November 2nd, 1907
Parkinson, T ... ........ e e ) May 1st, 1909
Parnhant, Charles. ... . ...o.oviiirinineien ciiiriiiins aaennns P November 2nd, 1907
Quing, JAMEs. .. .. i i ir i iis ey May 21st, 1914
Quinm, John. ... i et " Oth, 1912
Rankin, Geo. ...... ... .iiievreunn. e et re et e arer e, November 27th, 1909
Raynes, M. T .. . i i i it iaiiiiatcenanene trnnnnnans QOctober  28th, 1911
Reid, Thomas .................. July 26th, 1905
Reid, Wi, .ot e e e e et October  28th, 1911
Renny, James......... e e R 28th, »
Richards, Thomas... ..... . . |November 2nd, 1907
Richards, Samuel ... ........... e e e . May 9th, 1912
Righy, John. .............. oo e e et i July 20th, 1905
Roberts, Ebenezer . ..., ... ittt iiiiinaeiit s September 10th, 1910
Robinsort, Willlam. ... . it iiiiiii ittt iai ettt ciaie e inaas July 22nd, 1908
Rogers, GOTEE .. ... .. . iiiiiiiiiinn vt it May 1st, 1909
Roper, Willlam . (..o i i e e e " Gth, 19124

Cer. No.

et o
Ao SAEBRES

[ S G

HrEEEPETn R RE R R
BRERARGSASERSSOSN

—

B 112
B 125
B 151
B 73
B 129
B84
B 31
B 16
B 148
B 82
B 52
B 80
B 49
B 181
B 146
B 103
B 130
B 23
B132
B 140
B 57
B 152
B 20
B117
B 60
B 79 .
B 141
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SrcoND-cLass CERTIFICATES OF COMPETENCY ISSUED UNDER “ Coar Mines REGULATION
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NAME.

DATE.

Cer. No.

Russell, JORm. ..ty it nantaii st craiiaraean veiabie i
Saville, Luther
Shanks, David .
Bhaw, AlBX ..o iiine s i aar i baiaran e e asar e
Shaw, Thomas John. .. ..o o et et e e raa s aiias e annn
Somerville, Al6X. .. ... ...l ot i e
Bpruston, Thos. A ... it i s e
Stafford, Matthew. . ....i i iiiiianr et ciere i earatrartenrs

Steware, J. M ...l e et e aaeaeas
Stobbart, Jacobh .. ... L i i i e ierie s rare e

Stockwell, Willlam .. ... . veeere e iraiieciaiciisciansaneecnann e oo '

Strang, Thomas................... e e e b e

Taylor, James . ... ..o viiin cir eiiaiie e b e
Thomasg, J. B. ... it iaie i iie it e iraa e
Thomas, Joseph D . ouv. o i i i i e i e e
Thompson, Joseph .. ... vttt i i i i s e
Touhey, JAMOE ...v et it ie e et e e b e s
Tonge, THOMAS ...t iiiiii ottt riiarieieiiinsnsnrasrirsaasaans .

V&uhul‘le, B e ]

. T
%ker, William ..... ....ooivenn, W er ke iareraaraneresaanaes
Wa.[burt.on Ernest Leonard .......c0vneror i ciiesrcatassanensass
Watson, AJAIIL G« v e v e e e e e e e
Waebber, John Frank .......................... L
Wesned e, W . it s P
White, Johlt ... ... i i o vens e e
Whitehonse, William. . ... ccviiver i virarare s ivrnaretnaaranen
Wilson, Robinson.. ... ... ittt tiiiunsrarionnanrnarnensssnnnnnnes
Wilson, Thomas . .. .. . irriiis iirieatr ot ra e
Wilson, W............... ee e e aaaeieeeesarere e e
Wood, Thos. JaMEE .. ..vvviinrver sint meincanceasons senaainnennnns
Worthington, Joseph ... ... ... i i e

November 2nd, 1807

" 2nd .
October  3list,
July 20th,
May 27th,
March 4th,
November 2nd,
June 10th,
May 1st,

” ' gth,
November 2nd,
October  3lst,
May 13th,
November 27th,
Qctober  23rd,
September 1Uth,
May Oth,
July 22nd,
November 2nd,
Mouy 1gt,

" 13th,
" 27th,
November 14th,
March  4th,
November 27th,

I 2nd,
October  3lat,
May 2lst,
July 22nd,

" 2dnd,
May 21st,

" 1 Bt-,

1912
1905
1913
1905
1907
1911
1909
1912
1907
1912
1915
1909
1906
1910
1912
1908
1807
1909
1915
1913
1905
1909
1967
1912
1914
1908

1914
1909

B 47
B 51
B 158
B 19
B 166

B 46
B 14l
B 95
B 153
B 56
B 158
B 104
B 105
B 38
B4
B 147
B 71
B 54
B &9
B 152
B 170 -
B 28
B 3
B o8
B 48
B 163
B 177
B 74
B 70
B 176
B 85

THIRD-cLASS CERTIFICATES 18SUED UNDER “Coan Mines Recvration Acr FurTHER

AmeNpMENT Act, 1904.”

NaME. Darte. Cer. No.
Adamson, Robert ... iiiiini i e e May 1st, 1909 C 323
Aleen, Alexander.........oovt tert i iiiar i i s October  28th, 1911 C 430
Almond, Alex . ... ittt iat e " 1st, 1907| C 252
Almond, W oo L e et a e e July 22nd, 1908| C 286
Anderson, John .. ....voveet i i e e Qctober - 28th, 1911 C 437
Andersor, Robb. ... i i i i e ee e " 14th, 1914 C 599
Angell, William. .. ........co0iinns civanae e e May 2lst, - » C 591
Arbuckle, JODIL. .. o0 cvr e ey e ehiiseia e e " ]3th, 1915 C 622
Arohibald, Geo. ... .. ...t it i i i e e " 2ist, 1014| C 568
Archibald, Thomas ..... et e et et ear i eeeerreaa e e iaa i Qctober  28th, 1911' (4564
Aghman, Jabez ... ..ot i e e May 27th, 1913 C 13l
Bann, ThOmMAS . ... vrur s cibnaniriratrerrasareernsnrenes rreae s1us October  3let, 1912 494
Baggaley, Jo.ooiviiiiii ciin it e e July 22nd, 1908 C 300
Baln, JAMOE . o0t it vaviir crieer e aee . ea e iaieaea e e May 27th, 1913 C 546
Ball, Bepjamin. ......... c.i.iviiinan . S 21st, 1914| C 583
Barker, Bobert........cootiiiit i ti e s J i0th, i9ii| C4i5
Barlow, B. R ... it et e e . 1st, 1909| C 337
Barnes, B.Jd........ ..... e et i eeaeeera e remenaean 1st, «# C 346
Bateman, Joseph William ........ 28th, 1913 C 551
Bauld, Wm.. fer e e eeiaeaeaaaas e th e reaiaee e, June 10th, 1911| C 422
Baxter, T U October  28th, =~ C 450
Baybutt, Thomag ......... R R PS May 27th, 1913| C 548
Beeton, D H. oottt ir it ciiie e i i e " 1st, 1809| (338
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THIRD-cLASS CERTIFICATES ISSUED UNDER * Coar Mives Rzeuratioy Act FURTHER
AMENDMENT AcT, 1904.”—Continued,
Nawms, DATE, Cer. No.
Bell, Fred....... b e e e e e May 27th, 1913 C 514
Bell, John. ..., ieeriiei it ver et ie e e e m e " 9th, 1912, C 477
Bennett, John .. ...oooin oo i i et e e October  14th, 1914, C 597
Bennie, Jonm. .. vt et i e e e e e e June 10th, 19111 C 411
Beveridge, Wm..... ..... % 10th, - » | C 396
Biggs, John . . e e e March 4th, 1905| C 2i0
Biggs, Thomas. ..ot ene et ottt ettt e e e e e October  28th, 1911| C 449
Birohell, Richard " 1st, 1907| C 266
Blair, James. . ...... ..o, e e et s " 31st, 1812 C 502
Blewett, Brmest.. .. oocvitt it it ir i iiiie e e e Jul 22nd, 1908 C 208
Bobba, Frank................... e May 21st, 1014 C 568
Bradley, William ...... ... i i e July 22nd, 1908| C 281
Bridge, Edward ... ...ooiiiiiiiiii i e July 20th, 1905| C 223
Briscoo, F..... ... oo i e " 22nd, 1908 C 309
Broderick, Matthew . ... ..ot i e s January  2lst, 1813 C 525
Brown, Arthur A, .o e e e e e October  14th, 1914 C 596
Brown, David ... .ot i e e e e November lst, 1908| C 348
Brown, JRmMes . .. e e e e September 10th, 1910| . C 364
Brown, James. ... ..ot e e e e June 10th, 191 C412
Brown, das, Milliz . ... i i e e e e May 13th, 1915 C 615
Brown, Johm ..... ... ... .. ... ..., N .|8eptember 10th, 1910 C 392
Brown, Bobert ..ot i e e e e October  28th, 1911 C 451
Brown, Robert T), ... ..t ii e i iee cierrinn e e, June 10th, « C 423
Brown, Robert 8. ..o i it i e e " 10th, » C 408
Brown, W, A ... ot i it it e ene it e raeaan May 21at, 1914| € 576
Brownrigg, J. Hl. ..., .. oo it i it e . [July 22nd, 1908 - C 276
Bullen, Thomas. ... ... ...ttt it et e September 10th, 191¢| C 379
Bushell, Jas, P ..o e ettt QOctober lst, 1907 C 284
Cairmes, ANArewW, ... cv it et ettt e e st e e e June 10th, 1911 C 420
Cairnes, Robert. . ... ......iviiiioiiniis viiiia i ci i May 27th, 1913 C 539
Calverly, Joseph........ ..o i e i i e September 10th, 1910| C 375
Camamile, Hollis . ....ovtriiiiiiiiiiie i e eeeienanns Qctober  28th, 10111 C 443
L T T - " 3lst, 1912 C 497
Catohpole, Charles . ...o.oot v in i i e it ettt e iranes July 20th, 1905 C 227
Canfield, J.... . i i i i e ceeaiais May lst, 1809 C 321
Challoner, Arthur. .. ... . i e i i e e QOctober  28th, 1911! C 433
“Cheetham, Ben, . ... ... . (it i it it e aranaans July 2nd, 1908| C 311
Chester, JOMIm . v vn ity it e ittt e e o et et e QOctober  28th, 1911 C 440
Clark, LoWis o or oo viit e i e et June 10th, C 405
Clark, Walter Pattison. ... ..o il e May 9th, 1912] © 480
Clarkstone, Wim., W ... i i ittt eaaeannnns ... |October  28th, 1911| C 431
Cleaves, Waltor, ..o ovvivrvnns caiartnsrrinnc e ennias e e, May 9th, 1912 C 475
Clifford, Willlam .o .. ottt et iir s tee e emnnaniriaannn nnes July 22nd, 1908| C 313
Commons, Willlam. ..o vvteier i et aree ettt eersnernnens ” 22nd, -~ C 304
Cooke, Jogaph . ... .ovniiii it et e e e e . |March 4th, 1905| C 209
Coombe, Alexander ........ooi i iiiiiiiini ittt ciaa i, May 27th, 1913| C 533
Cope, Frank. ... ..ot o i i e i, Qctober  28th, » C 8649
Coulthard, Jamen. ... ovv vttt et i it e e it i et June 10th, 1911| C 407
Crawford, David. ... ..ottt it in s et i e March 4th, 1905 C 208
Cunningham, G. F ..o i e e, November 1lth, » C 229
Cunliffe, Thos ....ocvvrvivniiviieens e e et e QOctober lat, 1907, C 265
DPabb, OWen. ..o e e ittt s it m e e e May 21st, 1914 C 578
Dando, John. ... it i e e v, " Oth, 1912] C 465
Davidson, Hugh . ... ..o ot i et el iiiees arereaes » Oth, =« C 464
Davies, Kivan Thomas " 9th, » C 463
Davis, William ..... ..ot ih viieieiiieainaennn " 1st, 1909} C 339
Deam, JoBePh .. ...iit tiiiii i i e e e " 13th, 1918, C 611
Derbyshire, A.....ccvt ©r it i e June 10th, 19111 C 401
DEWAT, ALBX. L1 vu ittt aataes ittt cia it a e cane aas ... |September 10th, 1010; C 360
Dovlin, Bdward .. ...t i i e e e October  23rd, 19068, C 241
Devlin, Ernest Henry ......cc.ocit viiit tiiicriiiaeaninerenas eeeass [ May 27th, 1913| C 538
Dickenson, Clifford ............. PR " 27th, C 532
Dingsdale, Geo.............. ..... ... e e ae aeeaas October  28th, 1811| C 450
Doherty, d. J. et e e i e i e e May 1et, 1909| (340
Doney, Joht ... i i e e March 4th, 1905° C211
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Namm. Dare. Cer. No
Donmachie, JOMm. .ottt i et cia st e aari i natas June 10th, 1911} C 425
Doodson, Robarb. ... . ... iiiviiieiintnnn. October  28th, » C 455
Dorrance, Orlin William Janvary  2lst, 1913| C 517
Douglas, D. B ... . . e e October  23zd, 1908/ C 235
Dow, And. X oo e e e ety May 21st, 1914| C 587
Bunn, Wm . ... i e e Qctober  14th, « C 606
Dykes, JERAC . ... ..o i et e aaaen e aaes June 10th, 1911] C 409
Dykes, Joseph L . 10ctober 1st, 1807 C 248
.uuwmua. BRI a ittt s e e b eeeie et a e saa }v{t“xy 27th, 1813 542
Elliott, JoRm . ov o i e e e e s e " 27ih, » C 541
Elmes, LT QOctober  3lst, 1912 C 511
T July 22nd, 1908| C 284
BEwart, ALBX. . .cvuevines cieeint o 4 heeen heiee e e taiiaas September 10th, 191y} C 374
Ewmg, Robert .. ..o e May 13t.h 1915) C 608
Fairfoull, JAMes . ... it it v iteer ciiiianr et cnara et October  28th, 1911| C 453
itz atrl(,k Y October  28th, 1811| C 452
Flockart, David .................................................... Japuary  2l1st, 1913 (331
Ford, Allen. ... o i ittt r ittt e ettt e e, October  28th, 1911| C 445
Fowler, Robert . ... ... ittt it inareensaisaaareenannnes # 31st, 1912! C 495
Francis, David Morgan......... oot ia i eas " 28th, 1813} C 558
Francis, JAMEs ..., .. . it it i i i e e 1st, 1907 C 250
Frater, (Fe0rZe. ... oot ittt e May 13th, 1915 C 8616
Freeman, H. G ... . oo e s veens et e e November 14th, 1905 (230
BrOW, A o ittt ety et e taaae et tiaraean " th, 1909| C 360
Frodsham, VINCent ......vvrt i iitiervnmaernrrantnasrasarearernssn July 22nd, 19087 C 282
Furbow, JoOhn . oo iy ot i e e January  2ist, 1913 C 528
Garbett, Bichard. ... ... . ..coiiiiiiiir i e ieareiiaiaeineiiaaaans September 10th, 1910| C. 377
Gascoyne, Rowland B........... . ... o oo Lol diieieieas January  2lst, 1813 C 513
Geater, Jas, Gordon...vorverivirarctrns virrironenertsrararseranninn: May 21st, 1914 C 573
Gemmell, James . ... .. oot tea e tnaeaasettarae e natina,s Uotober  3lat, 1912] (505
Gillham, John. ... ... i i i e it e r e May 13th, 1915| C 623
Glen, James. ... ... uteeereraereannasononaraessonsoresssinanarecs vas October  28th, 1911 C 435
Gordon, Duvis John . 9th, 1912| C474
Gourley, Robert. . .......ciiven ciiiiiiiiiiiiiiiirneaae 9th, » C 470
Gray, George......... et e gth, 1912 C 487
Gresnhorn, JORB. ., ..o i i i i e e p 21at, 1914) C 575
Griffoth, Edward. .. ... ... .. iiiiiiiians e mrae e Qctober  3lst, « C 508
Gunniss, Matthew ... ..o vennr i it et ietcnrrer en ean aan May 9th, 1912} C 460
Hallinan, W. . ... ot it cs te eeeires et sieararae " 1st, 1908 C 343
Halsall, J. .. i it iiarires it July 22nd, 1908 C 307
Hamilton, JOhn . .. .. i ot il a e raires cmmar e Qctober  28th, 1911| C 444
Hamilton, Robert Nesbitt ...... ... .o it ” 28th, 1013 C 550
Hartley, TROMAS ..oovint it it iinin it anis saennsrrians s 319& 1912 C 510
Harwood, Fred .... ....... bt e a e e s September 10th, 1910| C 384
Harvey, Thomas. ..... ..o 00 o oo i e May oth, 1912| C 466
Harvie, George............. Fen e e weraererr e raaeeeee treerearya September lﬂth, 1910| C 378
Hayes, Edward......... e irena e re e iaaieaaeaaaaeys May 1st, 1900 C 320
Heaps, Robert........ oovt viiit viiie 0 v vens e e September 10th, 1910| C 373
Hemer, Herbert .. ,..... e b et einrra e ae menaaaee e Oetober  14th, 1914| C 595
Henney, Jonathan..........co . ittt A, June 10th, 1951 C 424
Henry, James . ......... L e e e e e e e e May 9th, 1912, 471
Hilloy, Fred. ... ..eiii it iiiiiis it ai e s e July 22nd, 1908| C 290
Hiltoh, B. G, .. irit cr v it avrara e s September 10th, 1910| C 376
Hodsom, B. H ... it it et eieitnrciaaiaannes s March 4th, 1905| C 216
Horbury, Joseph W.. .o o i June 10th, 1911| C 406
Horrocks, A. G .. i i ottt e tie e i s May 1st, 1909 C 324
Horwood, 8., ... it cii et July 22nd, 1908 C 312
Howells, Nathandel .. ... .. ..o o i i iiie e uaas May 1st, 1909| C 316
Huby, NOTIIAI . ... o0t viitciiiiiiiiins auinesaranne armarranr e, June 10th, 1911| C 394
Hutchison, Ben . ... ..o i e i e et November 14th, 1905| C 232
Hutchison, F..oivvririear vircimeineiranns PN " h, 1909 C 338
Tresom, JOMN. v, cuiiitiant ittt ce st irans s e October  31st, 1912| C 507
Trvine, David. ... o.vitne it inr e ma e aa s Juna I0th, (911] C4i3
JBOK, JOND < ..o ve weasananians eas et aa e e May 2)st, 1914 C 582
James, Thom ... .t ieiiai sttt srreer e iaaea e ” 21at, » C 588




6 Gro. b Bureau oF Minges.

K 49

THIRD-CLASS (JERTIFICATES 1s3UED UNDER “ CoarL Mines REecuraTioN Acr FURTHER
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NaMmE. DaTE. Cer, No.
Jardine, George Edward .. ... ... ittt e Janunary  21st, 1913| C 521
Jarrett, Fred, J . oo i e e Qctober 1st, 1907] (256
Jaynes, Frank. . ... ... .. . L. e July 22nd, 1908| © 277
Jemson, J. W oo e March 4th, 1905| C 205
Jenking, John .... ... ... o e, September 10th, 191¢( C 390
Johm, Bowel .. e e e July 22nd, 1908] © 305
Johnson, Moses....., .. . e e e e e re e et ieaeeraaaas Qctober Ist, 1807 C 258
Johnston, Robert ... ... ..o e May 9th, 1912 C 479
Jomes, Alf. Geo ... ... .t e e " 21st, 1914| C 584
dones, Samuel . ... ... i e e e e " 27th, 1913 C 518
Jones, William C.......... ...... ... .. January  2lst, » C 556
Jones, William Ernest October  28th, ¢ 221
Jomes, W, .o e e e March 4th, 1905 C 544
Joshua, John _ .o e e e May 9th, 1412(. C 478
Joyes, W e e e November 27th, 1909 (C 361
dJudge, Peter ... ... i s et iy e September 10th, 1910} (¢ 391
Keenan, Wm. James. .. ...t ottt iiniaeteae e v June 10th, 1911} C 426
Kemp, Wm................c. 0.0 e e erera e eaeenaraean October  14th, 1914| (O 594
Kingham, Alfred ... ... ... o i i e e | o 28th, 1913| C 550
Kirkeberg, H S................ e e i e November 27th, 1908 C 350
Lancaster, William ..... ... oo Lo it v e October  23rd, 1906 C 243
Lane, Joseph ... .ooouiii i ” Iet, 1907 (254
Leeman, ... .o e e e e May lst, 1809 C 345
Lewis, Ben]. P e e September 10th, 1910| €386
Liddle, JOhm o ouvinn i i e i e e July 20th, 1905) C 228
Litbler, JORN o e e e e s June ]()th, 1411 C 410
Littler, Matthew .. ... ..ot it ciieh civ e " 10th, » C 417
Liattler, Bobort ..o it i it e e s " 10th, « C418
Livingstone, Alex._..... et e am b eev e, October  28th, C 436
Loxton, GOOTEE. . .o.i ittt iiae e rr e e e et iees cins trinanns June 10th, =« C 428
LOKtOn JORU. oot e e e e " 10t.h, ” C 418
Lynch, TBUBWATE. .. . ons e October  28th, C 432
Mackie, JOIN ... .. . e e e e e June 10th, C 421
Makin, J. Wim. . ...ou i o e e e s September th, 1910 C 385
Malone, John . ..o e e May 21st, 1014] 585
Malone, Pattick . ... i i i e e s October 1st, 1907 C 247
Maltman, James . .. ... .. e e e e e ¥ 81st. 1912 C 501
Manafleld, A. ... . i i it e e May Ist, 1909| C 336
Manson, T. H.. ..o i i July 22nd, 1908 C 280
Marsh, Daniel Parks. .. .. . o i e e May 27th, 1913 C 543
Marsh, JONI. ..o ol e e e e e October Ist, 1907 C 270
Martin, JHmes. ... . i i e it e, June 10th, 1811 C 398
Marom, J .t e e et e July 22nd, 1908| C 207
Massey, Henry .......ooiiiviiiiiiiiinenens van oo e May 1st, 1909 C 317
Mather, Thomas. .. .. ... . o i i i e e e July 22nd, 1908; € 293
Mattishaw, Samuel K . . ..ottt ittt eriener e, October  23rd, 1906 237
Matusky, Andrew. ... ... it ey e ]st, 1807 C 259
Mawson, J. T .. e e e e e ia e November 27th, 1909 C 859
Maxwell, Geo. ... ... .. 0. 0 . 0 | May 21st, 1914 C 571
Meek, Matthew. ... ... ................ ..... e " 9th, 1912| C 484
Mercer,Jas ... ... it e i e e N October  Idth, 1914] C 600
Merrifield, GROTZA .. .o i i it e et e e ” 23cd, 1906| C 239
Merrifield, Willlam ....... e e e e e e " 28rd, » 236
Michek, Johm. ... i e i e e May 2lst, 1914] C 563
Miles, John ......... e e e e e e e e June 10th, 1911} (414
Millar, Peter ......oooviii it it e e September 10th, 1910, (388
Mitehell, C..... ... e e e e e e e May lst 1909 C 322
Mitchell, Henry.......... . e e e e e September 10th, 1010| C 366
MoOnKE, JBMEE, .\ttt it e e e b e e November 14th, 1805 234
Moore, GBOTEE . ... s it i i e e Qctober 23rd, 1906| 242
MOOTE, J ittt e e e e e May Jlst, 15090 C 335
Moreland, Thomas. .......ovieis Lo i e e July 22nd, 1908] C 299
Morgan, John . ... . . L L i e " 20th, 19056 C 224
Morria, David. . ... e e e May 9th, 1912 (472
Murdock, dr0. X .. et tientte e a e e b ” 21st, 1914| C 564

4
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THirD-cLASS CERTIFICATES SSUED UNDER “ CoalL MiNes REcuLATION AcT FURTHER
AMENDMENT Acr, 1904.”—Continued.

NAME,

Myers, Peter ... ... i o i e e e e ey
MoAlpine, John
M Broom, Al it e e e
MeCourt, Johm. .. .v v e s i e e vttt e e
MeCulloch, James
MoDonald, JOHI. .. oottt it ciir e ie et ta st ttreearaanens
MoFagen, Alexander
MeFegan, W
MeGarry, M...... ... L
MeGuckie, Juno. M
MecGuckie, Thomas
McGuire, Thomas

MolIntyre, Neil
McRelvie, J. .ot oo it it ie e it e e
MeKenzie, Petor.. ... .. ... oottt e e i e
McKibben, Matthew
MeKinley, JONM ..o ovtne ittt et e e v e e st aae e
MeLaughlin, James ..., ... i i e e e e
MeLachlan, AleR. .vv . cvuivri i tiis et iiernrstanstrnnss senns
Melean, M. D ... o i i o tieieiiciees tiran heraaies
MecLellan, William
MeLeod, James. ... .. ...ttt iittiie i isiie sttt nina s ans
MeLeod, John . ... ... ...t .
McMeekin, James
MeMiTlan, D, ot i it e e e vareeea ety ean
MeMillan, Edward . ... ... oo i it a s
McNsy, Carmichael
MeNeill, Adam T... .. .. ittt itiaeetasaniaetaeataroranns
MeNeill, Robert. ............ooiai i e e e e
Monks, John
Neen, Joseph.. oo it i s e e
Nelson, Horatio............... ....... et e a ey
Neilgon, William :
Newman, Johm....c.cuinr crireie v iiirr tetcaararareanenononen
Nicholson, James
Nimmo, James
Norris, Joshua

......................................................
....................................................

Osborne, Hugh
Oswald, Geo. L
L L TR
Park, Alexander
8 R 7
Parkinson, T ..o o ittt e tet o e in e it a aieaa sy
Parpott, Jag B .o or i e e s

Parson, Herbert .. ... ittt ittt e
Pearson, Jonathan
Penman, Hugh
Perry, James
Philips, T
Pickap, A
Pioton, Wi. .. iirr ettt iieiieite it iiaiia e arara s e,
Plank, Samuel
Poole, Samuel
Potter, Robert
Price, Walter ..ot i ir terr s iir e tc st
Puckey, Wm. R
Quinn, James
Quinn, John ....
Radford, Albert

Rallison, R

................................................

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

DaTE. Cer. No.
October  28th, 1911 C 446
March 4th, 1903 C 217
July 2nd, 1908 C 287
Qctober  14th, 1814 C 605

ay 1st, 1909 C 316
QOctoher  28th, 1911) ( 448
May 9th, 1912| C 490

” 1st, 1909 C 319

o lsff, ” C 328

” ﬁlst», 1914| C 562
July 29th, 1805 C 228
October  28th, 1913| C 553
May 21st, 1914 C 574
July 22nd, 1908 C 285
June 10th, 1911 C 427
May 2let, 1814] C 580
QOctober  28th, » C 442
May 9th, 1912| C 485
June 10th, » C 419
September 10th, 1910| C 380
March 4th, 1905 C 219
July 22nd, 1908 C 206
May 13th, 1915| C 609

» 13th, « C6l12
September 10th, 1910¢| C 363
October  3lst, 1912| C 493
July 22nd, 19081 C 306

o 2211(1, o C 281
September 10th, 1910 C 387
Muy 13th, 1915 C 618
November 27th, 19090 C 352
October 1st, 1907| C 263
May 9th, 1912 C 481
Qotober  14th, 1914] C 603
May Oth, 1912) C 469

" 9th, » C 461
QOctober  28th, 1913(. C a7

" 3lst, 1912 C 498
November 27th, 1909 C 349
January  21at, 19131 C 520

» 21st, U 528
Cctober  28th, 1911| (434

" 28th, 1913| C 555
September 10th, 1910| C 370
May lst, 1909) €347
January 2lst, 1913, C 519
May 1et, 1909| C 341
July 22nd, 1908| C 289
May 21st, 1914 C 590

" 13th, 1815 C 621

" gth, 1912 C 473
October  28th, 1913} C 552
March 4th, 1905] C 215
November 27th, 1909| C 358
July 22nd, 1908) C 310
May 1st, 1909; C 333
November i4th, 19056 C 233
May 274k, 1813, C 38 7
Qctober  31st, 1912} C 508
September 10th, 1910| C 371

” 10th, « ( 368
October  28th, 1911] C 441

" 28th, » .C 429
May 21st, 1914| C 579
July 22nd, 19081 C279
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THIRD-0LAss CERTIFICATES 183UED UNDER * Cloarn Mines RecurLation Act FURTHER

AmeNpMENT AcT, 1904." —

Contrnued,

Name. DaTE Cer. N

Rankin, George ...................... July 22nd, 1908 C 275
Rankin, Wm. Shaw May 9th, 1912] C 489
Ratcliffe, Thomas ......... ........... ..... October 1st, 1907) C 253
Ra.ynor, Fred........... ....... [ ’ " ]St ” C 257
Reid, Robert. ... ....cooiiiiiii i i i it e September lOth 1910| C 383
Beid, Thos. . ... .ou it i it e e ra s May 2151;, 1914| C 592
Reld, L June 10th, 1911 C 403
Reilly, Thomas .. ...vuueet i i it ir i et ananns July 22nd, 1908| C 303
Remny, Jas. ... i e e i i el November 27th, 1908 C 354
Ri(—‘vh&rds! B T i b bia ey " lﬂt, 1907 C 249
Richards, Samuel .......o..coiin o e e October  23rd, 1908] C 244
Rlchardson Y = PR " 28th, 1911| C 458
by, John July  29th, 1905| C225
oberts, E......... ... ool Ll May Iet, 1909| C 327
Robmson, " Ist, » C 332
Robaon, Thomas . ... ..ot e et e cree e " 21sat, 1914 C 566
Rogers, Ellis. .. .. e e e e e p 13th, 1915] C 624
Roper, William. ... ....oovii i i iaee e July 22nd, 1908 C274
Rowan, Alexander . ....... oo it e e October  3lst, 1912] C 500
Rowan, Jonn. ..ottt it e e et e e # 14th, 1914} C 602
Rowhottom, Thomas . .....vv.y it i iiie i ciieaennenenas " 3let, « C 402
Royle, Edward ..................0iiviinnann, v e 3lst, 1912| C 506
Ruseell, Robert ...... ... ... i i e e e e November 27th, 1908 C 351
Rutledge, Edwin...... ... e July 22nd, 1908| C 302
Beott, Henry ... ... i i e e e e ” 22nd, " C 204
Saunders, Bustace L. ...ovvie viiiiiiiiiininiaei e i iaee e January  2let, 1913 C 520
Segg'le 0] R . " 218(‘4 " C 524
Shanks, David.... .o.ovvvieis criinnnn ol e ettt September IOth 910 C372
Bharp, JaMes ... oo viiiiiet it aiiiiet et e eieaeaiaa e May lnt 1909 C 325
Sharples, d. .o i i it i i e September I()th, {910| C 380
Shearer, L. ..o i i it e May 1st, 1909| C 330
Shenfield, W ... ..o i e November 27th, » C 357
Shipley, John W. October  28th, 1911 C 456
Shooter, Joseph . " lat, 1907| C 261
) Ts T 7 May 1st, 1909] C 331
Simister, J. T, oot vrarer et eia i b raaas Novernber 27th, » C 353
BImmister, W . i e e e e e e s May lst, » C 334
Simms, Hubert Allan ......... e e me et ere s January  2lIst, 1913| C 526
Sinolair, WillHam ......o. i i i et it i e ” 21st, « C 527
Skelton, Thos. ......c.irr i e cn it iaiees irieaiann, May 1st, 1909] C 344
Smith, A, Bt i e i i e, September 10th, 1910{ C 387
Smith, Joseph ......... ........ P e e eeeiaeranaeeas March 4th, 1905 C 207
Smith, Richard Beveridge “..|October  28th, 1913 C 561
Smith, Thos. J ........ .. " 1st, 1807] C 271
Smith, Thomas . .... e et e e ra bbbt May 9th, 1912] C 486
SOleth Reginald Scott.... .. January  21st, 1913| C 512
Sparks, Edward (C 314 iesued in lien of C 255 destroyed by Fernle fire) . October l1st, 1807, C 255
Speneer, G ...ooiinr i i e e e 1st, 1909 C 329
Sprusten, B. i . Lot i e et e Nmember 27th, « C 355
Spruston, Thomas A . ... .o i i i i ittt tasetaats saencnan March 4th, 1905| C 208
Stafford, M. ... o e i e September 10th, 1910 C 382
Starr, Wallace, . ... oou i o i e e May 9th, 1912| C 488
Staton, Edward ... ... 0. (i iiiiiiii i teieaiee e e " 2lst, 1914, C 581
Steele, James. ...........oiiint enn ieeen P " 9th, C 462
Bteele, Walter. .. ... . i i e i i iaeeie et s October  28th, 1911| C 439
Stewart GEOTEO L ot is c it i e i e May 27th, 1913 C 534
Stewarb, James M. .. . i i e Oamber 23rd, 1906| C 240
Stockwell, William ..........vvinieirnerrrrrnssnnnns e i eeineee e ” 23rd, » C 238
Strachan, John ..o iuiiiii i e e, " 14th, 1914 C 604
Strang, James . .... e abedre e saeereeeaias aaaas May 13th, 1915 C 614
Btrang, Thomas. ... ... it i it e ci it ta e e varaas June 10th, 1911 C 400
Strang, W . ... i i e e e e e " 10th, » C 395
Suik, George ........ e e aiar e heeaieas . |May 1st, 1909| C 318
Sutherland, John ,......... ... it v e e ireni e " 27th, 1913| C 545
Taylor, Charles M .. ... .ttt i it tsiarar e rancaanrres March 4th, 1905 C 213

e s : 'ﬁi
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THIRD-CLASS CERTIFICATES 1SSUED UNDER © Coarn Mines RegurLaTioN Acrt FURTHER

AMENDMENT AcT, 1904.”"—Concluded.

NaME. DaTE. Cer. No.

Taylor, Hugh. .. ... ... .. ... oo ool e e January  2ist, 1913| C 530
Taylor, JAMER ... oottt it ieiiia i e e May 21st, 1914| C 567
Taylor, J. L. i i et October  28th, 1911} C 447
Taylor, Leroy v ii e e e e September 10th, 1910} C 381
Taylor, THOMAR. .. .o out ity et e i et i e e e amas May 21st, 1914| C 577
B YY) T T Y P ” 27th, 1913| 537
Thomas, Thomas .. .......ciin veciererecanaes- BN .1Beptember 10th, 1910 C 365
Thomas, John B ., ... . . i i i e it a s .|November 14th, 1905| C 231
Thomas, Joseph ............. et et ea e hmeen e March 4th, « C 220
Thomas, WarTieth, .. . oo v vt ceneiaie e caeianne e s October 1st, 1907 C 273
Thompson, Thomas .......viiieiiiin i vriiinnenanns e P lst, » C 267
Thompson, John. ... .. it i e e e s " 3lst, 1912 C 509
Thompson, JosePh . .4 .o iat i et it cica e i e i " 1st, 1907] C 269
Thomson, DUDCAN . ... ..ottt ittt ceniatrnen iare i sedennnn March 4th, 1905| C 218
Trehearne, GOmMeT. ... vor i uvtrear e s aemaarasnanaseesaanananesann October  14th, 1914! C 601
Touhey, WIIBIR ... vuirees e e i st it ian i e May 27th, 1913 C 547
Tally, Thomas. ... ...uuiui it i s iiis caiars s eans " Bth, 1912] C 468
Tune, Elijah. ... oot it irsn i sicira e irar e i " Oth, « 476
Turnbull, Matthew. .. ... ... i it i iieeiaiaraariins aans October  14th, 1914 C 598
Vardy, Robt,........oiiiiiiiiiiia s, [N s May 21st, » C 570
Vaughan, John Henry........ocoiiiuiiins oiiiiiineiiiiaicns ne Qctober  28th, 1913 C 560
Walker, Jas. Alexander ............. .00 oot ciiiiii i ceiee i " 3let, 1912| C 496
Walker, Wm..................oventn e e Ma 21at, 1814| C 586
Wallace, Fred .. ............... e s N October Lst, 1907 C 260
Warburton, Ernest Leonard. . ... ..ot i iiiienneniannanannaonres June 10th, 1911| C 399
Wardrop, James........... .. ee et et hearaesiareeeeear et QOctober  3lst, 1912! C 504
Watking, William.................... e e e . [May Oth, » C 483
Watson, Adamm (3 .. ... i i i it it e iaiereaem e March 4th, 1905] C2i2 -
Watgon, Arthor Wo... . ....0 ..ol e e May 27th, 1913; C 535
WWAREEON, (GIBOTES . ottt iiatrirn st iiaiescabeaetane cinee e July 22nd, 1908 C 288
Watson, Joseph .. ovu i i i e s i ey January  2lst, 1913 C 515
Watson, William ... .. it iinis ot it b e e Qctober 22nd, 1906| C 246
Webb, Herbert . ...cvve ittt o et et e ” 28th, 1911 C 457
Weeka® T ohn . o e e e March 4th, 1905 C 214
W hite James .. .. .u ittt i e et October  3lat, 1912 € 499
White, JOMI .. ottt v i e e e e " 22nd, 1906 C 245
Whitehouss, WIn. ... .ooiiin tir it iraia e iii e June 10th, 1811 C 402
Wileock, J.. . oo o o e i e e July 22nd, 1908] C 308
Wilkingon, Bdward. ... .. ... it ia i e October  28th, 1911{ C 438
Williame, John SaIML . v ev' v crr vy ie i ceeasiien ceriaiiii i Junie 10th, « C 404
Williams, Watkin ,..... c.coiiii it cr iy s o 22nd, 1908| C 301
Wilson, Robinaon. ... ... ovueriineuiainiairnes snturanrirereneernn. " 10th, 1911| C 397
Wilson, THOIMAE . ..o oviirrne s reraneneeanme e sanrisanrrnnansonn ous Qctober 1st, 1907 C 272
Wilson, William. .... ..o i o i s e " let, =« C 262
Winstanley, Tl . ..o e e s July 22nd, 1908| C 283
Wintle, Thomas A . ..... et e e e e " 29th, 1905| C 222
Witherington, George........... e e e aiasees October  28th, 1913] C 554
Wood, Thos. James .. .....o.iiiiinninnasd et e mete e " 31st, 1912] C 461
Worthington, J. ..o v iie e e e s .| Fuly 22nd, 1908| C 295
Wright, Joln. ... . e May 21at, 1914 C 593
Wright, Robert. . ....ouiiiieiiiiiiis ti i i " 2lat, « C 580
Wright, Willlam. ..... . .or i e i e January  21st, 1913 C 522
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Third-class Certificates issued under “Coal Mines Regulation Act Further Amendment Act,
1904,” sec. 38, subsec. (2), in exchange for Certificates issued under the “Coal Mines

Regulation Act Amendment Act, 1901.”

Certifi- Certifi-
Name. Date. cate No. Name. Date. cate No.
Adam, Robert...... .... Oct. 12, 1904| C 42 |{Marsden, John ........... May 3, 1904/ C 21
Addison, Thos............ Dec. 10, 1904| C 52 ||Marshall, Howard ........ Dec. 6, 1805 C127
Aitken, James.,........... Oct. 24, 1904| C 44 Matthews, Chas .... ..... April 27, 1804| C 9
Allsop, Harry ............ Oct. 11, 194| C 34 |Miard, Harry E.......... March 3, 1905 C 76
Auchinvole, Alex......... March 29, 1905 C 89 ||Middleton, Robt..... .... Feb. 11, 1805 C 71
Barclay, Andrew ......... April 27, 19041 C 19 |Miles, Thos .............. Aug. 10, 1904/ C 31
Barclay, James.........., April 27, 1904] C 20 [ Miller, Thos, K .. ........ Feb. 21,1905 C 74
Barclay, John ............ April 17, 1905 C 111 [McKenzie, John R........ Oct. 12, 1904| O 40
Bickle, Thos ............. Oet. 11, 1804| C 37 |[MeKinnon, Archd........ April 3, 1905| C 102
Biggs, Henry............. April 10, 1905 C 110 ||McMillan, Peter........., arch 20, 1905 C 94
Black, John §............ April 3, 1905 C 108 |MeMurtrie, John......... March 29, 1905! C 06
Bowie, James ............ May 13, 1905| C 116 [{Moore, Wm. H........... June 17, 1905{ C 119
Briscoe, Bdward.......... Oct. 10, 1906] C 129 |[Morris, John............ Dec. 27, 194| C 57
Campbell, Dan ........... March 29, 1905, C 93 |[Myles, Walter ........... April 3, 1905| C 100
Carr,Jos. E.............. QOct, 11, 1804 C 36 ash, Isaac .............. June 1, 1904| C 120
Carroll, Harry............ March 29, 1905| C 98 |Neave, Wm..... ........ Oct. 12, 1904| O 43
Clarkson, Alexander ...... April 27, 1904| C 18 (|Nelson, James..........,. April 27, 1904| C 18
Collishaw, John . .......... Feb. 7, 1905) C 68 (|Newton, John............ Cct. 12, 1904 O 39
Comb, John.............. March 23, 1904| C 2 |(Niromo, Jas. P........... April 3, 1905| C 103
Cosier, Wm .............. March29, 1905 C 86 |l0'Brien, Geo.. ... .. ., [Feb. 6, 1905| C 66
Courtney, A, W........., Nov. 2, 1804 C 45 |[Perrie, Jas.. ... ........ March 15, 1805| C 81
Crawford, Frank ........, April 6, 1904 C 7 ||[Perry, James............. June 13, 1904| ¢ 27
Daniels, David ........... April 27, 1904| C 12 (|Price, Jas..... ......... .|Nov. 8, 1904{ C 50
Davidson, David. ......... April 3, 1905| C 106 |[Rafter, Wm.............. March 29, 1905| C 95
Davidson, John.,......... arch 29, 190561 C 87 [Reid, Thos ..... ........ Nov, 3, 1804| C 47
Devlin, Henry............ Oct. 12, 1904| C 41 |[Reid, James.............. March 23, 1904| C 1
Dobbie, John............. Nov. 27, 1905 C 126 |Reid, Wm ............... Dec. 15, 1904| C 54
Dudley, James ........... Mareh 22, 1905 C 114 |Richards, Thos........... April 27, 1804| C 14
Duncan, Thomas.......... Aug. . 29, 1906| C 128 [Ross, John............... April 3, 1905| C 101
Danlap, Henry ........... Nov. 21, 1904) C 51 |[Roughead, George........ Jan. 30, 1907| C 130
Dunn, Geo............... Dec. 19, 1904) C 56 |[Ryan,John....,......... Dec. 28, 1904] C 59
Dunsmuir, John ,......... March 29, 1905; ¢ 90 ||Sanders, John W......... April 3, 1905| C 107
Eccleston, Wm,.......... March 15, 1905, C 80 |Shenton, Thos. J ......... July 25, 1904 C 30
Evans, W. H............. March 14, 1905 C 79 ||Shepherd, Henry......... June 13, 194 C 28
Fagan, David ............ April 6, 1905| C 109 |[Smith, Ralph ..........,, March 7, 1805 C 77
Farquharson, John........ April 27, 1904 C 17 |[Smith, Geo .... ......... March 29, 1905| C 84
Finglayaon, James........ June 6, 1904| C 25 |[Somerville, Alex.......... March24, 1904| C 3
Fuiton, Hugh T .......... April 3, 1905 C 105 |[|Stauss, Chas. F........... Feh. 0, 1005 C 69
Gibson, Edward .......... May 30, 1905 C 118 |[Steele, Jag............... March 29, 1905 C 92
Gilehrist, Wm ........... March 29, 1905 C 85 |[Stewart, Duncan H..... .. March 28, 1904/ C 4
Gillespio, Hugh ......... April 6, 1904 C § |Stewart, John............ April 3, 1904; C 104
Gillespie, John ........... April 6, 1904] C 5 |Stewart, Daniel W........ ay 16, 1904] C 23
Gould, Alfred ............ April 17, 1906 C 112 |Stoddart, Jacob ..... .... Feb. 21, 18051 C 53
, Green, Francis ........... Oct, 11, 1904 C 38 |{Strachan, Robt........... April 27, 19041 C 15
Handlen, Jas. ...... ...... June 16, 19504 C 122 |Strang, James .......... April 27, 1804| C 10
Harmison, Wm,......... Feb. 3, 1905 ¢ 65 |Thomas, John... ........ March 29, :1905| C 97
Haworth, Geo............ March29, 1905, C 88 [{Vass, Robt............... Dec. 12, 1804; C 53
Hescott, John............ Jan, 16, 1905) C 62 |[Vater, Charles. ..... ...... April 6, 1904| C 66
John, David.............. Nov, 8, 1004] C 49 |[Webber, Chas............ Sept. 13, 1904 C 32
Johngon, Geo ........., .. May 9, 1904] C 124 |[Webber, Charles F........ Sept. 13, 1904] C 33
Johnson, Wm. R ......... March 1, 1905 C 75 ||Whiting, Geo ... ........ May 20, 1805 C 117
Kerr, Wm . .. .......... March29, 1905 C 91 |[Wilson, Austin, . ......... Feb, 7, 1805! C 87
Lander, Frank .......... Jan. 9, 19051 C 61 (|Wilson, Thos............ April 27, 1904 C 11
Lanfear, Herbert......... Jan. 27, 1905| C 63 |[Woodburn, Moses ........ March 29, 1905| C 83
Lewis, Thos.............. Oct. 11, 1904| C- 35 |[Yarrow, Geo. ........... Nov. 3, 1904| C 46
Malpass, James .... . ... |Nov. 7, 1904 C 113
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CARIBOO DISTRICT.

CARIBQO MINING DIVISION.
REPOET BY C. W. GBATN, Gorp COMMISSIONER.

I have the honour to submit herewith my report on the progress of the mining industry in
the Cariboo Mining Division for the year ending December 31st, 1915,

Owing to certain office changes I am now unable to travel around the distriet as formerly,
and to so gather data for my report at first hand. I am therefore foreed to confine my report
to the industry as earried on in that part of my district which constitutes the Cariboo Mining
Division. Bven with regard to that part of my distriet, I am now unable to go over it as I
should, so as to be able to give a really reliable and comprebensive report.

Ag regards climatic conditions, as it turned out they could hardly have been better from
the hydraulic miner's point of view. As spring opened up It looked bopeless for a good water
geason; only 8 feet of snow had fallen during the winter, instead of the 20 feet or more.
However, what snow there was melted jJust right; as the snow-water petered out the rain
started to come, and kept falling at frequent intervals during the piping season, this keeping
up a very fair head of water, The ground never had a chance to get dry after the snow went;
if it does, I have noticed that any rain that falls is practically useless as an addition to the
water-supply : apparently the ground soaks it ail up. Thus, although there was never what
a hydraulic miner would call & *full head,” nevertheless it was a real good water season.

This reduction in the snowfall also caused a great reduction In the spring expenses, as
usually all ditehes have to have a channel shovelled in the snow; often this channel has to
be cut 5 feet deep to allow the water to run freely, otherwise the snow dams up the diich,
which soon overflows, making a large cut in the ditch-side. This year very lttle shovelling
had to be done; what shovelling there was was not deep, and in many cases it was enough
to walk the ditches ahead of the water.

Thus with a considerable reduction in working expenses and a water season of somewhat
longer duration than usual, the hydraulic miner put in a very profitable season.

As can be readily understood, the prevailing bard times had their effect on the mining
industry as well as other industries. Yet, whilst they had a harmful effect on the industry,
by making ecapital hard to get, they also had a beneflclal effect.

The lack of capitel caused some properties to remain idle and others to be worked in a
much smaller way than the original intentions. On the other hand, owing to the scarcity of
work, many men went prospecting; this I learn was the case throughout the entire district,
both in the case of whites and Chinese.

This state of affairs resulted in a very comsiderable amount of gold being recovered, which
i{n vrdinary years would not have been the case.. Several small storekeepers in the distriet have

informed me that, whereas in past years they have only taken in a few hundreds in gold-dust,

this year they have taken in one or two thousand and in some cases even more. .

Thus, in' a 'way, hard times have had a somewhat beneficial effect on the mining industry
in the Cariboo Distriet; it hag driven the men back to the land and shown them that the
country is still worth prospecting, and that there is still a living to be obtained by working
the placer-ground in this country, as many have made good wages all summer, and some have
done even better. I may add that considerable of the gold recovered has been from creeks
which the old-tlmers claim to have been long since worked out.

Considerable drilling was carried on this year in this disirict with Keystone drills, The
Yukon Gold Company operated one machine and J. T. Towers, representing Bogton capital, the
other.

The drill owned by the Yukon Gold Company first operated on Antler creek, on the old
Nason and Lothair Crown-granted claims and some adjoining leases, where several cross-sections

were obtained. The machine was then moved cover to Williams creek, the first cross-section to -

N
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be drilled being practically over the upper line of the old Tinker and Cemeron claims, two of the
richest claims in the old days. It was out of these two claimg that the late “ Cariboo Cameron ”
took so many thousands of dollars In the early days. Two cross-sections were then put down
farther down the creek. The machine was then moved up into the town of Barkerville, where
"a cross-section was put down about the spot which in early days was the lower line of the old
Barker claim. .

This drill was then moved to Willow river and some few holes sunk in that vicinity. From
there the drill was moved to Stanley, and several cross-sections put down on Lightning creek
on the properties of the Lightning Creek Hydraulic Company,

J. T. Towers operated his drill on Willow river in the vicinity of Mosgquito and Cornish
creeks, and on the lower Willow river below Slough creek.

For reasons needless to mention, the results of the drilling are not made public; however,
I do not think that they were discouraging, and feel fairly confident that results proved that
there was a considerable yardage of dredging-ground in this vicinity.

However, I am convinced in my own mind that very little will be done in that way of
mining until railroads are very much nearer Barkerville than they are at the present moment.

The records of placer claims show a slight increase this year, as is the case with the number
of leages granted, but mineral locations show a considerable decrease.

As regards the actual revenne paid into my office during the past year, you will note {hat
there is a substantial increase, which, in itself, is encouraging, eonsidering the great scarecity of
money during the past year. )

In July of last year somewhat of an excitement was caused by two prospectors striking a
fairly good prospeet on Swamp river, which flows southward Into Cariboo lake, and owing to
the amount of pay struck being greatly exaggerated, somewhat of a stampede was started, which,
a8 long as 1t was confined to loeal men, did no harm, but, when it appeared that men on the
outside might be affected thereby, I did all in my power to publish the strict facts of the strike,
considering that in thege days of finanecial stringency and the scarcity of jobs many men might
give up good jobs with the hope of “striking it rieh,” of which, knowing the facts, I knew
there was very little hope. The two prospectors mentioned certainly discovered a nlee little
poeket of gold, but, after working for a considerable time, failed to recover any more; however,
1 understand they infend to go back to their claim next year.

The properties owned by John Hopp on Stouts gulch, Mosquito creek, and Lowhee creek
were worked as usual during the continnance of the water season; Lowhee creek and Mosquito
creek giving excellent results.

On the old Ist of May claim, on Williams creek, James Joules and partaer did considerable
work while water lasted, and the claim is in good shape for next season's work, when they hope
to again get into the pay.

No work was done this year on the property owned by the West Canadian Deep Leads, an
English company, on Little Valley creek.

On Shepherd ereek, near Elght-mile lake, R. D. Rees worked a good long season, and, as far
as I can learn from him, with paying results; however, he is still working at great'disadvantage
owlng to lack of dump.

On Slough creek the Point claim, owned by Loo Gee Wing, worked as unsual uander the
management of Joseph Wendle; this claim, however, suffered somewhat owing to the poor
sgnowfall of the preceding winter, the summer raing not helping them so mueh as it 4id the
claims in the immediate vieinity of Barkerville.

On Antler creek and tributaries the China Creek property, owned by B. A. Laselle, was
under hond to C. W. Moore, who worked it with a small foree;, only a short season was put in,
as work was not started until all need for shovelling the ditches was past. 1 understand that
the results were hardly up to expectations.

Higher up on Antler creek John Campbell and Houser Bros. struck some very good ground
on leases held by them, and at the time of writing they are still working the ground by drifting,
but as yet have been unable to get on to a true channel, the gold obtained by them last summer
being evidently only a pocket.

On Chisholm creek and tributaries J. A, Maepherson, who owns some six or seven leases, has
succeeded in interesting Toronto eapitalists in his property, who have had the property inspected
by two engineers and have expended considerable money in prospecting.
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Mr. Macpherson sends me the following statement: “As you are well aware, the work
done on the deep ground of Chisholm creek by the late David Bdwards, in the nature of & shaft
203 feet deep sunk to bed-rock and a drive up-stream for 1,200 feet, breaking out from the shaft
at the 100-foot level, resulted in no prospects as regards gold. The result of Edwards’s work
and the luformation we obtained from the late William Wormald with regard to the operations
of the Vulecan Company at the junetion of Chisholm and Lightning creeks led us to believe
that the deep ground of Chisholm creek was prospected. In 1914, with the assistance of Toronto
capital, we began boring on the West branch, having the idea that the gold lead belonging to
Chisholm creek was there; the results of our boring proving successful and the ground being
too wet to sink a shaft, we are now running a drain-tunnel of 1,200 feet to tap the channel.

“From time to time patches of the surface gravel on Chisholm creek have been worked,
prineipally by rocking, resulting in considerable gold being recovered, pleces weighing as much
as 1 oz. having been found, We have been prospecting these snrface gravels as to their course
and values, and have succeeded in locating the main run above the old Snowden shaft, where
it apparently dlivided, one part continuing in the present channel of the creek, and other parts
up the East and West branches.

"“We are installing a small hydraulic plant to work these surface gravels and will know
more gbout them by next fall. We have also done considerable prospecting on benches 250 feet
higher than the present creek; on one we sunk six shafts from 20 to 50 feet in depth, besides
considerable tunnel-work.”

On Perking guleh, a tributary of Lightning creek, I. I. Felker with a small staff has operated
on and off on this ereek for several years since the year 1911, thoroughly prospecting the ground
and always finding gold-bearing gravels, but in no continuous run.

This year he has uncovered a bank of auriferous gravel 25 feet deep and at least 150 feet
wide; this leads Mr. Felker to believe that at last he has evidently struck a part of the old
Perking Gulch channel, I understand that this year there has heen a comnsiderable increase in
the amount of goid recovered. Mr. Felker also informs me that this year they have constructed
1,000 feet of new ditch, moving their penstock and pipe-line, which gives them an added pressure
of 75 feet; they also built 150 feet of new flume, which gives them a dump of 50 feet. The
reservoir in connection with this claim was also considerably enlarged, giving two hours’ more
piping at each filling., Piping was started on April 3rd and stopped on October 3lst; during
the season 10,000 yards of material was moved.

The Lightning Creek Hydraullc Mining Company worked the properties owned by it on
Lightning ereek near Stanley. This ground is the same ground as held by the old South Wales
Company in the early days of Cariboo. In those old days, when it was a drifting proposition,
much trouble was caused by slum, but now that it is worked as a hydraulie proposition the lack
of dump is almost a greater trouble. An elevator was installed to overcome this difficulty, and
this year a second elevator was installed, but the work was not completed until somewhat late
in the season, and thus the best part of the water season was lost, and, consequently, I under-
gtand, no clean-up was made this season. ’

With regard to the property owned by the Lightning Creek Gold Gravels and Drainage
Company on lower Lightning creek at Wingdam, 8, J. Marsh, the engineer in charge, sends
me the following report:i—

“A Keystone drilling-machine was started on June 18th, which is still in operation. Two
cross-sections of the valley have been completed, the drill now being at work on the third;
nine holes have been completed to bed-rock, the deepest of which is 173 feet. In some of these
holes very encouraging prospects have been recovered.

“ A detailed survey of the eregk-valley from the workings up-stream, a distance of 7,500 feet,
has been made, and a preliminary survey of about two miles down-gstream.

“A dam and weir has been constructed and a measurement of the water made for a period
of forty-nine consecutive days during the low stage, showing a mean flow for the period—-which
is probably the low stage for the year—of 2,092 cubic feet a minute. A site for a dam and
pipe-iine to convey the water to a power plant has also been surveyed.

“The sawmill has been moved farther down-stream, and 115,000 feet of lumber and timbers
cut, including a complete set of timbers for a new shaft.

“ The drilling-work has employed a erew of four men, and the sawmill and logging ten men,
for a period of two months.
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“ Congiderable new machinery and repair parts have been ghipped in and the plant put into
good shape for next season,”

The following is 4 report (supplied by Dougald Cameron) of the work performed during
the season of 1915 on the Cameron-Ewing leases on Government creek :—

“The Cameron-Ewing leases are located on Government creek, thirty-five miles north of
Quesnel and four miles east of the Pacific Great Eastern Railway, now under construction from
Vancouver to Prince George.

“ Government creek follows a southerly course to its junction with Hixon creek, crossing
a four-mile beit of slates and schists, in which numercus quartz veins and stringers cecur. This
belt i3 covered by the eight leases; during the year 1915 cach lease was prospecied by means
of test-pits and trenches, and a number of benches were tested by ground-sluicing.

“ The gold recovered was good, heavy gold, the smallest particles being caught in the first
24 feet of the eluice-boxes. Nuggets ranging from 25 cents to $25 were recovered during the
season; the latest assay giving $18.08 to the ounce. By careful measurements, including the
overburden, the average value obtained with ground-sluicing was 42 cents a euble yard.

“ A water licence has heen secured, granting the use of 1,000 inches of water, and a dam-site
located in a granite canyon one mile north of the property.

“It 1s the intention of the lessees to continue prospecting the gravels of the higher benches,
with the view of interesting capital to more thoroughly prospeet or work the ground.”

OFFICE STATISTICSCARIBOO MINING DIVISION,

Free miners’ certificates (Individual) ...........ciiiiiriiiniiiiaann. 501
Free miners’ certificates (COmMPany) ..........oviiinirinnrriornnirinnnn- 9
Placer claims Tecorded ... ..ot iinntitni ittt et 52
Placer claims rerecorded .. ......uiriiirit ittt it 32
Mineral claimg TecoTAed ...t intniine ittt e e inr it eanonsnans 76
Certificates of work issued ... ... . i i i i 60
Placer leases granted ..........vuitiir et it e 72
Leaves of abSEnCe ... ... oottt i e T, 19
Conveyances and other documents recorded ...........ciiviiiiiniinnn 130
Revenue

Mining receipts, general . ...... ... ottt e $10,300 85
Free miners’ certificates ...t i 2,055 25
Leaves of abgence ....... e r it aaer e e s 47 50
WALter TEVEeNUe . ......eiiviinnnirieasnannarna, et 452 40
Miscellaneous FeceiDEB oo vreeeeeirn cirenrnnsons e e 6 50

L 30 ' 1 $12,862 50

QUESNEL MINING DIVISION.
REPORT RY ARTHUR SAMPSON, MINING RECORDER.

I have the honoutr to submit herewith my report oh mining operations in the Quesnel
Mining Division of the Cariboo District for the year ending December 31st, 1915,

The mining industry in this district has been exeeptionally quiet as compared with former
years, this being no doubt due to the war and the general financial stringency.

In the Quesnel Forks section very little work has been done.  The Bwullion mine and the
various dredging and hydrauliec companies have been practically inactive as regards extensive
operations.

In the Xeithley section Harrison & Worth bhave been driving a tunnel on thelr lease with a
view to further development.

L e 3

i
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In the Harpers Camp section the Horsefly Hydraulic Mining Company, operated by E. J.
West, employed only a small crew; however, extensive development-work is taking place on
the claims operated by Mr. Loveridge, and it is probable this work will be continued next year
on at least as large a scale.

In lode-mining there has been a certain amount of development-work carried out in the
Timothy Mountain seetion, where many claims have been Iocated at the headwaters of Boss
ereek; a road Is in course of construction to these claims, and with trangport faeillties thus
assured, next season should show further development.

A number of elaims have also been staked in the Vavenby section, but no reliable informa-
tion has heen as yet received as to how these claims are developing.

Note by Provincial Mineralogist.—The Provincial Mineraloglst is in receipt of recent infor-
mation from an authentic source that there is a strong probability of the old Bullion property
being opened up again this coming year by a new organization of finaneial ability to carry out
the work.

The Quesnel Company, on T'wenty-mile creek, during 1915 did considerable exploratory work
on fts property, which proved so successful that the company has decided to operate again in
1916. It would appear that, in the great width of gravel exposed In the creek, a more defined
channel has been demonstrated, with more definite bed-rock and more concentrated values, and
on this the work will be resumed. ’

OFFICE STATISTICS—QUESNEL MINING DIvIsioN,

Free miners’ certificates ............... et rasatar et aa e Lo 141
Mineral claimg recorded ......... e et a e 56
Placer claims recorded ....oiviiiinir et vt aaraeaas 34
Placer claime rerecorded ... ov.oeiiian it i i 9
Certiffcates of WOLK .. it ii ittt it taiinrasusnrinansroiasnsasass 29
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CASSIAR DISTRICT.

ATLIN MINING DIVISION.
REPORT oF J. A. FraSER, GoLD CoMMISSIONER.

I have the honour to submit my report on mining operations in the Atlin Mining Division

. of Cassiar Distriet for the year ending December 31st, 1915,

The mining season of 1915 opened from one to three weeks earlier than uswal, and the
prospects for & long and successful period of operation were very protising, bui the unusuaily
light snowfall during the previous winter, coupled with a very lmited ralnfall during the
summer, soon produced a scarcity of water that seriously embarrassed the operators on nearly
all of the creeks and compelled a complete cessation of operations on some of them before the
season was more than half over.

The general result was 2 diminished output on all but three or four of the creeks, but the
increase on these three was sufficient to place the aggregate output considerably above that of
1914, This was some compensation for the general disappoiniment, which was the greater since
in several cases the operators appeared to be working in more remunerative ground than for
some geasons previously, and a still greater increase of the aggregate output would doubtless
have been realized under normal conditions as to water-supply.

There was a somewhat general falling-off in revenue, but thig must not all be regarded as
having been unearned, for if all the mineral and other taxes legitimately due and owing for
the geason’s operations, etc., had been paid in time to be brought to account, the deficit, if any,
between this and some previous seasons and years would hardly be noticeable.

The war has been, and will doubtless continue to be, responsible for diminished revenues in
various ways, but confidence in the future importance of the Division as a productive mineral
distriet is firm, being encouraged by the results of development being prosecuted,

McKeE CREEK.

On this creek the Delta Gold Mining Company, under the manggement of George Adams,
operated as usval throughout the season, commencing piping on May 5th and ceasing on October
19th. Notwithstanding the lengthy period of operation, the water-supply was 80 meagre that
Instead of piping from twenty to twenty-four hours a day, contlnuous piplng was impossible,
and at times only two to four hours & day was possible, with the result that considerably less
bed-rock was stripped than in 1914 ‘and a somewhat reduced ontput realized.

During the previous winter timber and material for the construction of 2 dam on McKee
creek was assembled, and in May and June the dam was built at a polnt about four miles
up-stream from camp and a good-sized reservoir provided for future use. Had it not been for
the extra supply of water thus provided, small as it was, piping must have been abandoned
probably two months earlier than it actually was. There was a force of from eleven to
thirty-two men employed, or an average of eighteen throughout the season,

This company, or Its predecessor in title, was the first In thiz district to use manganese-

. steel plates in its sluices, and this season a further supply was secured which will be installed

next spring, so that, with the additlonal water-supply which & normal snowfall will assuredly
provide, a much-increased output may confidently be expected. Hverything is in good shape for
an early start next season,

PinE CREEX.

Om this creek the Columbian Mines Company, under the superintendence of J. Frank Breeze
and the general managership of Paul W. Greyer, and representing the North Columbia Gold
Mining Company, the Pine Creek Power Company, Limited, and the Aflin Consolldated Mining

Company, operated throughout the season with a force varying from thirty-two to fifty men, or
an averace of thirtv-sight commancing on Anril 10th and finally cloging down on Novembher fth,

an average ¢l 1airgy-elgil, Coldineniing 0L ADTLL 20430 ahd onally Coslng remier
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Although the general scarcity of water left even this outfit—which has Surprise lake for a
reserveir—without sufficient water to permit of Aushing cut the creek for dump purposes, etc,
still seven monitors were kept pretty conmstantly employed and a large area of bed-rock was
uncovered. About 325,000 cubic yards of gravel was moved, and whilst a portion of the ground
worked was rather barren owing to the limif of ¢ pay ” in that direction having apparently been
reached, the greater portion of the ground worked gave very good returns, and the results of
operations in that field, on the whole, were apparently quite satisfactory.

The Pine Creek Flume Company, Limlted, did not do any work during this season, but some
of its ground was operated by “laymen,” from whom, however, no returns were obtainable up
to the close of the season.

A number of indivldual miners were operating along Pine creek and Gold Run with varying
success, and they are still continuing. Several small outfits are drifting along Pine creek this
winter, and, altogether, from twenty to twenty-five men are so employed. There was a consider-
able increase in output on thisg creek over that of last season,

SPRUCE CREEE.

On this creek there were from 110 to 120 people engaged in mining and prospecting during
the summer, whose operations extended over about five miles, or more, of the creek. .

On the Spruce Creek Power Company’s leasehold properties A. D. Hughes, with a force of
from six to fifteen men, or an average of twelve men, carried on drifting operations from April
20th to October 20th with very fair success. He had some men drifting and prospeciing on the
ground throughout the winier of 1914-15 and has a few similarly engaged this winter.

On the Gledstone bench lease James McClogkey had some men drifting, chiefily for prospect-
ing purposes, diring last winter and commenced sluicing ar early as weather conditions permitted,
and continued untll Septemnber 1st, when he closed down. The results of his sluicing operations
were, a8 usual, very satisfactory while they continued, but his * Iaﬁr * arrangement with his
partners having expired he suspended operations until such can be renewed. In the meantime,
a few men are driving prospect-tunnels in unexplored portlons of the property. His maximuom
force was twelve men, minimum four, with an average of eight.

On thig section of the creek J. R. Clay, with a smali outfit, secured very good returns from
resluicing old “ tailings " In the creek-bed, an operation which he has been following for several
seasons.

On the Peterborough bench lease and adjacent holdings H. Q. Morse, with an average of
five men, continned hig drifting operations throughout the year with very fair results In the
aggregate. He {8 continuing the same system this winter, but with a larger force.

On the Lovell group of leases, comprising the Poker, Joker, and Croker bench leases and the
Olalle creek lease, Isaac Matthews continned drifting operations with very excellent results, a
goodly portion of the gravel encountered being unusvally rich. There has been employed on his
holdings during the year a maximum force of sixty-two men, a mihimum of fifteen, or an average
of almost thirty-eight men.

There has been installed 700 feet of ground or sluice flume; 400 feet of top or supply flume;
800 feet of trestles and inctines : four water-wheels ; four wheel-hiouses; and two steam pumping
- and hoisting plants, and more are likely to be added as other openings into the hillzide are made
by his “laymen.” .

An elaborate system of underground or “ covered-In ’ water-supply ditch with sunken water-
wheels for power purposes was installed last fall in the hope and expectation of being able $0
sluice nninterruptedly ail winter, but the unusually severe weather experienced recently blocked
this water-supply and caused a suspension of operations for & time, The inereased output on
this group compensated for the falling-off from the Gledstone lease in consequence of the early
suspension of operations on that property.

Otto Miller & Co. and William Foley were also very successful during the season and
increased thelr bank deposits materially.

On Discovery claim J. M. Ruftner undertook to prove a theory .which he had entertained
for some time as to the existence or presence of the “ald ™ original channel of Spruce creek
under the high banks on the north side of Spruce creek, and to this end sank a shaft, well
equipped with modern appliances, and at a considerable depth found every evidence of the
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" existence of such channel as he supposed; but, while he found some very good “pay ” in parts,
he had not encountered anything phenomensl up to the time of writing, although he is stil
hopeful and persisting.

Burprises have been in order, for a short distance up-stream Otto Koppacher was securing
very good “pay” from the grass-roots to bed-rock, which ai this peint appeared io be an
indurated hard-pan.

Considerable work was done in the vicinity of Blue canyon with but indifferent results, and
above Binze canyon, where the gravel was found to be richer, the operators were compelled to
close down very early for want of water. '

Bpruce creek supplied the largest aggregate output of all the creeks in the district this
sefigon, and more than doubled that of 1914,

There are npwards of one hundred people living on Spruce creek this winter.

Nothing worth mentioning was done on Rese creek for want of water, although a few
individual miners did very well for the short time water for sluicing purposes was available,

BikcH (CREEK,

About fourteen men were operating on this creek during the season, buf, owing to scarcity
of water, the amount of gravel moved and the amount of go!ld won was the smallest for several
years, This season’s operations confirmed the theory suggested last season as to the pay-channel
being under the high banks on the right limit, and it will require a good water-supply to remove
the heavy overburden so as to permit of profitably operating the pay-gravel.

Considerable dead-work was performed in removing and rebuilding flumes, penstock, pipe-
lines, ete., farther up-stream, and establishing a new reservolr, thns providing about 100 feet

A Teet

maore pressure-head. A good supply of water next season will probably enable the operators to

repeat the successes of former years and redeem the disappointed hopes of this past season.
The operations were under the management of H, Peploe Pearse, ag in former years.

BouLDER CREEK.

From twelve to fifteen people worked on this creek during the season, and with the usual
satisfactory results, as a whole, but they were handicapped, as on other creeks, for want of
water. The output was about the same as last year.

The pay-streak on the upper part of the creek appears to be running under the high banks
on the right limit, as on Birch. There are geveral outfits drifting on the ecreek this winter.

During the early summer the former holdings of the Soclété Minidre de la Colombie Britan-
nique were acquired by other partles and some prospecting done by them, and the probabilities
are they will undertake extensive operations next season, and that more will be doing than for
several years past.

Rusy CREEK.

On this creek the Placer Gold Mines Company, under the management of T. M. Daulton,
commenced operations on April 13th and continued until October 8th, when they closed down
for the winter.

A force of from seventeen to twenty men, with a minimum of seventeen, was employed
throughout the season. Owing to shortage of water and for other reasons, about 20 per cent.
less gravel was moved this season than in 1914, yet the proceeds were some thousands of dollars
In excess of fhe output for 1914, so that it 18 obvious they were operfiting in richer ground, and
the company and manager were correspondingly gratified at the results. The output averaged
- over $2 per square foot of bed-rock uncovered.

This company, having tested the efficacy of manganese-steel plates in its slulces, is moving
8 fresh supply on to the creek this winter for installation next spring.

A pumber of outfits are drifting on the creek this winter, and about thirteen people are
wintering on the creek.,

I may say that, encouraged by the results realized by thé company, a few men have under-
taken development on holdings higher up the creek, bqt up to date no new gtrikes have been
reported.
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WEReHT (REEK.

Not more than four men were operating on this ereek, and as the results secured were not
particularly encouraging, when water began to fail they shut down, so that little or nothing
was done there after midsummer,

OrrER CREEE,

On upper Otter creek J. I&. Moran continued his sluicing operations, and with a force of
five men on an average moved about 20,000 cubic yards of gravel and uncovered over 10,000
square feet of bed-rock. The results were rather disappointing, but by aceldent “pay” was
discovered during the season on higher ground that was being worked and where it was not
anticipated, and it is Mr. Moran's intention to devote his attention to the operation of this
ground during the coming season.

During the season a dam ahout 120 feet In length and about 10 feet in height was built to
assist in the manipulation of the water-supply.

Operations were commenced on April 25th and piping on May 13th, and contlhued until
October 20th, when the approach of winter compelled. them to eclose down and move to a lower
altitude.

On lower Otter creek the Mines d’'Otter, under the superintendence of 'W. H. Brethour and
the general management of Henry Maluin, contipued advancing its sluice-boxes up-stream about
T50 feet and its flumes down-stream for dump purposes, and in so doing cut through banks
averaging about 60 feet in height and moved approximately 150,000 cubic yards of material,
but the season closed upon them before they had quite got the upper end on to bed-rock.
Towards the end of the season, however, 4 prospeci-hole was sunk in the pit which revealed
bed-rock and good pay at a very short distance below the grade of the sluice-boxes, so that it
iz counfidently anticipated by the management that they can operate on bed-rock and in good
pay-gravel for the greater part of next season, and so begin to recoup themselves for their
heavy outlay.

Other work done during the season was the building of a by-wash, deepening ditches and
strengthening dams, of which they have three, sawing riffle-blocks, and building about a mile
of wagon-road from the Government wagon-road to the actual seat of main operations.

This outfit has now in operation about 9,500 feet of supply-ditches, three good dams and
reservoirg and a long line of flumes and sluices, a sawmill and other plant, all of which, with
the labour expended, represents an investment of many thousands of dollars, and it is gratifying
to learn that bed-rock is so nearly accessible and that the “ pay ” is there. .

As those operatlons were dependent upon French (Parisian) capital, I regret to say that
they have been somewhat hampered in consequence of the war, but they have never actually
been suspended as yet.

A force comprising an average of nine men was employed during the season of 1915, which
covered the peried from May 3rd to Qctober 28th. Drifting operations were carried on last
winter and again this winter—prospecting—and about ten men are thus engaged. :

No returns have been recelved from the Lincoin Creek Syndicate, although I have reason
to believe that development-work is being prosecuted on a small seale on thelr group of leases,
and has been for over a year. They have had their leases (temn in number) surveyed during the
past season, which s a further evidence of bong-fide intentions,

On Consolation creek the same desultory work reported for gsome years past has apparently
been in progress, but no returns have been made. 'There are two or three men there this
winter. ' )

On Davenport creek also some prospecting-work has been it progress, but no results have
been reported.

On Cracker, Hemlock, and Horse creeks, which are all tributary to Surprlse lake, some
prospecting development-work has been in progress for some time, and although no results have
been Teported some new locations have been made, particularly on Cracker creek, which indicates
that some encouragement is belng received as a result of zald operations.

Parties have been prospecting on Wilson, Burdette, Slate, Feather, Bull, Fox, and other
tributaries of O"Donnel river, but no results have been reported, and I think it may be safely
assumed that the lack of a sufficient supply of water was largely responsible for the absence of
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results worth reporting, for I know it is the infention e¢f some of the sald parties to vigorously
and systematically prosecuate further development on some of those creeks this coming season,
where encouraging surface prospects have been discovered in the preliminary examination.

O'DoxNEL RIves.

I regret to have to report digsappointing returns and reports from the operations along this
stream, allegedly due in great measure, if not altogether, to the exceeding scarcity of water.

On thig stream the (’Donnel Placers Company, which controls a large number of leases,
commenced operations on May 1st, and with a force of thirty-four maximum, eight minimum,
and an average of fifteen men, continued until October 8th, when the almost total disappear-
ance of their water-supply compelled discontinuance, leaving & considerable area of bed-rock,
from which the overburden had been removed earlier in the season, uncleaned and the values
thereon, as yet, unrecovered. From May 1st to September 1st the work was all of a constructlve
nature, and ecomprised an extension of the water-condulf from Canyon ereek, laying of pipe-
lines, building flumes, pressure-boxes, efc, for the purpose of utilizing the waters from Berry
and Canyon creeks, ete. From September 1st to 15th the water was utllized In piping off the
overburden from a considerable area, which 1t was hoped conld be swept clean later om, but,
as already stated, the water-supply failed and that “sweeping ” remains to be completed next
season.

Thig company has expended a large amount in preliminary installations with comparatively
little return as yet, but it is claimed that everything is in.very good shape for an early start
next season, and anticlpation of a good season's operation with satisfactory results is confidently
entertained by the management, )

The O’Donnel Partnership, operating on Geld Hill No. 8 bench lease, which contains the
phenomensally rich ground reported in 1913 and 1914, has been unable to operate even half-time,
allegedly for lack of water, and their reported output did not amount to one-half of that of the
previous season, although apparently they were operating in simflar ground.

The experiences of this season simply emphasize the opinion expressed in the last two years’
reports, to the effect that the problem of water-supply is a serious one, particnlarly for the small
operator, not 8o much because of the absence of water, but for lack of conservation and the
difficulty and expense of bringlng it upon the benches at such an elevation as to be useful.

A good deal of systematic prospecting-work was performed by some leaseholders, but no
installations, such a8 were anticipated in my previous report, were undertaken, and & number
of the leaseholders are, I fear, doing the “Micawber act ” in awalting developments—by the
other fellow,

However, as the present indications seem to assure a plenteous snowfall and conseguently
a good supply of water for next season’d operations, it 13 quite possible, and Indeed probable,
that a more satisfactory report will be forthcoming a year hence.

Some wmystematic prospecting was done on Graham creek during the season, and the
indications at present are that it will be continued next season and untﬂ a plant is installed
on the creek or it is finally abandoned.

On Voleanie creek some leases were located last seagon and a few men are operating thereon
thig winter,

On Union and Quartz creeks, which are tributary to Surprise lake, some progpecting-work
has been done intermittently for some years, and some leases have been located on them, but no
formal repor of results has been supplied, and I am unable to say more than that good prospects
were alleged to have beén found in the gravel on both.

Other outlying creeks have been receiving the usual cursory examinations, but any discovery
made by such examinations wonld be aceidental and none have been reported.

I may say, in passing, that the summer was warmer than usual, and the glaclers and
deposits of snow in the mountains, which ordinarily appear to be almost perpetual, were very
much reduced, and in many instances dissipated aitogether, and in consegquence the water in
Atlin lake was unusually bigh notwithstanding the light rainfall and lack of moisture in the
hills.




K 64 ReporT or THE MINISTER OoF MINES. 1916

MINERAL Cratms,

Not much was done in the way of development of quartz clalms throughout the district,
beyond the assessment-work necessary to keep them in good standing, except in the Big Horn
valley, upon the Engineer mine and the Silver Queen and Ruby Silver properties near Pavey
station {(White Pass and Yukon route) on Lake Bennett.

In the Big Xorn valley Fred Lawson continued to operate his small stamp-mill for prospect-
ing purpeses, as well as keeping up development-work upen his elaims, almost continuously
during the summer months.

On the Hagineer mine the owner, Captain J. Alexander, kept a force of from six to twenty-
eight men employed practically throughout the year, sinking. driving tunnels, and in open
cuttings as well, and he has a small force engaged on development-work this winter.

During the period since last report about 150 feet of sinking, 800 feet of tunnel-work, and
about 80 feet of upraise—all in solid rock—was accomplished, with very satisfactory results.

The work appears to be designed for the general development and prospecting of the
property, and the ledge-maiter encountered is milled on the property, where a 2-stamp mill
and small reiling-mill are installed. The concentrates are shipped to the smelter as opportunity
or occasion suggests, but last season’s concentrates were not shipped because theéy were over-
taken by an early frost and could not be moved. Most of the tailings were logt,

Apart from the ore which was treated as above deseribed and from which a snug clean-up
in bullion was recovered, it 1s estimated that the above-mentioned development-work resulted in
the blocking-out of about 6,000 tons of ore which is conservatively estimated to average $150
to the ton. Of course, there are rich streaks througheut that show many thousand dollars to
the ton. In fact, the result of part of the work done thig winter 18 that at a depih of 175 feet
the rich ledge is found to be more than three times the width shown on the surface, and rock
taken therefrom is estimated to run high in gold. .

Development seems to justify the bellef that a valuable mine has been -discovered, and

. that al! the valuable ground in that viclnity iz not by any means conflned to the area covered

by this mine.

On the Ben M'Chree and White Moose Mouniain groups nothing has been done in the way
of development by the owners, Partridge & Egerton, owing to the fact that the Hon. Mr. Egerton
is engaged in a very responsible position and service on behalf of the Imperial Government, and
his time and means are fully devoted to the service,

On the Silver Queen and Ruby Bilver properties, above mentioned, considerable development
has been prosecuted under the management of Fred H. Storey, and a prospecting and shipping
tunnel is this winter belng run in at a level calculated to Intersect the main ledge at a con-
siderable depth from the surface outeropping, and if the surface values and quantities are found
at that depth it is expected that arrangements for shipping ore will at once be consummated,
and the property is so conveniently situated as to make this a very simple matter, apart from
the cost of constructing aerial tram and bunkers.

There are deposits of antimony on Lake Bennett and Taku arm of Lake Tagish which have
received some attention during the past seasom, but whether capital has become sufficlently
interested to undertake development I have not learned.

A deposit of molybdenum has been discovered between Lakes Bennett and Tutchl not far
from Pavey Station, but I am not in possession of sufficient information to be able to say much
about it, except that the locators belleve they have it in quantities and values sufficient to render
it commercially valuable,

In the Rainy Hollow section not much development-work has been done; in fact, not more
than sufficient to protect un-Crown-granted properties; but the price of ,copper has directed the
attention of capitalists to that eamp anew, and the present disposition of the owners to consider
and entertain any reasonable proposition on a working basis will probably lead to the commence-
ment of actual development within the next few months.

The @estlon of transportation iz the most formidable one from the capitalistic standpoint,
as 1t involves the building of fifty-five to sixty miles of railroad, which in itself would not he
formidable, as the grades are easy and no engineering difficultles are presented, and as the
existence of commercial values has been demonstrated the problem narrows down to the
question of whether or not there 1z & sufficlent guantity of marketable or “pay” ore to warrant
the outlay.
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Some new discoveries in guartz near Pleasant camp, on the Klehini river, have been reported,
where a well-defined ledge, said to carry high values, has been found, and a number of claims
located thereon have been recorded. .

Nothing has been done in the way of development of the coal which had previously been
located in this district, the war and the sudden death of G. W. Mitchell last spring having put
a damper upon that for the time being.

The hydromagnesite deposits situated partly within Atlin townsite recelived some attention
during the summer, when Armstrong & Morrison, of Vancouver. shipped several hundreds of
tons of the material to Vancouver for experimental purposes. I have not learned what the
results were,

Between Pike and O'Donnel rivers and less than twenty miles from Atlin there is a ledge
of rock of considerable extent which was described as “ delomite” when first located some three
or four years ago, but I understand now it is described as being high-grade magnesite. This
ledge can be traced from very near the east shore of Atlin ldke eastward for a considerable
distance, and a number of locations made upon it have been recorded. No development has been
undertaken that I have heard of, but it is to be hoped it is as valuable as it.is claimed to be.

There were only from 300 to 350 men engaged in mining in this distriet this year, so that
the aggregate per capita output from the district will probably compare favourably with that
from most other districts in the Provinee, notwithstanding our embarrassment for lack of water,

Following 1s a statistical report of work done and revenue collected at this record office
during the year 1915:—

OFFICE STATISTICS—ATLIN MINING DIVISION,

Free miners’ certificates (indlvidual) ................ e, 435
Free miners’ certificates {company) ............cciivviiinennnnn, 6
Placer records ....iennrniiiniiitinriarsnrncnrnnan PP, 14
Placer rerecords (representing 274 claims) ............... S 257
Leases located .......cuioiii ittt iaiticean s, 25
Leases Issued ...... 0ottt ia i rnei i 21
Leaves of abgence (representing 163 claims) .............c....... 36
Filings ......... e e e e et r e aa et 6
Bilis of sale (PlaCer) ... vttt it i e 18
Bills of sale (hydraulic) ...t iiiiiiiiiiiiiirrraea, : 67
Bills of sale (mMINETAL) . ..uinit i it e ittt e ' 26
Minersl records . ...ttt i b et e 52
Certificates of work ........... et et e e, 118
I 1 - T S P 11
Certificates of improvements (recorded) ..............cc.cvivunn, 9
Certificates of improvements (advertizsed, not yet issued) ....... cen 8
Crown grants issued ..................., e e 8
Gold reported (individuals) ........ ..., $147,014 00
Gold reported (ComPANIEE) ...t iiiiny it i e e 190,160 00

B T $337,174 00
Royalty paid by individuals ...........c.citiiri ittt $2,483 20
Royalty pald by companies ......... ... i e, 2,178 45

Total .. i it e e $4,656 65

Revenue collected during 1915,

Land sales .................. e b e et et e $ 817

LANA FOVRIUE . ..ttt ttnnenees s tastnsenaaantatsenessanseetannensa 4 00
Water revenue (remtals) ........cevii ittt i, 829 00
Free miners’ certificates (individwal) ................. e 2,063 25
Free miners’ centificates (COmMDANY) ... ..ot iiirnrinnnettannnnne 550 00
Mining receipts (lease renfals) ......... ... iiviiiiiiiiiiiiiiens 5,015 00
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Mining receipts (lease deposita) ...... ... .. i i, 500 00
Mining receipts (other sourees) ............ccciiiiiiiiiiiiina.n. 2,225 10
Licences (LQuoT) ..ovivtrnriiiiii i iite i iane et tineeatarannns 515 00
Licences (trade) ...........ciiiiiiiiininrirrannteraninaraennn 300 00
Licences (“Game Act™) ... it iiiniiiineriiiiar it 100 00
Fines and forfeitures ........ .. coiiiiiiiiiinein.s e 266 00
Probate duty ....cciviiiiiii i i i it e a 11 00
MATIIA e ACT T o i it i i et a i, 25 M
B R 1 N 12 90
“Taxation Aet”— :
Real-property tax ........ S S ... 8154 55
Porsonal-property taX ... ui it it et 30 25
B 1 L4 s R - -« 23 65
Income-tax ....... R e 16 95
Minemalstax ....vot i i i et e 4,856 65
B X e o 978 50
B8 L P 2 80
“ Motor-traffic Regulation Aet” ............co0ienn PN .94 00
Miscellaneous receipts ....... Naiaaeeaens ettt taear i 74 25

STIKINE AND LIARD MINING DIVISIONS.
Reront oF H. W. Dobp, Gorp COMMISSIONER.

I have the honour to submit the annual report on mining operations in the Stikine and
Liard Mining Divislons of Cassiar Distriet for the year ending December 31st, 1915.

Notwithstanding the unsettled conditlon, the office revenue shows an increase over that
of 1914. The amount of gold recovered was greater than that of 1914 and 1s due to more

" individual mining.

On Thibert ereek the Boulder Mining leases taken over by the Dease Syndicate made &
very good showing, although hampered by a shortage of water due to the unusually dry summer.
I am indebted to F. M. Fenton, the manager, for the following report:—

“QOn April 22nd, with a force of eighteen men, the preliminary work commenced, such as
gotting our flume in order and relaylng pipe-lines; water was turned inte the pipes on May 5th
in order to clear the cuts of Ice and other material which had accumulated during the winter,
this requiring three days; on May 8th a double shift was put on and actual mining commenced ;
by July 18th the water had fallen off to sueh an extent that the source barely supplied a head
for a G.5-inch nozzle, and by August 17th it was necessary to store the water for a time each
day in order to get a full head; this arrangement naturally increased the operating expenses
for the season, but at the same time increased the output to a great extent, as up to this date
the washing had been mostly on top gravel and very little bed-rock had been exposed. The
temperature for these months averaged 88, and reached 100 several times, which is unusual.

“ Although starting & month earlier than the previous meason, the total running-time was
108 days out of a possible 158 with a reduced head of water, as against 104 days with a full
head in 1914. This work was distributed as follows:—

“ pit No. 1.—Bed-rock cut advanced 212 feet, average depth 8 feet; sluice extepslon, 156
feet; running-time for season, 40 days of 24 hours a day; yardage moved, 102,350 cublc yards,

“ Pit No. 3—Bed-rock cut advanced T0 feet, average depth 9 feet; running-time, 10 days.

“ Pit No. j—DBed-rock cut advanced 100 feet, average depth 5 feet; running-time, 16 days.

“ Pit No. 5.—Bed-rock cut advanced 200 feet, average depth 16 feet; running-time, 42 days.

“ Running-time for pits 3, 4, and 5, 68 days. Total yardage moved, pits 3, 4, and 5,
352,427 cuble yards. Total rupning-time each month: May, 22 days; June, 30 days; July,
97 days: August, 18 days; September, 10 days; October, 1 day; total 108 days.

“The total yardage moved for the season was 452,777 cubie yards, an average of 4,210
cuble yards a day, or about 4.5 cuble yards for each miners’ inch of water used. Owing to the
non-arrival of powder earlier in the season, the opening of No. 5 pit was delayed nearly a month,
which greatly retarded the movement of gravel.”
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Dease, MesQuire, AND DELOIRE CREEKS, |

On these cresks considerable individual mining was carried on, with some success,

On McDame creek O. L. Anderson and associates have done considerable on the Princess
May lease in the installation of maehinery, ete., but owing to lack of transportation in this
section progress has been slow.

CoAL.
No new applications for coal have been received this season.

MIvERAL CLAIMS.

Considerable activity has taken place in quartz.-mining, The mineral claims Stikine Nos.
1, 2, 3—a silver-lead group—has been taken over by the Stikine Mining Company, of Seaitle
(a2 company registered under the “ Companies Act” of British Columbia). These claims are
situated about thirty-five miles down-river from Telegraph Creek and two miles distant from
the river-bank, on the east side, at an elevation of 1,700 feet. 'T'wenty-five clalms have been
recorded ; these run from the river fo an elevation of 3,700 feet. The Stikine Mining Company
had a force of fourteen men at work all summer, building trails to the property and developing;
two tunnels were run—one 50 feet and chambered, the other 80 feet, both showing a good
percentage of ore throughout. At present there is about 200 tons of ore on the dump, valued
at $100 a ton, awaiting shipment in the spring. A force of ten men under the direction of
C. R. Burley is at work opening up No. 3 tunnel

All these properties appear to be very promising, and no doubt will be the scene of much
activity during the coming spring.

OFFICE STATISTICS—STIKINE AND Liarp MIning DivisioNs,

Revenue collected from free miners’ certificates ............... veear $ DL TD
Revenue collected from mining recelpts ......... i iviiiiians 1,465 90
Revenue collected from other sources ....... ... veiiiiiinieran.. 2,876 10
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SKEENA DISTRICT.

SKEENA AND BELLA COOLA MINING DIVISIONS.

By J. H. McMuLLIN, Gorp CoMMISSIONER.

I have the honour, as Gold Commislsoner, to submit the annual report of mining operations
in the Skeena and Bella Coola Mining Divisions for the year ending December 31st, 1915.

Mining generally throughout the Skeena Divislon shows a decided improvement as compared
with 1914, A number of very promising properties are under bond, and considerable develop-
ment-work has been carried on continuously during the year.

The most important mining enterprise was the taking-up of the option given by the Surf
Inlet Mines, Limited, to the Tonopah Belmont Mining Company, of Philadelphia, of the property
gituated at Surf inlet, Princess Royal island; a cash payment of $150,000 having been made in
December, 1915. The Surf Inlet Mines, Limited, still retains a one-fifth interest in the property.
The following report on the year's operations was furnished by F. W. Holler, superintendent :—

“ During the year 1915 work in this district was limited to the continued development of the
Surf Inlet mine by the Belmont Canadian Mines, Limited, and assessment-work on surrounding
claims. No new discoveries were made, but the ore-bodies in the Surf Tnlet mine were proven
to extend an additional 350 feet in depth, and on that level they averaged almost as large and
of the same grade as in the upper levels.

“The Surf Inlet mine was optloned to the present owners early in 1914, and on April 1st
of that year work was started, building roads to the mine, constructing camp buildings, and
installing a steam and air-compressor plant. On July 1st work was started in both of the
upper tunnels started by the first owners, and also in a new tunnel 350 feet vertically below.
From that date operations have been carried on continuously with.a erew of from fifty to sixty
men, and over 7,000 feet of drifts, crosscuts, and raises driven.

“The ore area in the upper tunnels have been somewhat enlarged by the new work and
their outlines more accurately located. In the new tunnel, 850 feet below, the same ore-bodies
have been developed. They average about the same In size and value as on the upper levels
and exhibit similar characteristics.

“In this district the ore 1s a white pyritiferous quartz, carrying principally gold with &
little copper and silver. It occurs in lenticular masses along well-defined sheared zomes in
gneissoid granite. The general strike of the main sheared zone is north and south and the dip
about 40 degrees west. In places the sheared zone 1s as wide as 250 feet; but the quartz-lenses
are rarely over 30 feet wide and they will average about 10 feet, with a maximmm length of
usually under 400 feet. As a rule, the Iarger and the greater number of ore-lenses are found
near the foot-wall of the sheared zone, but some ore has been found near the hanging-wall, and
with further exploration more may be ‘found.

“ On December 31st the Belmont Canadian Mines, Limited, exercised its option on the Surf
Inlet mine, and during the present year will build a dam at the outlet of Cougar lake in
connection with a hydro-electric plant on tide-water. Some method of transportation between
the mine and the head of SBurf inlet will be needed at once, and it is possible that a narrow-
gauge electric road will be constructed. At the mine a modern mill for the extraction of the
gold from the ore will be built and a new mine plant installed to ensure a steady output. New
camp buildings will be built as soon as possible.”

GrANBY Barv.

The Granby Consolidated Mining, Smelting, and Power Company, Limited,* has furnigshed
the following particulars as to the year’s operations at the Anyox mines for the year ending
December 81st, 1915: Crude ore shipments, 645,989 dry tons; of which the assay contents were:
Copper, 24,760,112 1b.; silver, 244,013 oz.; gold, 9,881 oz.

* Irurther reference to the operations at Anyox, taken from the annual report of the Granby Com-
pany, will be found under the heading of “ Boundary District.”
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ALICE ARM.

The Dolly Yarden group, consisting of six claims, owned by Ole Evindsen ef al., 18 under
bond to R. B. McGinnis, of San Franecisco. The following report is furnished by Hugh C. Ingle,
superintendent :— )

“ Considerable netivity has been shown during the past year on the Dolly Varden group of
claims, which is gituated sixteen miles from the head of Alice arm, on the Kitsault river.

“To the end of 1915 the work had been confined, almost entirely, to exploratory work,
congisting of, besides considerable open-cut work, about 550 feet of tunnels and crosscuts and
over 4,500 feet of diamond-drill work. Work was started the first part of March and has been
carried on continuously ever since then.

“This work has shown up a considerable tonnage of very fine silver ore, with indications
of greater depth, The values are largely in the forms of brittle, ruby, and native silver in
varying proportions, and of some horn-gilver.

“Tunnel-work has been carried on at four different levels for a vertical distance of over
200 feet. Drill-work was carried on at intermediate levels. Good ore was found at all levels.
The ore apparently occurs in several bodies, probably all, from an original deposit which has
been broken up by a series of step-faults.

“ Winter work is being carried on by two shifts of hand-miners in the driving of a lower
working-tunnel, and is progressing rapidly. This tunnel will be driven for a distance of about
500 feet. ‘

*The scale of operations at present i necessarily restricted by lack of adequate transporta-
tion facilities from tide-water, the freight expense at present belng a very big item. It is the
intention to remove this handicap during the coming year by the building of a frelght-road
following a water-grade up the Kitsault river. Work was started on this last fall after the
completion of an official survey, but was interrupted by inclement weather,”

The Wolf group, consisting of four claims, owned by D. W. Cameron, 1s under option to
R. B. McGinnis; this property is situated about two miles and a half north of the Dolly Varden
group. Surface indications on two big ledges there are very promlsing, and wounld seem to
indicate a large body of a fine grade of ore similar to that of the Dolly Varden group.

Work is being carried on during the winter by two shifts of men on a development tunnel.
This is the first work to be done on this property, as it was but recently located.

The Monarch group, conslsting of four claims, owned by J. E. Stark and ¥. E. Juggins,

- situated at the head of the Illiance river, is under bond to ‘. F. Hopklns, of Seattls, Wash.

A small foree of men will continue development-work during the winter. 1t is the intention
to open up the property on a larger scale the coming season.

In addition to the above, there are a number of very promising-looking properties in this
district, and the indications are that several of the properties will be bonded in the near future.

BeLua Coora DIVISION.

Mining appears to be at & standstill in this Division, no applications for records or certificates
of work having been made during the year.

OFFICE STATISTICS—SEEENA AND BELLa Coora MINING DIVISIONS,

" Free miners’ certificates (IDAIVIAUAL) - .. .voriiieirieiiaaiei i, 351
Free miners’ certificates (COMPANT) ..vt i vnrririnnrrtiinirnseirannrerss 2
Free miners’ certificates (special) .. ..vviruirni i iiiiiiiiiiaennens, 2
Mineral claims Tecorded ......coiiiiiii i i i e 276
Certificates of work Issmed .......iviiriiiieiiaiinernrrianrasraensnnneas 517
Bills of sale, etc., recorded .......cveveeireniiiiianeiensn e B85
T 'Y< S P 25
Certificates of improvements recorded ............cooooivviiiiat 27

Revenue.
Free miners’ certificates ......cvvvrerrrinrr i iiiiiiiiiainetinaias $1,503 50
Mining receipts, gemeral .......c.viviiiiiiririiriianetrarecannas . 3,447 65
L7 7 A $5,351 15
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PORTLAND CANAL MINING DIVISION.

ReporT BY P. 8, Jacx, MINING RECORDEE.

T have the honour to submit herewith my annual report for the Portland Canal Mining
Division for the year ending December 31st, 1915.

In the month of September John Conway resigned as Mining Recorder. Mr. Conway had
been associated with Stewart for a number of years and had been Mining Recorder since 1910.

A number of new locations have been made and the assessment-work is being well kept
up. On several properties, which have been bonded to reliable partles, work has been carried
on during the summer, and on the Bush property, on Salmon river, work was continued to the
end of the year. .

GEORGIA RIVER.

Georgia River Property.—Development of this property was undertaken by the Georgia River
Mining Company, Limited, on May 1st, 1915, and continued up to October 10th. Work was
closed down at that time owing to the fact that a permanent camp had not as yet been estab-
lished. It is the intention to construet proper buildings this coming spring, when development-
work will be resumed. From seven to nine men were continuously employed during the summer.

There is now, in addition to considerable trenching and open-cut work, 315 feet of under-
ground working on the property. There are several veins on the ground held by the company,
but the chief showings are to be found on the Iarge quartz vein called the “ Main,” and a smaller
intersecting vein known as the “ Bullion,”

The prineipal working consists of a tunnel on the Bullion vein which 18 now advanced to
the point of intersection, a distance of 245 feet beyond its portal. Here development bore
excellent results, considerable ore containing gold values heing uncovered.

At a point 115 feet from the portal of the tunnel a raise has been put up to connect with
the shaft, which had been previously sunk, a total of 85 Teet to the surface,

The development-work on the Main veln consists of stripping and several open-cuts. A cross-
cut also, 38 feet of which is in vein-matter, was driven at a point approximately 450 feet
horizontally and 225 feet vertically from the intersection. The result of this work was very
encouraging. A considerable portion of the vein was found to carry gold values, and, apart
from this, a seam 18 inches in width contained some excellent free-gold ore. (Report furnished
by W. Beaton, Esq.) .

MarMor RIVER.

On the property of Bruggy & Magee, the Montena group. consisting of seven claims, leased
to Bruggy & McLeod, a 30-foot tunnel erosscutting the ledge was driven; a shaft also was sunk
30 x 20 feet. Sixteen tons of ore was taken out and shipped to the Twacoma smelter. A small
aerial tram was erected to facilitate the handling of the ore. Forty feet of stripping was done
on a new vein which produced values running over $100 in gold, silver, and lead.

SALMON RIVER,

The following brief description of the Salmon-Bear River Mining Compary’s property and
the work that has been done during the past twelve months has heen furnished by H. R, Plate :—

“I will not go into the geological features, as Mr., MeConnell has given these in former
reports.

“The property is located about a mile and a half from the International Boundary-line on
Cascade creek, a tributary of the Salmon river, the distance from Stewart by trail belng about
fifteen miles,

“ Geology.—The rock formation in this section is greenstone, grading from the massive to
schistoge. To the south of the Bush property (Salmon-Bear River Mining Company) the grano-
diorite comes in contact with the greenstone, and on the property there is what appears to be
an offshoot of the main diorite-mass that intrudes itself into the greenstone.

“ Ore-depogition.—On hoth sldes of the dyke for a distance of between 20 to 50 feet the
schist has been mineralized to some extent. The Intensity of the mineralization varies greatly
where the zone has been exposed, there heing spots that are almost golid sulphide ore, and again
within a short distance from these the ore is quite sparse. The impregnation, or replacement,
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of the schist has not been uniform, but evidently occurred along channelg through which the
mineral-bearing solutions could more easily circulate. The ore is composed of iron pyrite, zinc-
blende, and galena., These three minerals are all more or less gold and silver bearing, but, in
all probability, the galena hears most of the precious metals,

“ Development.—During the present year (1915) we have exposed two ore-zones, each about
500 feet in length. As yet we have not connected them, so at present they are considered
geparately. The Iower zone has been prospected by a number of gurface cuts and three short
adits, which do not gain much depth in the zone. In a general way these workings show a
mineralized zone about 50 feet wide on the foot-wall side of the dyke and about 25 feet wide on
the hanging-wall side. The value of the zone will probably average between $3 and $3.50 a ton
in gold and silver, with a small percentage of lead and zine. ‘

“The upper zone s not sufliciently prospectéd to determine the extent and value of the ore,
Numerous surface cuts and one shallow adit show the zone to be gbout 25 feet wide, which will
probably average around $4 a ton. There are spots in this zone, however, that assay quite high.

“In July we started a lower adit level, which will galn about 530 feet depth on the lower
zone. A drive of nearly H00 feet i3 necessary to encounter the zone., To date we have not
reached the objective point. The work is being carried on by hand, with three shifts of two
men each. A monthly advance of between 85 to 95 feet has been made since the start.

“The property is still in the prospective stage and will be for some time to come. Should
our presenf work establish the fact that the ore-zone continues to the level of the lowest adit,
and that there is an appreciable lateral extent to the zone, we will in all probability install a
small compressor and power plant to continue the prospecting-work.”

The Big Missouri group, under bond to the Gastineau Mining Company, of Juneau, Alaska,
comprises eight claims. Most of the work was done on the Province, Loure, and Golden Crown
claims of the above group.

On the Province a number of new cuts, covering a large area, were opened up, every one
showing ore.

On the Leurae cuts amounting to 42 feet were made, showing up large bodies of ore composed
of galena, iron, chaleopyrite, and zinc.

On the Golden Crown the funnel was extended and some cuts made, showing ore of the
same character as the Lowra. On this claim gold values are higher than any other claim in
the group.

On the Big Missourt gamples were taken from 120 boulders on the slide, giving assays of:
Gold, $2.60; silver, 20 cents. ‘ ’

During the season 514 tons of ore was shipped to the company’s laboratories at Salt Lake
City, Utah, for experiment as to the best metheds of extracting values. Further work will be
commenced s early as possible in the coming spring. The group has been surveyed and applica-
tions for Crown grants will be made at an early date,

On the Yellowsione group and Cascade Falls Mining Company’s property only the annual
assessment-work was done. ‘

Bear RIVER.

" The Prince John group, comprising the Prince John No. I, No. 8, and No. 8, is owned by
Nesbitt & Archie. On this property 90 feet of tunnel has been driven, 40 feet through ore-hody.
Further development-work will be done on this property in the coming year, as indications of a
good ore-body are in sight.

George Copper-mines.—This property, formerly known as the Royal group. consists of nine
claims, viz.: Copper King, Copper Queen, Gold Crown, Royel, Copper Lord, Helena, Castle
Rock, Mamie, and Bessie, and is owned by W. B. and R. George and associates, The property
is located near the head of the Bear river and about four miles from the divide between that
and the Nass river. The nearest shipping-point is Stewart, B.C., at the head of the Portland
canal, an estuary which forme the boundary between British Columbia and Alaska.

The mining claims lie on the north slope of a steep mountain which rises from the valley of
the Bear river at an average of from 40 degrees from the horizontal. The highest point of this
meuntain is nearly 6,000 feet above the sea and the claims extend from its base almost to its
top. The altitude of the cabin in the valley is about 900 feet.
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Geology.—The country-rock on the property is greenstone, in which two forme of intrusives
form dykes. One, the elder, is pre-mineral and basic in composition, possibly a diabasie porphyry.
The other, of subsequent intrusion, is post-mineral and probably augite porphyrite. The line
of contact between the greenstones and argillites is in the immediate neighbourhood, and may
even exist on the upper parts of the claims,

Ore-deposit,—Extending through the property i a sheared, altered, and more or less
mineralized zone of from 500 to 1,000 feet in width. This zone has a general strike of N. 70° E.
and dips into the hill south-easterly. Owing to its irregular boundary and dips, observations
are likely to be misleading, and the general course glven is the result of platting the eclaims
and exfending the zone through known points to them. This zone continues through the Copper
Lord, Copper King, Copper Queen, Gold Crown, Castle Rock, and possibly through the Mamie
and Bessie claims. As a fairly well-deflned line of mineralization appears on both the hanging-
and foot-wsll sides of the zone, the former description of the deposit has included two veins.
The area between these is, however, fairly well impregnated with iron and some copper, and
the veins which are peculiar to this zone traverse this area. It seems, therefore, proper to
consider it as a whole in considering the general conditions. The zone is iron-stained through-
out, highly silicified in places, and in places shows the sulphides of copper and iron, chalcopyrite
and bornite, carrylng gold and silver values,

Veins.—Within the zone and extending in various directions are & number of quartz veins
carrying copper, gold, and silver values in a much greater degree of concentration than else-
where. These vary greatly in width, from a *knife-blade” seam to several feet, and all dip
rather steeply, generally into the hill. As a rule they are well mineralized and may easily
be the most important feature of the deposit. Whether any portion of the zone outside of them
is sufficiently enriched to produce merchantable ore remains to be demonstrated.

The following list of assays shows the values carrled by samples taken from the property :—

Copper.
Sample. Gold, Silver. Toﬁ;ﬁlue
Per Cent. Value.
No L. e e ey e $2 40 $0 30 5.5 316 50 $14 20
No 2. s Cerie e 320 30 2.94 8 82 12 42
No. 3. (oo e s 6 80 10 2.3 6 90 13 80
Nood e e s 30 85 4,72 14 16 15 81
No. B e e Trace Trace 0.24 72
No B e e " il 0.3 L 90 e
No. 7. ... .. e e e $0 60 $1 00 1.5 4 50 6 10
No. S, e e 2 80 70 2.9 8 70 12 20
No. O, o e e 40 30 4.1 12 30 13 00

Nore.—The values figured on a basis of: Gold, $20 per ounce; silver, 5(* cents per ounce; copper,
15 cents per pound. (Taken from report made by W. J. Elmendorf, Esq.) -

Considerable development-work has been done on this property and it will be continued in
the coming year.

D. J. Rainey has received the following report from the gssayers on three sacks of
meolybdenite ore shipped from the Molly B. claim, situated on the east side of Bear river:
“The grade of ore sent runs about 9 per cent. molyhdenite.”

As soon 28 weather permits Mr. Rainey intends going ahead with the development of this
property.

GLACIER CREEE,

In doing assessment-work on the Florence group, Watkins & Harper opened up a good
body of ore, averaging 16 feet in width, assaying: Copper, 5 per cent.; silver, $3.

J. McKay, owner of the Lakeview group, has run a tunnel 500 feet, crosscutting two ledges,
giving results which are extremely gratifying. No ore was shipped this year.

On the Ruth and Franeis group, owned by Nesbitt & Archle, work this year has been confined
to outside work. Several open-¢uts have been made and all the way through have glven
satisfactory results.
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A small open-cut on the Copper King vein opened up a ledge about 20 feet, giving good
copper and gold showings.

AMERICAN CREEE.

T. Colligon and J. Watkins shipped from the Kansas group 20 tons of silver-lead ore to the
Trail smelter, which is expected to average $150 a fon.

OFFICE STATISTICS—PORTLAND CaNAL MINING DIVISION,

Free miners’ certificates (individual) .......... ... .. i, 112
Free miners’ certificates (company) ........... e et aea e, 2
Mineral claims recorded ..........cvhiiii i it a i .. 108
Certificates of work issued ..................... e 218
Bills of sale, ete, recorded ... .. oottt it it e a7
FIHNgs . ..veivriinnn i iirciii s veeeas e e 3
Certificates of Improvements recorded .........coiiivivern iy . 14
Revenue.

Free miners’ certificates ... ...t iriiiii ittty $ 681 25
Mining recelpts, general .................... A 1,199 80
Other sources ............ f et ree ey 132 00

0 Y $§2,013 05

QUEEN CHARLOTTE MINING DIVISION.
ReporT oF K. M. SANPILANDS, GoLp COMMISSIONER.

I have the honour to submit the annual report on mining operations in the Queen Charlotte
Mining Division for the year 1915.

Durlng the past year mining on the Queen Charlotte islands has been very quiet and hardly
any prospecting has been done, although towards the end of the year things geemed to be
getting better and some Inguiries for properties were made, with the resuit that several deals
are pending.

* CoriisorR Bay.

No work of any importance has been done in this section, with the exception of the annual
assessments on some of the better showings. The Treasure Veuli mineral claim, owned by the
Collison Bay Mines, has been Crown-granted.

. ' IgEDA Bay.

The [kedg mines have worked continuously the past year under the management of A. Tkeda,
employing on an average from fifteen to iwenty men. During the year 855 tons of first-class ore
{copper) has been shipped to the Granby smelter, the average assay values of which, from the
smelter returns, were: Copper, 15.87 per cent.; silver, 4.28 oz ; gold, 0.284 oz. In addition to
this, some 400 tons of second-class ore 1s now ready for shipment, having been obtained from
the sorting of the first-class ore.

The drift from No. 3 tunnel has been driven in 125 feet and a shaft sunk 40 feet from same
level, as well as a large amount of stoping necessary to obtain the above shipments of ore.
The mine is looking well and shipments will be increased and more men employed the coming
year,

‘ Jepway aNp HusToN INLET.
Nothing more than the usual assessment-work has been done around Jedway. In Huston

inlet Thompson & Wilds have some Vancouver pariles interested in the Gold Bug group, and
have a small force of men at work, It is early, as yet, to ascertain the result of the work.
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LoCREPORT AND TAST,

There are rumours of deals being made on the Swede group and other claims, but both at
Lockeport and Tasu nothing further than the usual assessment has been done. It is reported
that a deal is pending on the Tasu properties, owned by J. BE. Corlett.

CuMBHEWA AND LoUIsE ISLAND,

On Louise Island the annual assessment has been done on the Iron-ore properties, and
prelimipary surveys have been made for proposed wharves and tramways. The iron ore on
Louise island iz of a very good grade. On the Cumshewa Mines, Limited, nothing has been
done this year; there i talk of a mill belng built to treat the ore blocked out.

SKIDEGATE.

The South Easter, adjoining the Skidegate Indian Regerve and owned by McLellan & Gordon,
has been under lease the past year to Leighton & Hickey. The result of the work has been”
entirely satisfactory, and In consequence several tons of high-grade ore is ready for shipment.
The property has a quartz veln about 5 feet wide, carrying good values In gold, associated
principally with the galena. At some points remarkably rich gold ore has been found, but the
extent of it has not as yet been proven.

The lessees have sunk a 25-foot shaft on the main vein, and crosscut from the bottom of
this shaft to a parallel fissure about 15 feet distant; this latter vein is 4 feet wide and also
shows fair values; a great deal of surface and prospecting work has also been done during
the year.

What is apparently a continuation of the South Hester vein Is exposed on the Skidegate
Indian Reserve, and the Indians have done some surface work on it; 140 1b. of the ore,
carefully selected, from this exposure was shipped 1o the smelter, and gave values of some
$582 in gold. '

GoLp HArBOUR (WEST (COAST).

The Harly Bird group, situated at Gold harbour, on the west coast, and owned by McLellan
& Bourne, was worked under lease for a short time during the first part of the year; some
B tons of ore was milled and values of about $1({ a ton received; more work will be done on
this property the coming year.
Coar aNDp O1L.

Very little work has been done prospecting for oll at Otard bay, on the west coast, the past
year. At present time the property is idle and no drilling golng on. No work this year has
been done on the coal properties at Camp Wilson,

OFFICE STATISTICS—QUEEN CHARLOTTE MINING DIVISION.

Claims recorded (QUAPTZE) ... ...ttt iian s ien it inaanneins 15
Certificates of work recorded .....c..ivn it iniriie i 115
Certificates of IMPPOVEMENEE . ..ottt ve s treertnaarenannrrsanny 1
Bills of gale, @10, ...ttt ittt et e 15
Free miners’ licences 18s8Ued ....cooiirni et ittt iane e anannn 55
Revenie,
Free miners’ certificates ...........ccovvivven... e eiaeieaaes $ 480 50
Mining recelpts ....... oot i i e i i e 337 00
Liquor and trade L1cences ........cviiirriiiiiiran it iieiar s 480 00

Police fines, ete. ..o iiiiiii i i e Caaes 64 21
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OMINECA MINING DIVISION.
RerorT BY STEPHEN H. HosKINg, Gorp CoMMISSIONER. {OFFICE AT HAZELTON.)

I have the honour, as Gold Commissioner, to submit the annual report for the Omineca
Mining Division for the year ending December 31st, 1915.

Although the mining revenue in this Division for the year just closed shows a decrease,
the actual amount collected being less than for any year since 1910, it is a great satisfaction
to know that the interest in mining in the vicinlty is not on the wane. The causes for the
decrease stated may be twofold: Firstly, the scarcity of money; and, secondly, very many of
the prospectors jn this Mining Division are absent from the country, and now serving in varicus
capacities with His Majesty’s Forces. It may truly be said that during the year 1915 there
has been more real mining development in the Omineca Mining Iivision than ever before.

GLEN MOQUNTAIN,

After lying idle for nearly a year, work was recommenced on the Silver Standerd group.
All the first-class ore, totalling 141 tons, on the dump and in the sheds, which had been mined
during the year 1914, was shipped for treatment to the smelter at Trall. There are now
twenty-five men regularly employed upon this property, and additlopal men are being taken
on 8o soon as room can be made for them to work. :

Fifteen tons of ore, which had also been mined from the Black Prince group in the year
1914, was shipped to the smelter at Trail. ,

The annual assessment-work was performed on the Surprize and Mammoth groups.

NINE-MILE MOUNTAIN.

Many of the properties in this vicinity have received attention during the past summer,
having been worked on lease.

From the 8ilver Cup group 70 tong of ore has been shipped to the smelter, the predominat-
ing mineral being galena carrying silver.

From the Sunrise group about 74 tons of ore was shipped to the smelter, the predominating
mineral being argentiferous galena.

Sixteen tons of ore was shipped te Trall from the Barber group of claims; this ore was
taken from open-cuts on the surface.

From the Silver Bell group 10 tons of galena ore was shipped to the smelter. This
property was opened up last summer and a tramway installed to carry the ore from the mine
to the wagon-road. A sample of ore, sbout 10 tons, taken from this property assayed 110 oz.
in silver and 70 per cent. lead, with a small zinc¢ content.

The American Boy property, owned by the Harris Bros., of Hazelton, this year has been
held back through lack of capital, although one small shipment of ore, consisting of about 15
tong, was sent to the Trail smelter, which assayed: Gold, 0.04; silver, 98 oz ; lead, 30 per cent.;
zing, 14 per cent.

About 600 tons of $35 ore is now on the dump, and 3,000 tons of the same class of ore In
the mine, developed and’ ready to stope out and handle through a mill.

Twenty-five new locations were recorded In this vicinity.

It is regrettable that no smelter reiurns of ore shipped from any of fhese properties are
at present available, but it is understood that the ore shipped from each of these groups ran
high in silver and lead.

- The Government wagon-road which has been under constrnction to the Nine-mile basin
during the past few years was completed in 1915, thereby greatly facilitating the development
of these properties.

Rocuer DEROULE MOUNTAIN.

This vicinity has again shown itg popularity, and several propertieg on this mountain have
attracted outside attention; among these may be mentioned the Chicago and Hazellon groups.
The Red Rose group is now being developed In a systematic manner, and a few tons of ore
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has been transported from the property to the wagon-road to awalt favourable conditions to
forward to the smelter. The Comeeu group was during last summer bonded to outside capitalists
and received some attention at their hands.

From the Rocher Déhoulé Copper Company’s mine, under lease to the Montana Continental
Development Company, it is learned that from May 17th to December 12th, inclusive, 17,000
tons of ore was shipped to the Granby smelter at Anyex, averaging about 8 per cent. copper,
$1.65 in gold, and 50 cents in silver to the ton.

New installations upon this property, which are now completed, consist of: A two-story
bunk-house accommedating ninety-six men, steam-heated and electriclighted, with two large
reading-rooms, also two rooms devoted to drying clothes and equipped with shower-baths; a
new compressor building and machine-shop; a 175-horse-power distillate engine to take care of
the water shortage during the winter months ; and an eleetric hoist to take the men and supplies
from the camp to the mine. A steam locomotive to handle the ore from the mine to the aerial
tramway has been added to the plant; also many minor improvements, such as a laundry and
new mine and office buildings.

In the mine itself about 2,000 feet of development-work has been done, and work is now
being done preparatory to sinking to the 500-foot level.

D, J. Willlams, the manager of the company, reports that “in all, the operations of this
company cover a distance of about twelve miles. The equipment has worked out very satisfac-
torily and development-work has been encouraging.”

The Great Ohio group has been regularly and systematically developed throughout the past
yedar by a small force of men, details of which I have been unable to obtain.

On the various other groups of claims in this vicinlty assessment-work only has been
performed during the past year.

SREENA MOUNTAINS,

This mountain lies to the west of the Rocher Déboulé mountain and of the Kitsequekla
river, upon which the Helen group of five claims has been recorded during the past year. An
option has.been taken on these claims for the sum of $10,000.

HupsoN Bay MoUNTAIR,

In this viecinity the annual assessment-work has been performed on fifty-five claims, and
thirty-two new locations have been recorded.

In the early part of the year about 60 tons of galena ore was shipped to the smeilter from
the Corenado group, for which no returns are available,

BABINE BANGE.

On Dome mountaln, the most southerly of the high peaks in the Babine range, about twelve
miles east of Telkwa, the annual assessment-work has been performed on several groups of
claims, It is stated that average samples of ore taken from any of these run very high in gold
values. Most of the prospectors interested in this vieinity believe the formation to be grano-
diorite and schist. Thirty new locations have been recorded In this vicinity.

The Babine Bonanza Mining and Milling Company has been steadily developing its properties
during the entire season, and is still so employed. A quantity of machinery has been shipped
in to the property, concerning which no details have come to hand.

The Debenture group, upon which the showing is stated to be particularly good, both as
regard to quality and quantity, has been acquired by Chicago Interests, who have outlined an
aggressive plan for development during the year 1916

TARLA LARE.

In the vicinity of Takla lake the annual assessment-work has been recorded on thirty-seven
¢laims divided into gix groups and twelve new locations have been recorded.

TELEWA,

In the vielnity of Telkwa annual assessments have been recorded on twenty-eight claims
and twenty-six new locatlons have been recorded.
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OwEN LARE.

Annual assessment has been recorded upon five claimg in the vicinity of Owen lake and
thirteen new locations have been recorded.

BLUE GroUSE MOUNTAIN.

This vicinity has claimed a good deal of attention during the past summer, and one group
of claims known as the Copper Crown has been bonded to a syndicate in Portland, Oregon,
which has made extensive preparations for continuous work thereon throughout the winter
months.

Twenty-two new locations have been recorded in this vicinity.

BABRBETT'S, 0B “THE GOVERNMENT RaNCH.”

Annual assessments on ten claims in this vicinity have been recorded, and samples.taken
from the Grafter group, it is sald, assay high in copper, and algo samples taken from the Lone
Pine group, It is stated, assay very high in silver.

Thirteen new locatlons have been recorded in this vieinity.

MoUNT SELWEN,

Annual assessments on existing locations and seventeen fresh locations have been recorded
In this vieinity.
S1porra CREER.

Annual assessments and fifty-five new__loeations have been recorded in this vicinity.
FippLER CREEK.

Annual assessment-work and seventeen new locations have been recorded in this vielnity.
The Fiddler group, from which some very satisfactory assays have been obtained, i1s now under
bond, and the erection of a concentrator on this property iz contemplated.

Interests have been acquired by Toronto capitalists in the Braniford group of claims, who,
it is understood, have laid out an extensive programme for development-work in the spring.

KITSALAS.

The annual assessment-work has been recorded on ﬂ'fty-seven elaims in this vieinity and
twenty-one new locations have been recorded.

Corper CITY.

The annual assessment-work has been recorded on thirty elaims in the vieinity and thirty-
four new locations have been recorded.

PLACER-MINING.

Owing to the scarcity of money, placer-mining has been very quiet throughout this Divislon,
and I regret there is nothing new te report regarding same,

OFFICE STATISTIOS—OMINECA MINING DIVISION,

Free miners’ certificates (ordinary) ....oivinriiiinrrrerenniasaiianns 693
Free miners’ certificates (specifll) .....coivriiiiiinirniiiinrterinsas 4
Free miners’ certificates (COMPANY) ....vveirneveriitiinnrsosrasransians 3
Mineral claims recorded ......oc. it ittt it e 466
Certificates of Work issued ....... it iiivisiirarenans e eaaa 702
Certificates of improvement issued and recorded ...............iienians 7
Bills of sale and other documents of title ......... ..ol 160
Powers of AtlOIMEF ...t iiiieriiairaatannees b ere et 15
Documents filled . o.ve i inr v it i e 57
Placer claims recorded and rerecorded ....... ...t 14
Applications for placer-mining leases received .............coiviiiiianns 2
Placer-mining leases granted .......... i iiiiiianiieiiiaiaeiiaea 5

Orown grants obtained .......civurimiieitnineiiaiiiiiarsenanaiianss 7
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Revenue.
Free miners’ ecertiflcates ... ... i i i v & 3,731 50
Mining recelpts ... it e it ey 6,725 85
) R e $10,457 35

PHACE RIVER MINING DIVISION.
REPoET 3Y STEPHEN H. HosgINs, GoLp CoMMIssioNER. (OFFICE AT HAZELTON.)

I have the honour, as Gold Commissioner, to submit the annual report for the Peace River
Mining Division for the year ending December 31st, 1915,

During the past summer a number of prospectors were working on the bars of the Peace
river, but, on account of the scarcity of water, very little of material value was accomplished.

Six parcels of ground were staked on the Peace river below Carbon river as placer-mining
leases, and the notlees, as required by section 105 of the Act, were duly posted in the office of
the Mining Recorder at Fort 8t. John, but no further action has been taken by the loeators in
this behalf,

I regret the statistics of the Mining Recordgr’s office are not available,
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NORTH-EAST KOOTENAY DISTRICT.

GOLDEN MINING DIVISION, '

Nores BY J. D. GALLOWAY, ASSISTANT MINERALOGIST.

The Monarch mine is situated about 1,000 feet directly above the main line

Monarch. of the Canadian Pacific Railway, at a point three miles east of the station at

Field. This is in the heart of the Rockies, and the mine itself is on the precipi-
tous face of Mount Stephen, one of the high peaks surrounding Field. The property was staked in
1876 and was one of the earliest lode mines In the Province to be worked. It has changed hands
many times, but is now controlled by a Vancouver company, the Great Western Mines Company,
Limited. The Mount Stephen Mining Syndicate had it for a time, and about 1911 put up a
concentrator and worked it for a year or two. These operations were unsuccessful from a
financial standpeint and the mine was closed down for a couple of years. The great increase
in the priece of zine in 1915 induced a group of Vancouver men to take over the property and
recommence work about April of that year. It is not known just what sort of interest the
Great Western Mines Company has on the property, but it is believed some of the shareholders
in the old company have an Interest in the new one. The property is now being worked steadily.
Newton W. Emmens, M.E., was insirumental in arranging the deal and was manager at the
mine for several months, but later severed his connection with the company. .

The mill and camp buildings are at the level of the railway-track, while the mine-workings
are 1,000 feet above and connected to the mill by an aerial tramway of the Leschen 2-bucket
type, over 1,000 feef in length.

The mine had been opened up in & somewhat inefficient manner by the former company,
with the result that the handling of the ore entails greater costs than should be the ease. The
ore is takem down a raise, out a tunnel, dumped down another raise, and trammed out to
the receiving terminal of the aserial tram, thus making several handlings, some of which could
have been dispensed with, Of course, the mine is very inconveniently situated on the face of
an almost perpendicular mountain, and the opening-up of the ore-body presented difficulties,
80 that it is much easier to criticize the work afterwards than to have done it better at first.

The ore-body is a replacement deposit of sulphides in a limestone-band, which is from 15
to 80 feet thick. This band extends along the face of the mountain, with a slight dip into it,
and thus the ore-body has the appearance of a blanket deposit. The actunal origin of this ore-
body is obscure, as there are ne igneous rocks in the near vicinity to account for any possible
heated, magmatic waters to carry the sulphides in solution. In his report on the Field Map-area,
Memoir 55, Geologieal Survey of Canada, Dr. J. A. Allan includes a description of this mine
and others, but gives very little opinion as to the genesis of the ore-hodies. He dces say, how-
ever, “ It has been suggested that the presence of these widely separated, mineralized areas may
indicate a breader extension of igneous rock not yet exposed” The inference o be drawn is
that hypothetical, igneous rocks, underlying the limestone measures, have supplied the mineral-
ized solutions or gases. There s, however, no development in the Monarch deposit of the usual
lime-silicate minerals, such as garnetite, epidote, wollastonite, ete., which are commonly found
in a lime-band which has been mineralized by solutions carrying sulphides or sulphates from a
near-by igneous rock. "

The band of limestone in which the ore-deposit 1s found is sheared in several directions,
and it iz evident that the shearing of the rock in this way was an important factor in the
formation of the ore-body, as it would have allowed the passage, cireulation, and permeation of
the mineral-laden solutions to effect the replacement of the llmestone. In many places the
replacement has been incomplete, and fragments of limestone are cemented together by calcite
or sulphides, so as to give it the appearance of & breccia. The sulphide minerals are galena,
sphalerite, and pyrite, of which the first two are important as ‘being ore-minerais. The pure
galena carries about 3 to 4 oz. of silver to the ton, but there is practically none in the sphalerite;
the pyrite carries no appreclable values in gold or silver.
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Some very pure, crystallized “ resin-blende” is found in this mine; this is zinc-blende
practically free from isomorphous iron and having the true, resin-yellow colour of pure
sphalerite. The blackish colour of ordinary sphalerite 1s due to the presence of iron, and it
is this latter kind that is of common occurrence in British Columbls, being commonly known
as “ black-jack 7 by the miners.

To the east of the Monerch there is an important north-and-south fault, known as the
Stephen-Cathedral fault (so called because it is best exposed between the mountains of the
same name), which is said by Allan to have a displacement of more than 3,000 feet, with the
down-throw to the west. It seems very possible that the mineralizing golutions which formed
the Monareh ore-body had their origin in an igneous body situated at some distance under this
fault-plane, and by it gained access to the overlying rock. .

The mill on thig property is an ordinary lead-zine concentrator, of about 70 tons daily
capaclty, and needs no extended description here. It is equipped with the usual bins, jaw-
crusher, coarse and fine rolls and trommels, for ecrushing and sizing, The c¢oncentrating
machinery consists of Jigs, classifiers (for regrading), and Deister and Wilfley tables. A
Huntingdon mill is used for regrinding the Jig middlings or tailings if found advisable. Some
experiments were carried cut by Emmens in treating the final table tailings by means of an
oll-flotation process, but it is not believed that anything has been done beyond the experimental
stage., The exiraction of the present mill is abont 75 to 85 per cent., and there 3eems Do reason
why this should not be materially increased by the addition of a4 small oil-flotation plant to treat
the table tailings. The zinc concentrate assays from 45 to 50 per cent. zine and the lead concen-
trate from 55 to 65 per cent. lead. Some experiments were also carried out by Emmens in
roasting the zinc concentrate before shipping. The analysis of this material before roasting is
about as follows: Zine, 48 per cent.; lead, 3 per cent.; sulphur, 28.5 per cent.; iron, 4.1 per
cent,; and the balance ingoluble. By a slight roast 13.8 per cent. of the sulphur was driven off
and the zine content raised to 35 per cent., with a corresponding loss in gross weight. As the
freight rate to 8t Louls, where the zine concentrate is sold, 18 $10 a ton, and also as the higher
the grade of the zine concentrate shipped the better propertionate price is paid for it, there
would seem to be an advantage in thus giving the ore a preliminary roast. As far as is known,
nothing further has been done along this line.

The mill-feed varles between wide limits, but a lot of it contains from 15 to 25 per cent.
zine. When a pocket of galena is struck the lead contents may be quite high. As the mill was
at first run, all jig tailings went to waste and no speclal attempt was made to save the zinc
contents, with the result that the tailings-dump econtains from 15,000 fo 20,000 tons of material
carrying from 15 to 20 per cent. zinc, When the price of zine advanced so greatly last year,
Mr. Emmens conceived the idea of retreating this tailings-dump in the mill to secure the zinc
contents. With this idea in view the present company secured the property, but it is not believed
that any of the tailings-dump has been handled as yet; sufficient ore having been found in the
mine—largely zine, but containing some lead—to keep the mill going so far. 'The tailings-dump
is about 200 feet or more below the mill, in the bed of the Kicking Horse river, and would have
to be elevated back up to the mill for retreatment; this, however, should not present any serious
difficulties, But as long as the mine can produce sufficient ore to keep the mill running, it will
hardly be worth while hauling up the old dump.

The power plant consists of a water-power plant and an auxiliary steam plant for use
when the water fails, as if does in winter when the glacial-fed stream supplying the water
becomes frozen up. The water iz taken in a pipe 1,700 feet long and delivered under a head
of 280 feet to a 4-foot Pelton wheel, eapable of developing 140 horse-power. The steam plant
consists of & 100-horse-power engine and boiler of similar capaecity. A 5-drill alr-compressor is
situated in the mill building and the compressed air taken up to the mine in a Gineh pipe.
An auxiliary gasolene-hoist (12 horse-power)} is siiuated near the top tram station, to haul up
material from the railway on a gravity-track. :

The main working in the mine is a tunnel about 400 feet long, going in nearly on the piteh
of the ore-body, and on either side the ore has been stoped out for some distance, so that now
the workings are like a long, wide, very flat gallery, Pillars are left here and there to hold up
the roof. The width or thickness of ore is up to 10 feet In some places. The galena and

sphalerite are generally intimately mixed, but sometimes oceur in solid bunches of each mineral
8
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separately. The irregularity of distribution of the ore makes systematic development impossible
and perhaps inadvisable. The scheme adopted is to stope cut the ore in sight and to follow
up every indication of mineralization along any sean.

The mine employs from twenty to thirty men and, at the present price of zine, should have
no difficulty in operating at a profit.

WINDERMERE MINING DIVISION.
REPORT OoF W. A. LANG, MINING RECORDER. '

I have the honour to submit the annual report on mining operations in the Windermere
Mining Ddivision for the year ending December 31st, 1915,

The usual amount of assessment-work has been done, all mining elalms in the district
having been kept In good standing ; some prospecting has been done in new ground.

War conditions must be blamed for lack of capital for large promotions and. for greater
development, and for the very large excdus of miners and prospectors who have joined the
colours or are in training. :

The completion of the Kootenay Central branch of the Canadian Pacific Railway places
the district in a much more favourable position as to transportation. Under former conditions
there were only the river-boats running north for a few months of the year, whereas the new
line gives an outlet both north and south, as well as making a very material reduction in freight
charges. Greater development in the mining industry may therefore reasonably be looked for.

The Lead Queen Group.—This is a group of five claims on Frances creek, on which some
considerable work was done. The group was bonded by Vancouver parties and work started in
Aungust; twelve miles of wagon-road was built at a cost of about $10,000, and a similar amount
was spent in mine-development. Five cars of silver-lead ore was shipped to the Trail smelter,
and the smelter returns were highly satisfactory. Work had to be discontinued on account of
heavy snow, but will be resumed as early as weather conditions will permit. The season’s work
on this group would seem to indicate that it gives splendid promise of becoming a good dividend-
payer.

The Nip and Tuck.—The old Tecumseh, under the new name of the Nip and Tuck, on
McDonald creek, made a trial shipment of 10 tons, taken out under very unfavourable conditions,
in bad weather and over bad trails, and shipped by L.C.L. rates, but in spite of these adverse
circumstances the net returns gave over $60 to the ton.

The Silver King.—A 1-ton shipment of silver-lead ore carefully selected was sent out and
gave a net return of $122. This property is a silver-lead-zinc one. In August a 7-ton shipment
was made, the smelter returns from which showed 17 per cent. zine, and the penalty of $4.50
a ton on account of the zine reduced the net returns to $55.

The B.C. and Tilbury.—There is considerable ore on the dump, and during the year four
miles of trail from the wagon-road was constructed, which will enable the owners to carry on
the work to the shipping stage next year.

The Isaac,—A wagon-road connecting this property with the road to the Lead Queen group
was Hbuilt and eabins constructed, and all materials placed on the ground for the construction
of an aerial tramway. Energetic work will be continued on this property next season, as it
gives good promige.

OFFICE STATISTICR—WINDEEMERE MINING DIVISION.
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WINDERMERTE MINING DIVISION.
Rerort BY J. D. GALLOWAY, ASSISTANT MINERALOGIST,
INTRODUCTORY.

The Windermere district iz a section of British Columbia which, although it was partially
settled many years ago, i but little known to the rest of the Province, In the summer-time it
is indeed a beautiful country, and when its charms become more widely known it should become
one of the most popular districts in the Province for the tourist. ’

The heautiful Winderniere valley was largely acquired a few years ago by several large
land companies, which have farmed out the land In acreage and put in extensive irrigation
systems, Apple-growing was to be the main business, but it would seem now as if the couniry
were better adapted to mixed tarming, Mining, too, was commenced in the district many years
ago, but latterly the industry has been dormant. During the past year the Kootenay Central
Railway has been completed from Golden, on the main line of the Canadian Pacific Railway,
to Colvalli, on the Crowsnest branch, and this railway, running as it does through the great
north and south valley occupled by the Columbla and Kootgnay rivers, should materially assist
in the development of the country. )

During the field season of 1915 the writer spent one month—July 27th to Aungust 26th—in
the district, with the object of examining 2 number of the more important properties worked
in former years, and to ascertain, if possible, the reasons for the practical abandonment of
mining in the district. While in the district only one property was belng operated, but a few
were examined on which work had recently been done, and others on which a resumption of
development was anticipated shortly.

To briefly sum up the salient facts in regard to mining in this district, it may be said:—

(1.) The claims are mainly situated at considerable distances from rail or river trans-
portation and are generally at high elevations—up to 10,000 feet.

(2.) Owing to their inaccessibility, many claims are Only workable for a short season and
operating expenses are also unduly high.

(3.) The deposits generally occur in bedded fissure-veins, and are, as a rule, small and
pockety. The ore-minerals are galena, sphalerite, and grey-copper, with oxidation products,
and the values are confined to silver and lead.

(4.) The ores are not exceptionally high grade, but are about the usual average of such
character of ores throughout the Province. The presence of grey-copper sometimes, however,
cauges very high values in silver.

(5.) The character of the ore-bodies is such that many of the claims should prove very
attractive to leasers. Small pockety bodies of high-grade ore can often he worked in a small
way and made to pay handsomely when larger operations by a company are unsuccessful.

(6.) The opening-up of the Kootenay Central Railway will to some extent assist mining in
the district, but not a8 much as has heen anticipated.

(7.) In conclusion, it may be said that what the district is in greatest need of is an influx
of prospectors and small mining operators, and the writer believes that the district warrants
the further attention of such men.

HISTORY.

Fort Steele, Windermere, and Golden Mining Divisions are grouped together as forming
East Kootenay District, and all the old Annual Reports of this Depariment deal with the
district ag a whole. Mining first commenced with placering in the early sixties on Wild Horse
and Perry creeks in what is now Fort Steele Division. In 1885 a “ placer rush ” took place on
Toby creek, and about this time placering also commenced on Findlay creek; both of these creeks
are in Windermere Division. All the creeks flowing into the Columbia and Kootenay rivers
have been placer-mined to some extent, but Wild Horse and Perry creeks aré the only ones
from which large outputs have been made,

Prospecting for lode minerals commenced throughout the district in the years from 1885
to 1859, the first locations on Toby creek having been made in the latter year. Many clalms
were staked all through the East Kootenay District, but were mainly confined to the Purcell
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range, the Rockies never having as yet shown much indication of mineral, In the Windermere
Division claims were staked on Toby, Horse Thief, Law, Boulder, McDonald, Frances, Dutch, and
Findlay creeks. From 1898 to 1907 a number of properties were worked and ore was shipped,
but since the latter year mining has dwindled away to practically nothing.

LoOCATION.

The Windermere Mining Divislon is situated in the south-eastern part of the Province, and
is bounded on the south by the Fort Steele Mining Division, on the west by Ainsworth Division,
on the north by the Golden Division, and on the east by the Alberta-Britlsh Columbia boundary-
line. The area of the Division is about 5,500 square miles. The western boundary-line between
this Divigion and Ainsworth follows the watershed of the Purcell range, while the north and
gouth boundaries are arbitrary lines, crossing mounitain ranges in a general east-and-west
direction.

All travel into the district is via the main north and south valley, along which runs the
wagon-road from Fort Steele to Golden. The EKootenay Central Rallway, which was opened
last summer, also follows this valley. ¥rom Windermere (town) an auto-road has been pro-‘
Jected and partly built to Banff, Alberta; this road goes through an east-and-west pass in the
Rockies and then swings north to Banff. From the main road there are branch roads and trails
going up many of the creeks which eome in from the Rockles and Purcells,

Near the geographlcal centre of the Division there are four towns, all close together, which
may be said to form the business centre of the distriet. Windermere is the oldest of these, and
it is beautifully situated on the eastern side of Lake Windermere, four miles from its northern
end; it has now dwindled in population to a very few. The next town to be started was
Wilmer, distant six miles northerly from Windermere and about two miles from the north end
of Windermere lake. This town is now the seat of the Government offices for the district and
has a population of perhaps 250. It is situated on a flat bench overlooking the Columbia river,
but nearly a mile back,

At the northern end of Lake Windermere, at what was formerly known as the “ Salmon
Beds,” the town of Athalmer has been laid out. This town has the railway running through
it and & station from which the business of the surrounding district is transacted. Swampy
ground is perhaps the most unfortunate feature of this place, but otherwise it is 2 neat, well-
laid-out -little town, with a population of a few hundred. On the bench above the railway-
gtatlon (western side) and distant nearly a mile from the centre of Athalmer ig the town of
Invermere. This place has a very pretty situation overlooking Windermere lake and possesses
a goced tourist hotel. A short distance from the hotel a nine-hole golf-course has been laid out,
which skirts round the lake-shore in a most artistic fashion. Tennis-courts and croquet-greens
are also kept up. Bathing, canoeing, motor-boating, fishing, duck-shooting, and larger game
hunting can all be had here at their proper seasons, while, by going up Toby creek, as fine
mountain scenery may be found and as good mountain-climbing indulged in as anywhere in
the Province. Hot springs are found fifteen miles to the south at Fairmont and ten miles
to the north at Sinclair, to which are attribunted, by the Indlans and others, great medicinal
value.

The writer regrets his inability to adequately describe the many and varied enticing features
of this district for the tourist, but it is sufficient to say that the combination of valley, lake, and
mountain scenery cannot be surpassed in British Columbia. Added to this almost ideal summer
weather and some very fine motor-roads, and there seems nothing lacking to make this an ideal
section for tourists.

A Dominlon Government Experimental Farm is situated at Invermere, and a visit to this
place shows the possibilitles of the Windermere valley from an agricultural standpoint. The
large land companies, which now control the bulk of the land In this valley, have brought out
many settlers in the last few years from Great Britain, In most cases these people have had
to pay so much for the land and at the same time they have not been a class who were naturally
farmers, with the result that farming has not prospered as it should have. Many of them were
retired army officers, who, at the outbreak of the war, immediately returned te the Old Land,
with the result that now the country is becoming temporarily deserted, Some of the large land
companies are now in bad shape financially through having paid high prices for the land,
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expensive irrigation schemes, and extravagant office staffs during boom times, It is possible
that these companies will, before long, arrange to let the land go at reas:onable prices to intend-
ing settlers, when a rapid revival of production will take place,

GENERAL GEOGRAPHIC AND (EOLOGICAL FEATURES,

The Windermere Mining Division coneists essentially of a portion or cross-section of two
mountain ranges and a broad valley between. The mountain ranges are the Rockies on the east
and the Purcells on the west, and the broad valley is part of the Rocky Mountain Trench, which
1s here occupied by the Columbia and Kootenay rivers., This valley runs through the centre of
the Divigion, and in it is situated Columbia and Windermere lakes, which are the sources of the
Columbia river, which then flows northerly into Golden Division. The Kootenay river rises to
the east of the Columbia in a north-and-south valley in the main range of the Rockies, and flows
south-weaterly through a transverse valley into the Windermere valley, and thenee southerly
into Fort Steele Division. '

The main drainage is thus north and south, while the secondary drainage from the mountain
ranges I3 east and west. The prineclpal streams rising in the Purcells and flowing inte the
Columbia are the Salmon river, Frances, Horse Thief, Toby, Dutch, and Findlay creeks, From
the Rockies the creeks flowing Into the Columbia are short, small, and unimportant, the main
drainage being by means of the Kootenay river, which absorbs numerous small creeks coming
in from the east and west. The Kootenay, in crossing into-the Windermere valley, comes within
half a mile of the upper end of Columbia lake, the ultimate source of the Columbis river. At
one time 4 canal was cut between the two, thus allowing the waters of the Kootenay to flow
into the Columbia, but after a short time this canal was closed up agaln, as the influx of the
Kootenay water flooded the lower stretches of the Columbia. A small village known as Canal
Flats has been bullt at this place.

The character of the Rocky and Purcell meuntaln ranges ig too well known to require any
extended desecription here. In both of them the relief is very great, consisting of deeply carved
valleys with towering peaks reaching far above timber-line. In the Purcells the highest moun-
taing are Mount Farnham (13,342 feet), Mount Hammond (10,772 feet), and Boulder mountain
(10,558 feet). Many others are nearly as high, and in the Rockles stlll higher elevations are
reached. Glaciation hag been intense and iz evidenced by the universal U-shape of the valleys,
the numerous hanging valleys, and the glacial cirques at the heads of nearly all the crecks.

Viewed from the Windermere valley, the Rockies rise abruptly or wall-like, with foot-hills
very Inconspicuons or almost entirely lacking. These mountains consfst mainly of limestone,
and viewed from a distance the rock-sculpture and glacial carving is on a grand scale, 'The
Purcells present a distinet contrast to the Rockies in the rather gradual rise from valley' land
to steep mountains. The valley first of all gives way to benches and terraces, and then low,
rounded hills appear, and very gradually and almost imperceptibly, at a distance of twenty to
thirty miles from the Columbia river, the heart of the Purcell range is reached where the
scenery is alpine in character.

‘When the International Boundary-line survey of the 49th parallel was made, from 1901 to
1906, Dr. R. A. Daly was attached as geologist to the International Boundary Commission, The
area covered by this geological investigation was a belt 400 miles long and from five to ten
miles wide, forming a complete cross-section of British Columbia at its southern boundary-line.
This work by Dr. Daly has been issued by the Geological Survey of Canada as Memoir No. 38,
entitled “ North American Cordillera, Forty-ninth Parallel,” and is an exhaustive and voluminous
monograph in three volumes. In it a thorough Investigation and tabulation of the nomenclature
of the different mountain ranges In southern British Columbia has been gone into and the dif-
ferent mountain systems and individual units have been classified and named, following, as a
rule, the older names and ellminating, where possible, duplication of names for different parts
of the same ranges. The names “ Selkirk mountaing,” “ Selkirk system,” and “ Selkirk range”
have, in the past, been more or less indiscriminately used and sometimes taken to include the
Purcells. Furthermore, the name * Pureell ” is sometimes used to deslgnate a small section of
the main Purcell range lying to the east of the Yahk river. It is not necessary {o outline all
Daly’s arguments for applying the name “ Purcell” to the large mountain system, as anybody
interested can consult his memoir, but the following quotation shows just what is intended by
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the name “ Purcell range”: “In summary, then, the great range unit here called the Purcell
range is bounded by the Rocky Mountain Trench, the Purcell Trench, and the portion of the
Kootenay valley stretching from Jennings, Montana, to Bonners Ferry, Idaho.”

The Rocky Mountain Trench, as before indicated, containg the north-flowing Columbia river
and the south-flowing Kootenay river. The Purcell Trench is occupied by the north-flowing
Kootenay river where it returns into British Columbia, Kootenay lake, and Duncan river.

The Cranbrook Map-area* lHes entirely within the Purcell range, and & further discussion
and desgceription of the topography and physiography of the range will be found therein. The
mineral-bearing area of the Windermere Division embraces a sectlon of the eastern watershed
of the Purcell range, considerably north of the Cranbrook Map-area and near the nerthern limit
of the range, Speaking generally, the character of the Purcell range at this polnt is about the
same a8 it is farther south, except that the heart of the range is more rugged, higher elevations
are found, glaciers are much more frequent, and the effect of vecent glaciations are much more
pronounced,

The rocks in the Purcell range consist dominant]y of sedimentaries of Pre-Cambrian
{Beltian) and Palmozoic ages, together with some intrusive rocks of those and probably
later periods. These sedimentaries consist largely of quartzites, together with argillites and
metargillites. The folding and faulting in this range have been intense, the mountains mainly
consisting of large fault-blocks.

The sedimentaries are all squeezed and folded to such an extent as to be now generally
metamorphic rocks. Quartzites and argillites are the most abundant, but there are also some
limestones, slates, and shales. The general strike of these measures is north-westerly along the
axis of the range, but strikes and dips at all possible angles are seen.

The igneous rocks in this part of the Purcell range, consisting mainly of basic, hornblendic
dykes, ranging from diorites to gabbros. Narrow gabbroid silis were noted In some places,
which are probably similar to the Purcell sflls in the Cranbrook Map-area, as described by
8. J. Schofleld, but quite incomparable in size. Small grapitic intrusions are said to oceur
in places, but none were noted by the writer. Near the junction of McDonald with Horse Thief
creek there is a small bluff composed of granitic rock, but 1t is very evident that this is not
in-place. It is probably a glacial erratic on an enormous scale, but has evidently not travelled
very far. Practically speaking, the whole area conslsts entirely of the metamorphic rocks.

The ore-bodiez are, as a rule, bedded flssure-veins, and are generally quite small. These
veins strike and dip at all angles, conforming to the local strikes and dips of the bedded rocks
in which they occur., The gangue is quartz, altered wall-rock, calcite, siderite, and barytes, and

-the ore-minerals are galena, lead carbonate, lead sulphate, zminc-blende, pyrite, chalcopyrite,

coppér earbonates, and tetrahedrite. Values are mainly in silver and lead, with oceasionally
copper contents. .

The origin of these ore-bodies is somewhat obscure. It is generally assumed now that veins
carrying such minerals are formed by ascending hot waters and gases which hold the minerals
in solution ; these minerals are precipitated out and deposited as the waters and gases approach
the surface. These hot waters and gases are generally postulated as coming from a body of
igneous rock in the vicinity, but in the Windermere district no batholithic mass of sufficient
gize is vigible to account for the widespread mineralization. The same difficulty exists in the
Fort Steele Division in accounting for the origin of the St. Eugene, Sullivan, and other ore-

bodies. In his discussion on the genesis of these deposits, Schofield comes to the following

conclusion, which may be regarded as a hypothesis based on a long study of field conditions:
“ 1t is therefore concluded that the Purcell series of Bast Kootenay, in part, rests upon an
intrusive basement of granite, which was the source of the ore solution, resulting in the
formation of the Sullivan and St. EHugene ore-masses.”

This granite is further supposed to be contemporaneous with the West Kootenay granite
batholith. Ore-bodies are found in the I'urcell range all the way from Fort Steele Division at
the southern end, through the Windermere Division and on into Golden Divigion at the northern
end of the range. This mineralized belt is therefore nearly 150 miles long, and, while there
are wide divergencies in the characters of some of the ore-bodies, there s a similarity in a great
many of them. "The great majority of them can be classed as silver-lead-zinc deposits, with

* Memoir by 8. J. Schofield, Geological Survey of Canada.
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copper minerals of much less importance. The ore-bodies in the Fort Steele Divigion are the
only ones of this large area whose origin has been carefully studied, but, from the facts disclosed
there, it seems possible that the silver-lead mineralization of the Windermere Division has a
similar origin and was derived frow an underlying, granitic magma.* It should also be pointed
out that on the western side of the Purcell range sloping dewn to Kootenay lake, and along the
eastern shores of that lake, large areas of West Kcotenay granite are exposed, and it is therefore
quite possible that this granite does underlie, and iz intrusive into, the heart of the Purcell
range. From this conclusion the period of ore formation in the Windermere Division would be
contemporanecus with that of the Fort Steele Division., The intrusion of the West Kootenay
serles of granitie batholiths is ascribed to the Jurassic age, and therefore the ore-bodies were
formed in that period.

The veins in the Windermere Division, while similar in a general way to the ore-bodies of
the Fort Steele Division, differ to quite an extent in the minerals found. In the latter deposits
garnet, diopside, and lime silicate minerals are found in the gangue, and pyrrhotite, sphalerite,
and magnetite are associated with the galena in large amounts to form the ore-minerals; in
places also galena is almost absent and only sphalerite and pyrrhotite are found. These minerals
(exeepting galena) are all formed under conditions of high temperature and pressure, and in
the Windermere ore-bodies, with the exception of sphalerite, they are almost entirely absent.
Quartz, siderite, and galena are, however, abundant, and these are minerals deposited under
low temperature and pressure conditions. These deposits, therefore, were probably for the
most part formed by comparatively cold solutions, which may have travelled long distances
from the parent magma before delivering their burden of mineral to form these veins. From
this it follows that it is not necessary to postulate a near-by body of igneous rock, but it is
sufficient to have one underlying at great depth or at a considerable distance in any direction.

In several places in the Windermere Division there are large veins of white, glassy quarts,
almost devoid of any metallic minerals. These do not carry any appreciable gold content and
are quite valueless. In a few instances these quartz veins appear to have been slightly sheared
after formationrand to have had a later slight mineralization, along the seams, with galena and
pyrite. These veins alse are of but little economic importance. In the commereially important
veins quartz iz less abundant and the sulphide and carbonate minerals are plentiful.

CriMATE, TIMBER, AGRICULTURE, ETC.

Very Httle need be said here in regard to the climate, as it is very similar to that found
throughout the interior valleys of southern Dritish Columbia. The spring, summer, and autumn
are all delightful, and great extremes of heat in the summer months are rare. The precipitation
is not great, and hence irrigation for the land is necessary to secure the best results in farming.
Snow lies on the ground for two or three months in winter, but excessive cold weather is
infrequent. Up in the mountains the snowfall is as a rule quite heavy, thus providing material
for the numerous snowslides in spring.

Timber is plentiful and consists of all the usual varieties, pine, fir, spruce, hemlock,
tamaraek, bireh, poplar, ete. Logging cperations are carried on in the main valleys and up
many of the side-ereeks. For mining purposes timber is plentiful in most places, although there
are some claims above timber-line and others where most of the timber has been cleaned off
by snowslides.

DESCRIPTION OF CLAIMS.

The writer examined elaims situated on the following creeks: (1) Toby creek; (2) Spring
creek; (3) Jumbo ereek; {4) North fork of Toby creek; (5) Boulder creek; (6) Law creek;
(7) Horse Thief ereek; (8) McDonald creek; (%) Frances creek; (103 Findlay creek.

Invermere was found to be a suitable place to use as a headquarters and to fit out a
camping outfit. Horses and pack outfit were obtained here and a guide was found who knew
the country thoroughly. The writer wishes to here acknowledge his indebtedness fo Frank
Stockdale, a hardware merchant of Invermere, for valuable assistance and information in his
work., Mr. Stockdale did a lot of mining in the distriet in former years and is thoroughly familiar
with the country, and he, at some personal sacrifice, congented to guide the writer over some
of the more important claims. '

* The coppoer-deposits of the Purcell silis are not included in this dizeussion, as they are quite different,
being of Pre-Cambrian age.
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Leaving Invermere, the first trip was made up Toby creek to near its head, and up its
branches, Spring and Jumbo creeks and the North fork., A return was made to Invermere and
a fresh supply of provisions obfained, and then claims on Horse Thief, Boulder, Law, and
Frances creeks were examined. Returning to Invermere, the pack outfit was broken up, and,
hearing that some placering was going on at Findlay creek, the writer rode there to see the
workings. The Windermere district was then left and the writer proceeded by the Kootenay
Central Railway to Cranbrook. '

Tory CREEE.

The wagon-road up Toby creek leaves the main road midway between the towns of Invermere
and Wilmer, and goes np the creek for twenty-five miles, or nearly up te the divide. Branch
roads run up Jumbo creek for a few miles, up Spring creek to its head (at which 1s situated the
Pgredise mine), and up the North fork. From the main roads trails go up the various side-
creeks to elaims situated high up; many of these trails have not been used for years and are
nearly obliterated by slides and overgrown with brush.

Toby creek is a typical mountain torrent, almost large enough to be called a river, which
cuts transversely through the Purcells from the summit of the range to the Columbla river,
It occupies quite a broad valley in most places and is flanked on elther side by towering, glacial-
capped mountains, many of which rise to 10,000 feet and more. The scenery in this part of
the country is not surpassed by any sectlon of the Province.

Spring ereek iz a small tributary of Toby ereek, taking its source from

Paradlge. near the foot of Mount Nelson, and, flowing nearly due east, joins Toby creek

gt Pinehurst, about nineteen miles from Athalmer. A number of properties
have been staked in the basin at the head of the creek, the most important of which is the

.Paradise mine. A fairly good wagon-rcad extends up to #hls mire, from the main road going

up Toby creek; numerous switchbacks were necessary in this road, and even then the grade
iz quite severe. The Peradise mine was very completely deseribed by the Provincial Mineralogist
in the 1903 Report of this Department, and but little can now be added to that description. It
will be well, though, to summarize the salient features regarding the mine.

The Paradise is situated near the head of Spring Creek basin at an elevation of from 8,400
to 8,800 feet, well above timber-line. The mine camp, consisting of bunk-houses, cook-house,
office, storehouse, ete., is situated on level ground in the basin, and the mine-workings lie on the
sloping hillslde to the north. Camp buildings were also erected at Pinehurst, as this was a half-
way point between the mine and Wilmer when ore was hauled out in former years. Offices
were also maintained at Wilmer., The company ownlng the property is contrelled by the estate
of the late'Mr. Hammond, of Toronto; R. R. Bruce, Wilmer, is the local agent, and 8. 8. Fowler,
Riondel, is consulting engineer. Ore was shipped from the property from 1901 to 1906 in the
following amounts :—

Year. Tans, Silver. Lead.

) Oz. - Lb.
1801 .......... e e e e e e 755 30.194 774,946
00 e e e e 133 7,694 - 178,476
1008 . e e RN 723 46,025 943,636
1004 . e e s 28F 13,205 351,326
L 54 . 2,430 54,000
1006 . o e e e . 46 3,146 66,588‘

Totals...... ... i e e e 1,996 102,784 2,368,972

This shows an average metallic content of 51.4 oz. silver to the ton and 59.3 per cent. lead.

In 1903 the company had plans formulated to put in an aerial tramway from the mine to
Pinehurst, and there to erect a small smelter to treat the ore, shipping the product as lead
matte. These ambitious plans were never consummated, and since 1908 the property has
remained idle. Developments on the lowest level are said to have been somewhat dlgappointing,
and this made it impracticable to spend the money involved in ereciing a smelting plant.
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The formation in which the ore-body occurs consists mainiy of shales, slates, argillites, and
oceasional bands of Iimestone, all greatly twisted and contorted, and in places slightly faulted.
The so-called * vein ” is more probably a replacement of a limestone-band which is folded into
an anticlinal structure. This vein, which is from 2 to 6 feet wide, is filled with lime, slate,
giderite, calcite, quartz, iron oxide, pyrite, galena, and lead carbonates. The oxidation of the
ore-body has been very complete and has proceeded beyond the lowest levels yet opened. This
oxidation has been effected by surface waters following downwards on the vein, The preciplta-
tion here in winter, in the form of snow, is very great and would provide abundance of water
to cause this oxidation. The iron and lead minerals were probably first formed in the sulphide
form as pyrite*and galena, but only comparatively small nodules and bunches of these sulphides
‘are now found. : ‘ '

The ore-body and wall-rock for some distance on either side 1s characterized by belng soft
and crumbly, due to its oxidized condition and the freely ecirculating gurface waters. The
typical rich ore is what is called a “wsand carbonate,” which is llke fine gritty sand and varying
from grey te brown in colour. This softness of the material to be mined makes it necessary
to timber up all drifts and stopes very thoroughly; everywhere all workings are lagged up
tightly, The result is that in going through the old workings, some of which in spite of all
precantions have caved in, very little can be determined as to the amount of ore still rematning
in the mine, To the writer it seems probable that-there iz still a considerable quantity of ore
available above the lowest drift, but this ean only he taken as a guess. In many places the
ore consists of a very completely oxidized mass of iron oxide, slderite, and lead carbonates, with
small cores of galena, the whole being intermixed with clay-llke material. It seems very
probable that the ore is not confined to one single replaced limestome-band, but that there are
several parallel bands in which the ore oceurs in lenticular form, The general strike of the
ore-body is north-west and south-east, with a dip of from 45 degrees to nearly flat. The hillside
on which the workings are situated rises up from the basin at an angle of about 30 degrees,
and on the surface consists of loose slaty rock with a few solid outerops of slate.

The property is developed by three tunnels and a blind Intermediate level, all connected
by winzes and raises; these workings, with the various crosscuts, drifts, and stopes, total
several thousand feet of work. No. 1 tunnel, which is not far from the top of the ridge forming
the divide between Spring and Boulder creeks, i3 really an incline following down on the ore-
body to No. 2 tunnel. It is very irregular and branches off at numercus places in different
directions. ¥From it many stopes and intermediate levels have been driven. A small tunnel
starting on the surface just beside the No. 1 incline is now ecaved in. No, 2 tunnel, 125 feet
vertically below No, 1, strikes the ore-body at a polnt 500 feet in from the portal. At a point
885 feet in from the portal a winze was sunk following down on the ore at about a 45-degree
pitch for 180 feet, at which point the ore faded out. From this winze the blind intermediate
level was run, and from it stopes were put up to the No. 2 level above.

Two hundred and fifty feet below. No. 2 tunnel ig the No. 3, which ig 1,800 feet long. It turns
and twists a lot and has numerouns erosscuts radiating out from it. It would seem that this
tunnel encountered the downward continuation of the ore-bearing band in the upper levels, but
that in thigs working the vein-filling consists mainly of iren oxide, siderite, and caleite, and with
only small amounts of lead carbonate. It is possible, however, that the pitch of the ore-shoot
is such that this level is not in far enough to get properly into it, and In any case thls may be
a barren zone and another ore-shoot may exist farther down., The writer had no means of
determining the character or quantity of the ore taken from this lower tunnel, as much good
ore may have been extracted therefrom and shipped. But a grab sample of the dump from
this tunmel was taken which only returned 4 oz. sllver to the ton and 3.4 per cent, lead. As thig
is a good deal lower grade than is claimed for the dumps of the upper tunnels, it would seem
as if the average value of the ore-body in the Iower tunnel was much lower than in the higher
levels. .

It is claimed, when the mine was being operated, that as far as pessible the ore was mined
selectively, so a8 to only extract ore running about 50 per cent. lead; lower-grade ore than
this could not be shipped at a profit, Tt iz on this assumption that the claim !s made that there
still remains several thousand tons of low-grade ore in the stopes. Some low-grade ore was
necessarily mined, and the most of this is now on the dumps. This second-class ore is, how-
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ever, considerably mixed up with waste rock, so that it is doubiful if the material from the
dumps could be shipped to a smeiter at a profit without first concentrating it.

With the present high price of lead and the railway now running, conditions are more
favourable for the operation of the property than in former years, The mine should not be
lying idle, but the owners seem unwilling or unable to resume operations themselves, and it
is understood that a very high figure is demanded of any prospective purchaser.

This claim ig situated on the north-west side of Toby ereek, at about the

Mineral King. end of the wagon-road and some twenty-eight miles from Athalmer. The

workings on the claims are about 1,80 feet above the creek, the hill rising

at an angle of gahout 30 degrees. No information was obtained as to who were the owners or
if there were several claims in the group.

FThe formation consists of quartzites and slate, which stand nearly vertical, but are badly
twisted and contorted; the general strike is about north-west. The occurrence of ore here is
quite peculiar and no satisfactory explanation for it could be obtained. Al that can be told
is that there is a large “blow-out” of quartz and barytes, carrying galena and zinc-blende,
which is apparently elliptical in form, with ity greatest diameter in a north-and-south direction
and extending for 200 feet., The maximum width is about 80 feet. The streaks of harytes and
quartz which occur in this “ zone” have no definite strike, but the whole thing is a somewhat
jumbled-up mass of quartzite, lime, schist, barytes, and quartz. Galena oceurs speckled through
the barytes, but in places there are streaks of solid galena up to 2 feet in width; these, however,
are very irregular and are not continuous longitudinally. Some arsenical iron and zine-blende
oecur, but are not of impertance. A continuation in a longitudinal direction of the mxueralued
zone may exist, but no work has been done to find it.

Development-work consists of sundry open-cuts and an adit-tunnel 3140 feet long. This
tunnel erosscuts beds of the various materials mentioned above and shows some ore. The
development so far done has not proved very much ore, but further work would seem to be
worth while. The following assays were taken :—

Description. Gold. Silver. TLead.
Oz, Oz, Per Cent.
Across R feet of barytes carrying a little galena. ..................... Trace 2.8 7.5
Solid galena 6 inches Wide ... ......oooiioi cor e e iaiiaeiees 0.02 41.0 68.2
Average of dump containing 10 tons of ore taken from end of tunnel. | 0.02 6.2 11.8
Bample of arsenical iron. ....... oo i s Trace 5.4 .

This group of claims is owned by Pete Nicholson, Joe Lake, and another
Biack Diamond pariner (name unknown}. It is situated on the face of the mountain, lying
Group. in the bend where Jumbo creek joins Toby creek. The trail to the mine leaves
the wagon-road before getting opposite it, so as to provide a reasonable grade,
whieh it does by following along the mountain and steadily upward. The mine-workings are
situated on the shoulder of the mountain, at an‘elevation of 7,600 feet, and in such a position
as to give a view up Toby creek and alse up the Jumbo fork.
The main workings are a series of tunnels on a small, true fissure-vein, which strikes
N. 30° W. (mag.) and stands vertical. It cuts across the bedding-planes of quartzite and
schist, which lie very fat and strike nearly east and west. An igneous dyke parallels the vein
for some distance, with the same strike and dip and distant from 4 to 10 feet from the vein.
This dyke consists mainly of hornblende largely altered to chlorite, and was probably diabase
or diorite originally. The close relationship of this dyke with the vein suggests that it may
have played some part in the formation of the vein. The dyke in places has a well-defined
schistose structure and is from 10 to 15 feet wide, and is plainly intrusive into and across the
quartzite country-rock. The vein is always to the west of the dyke, but in one place the
hanging-wall of the vein ig formed by the dyke. ‘
No. 1 tunnel is at an elevation of 7,680 feet and is 125 feet long; in this working the vein
varies from an inch to a foot in width, The vein-matter is usually quartz, but is sometimes
gehistose-rock matter, and the valuable mineral is galena, usually of the fine-grained or “ steel ”
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variety. Some pyrite occurs, often entirely oxidized to limonite, and also traces of zinc-blende.
The values are in =zilver and lead. A sample taken across 8 inches at the face of the tunnel
assayed: Gold, 0.04 oz.; silver, 27.8 oz.; lead, 61.4 per cent. No. 2 tunnel iy 65 feet below
No. 1 and is 200 feet long; 175 feet from the portal a winze has been put down 10 feet. From
a point 90 feet in the tunnel stoping has been done along 756 feet of the vein for some distance
upward. A sample taken aeross 1 foot of the vein at the hottom of the winze assayed: Gold,
.03 oz.; silver, 16.6 oz.; lead, 57 per cent.; while a selected sample of the galena carried
28.8 oz, of silver to the ton and 74.4 per cent. lead. .

No. 3 tunnel is 200 feet below No. 2 and 1s 180 feet in length, and has a 16-foot crosscut
to the east, near the face. No, 4 tunmnel is 85 feet long and 65 feet below No. 3. The face
shows 10 inches of vein-matter, but very little ore. These tunnels comprise the upper workings
on the property, and from them, in past years, several car-loads of ore have been shipped. Not
much ore is left in sight in these workings, but further development iz needed. The hill where
these tunnels are situated has a slope of about 45 degrees, and, as the vein runs up and down
the mountain, development, therefore, is easy and cheap.

At some distance down the hill from the upper workings a good deal of development-work
has been done, There is a'big showing of white and rusty quartz, which, however, carries but
little valuable mineral. On the west side of a small ridge a tunvel has been driven in 30 feet,
which crosscuts a zone earrylng several streaks of quartz up to 8 feet in width. ‘The zeneral
strike of these quartz-hands iz about the same as the vein fartber up the mountain. On the
east side of the small ridge a tunnel has been driven in 30 feet, with an upraise 20 feet high,
and also several open-cuts dug, all of which are in quartz. The face of the tunnel is all quartz,
rusty-coloured and crumbly; an average sample of this material assayed: Gold, trace; sllver,
1.2 oz. Galena and sphalerite occur in small amount in thisz guartz, but only along seams
and very irregularly. It would seem as if the quartz had been formed first, and that later a
subgequent mineralization had taken place, depositing a little galena along slickensided seams
in the guartz. About 10 tons of the best ore taken out of this wworking has been piled to one
side at the portal of the tunnel. An average sample of this ore assayed: Gold, trace; silver,
6.6 0z.3 lead, 9.9 per cent.; zine, 6 per cent.

Two hundred feet below these workings a tunnel has been ron in for 250 feet. For most
of the distance this tunnel is driven through quartzite, but the direction of the tunnel having
been altered for the last 50 feet, a quartz vein has been crosscut, which is probably the same
as those just above. No mineral could be seen in this quartz, so0 no sample was taken.

Thig claim is situated on the south slde of Jumbo creek, about four miles
Jumbo. mp that ereek from its junction with Toby creek. The claim ig situated on a
steep, grassy, timbered hillside rislng up from the creek, the showings being
about 150 feet ahove the ereek-level. The formation here is mainly quartzite, with a little
sehist. A large quartz vein striking N. 65° W. (mag.) and standing vertically has bheen slightly
developed by two tunnels, the lower one of which iz completely caved in. In places this veln is
apparently 15 to 20 feet wide. The upper tunnel is 35 feet long and shows white, barren-looking
quartz at the face. The only evidence of any valuable mineral was a few pieces of galena lying
around the dump. A sample of this galena was assayed and found to contain 69.6 oz. silver
to the ton and 73.2 per cent, lead. It is evident that quartz in this section of the country has
no value in itself, as it never carries appreciable quantities of gold; so this property cannot be
considered to have much value, as the amount of galena in evidence is very slight.
This claim is situated on the south-east side of Toby creek, at the head
Charlemont.: of an nnnamed creek flowing into the former one, and nearly opposite the
Black Diemond. The property was worked some years ago and a trail from
the wagon-road runs up io if, which is now nearly impassable owing to the fallen irees, ete
The workings are just to one side of a small glacier at an elevation of 7,600 feet. A good cabin
has been built at an elevation of 7,250 feet and in a good location to be clear of snowslides, the
workings heing on a shoulder north and east of the cabin,

The vein on this property is a small, quartz-filled fissure, striking N. 48° W. and dipping
to the north, conforming in sirike and dip with the schistose, quartzite formation in which it
occurs. The width of the vein is from 3 inches up to 15 inches, and the ore-minerals are galena,
grey-copper, and zinc-blende, and some iron oxide and azurite. An open-cut and short tunnel
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show the vein in one place to be fairly well mineralized. A sample of carefully selected, high-
grade ore assayed: Gold, 0.08 oz.; silver, 126 oz.; copper, 4.8 per cent.; lead, 47 per cent. There
i8, however, not much of this character of ore in evidence.

Twenty-five feet lower, another tunnel has been driven on the vein for 125 feet and a winze
put down a few feet at a point half-way in the tunnel. In this working the vein does not look
promising, as It consists mainly of barren, white quartz and is quite small. At the face the vein
ig 4 Inches wide, and a sample of it returned a trace of gold and 1 oz. of silver to the ton.

On the trail to the Charlemont another cabin was seen at an elevation

Monree's Claim. of 6,800 feét. A search was made and gome workings were found, and it is

belleved the cabin and claim belong to a man named Monroe, but it iz several

years since anything was done on the property. The claim is situated on the same draw as the
Charlemont, but lower down and on the opposite or easterly side.

A shaft was seen which was in bad condition and could not be descended, but, judging from
the dump, the working was not in ore. Below thls is a tunnel which bears to the south, and in
80 feet turns to the east for another 20 feet. The only thing to be seen in it is bands of quartzite
and schist and an cceasional streak of barren-looking quartz. Lower do'wn the hill, at an
elevation of 6,650 feet, another tunnel was discovered which is about 150 feet long in a north-
easterly direction, and has a long crosscut to the south-east extending 150 feet, besides some
shorter crosscuts. A few seams of white quartz can be seen in this tunnel, but no ore. It is
believed this work was done to crosscut the formation in the hope of picking up an extension
of the Nettie M, veln, but apparently without success.

This claim is located dewn the hill below the last-described property and

Nettle M. glightly to the east; it 1s Crown-granted and is owned by Charles Washburn.

A considerable amount of work has been done on the property, consisting of
open-cuts and adit-tunnels on the veins, from which several shipments of high-grade ore were
made. The workings are at an ‘elevatlon of from 5,525 to 5,800 feet.

The vein is a north-and-south fissure, following the bedding-planes of the quartzite and
dipping slightly to the east. It runs up and down the hill, thereby enabling it to be worked by
drift-tunnels. All the workings were in a bad state, many of them being caved in. There are
six or seven tunnels, all driven on the veln, and stopes between gsome of them. The vein is
generally filled with quartz, but, where it is valuable, it contains galena and grey-copper. Prac-
tically no ore could be seen in any of the old workings, the tunnels and stopes having stopped
when the vein became barren. The vein is small, averaging perhaps 1 foot, but in one place on
the surface it has swelled out to 5 or 6 feet of barren, white quartz.

At an elevation of 5,750 feet there are two tunnels about 50 feet apart, both of which are
badly caved, but it is evident that & good deal of the ore shipped came out of them. The face
of the lower one shows a few inches of quartz at the face. A few pleces of good ore have been
left lying around the mouth of this tunnel, and a sample of this was taken to get an idea of the
grade of the ore; 1t assayed: Gold, 0.2 oz.; silver, 69.6 oz.; lead, 71.8 per cent. This gives an
idea of the galena ore, while it is said that the grey-copper carried very much higher values in
gilver.

At 5,850 feet elevation there is a short tunnel 80 feet long, and at 5,600 feet another one
which goes in 800 feet, and has a 70-foot crosscut to the west irom a point half-way in, This
adit iz driven on the vein and shows a small quartz vein all the way, but no ore. No samples
of the quartz were taken, but the unmineralized quartz In this section never carries appreciable
values. . : _

At 5,525 feet there is a comfortable eabin erected, and neat by is a short tunnel in 30 feef,
which again shows some gquartz. It would seem that on this property the vein Lad contained
one shoot of good ore, but that all later development had failed to find another. Further work
could hardly be advised, as it would be in the nature of a very * long shot.”

There are many other elaims on the main Toby creek on witich some prospecting has been
done, but those already described are the moere important ones and no others were examined by
the writer,

From here the outfit proceeded down Toby creek to where *the North fork comes In, and
then up to the head of that creek, Camp was made in the Hot Punch cabins and a number of
claims in the vicinity were examined.
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NorTH ForE o ToBY CEEEE.

The North fork of Toby creek rizses in a glacial basin and flows easterly for about seven
miles to where it joins Toby creek, twenty-two miles ahove Athalmer. The hranch stream
enters the main one through a canyon, but above that it widens out congiderably. The principal
claims are near the head of the ereek and on Delphine creek, a tributary coming in near the
head. A wagon-road runs up the creek and was completed two years ago to the Hot Punch
group, situated right at the head of the creek, N

This group of five Crown-granted claims is owned by Ed. Stoddart, Mrs.

Hot Punch Stoddart, Evelyn Stoddart, H. F. Collet, Perry, Robeson, Ben Abel, and the

Group. Starbird Estate, and was staked many years ago. In 1914 the property was

secured by a San Francisco company under lease and bond, and in August

work was commenced under the superintendence of Dr, Schurz. He put up some excellent camp

buildings, built two or three miles of wagon-road, and did some development-work on the

property. DBy the spring of 1915 the company was In debt to the extent of several thousand

dollars for supplies and wages. Work was discontinved, and about this time Dr. Schurz, who
is a German, was taken to the internment camp for enemy aliens at Vernon.

The money was not judiciously spent by Dr. Schurz, and the company directors in San
Francisco say that he was not authorized to do what he did; hence, they will not pay the bills.
It iz understood that the owners of the property have cancelled the company’s option and may
go ahead themselves with further work next year.

The workings on the group develop a small well-defined fissure-vein, one end of which is
exposed at the foot of a small cliff and not far from the terminal moraine of an overhanging
glacier. The vein is traced along through & pateh of heavy timber and several openings have
been made on it. It is somewhat irregular in strike, but the general direction is about N, 25°
W. (mag.) and dips to the west at from 25 to 50 degrees. The formation in which it occurs is
best described ag a quartzose schist, as there is very little true quartzite in evidence. The vein
varies in width frem a few inches up to 2 feet and consists of guartz, calcite, siderite, galena,
sphalerite, pyrite, arsenopyrite, and some grey-copper.

The most westerly opening on the vein is a shaft T8 feet deep, at an elevation of 6,940 feet.
At the time of examination this was filled to within 20 feet of the top with water. The vein
where seen I8 from 1 to 8 feet wide and is qulte well mineralized. A sample of the best-looking ore
assayed: Gold, 0.05 oz,; silver, 39,2 oz.; lead, 66.6 per cent. Some of the ore shipped from the
property in previous years came from this shaft, and there is some still on the dump. A short
distance to the north there is another shaft, evidently shallow, which is entirely caved in. One
thousand feet north-easterly from the ghaft a tunnel has heen driven 96 feet on the vein. The
width of the vein in this working is from 6 inches to 2 feet, and it is fairly well mineralized.
A sample across 11 inches at the face, which gives a fair ides of the whole ore-shoot, returned
48 oz, milver and $1.20 in gold to the ton and 45.8 per cent, lead. Fifteen feet below, another
tunnel has been runm in 90 feet. At the face the vein has practically disappeared, but it ia
probable that the tunnel has followed a stringer to the right of the main vein. Both these
tunnelg have had some stoping done from them. A grab sample of a 50-ton ore-dump from
the upper tunnel assayed: Gold, 0.1 oz.; silver, 49.8 oz.; lead, 38 per cent.; zine, 7.9 per cent.

Continuing down the hill from the last working, the vein has been stripped in places, and
at an elevation of 8,870 feet there is a tunnel driven in for 78 feet. From 1 to 8 inches is the
width of the vein in this tunnel, and consists mainly of guariz and siderite, with bat little
galena.

Some distance below thls another tunnel wag run in for 150 feet or more by Dr. Schurz in
the winter of 1914-15. Thiz tunnel is practically waste work, as it is driven nearly parallel to
the vein and at a considerable distance to one side of it,

In conclusion, it may be said that the property has a well-defined flssure-vein, well mineral-
ized In places, which fully warrants further development. Wood and water are plentiful, right
at hand, and the property is nicely situated for economical working.

This property is situated at the head of a small creek coming into the

Kootenay Queen, south side of Toby creek two miles below the Hot Punch cabin. It is at an
elevation of 7,250 feet, and it is a rather steep climb, up an old trail from the

wagon-road, to reach the property. A tunnel has been run in 140 feet on a small vein occurring
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in quartzite and lime and striking N. 30° W, (mag.) with the formation. The greatest width
of the vein iz 1 foot, and for most of the length of the tunnel there is nothing but a good wall,
The vein-filling is quartz, but there is very little mineralization to be seen, only a few small
pieces of galena being visible. A sample of the galena was taken to see what silver values it
carried, and was found te contain 31.8 oz. silver to the ton and 84.6 per cent. lead. This claim
cannot he considered to have much progpective value.

On the same mountain but nearer the Hof Punch, that is, higher up Toby

Cody & creek, there are some claims the names of which could not be learned. They
McAndrew's are owned by Cody & McAndrew and work has been done on them recently.
Claims. A good trail has been constructed part way up, but not finished. The work

consists of some tunnels and shallow cuts; the tunnels are apparently not
driven on the vein and are of slight value. The open-cuts show a vein carrying in places 8
Inches of zolid galena and up to 30 inches of guartz and galena mixed. A sample of the zolid

T o AF il s . vy ] e e ~
galena returned 30 oz, of silver to the ton and 65.8 per cent. lead.

DELPHINE CREEEK.

Delphine creek joins the North fork of Toby creek about a mile below the Hot Punch cabins,
and on its easterly side a number of claims have been located. The more important of these are
the Delphine, Tilbury and B.C., and the Bewlagh, although practically no work has been done on
the latter. A trail leaves the wagon-road below Delphine creek and climbs steadily up to the
Delphine, and then on to the Tilbury end B.C.; beyond that, a rather rugged goat-track leads
to the Beulgh. From the higher points of this trail a beautiful panorama of alpine scenery can
be viewed. At the head of Delphine creek a magnificent glacier eascades over an 800-foot fall
to form the source of the creek, while beyond the glacier a massive peak looms up., Looking
towards the head of the North fork, four or five glaciers and ice-fields can be seen, which are
at the divide of the great Purcell range, and the waters from which finally find thelr way into
the Columbia.

) This group, situated on Delphine mountain about one mile and a half

Delphine Group. from the wagon-road on the North fork of Toby creek, is owned by R. R.

Bruce and Mrs. Kimpton. It is now several years since any work was done

on the property, and the cabing and workings generally are In bad repair. Several car-loads of
high-grade ore was shipped in former years.

The vein iz & small one of the usual type, striking nearly with the formation and being
mineralized in irregular ore-shoots. There was a very nlce ore-shoot where the vein was
discovered and worked, and development has gone to the point of extracting the available ore
and stopping work always where the vein became barren. Further work to prespect the vein
in the hope of finding new shoots of ore must be considered as a speculation, but since the
vein 18 known to have been mineralized in one section it is at least reasonable to suppose other
pay-shoots could be found.

The main working i a shaft on the vein 30 feet deep, with a drift 1468 feet to the east,
where an incline raise goes up to the surface 60 feet above, and a drift 70 feet to the west,
and a shallow winze which was full of water at the time of examination. It is believed that
other drifts have been run from this winze at a lower level. From the bottom of the shaft
and drifts therefrom most of the ground to the surface has been removed by stoping. On the
surface the veln has been stripped in places, and where ore showed it was removed by under-
hand stoping. The vein strikes N. 60° W. (mag.) and dips at €5 to 80 degrees to the north-east.
"The formation in which it occurs 18 almost entirely limestone, with a little siliceons limestone
and quartzite. The vein i8 very dlstinct between the walls and has an average width of hetween
10 and 18 inches. The vein-filling 18 quartz and the cre-minerals are galena, sphalerite, and
grey-copper. Seven hundred feet south-east of the shaft some more surface underhand stoping
has been done; these workings are mmore or less caved in and in bad repair. Farther to the
south-east there is 3 tunnel 30 feet long showing a quartz vein 12 inches wide, which is probably
the same vein, but carried no values.

It is upderstood that the ore that was shipped averaged about $100 a ton in silver and
lead. The writer took no samples because there Is really no ore left to be sampled, and it
would only be misleading to sample the lean places in the vein where work has been stopped
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in each drift and stope. The property was well equipped avith cabing, ore-sorting sheds,
blacksmith-shop, ete., but these are now in bad repair and have partly fallen in owing to the
weight of snow in winter. The elevation at the cabing iz about 6,900 feet.
Continuing along the trail on Delphine mountain beyond the Delphine
Tilbury and  claim to a height of 8830 feet, the Tilbury and B.C. group of claims is reached.
B.C. Group. The nutaber of claims in the group could not be learned, but there are at least
two, which are Crown-granted; the owners are H. K. Forster and Mrs. R,
Kimpton. Five or six cars of ore have been shipped during previous years, having been taken
out by pack-train at considerable expense. The workings are situated on the steep, rocky
mountain-side well above timber-line, and in such a position as to msake it highly undesirable
to try to work in winter, although it is said this was done. The vein runs alpng the mountain
as a contour-line, thereby necessitating either shafts or crosscut tunnels to develop it. It strikes
N. 70° W. (mag.) with the formation and dips slightly to the north-east. )

The width of the vein iz usnally from 6 to 18 inches, and consists of quartz, often oxidized
and rotten, galena, and grey-copper. The main working is a shaft 50 feet deep and drifting
from the bottom in both directioms. Yor a length of 250 feet and to the bhottom of the shaft
the vein has been practically all stoped out. Below this there is a short tunnel which probably
taps the shaft, but it was caved and full of muck. About 1,000 feet to the north there <is a
short tunnel 30 feet long which shows a little ore.

The last work on the property was done by a lessee, and fhere is now on the dump about
a car of ore taken out and sacked, but never shipped. It is said that an injunction was taken
out at the time by the owners preventing the lessee from shipping this ore.

The following samples were taken by the writer :(—

Description, Gold, Silver. Lead, Copper.
Oz. 0Oz, Per Cent. | Per Cent.
Aeross 4 inches solid ore at face of stope...... ...... ... ...l 0.05 9§.2 64.8 2.8
Across 18 inches mixed ore ina stope .......... ... e el 0.05 8.2 11.8 1.7
Grab sample of sacked ore on the damp. ..... ..... e e 0.03 61.4 49.4 1.7

It is doubtful if this grade of ore can be made to pay at this place, as the expense of
packing it about four miles down a steep trail to the wagon-road, added to other charges, would
leave very little profit. .

This clalm is sltnated some distance above the Tibyry and B.C., at an

Beulah. elevation of about 9,500 feet. There may have been a trail up to it at one

time, but this is now practically obliterated, and to get up to it Is a somewhat

difficult elimb. There are two claims in the group—the Beulah and Homestake, owned by Al

Palmer, G. A. Stark, Larabee, and Charles Fitzsimmons. Practically no work has been done

on the property, although it has been staked for a number of years. It nearly constitutes an
assessment to climb up to the property.

The vein has a strike of N. 50° W. and dips at 75 degrees to the north-east. It is from
1 to 8 feet wide, consisting of quartz, liberally mineralized with galena and grey-copper. Near
the top of a steep hogsback running down from the peak of the mouniain there is an open-cut
on the vein with a 50-foot face and the commencement of a tunnel. A sample of selected ore
containing a lot of grey-copper which was taken assayed: Gold, 0.1 oz.; silver, 471.2 oz.; lead,
18.8 per cent.; copper, 15.8 per cent. In conversation with one of the owners later on, the writer
was told that there was another open-cut farther up the ridge in which the vein shows up well.
This property is badly handicapped by its inaccessibility,

BourLpEr CREEE.

Boulder ereek is a tributary of Horse Thief creek lylng to the north-west of Toby creek
and having its headwaters near those of the Notth fork. From the wagon-road up Horse Thier
creck a trail extends up Boulder creek, but this is not now in very good repair owing to fallen
timber and slides. The most prominent feature on Boulder creek iz Boulder mountain, which
13 on the north-west side between that creek and Law creek, and rises to a helght of 10,556 feet.
Ag usnal, the country on both sides of the creek is very rugged, and on both sides the frequent
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places devold of timber show the favourite routes of snowslides. A number of claims have been
staked along this creek, but none are of great importance. From the Pgradise mine at the head
of Spring creek it is only a short ¢limb to the divide between that creek and Boulder, and the

travellmg from there down to Boulder creek s fairly gocd.
This claim is situated over the divide from the Pgradise mine on the
Black Prince. Boulder Creek slope at an elevation of 6,800 feet, On it there 1s a small
quariz vein, in a slate formation, striking morth-west (mag.) and dipping to
the south-west at 60 degrees, There are three tunnels on the property, one 25 feet long driven
on the vein, with a 15-foot winze; another ig 90 feet long to the right of the vein and showing
no ore; and one only in a few feet with nothing In it as yet. The quartz is slightly mineralized
in places with copper pyrites, but no sample was taken as the whole showlng is of but slight
importance. '
This claim is on the morth side of Boulder creek and at an elevation of
Delos. 8,200 feet, only a short distance up a steep bank from the creek itself, There
are sald to be four claims in the group, presumably all Crown-granted, as they
were staked many years ago. The present owner is unknown, but in the 1898 Report of this

Department Tom Jones, of Golden, was given as the owner.
The formation here is a schistose slate, with the line of schistosity dipping nearly vertically.
The strike is very Irregular, but is roughly N. 60° W, (mag.). Striking with the formation is
an irregular quartz vein often split up into stringers, but in places attaining a width of 5 feet.
} The quartz is well mineralized with chalcopyrite, and in some places there are solid hunches
: of this material. The workings c¢onsist of a few open-cuts and a tunnel which 1s completely
i caved in. A sample across 3 feet taken from one of the cuts assayed: Gold, 0.02 oz.; silver,
0.8 oz.; copper, 9.6 per cent.; while a gelected sample of the chalcopyrite gave 0.8 oz. silver to the
ton and 27.6 per cent., copper. The vein 1z very bunchy and pinches quickly, but somewhere it

might carry a nice lens of ore.

This group of chaims is situated on the south sige of Boulder mountain
8itting Bull looking down Into Boulder ereek. Theze are also old claims on which no work
Group. has been done for years. Frank Stockdale, Invermere, is one of the owners
and comtrols the group. The writer only saw some of the lower showings
at an elevation of 8,050 feet, as he was assured that the upper tunnels wonld be full of ice.
The lower workings consist of a shaft, tunnel, and some open-cuts. The cuts show a vein
striking with the bedding-planes and carrying a& pay-streak of stibnite and galena. This pay-
streak is irregular and is generally not more than a few inches wide, but occasionally runs to
g foot. 'The shaft is 80 feet deep, but could not go down to examine it. The surface shows a
nice-looking vein, from 2 to § feet wide, weil mineralized with streaks of galena and stibnite.
A selected sample of the sulphides assayed: Gold, 0.05 oz.; sliver, 43.6 oz.; lead, 38.8 per cent.
The tunnel is a crosscut 80 feet long and at the face shows a veln of quartz 3 feet in width
. carrying iron, but no ore. It is by no means certain that thig iz the same vein as Is developed
; by the shaft, but iy probably the same as one showing in an open-cut where it carries a little ore.
' It is understood that a small shipment of ore was packed out from the property some years ago.

Law CgEEE.

Law creek is a iributary of Horse Thief, which rises in a glacier north-west of Boulder
mountain and flowing north-easterly for eight miles Joins Bouider creek, and thence fows {fo
the main stream, a further distance of three miles, From the Boulder Creek trail a branch
trail goes off up Law creek right to its head. This trail is not in very good repair, but it is
just possible to get horses over it. Most of the claims staked on this creek have never had
much work done on them, and in some cases Crown-granted claims have been allowed to revert
to the Crown owing to non-payment of taxes.

This claim is now owined by Lionel J. Peake and Coruwall, and last

Pretty Girl. summer they staked some claims adjoining which had been staked before
and allowed to lapse. ‘The property, which was fully described by the

Provincial Mineralogist in the 1308 Report of thigz Department, is situated right on the ridge
between Boulder and Law creeks, at an elevation of 8,800 feet, and directly north-east of the
peak of Boulder mountain. The shaft on the ridge was full, not of water, but of ice. The
tunmel, which starts from a short distance down the Boulder Creek side about 50 feet below

'ﬁi it e L
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the shaft, was nearly altogether caved in. The writer managed to get in 60 feet, but could not
get heyond that. The tunnel has evidently followed a vein, which varies from a seam up to
1¢ inches in width, consisting of quartz somewhat stalned with malachlite (copper carbonate).
The ore in the shaft, some of which was shipped and some specimens of which are stili to be
seen on the dump, carried grey-copper with, it is said, bigh values in silver. The writer picked
up a few pieces of the best-looking ore from the shaft dump which on assay returned 88 o0z, of
silver to the ton and 20.8 per cent. copper. This assay does not agree very well with statements
regarding the ore, hut does agree with one given by Mr. Robertson in his 1898 Report, where
he says: ‘YA fairly representative sample of this ore gave me, on assay, 26.65 per cent. copper,
555 ox. silver to the ton” The lower tunnel mentioned in the previous Report is now entlrely
obliterated by slides. ‘
The property may have merit, bui it seems unlikely that the eriginal owners would have
abandoned it if much encouragement had been found in the lower workings.
On the other side of Law creek and nearly directly opposite the peak of
Iron King Greup., Boulder mountain is the Iren King group, owned by Fraok Stockdale. There
is a considerable exposure of siderite on this property, oceurring as 4 wide
band running up and down the mouniain. A tunuvel has been driven In 30 feet, followlug a
gchistose {aley seam & few inches wide lying between walls of lime and sidervite. The writer
did not see anyv ore, but it is claimed that in places the siderite, which weathers to a rusty
brown, containg nodules of galens.
Another property which the writer should have examined Is the Mebel R., owned by
R. R. Bruce and sifuated on the divide between Law and Horse Thief creeks, a short distance
cast of the Iron King. At the time it was thought that the fron King was the Mabel R., but
the mistake was found out later. This latter property is said to have a good showing and te
contain some very fine specimens of lead sulphate.
No other clalms of much imporiance were heard of In this section.

Mc¢DownALD CREEE.

McDonald creek takes it$ souree in a number of glaeiers near the foot of Mount Farnham.
It flows nearly northerly for seven miles to where it joing Heorse Thief creek. I iz a rapid
gtream flowing through a rugged piece of couniry, and goes through quite a canyon before
joining Horge Thief creek, showing very clearly the hanging valley system developed by the
glaciers along the main stregmn.,
The Ptarmigan Mines property, on which eonsiderable money was spent
Ptarmigan in former years, is situared at the head of the creek. A full description of
Mines, this property will be found in the Minlster of Mines’ Report for the year 1903.
Several thousand feot of tunnelling was done ¢n the property, driving on veins
which in places carried masses of iron pyrites. Associated with this pyrite o small quantities
wuas tetrahedrite which contained high silver walues. The total amount of this tetrahedrite
was, however, small, and the bulk of the iron carries but little value. Even the pyrite is by ne
means eontinunous, but occurs in bunches, and for long distances the velns contain ne metal-
liferous minerals. Assay plans of some of the workings seen by the writer show that the values
on the average are much too low to constitute pay-ore. The rich ore near the surface was soon
all exiracted and shipped. -Besides the underground workings, fhe company erected good mine
buildings, a steam-driven compressor plant, and an aerial tramway from the mine-workings to
the wagon-road. There is no doubt that the mine will never ha reopened sgain, and there ig
also no doubt that a great deal more money was spent on the property than ever its showing of
ore warranted.
Thils group of two clalms ls situetdd In the basin at the head of Iren Canp
Tecumseh creek. Tt is owned by Tom Brown and Haupt. This property was also worked
Group. to some extent several years ago and “some ore ghipped, hut now the workings
are solig with ice; the elevation is close to D000 feet, and ice forming in the
tonnels in winter never thaws out in summer. The lowest tunnel is 55 feet long, the next one
18 30 feet above the first and 110 feet long, and 20 feet above there is another one in 20 feet. The
owners had just started work on the property 'when it was visited by the writer, and were
engaged in sorting over an old dump and blasting the ice and frozen muck out of one of the
T

-
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tunnels in order to recommence mining. The vein could not be seen even on the surface, as it
has been underhand-stoped, and these stopes are now eaved in, so the writer eannot tell very
much. The formation is lime, siderite, slate, ete., with quartz stringers running through. The
vein is said to be from 1 to 2 feet wide and to have a fair-sized pay-stream of galena, lead
carbonmates, zinc-blende, and grey-copper in small amounts. One sample of the ore which was
taken from the dump assayed: Gold, 0.08 oz.; silver, 116.2 oz.; lead, 60.6 per cent.; copper,
1.8 per cent.; and another one: Gold, 0.07 oz ; silver, 148.4 oz ; lead, 86.8 per cent. These
values are sufficiently encouraging to warrant a further search for ore.
This claim ig situated on the south side of Iron Cap creek, a short glacial
Silver King. creek which is one of the branching feeders of MeDonald creek at its source.
The clatm is now owned by Larabee & Sons, of Wilmer, who restaked it a few
years ago. Practically all the development-work done on it was done by the Piarmigan Mines,
Limited, which at one time either owned or had an option on the claim,

The country-rock here consists of blue and grey lime, argillites, quartzites, and slates,
striking roughly north-west. A small fissure conforming to the strike of the formation has
been developed by a tunnel 250 feet long. Very little ore can be found in this fissure, as it
consists for the most part of altered country-rock. In one place in the tunnel there is a little
bunch of ore 6 feet long and 4 to 12 inches wide consisting of galena and zine-blende. Sixty-five
feet above this tunnel there is an open-cut showing from 2 to 6 inches of sulphides—mostly
sphalerite—lying between decomposed red rusty rock-matter. In one other place a tunnel has
been faced up on the vein and an inch streak of ore is showing.

A sample of selected galena assayed 45.4 oz. of sllver 10 the ton and 56.0 per cent. lead,
while another containing some zine-bDlende assayed: Sllver, 56.8 o0z.; lead, 324 per cent.;
zine, 20.7 per cent.

The actual amount of ore taken out in development-work has been slight, An 11-ton
shipment is reported to have been made during 1915, and this represented a clean-up of all
the available ore already extracted.

FRANCES CREEK,

Frances creek (formerly called No. 3 creek) lies a sbert distance to the north of Horse
Thief creek, and joins Forster creek (formerly No. 2 creek) some seven Iniles above the junetion
of the latter with the Columbla river, about eight miles below Windermere lake. For most of
its distance Frances creek flows nearly parallel to the Columbia river, but in the opposite
direction, from which it {s separated by a detached low mountain-mass called Steamboat moun-
tain. Along Frances creek there is a wide valley for some distance which contalns a considerable
acreage of good agricuitural land; the production is, however, not very great as yet.

A wagon-road, which leaves the main road up and down the Columbia river at Forater’s
ranch, Tuns up Frances creek for some distance and goes throlgh a low pass to the Salmon
river, and jolns the main road again near Spillimacheen. The ¢laims on the upper part of
Frances creek are reached by trail extending from the wagon-road up to the head of the creek.
The lessees of the Lead Queen have just finished a road some fourteen miles long, following
this trail to some extent, to the mine, which is only a few miles from the head of the creek.
Ore taken out from the mine would be bauled out to the railway at some point near Spillimacheen
or Galena.

This group of five claims is sitwated near the head of Frances creek.

Lead Queen A wagon-road extended to within about fourteen miles of the property at

Group. the time it was examined, but it is believed that a road has now been com-

pleted to a point a short distance below the mine-workings by the lessees.

The claims are not Crown-granted and®are owned by Tom Brown, of Wilmer, and C. Cartwright,

of Vancouver. In August, 1915, the property was acquired under lease and bond at a price

of $10,000 by Burgess & Barry, of Athalmer, who immediately commenced the building of the

wagon-road and are now mining ore on the property. It is expected some ore will have heen
hauled out this winter to some point on the Kootenay Central Railway.

The vein on the Lead Queen is a clean-cut, well-defined fissure following the bedding-planes
of a guartzite formation which at times changes to argillite. It varies from 2 to 4 feet in width
and ecarries in places a nice pay-shoot of solid galena and lead carbonates. The vein-matter is
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nartly oxidized and often rusty-coloured from the oxidation of pyrite to limonite, and on either
side of the vein there is generally a well-defined tale gouge. The strike of the lead is to the
north-west (mag.), with a south-westerly dip.

Workings on the property consist of two tunnels and a large open-cut 123 feet above the
upper tunnel. In the cut the vein is about 3 feet wide, of which 20 inches is galena, practicaily
golid. Surface weathering has partially leached the ore at this peint, A sample across 22 inches
in this cut assayed: Silver, 37.8 0z.; lead, 65.5 per cent.

The upper tunnel i a crosscut; for 08 feet it goes through slide-rock, then for 51 feet
through quartzite and argillite to where it strikes the vein, and then & further distance of 138
feet beyond the vein in the usual country-rock. The vein has then been drifted on for 20 feet
to the north-west and 140 feet to the south-gast. A sample across 8 inches half-way in this
drift returned 40.8 oz. silver o the ton and 67.8 per cent. lead. At the face of the short drift
there was 8 inche! of galena and 10 inches of decomposed rusty material, mainly lead earbonate;
a sample of thig latier returned 33.4 oz. silver to the ton and 36.4 per cent. lead.

At the end of the long drift the vein has turned until it is striking nearly due west (mag.)
and has pinched down, but it is probably only following a fold in the formation and may be
expected to swell out again. From the tunpel there has been taken from 50 to 756 tons of ore
which is piled on the dump; a grab sample of this assayed 29.4 oz. silver to the ton and 40.1
per cent. lead, and a representative sample of the ore as it would be sorted before shipping
returned 39.4 oz. silver and 61.3 per cent. lead.

The lower tunnel is 400 feet below the upper one and about half a mile away. It has been
run in 300 feet with some drifting, but no ore was encountered. It was run as a4 crosseut to
strike a supposed extension of the previously described vein. 'The tunnel-is of little value, as
it neifher proves nor disproves the conbinuity of the vein.

Situated over the summit from the ZLead Queen iz the Steele group,

Steele Group. consisting of the Siéeele No. I and Sieele No. 2 claims, and owned by J. H.

Scott, John Williamson, Frank Cottle, and Samuel Cobb. The' workings are

on the steep side of a rocky basin at the head of a small creek and are at an elevation of
7,630 feet. .

The vein is supposed to be a continnation of the Lecd Queen vein, but this is by no means
certain. The formation is the same, the character of the vein similar, and the line of strike
not far off that of the Lead Queen veln. A crosscut tunnel 60 feet long strikes the vein, but
no drifting has been done on it. The vein is about 2 feet wide, largely filled with decorposed
quartzose roek, but showing streaks of fine steel galena throughout, the largest one seen having
a width of 8 inches; a sample of this streak returned: Gold, 0.02 oz.; silver, 34.6 oz.; lead,
56.9 per cent.

Above the tunnel the vein is exposed for 200 or 300 feet on the surface. Several shallow
pits and cuts have been made, but these are mostly filled in again by loose slide-rock. These
surface showings look promising, a width of ore up to 18 inches and 2 feet occurring often.

MecLean creek is @ small tributary flowing into Frances creek a short

McLean Group. distance above the Leed Queen cabin, A steep mountain rises up in the

bend between these two creeks, and on it there is a steep hogsback near

the summit and facing out on to the creeks, on which is located the McLean group of claims
at an elevation of 7,000 feet; the present owners are unknown.

The vein is of the usual type of small fissure occurring in guartzite and greyish lime, and
striking north-west (mag.), with a south-westerly dip of 70 degrees. Several open-cuts have
been made along the vein, and others not on the strike of this vein, which show rusty decomposed
places in the quartzite, which probably represent the oxidation of original iron and lead sulphide.

A ttunnel 25 feet in length on the face of a very steep cliff shows the vein to be from 8 to
15 inches wide, largely consisting of iron oxide and sulphide and taley material, but containing
streaks and nodules of galena. A sample across 10 inches of rusty material, which was con-
gidered as eontaining lead carbonate, only returned 5.2 oz. silver and 2 per cent. lead. A sample
of clean galens, however, gave: Gold, 0.04 oz.; silver, 114.2 oz.; lead, 65.6 per cent.

More or less mineralization is evident in all the euts, and somewhere 2 fair-sized shoot of
galena ore might be found. The property is, however, somewhat inacecessible, and the old trail
to it is practically obliterated.
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This is a Crown-granted claim owned by H. E. Forster, M.L.A., of Wilmer,
Isaac. and is situated near the head of Isaac creek, a short stream entering Frances
creek a few miles below the Lead Queen cabin. The trail up the ereek to this
claim, and also to others, is nearly gone owing to slides and windfalls and the growth of young
brush. The old camp was at the edge of a very small rock-bound lake, and the claim workings
on a bluff rising up from the opposite shore of the lake. The vein apparently runs along a
narrow ledge in this sheer precipitous bluff, and iy only accessible from one end where a talus
slope makes a possible approach., There are four openings along the strike of the vein. The
first one gshows some giderite and nothing else; the next had a little ore lying fiat on the surface,
appatently broken over, but on going down 15 or 20 feet there is nothing but a seam along a
quartzite wall; the third open-cut shows nothing but schist and lmestone. The last opening
is a large shaft 15 feet deep with water in i, which prevented seeing the bottom. Here a nice
vein 18 inches to 2 feet in width, of solid galena and pyrite, is exposed. Fronl this shaft about
30 tons of good-looking ore has been taken out and precariously perched on the narrow ledge.
A sample of this dump which would represent roughly sorted ore assayed: 8ilver, 348 oz.;
lead, 70.1 per cent. The strike of the vein is west of north following the strike of the formation.
Quartzite, limestone, and some schist make up the country-rock, but in the slide below the bluff
there is a quantity of hornblendic chlorxitic rock evidently coming from a large dyke of this
material higher up.
BunyAN GroUP,

This group of five claims iy situated on Bunyan mountain just north of Goldie creek and
about gix miles from Invermere in a south-westerly direction. The claims are the Lucille,
Bunyan, Pilgrim, Christien, and Dreednaught, owned by Richard Moreland, Dave Jagkson,
Rufe Kimpton, W. W. Taynton, and J. H. Taynton. The elevation of the claims is around
4,100 feet.

The pre-deposit here consists of parallel lenses or stningers of barytes and lime occurring
between walls of slate. The chief valuahle mineral is chalcopyrite and a small amount of
malachite and azurite, which are oxidation products of the sulphide mineral. The lenses of
harytes are somewhat irregular, but have a general strike of norik-west and dip to the south-
west at 45 degrees.

The main working is a tunnel 60 feet long, with a drift 30 feet from it along one lens of
ore; near the end of this drift there is a winze 20 feet deep and a 10-foot crosscut going back
out the hill, Begides this, there are a few open-cuts above the tunnel, and at some distance
to the north along the hillside there are some more cats showing harytes with copper-stain.

The mineralization with copper is very irregular, and althceugh the barytes is often up to
13 or 20 feet in width, there is net uspally more than a foot or two of good-grade ore; specks
of copper sulphide can be found in most of the barytes. The following samples were taken :—

Description. Gold. Silver. Copper.
0z 0z Per Cent,.
Upper open-cut, across 25 feet ..., ... ..o i e e Trace 0.6 .73
Across 4 feet at face of short crosseut from tunnel ... ... .. ... .0 Lol Trace 2.6 0.43
Across 2 feet at face of main tunnel . ... ... L i ol AP Trace 0.6 20.5
Sorted ore from dumipr . ... . iiiiil ch e e Trace 8.6 5.9
Grab sample of main dump ........... b e e et Trace 1.4 1.9

The silver content cf the ore apparently bears ne relation to the copper content, and it would
therefore seem as if the silver did not oceur in assoeciation with the copper sulphide. No other
metallic mineral in appreciable quantities was noted by the writer, but it might be worth while
to find out what the sllver-bearing mineral 1s, as in rejecting all but copper-bearing material
gilver ore may be overlooked.

Further work might be advisable in stripping the vein on the surface in the chance of finding
a pay-shoot of good size and length. One car of ore was shipped from the property containing
gomewhere about 6 to 8 per cent. copper. At the present time it would bardly be possible to
handle at a profit any ore lower than this in grade. The property is nicely situated for easy
working and plenty of timber is available.
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FINpLAY CREEK.

Findlay creek rises in the main range of the Pureell mountains, and flowing easterly enters
the Kootenay viver just south of Canal Flats. A small amount of placer-mining has been carried
on along this creek at different times in past years. It was reported that some work bhad been
done on the creek during the summer of 1915, so the writer went to Canal Flats and then up
the creek to see what had been done. It was found that the total amount of gold taken ount was
limited to a couple of hundred dollars taken out by one or two old-timers with rockers, and that
a few others had spent a short time on the creek pauning gravel more as prospecting than
anything else. It is doubtful if there is much gravel on the creek that would pay to work in
o modern way, as it bas been tested wany times and always later abandoned.
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SOUTH-EAST KOOTENAY DISTRICT.

FORT STEELE MINING DIVISION.
RepPORT BY N. A, WALLINGER, GoLp COMMISSIONER.

1 have the honour to submit a report on the progress of mining in the Fort Steele Mining
Division for the year 1915

The following table shows approximately the number of mineral claims held during each
year since 1899 :—

! Held under

Year Crown Grant or| Certificate of l New
) Certificate of Work, | Locations.
‘ Improvement. '

1869 ....... P ‘ 37 718 ‘ 729
1900 ..o e - 71 704 [ 470
1 e 104 642 | 455
117 451 253

142 335 200

167 260 169

189 193 181

S 241 235 160
2 v 254 160 115
1908 ...... e e e e e e 264 150 104}
000 L e i iee e i e i 280 164 116
5 204 161 179
) s 307 167 96
1912 ..., ... e e e s e e 316 143 145
)2 I 2 319 139 104
L PN T 345 189 179
£ L g P e 350 203 114

Although the public interest in mining has been maintained. the abstract mining possibilities
of last year were not replaced by concrete development, and consequently, with the exception of
the Consolidated Mining and Smelting Company of Canada, there iz no other company doing
permanent work in the distriet. In 1915 a good many mining engineers made examinations and
reports, and in almest all cases the results seem to he satlsfactory, as arrangements have been
made for work to commence as soon asg the snow is off, but, in spite of this, the year did not
come up to expectation.

The Sullivan mine, the property of the Consolidated Mining and Smelting Company, shipped
44,084 tons last year, and the S§t. Ewngene, belonging to the same company, 288 tons, all of which
was shipped to Trail smelter.

The new adit tunnel for the more economical working of the Sullivan mine is now in over
1,600 feet, of which about 1,300 feet was in broken and loose country; when the tunnel is
completed the ore-extraction can be much accelerated.

The Perry Creek section did not show any great development, although it received a great
deal of inspection from outside mining engineers, with, ag far as can be ascertained, favourable
reports.

The St. Mary River section also received attention, and the large copper-deposits, which,
unfortunately, are far from transportation, came in for favourable comment, It is only large
companies who can work this seetion with advantage,
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OFFICE STATISTICS—FORT STEELE MINING DIVISION.

Mineral claims recorded (BT ) tuiiii it et irr it i 101
Placer claims recorded or rerecorded (“B ™ PHCOT) . vvvrrerirenrennnns 13
Certificates 0f WorK (“I0™) L .urrernne ettt innerrnvirnsataseencnarecnans 203
Certificates of improvements issned (“G7) ..v.rrrrrrrrrrreraneninanns 6
Conveyances and other documents of title (bills of sale) .......ovvvuvnns 42
Partnership agreements .. ...ttt in ittt « 2
Gold Commissioner’s permits .......c.vvtiiiiniiiinii i iaaanas wees 2
Documents fle@ ... it e e e e 34
AMAavIts fled ..ot e e e . 232
Mining leases ISSUed . ... iinn e iiat it i e i 1
Mining 1eases N F0ree ... vttt ettt ate i saaaraeenaenneens 39
Free miners’ certificates (ordinBIY) ... .vrrivriiiirt it iiiianees 261
Free miners’ certificates (company)} ..........covvvvvnnnnn. e raarees 1
Free miners’ certificates (8pecial) ....viv vt it 1
Crown grants I8sUed .....uviiiit it ietnnr ittt e riaaananas 5
Revenue.
Free miners’ certificates ......oviviiniiiriiniiireiiaeienanann $1,306 25
Mining recelpls ..ot i i e e e e 1,061 25

FORT STEELE MINING DIVISION,
NoTes BY J. D. GALTLOWAY, ASSISTANT MINERALOGIST.

INTRODUCTORY. :

From August 30th fo September 13th, 1915, was spent by the writer in examining some of
the claims in the Fort Steele Mining Division, including the Swlliven mine, the most important
lead-zine mine in British Columbia or Canada. Other sections visited were Perry and Wild
Horse creeks and claims on Whitefish and other creeks tributary to St. Mary river. Only
placer-mining is being done on Wild Horse creek, while on Perry creek, in addition to placer-
mining, some very low-grade gold quartz veins, which have been known of for years, have
recently again had attention turned to them:.

Copper-deposits on the 8t. Mary river and tributaries have been known for some time, and
on some of these a little development has been carried out. The most important are those on
Whitefish ereek, owned by the Evans Bros., and these were examined by the writer.

This district was one of the first prospected and best known in the Interior of British
Columbia, and hence no extended description is needed here. Tt is interesting to note that Wild
Horse creek was about the first Important gold-placer ereek worked by the California miners
in their northern stampede away back in the early sixties.

Notes and reports on the Fort Steele Division will be found in many of the Annual Reports
of this Department. An exhaustive detail report by the Provincial Mineralogist will be found
in the Report for the year 1898. Dr. 8. J. Schofield, of the Geologieal Survey of Canada, spent
several seasons in working up the geology and physiographie history of the Cranbrook Map-aren,
the results of his work being published as Memoir No. 76 of the Geological Survey of Canada.
This work includes a very thorough deseription of the silver-lead-zlne deposits of the Fort Steele
Division, together with a full discussion of their probable origin and hints for future prospecting.
For many years past this Division has produced a large percentage of the lead-output of the
Province, but this has come from a very few mines., At first the North Star and St. Bugene
mines made practically the whole production, hut now these properties are apparently about
worked out, the former having been closed down for some years, and the latter only now making
an insignifieant output. While these properties were declining, however, the Sullivan was being
developed to sueh a point that it more than kept up the average annual output for the distriet.

The yearly value in lead and silver of the ore produced from this mine has, during each of
the last three years, been over a million dollars, and, as in the near future the zinec value will
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algo be recovered, which has not been done in the past, the annual value of ore production
will soon be materially increased.

The important coal-mines of the Crowsnest District are situated in the southern part of
this Division, but none of these were visited by the writer. Descriptions of these mines and
details of production and development are fully recorded in each Annual Report of this Depart-
ment under the heading of “ Coal.” The Report previcusly mentioned, for the year 1898, contains
a description of the coalfields, their geclogical features and early development. In the Report
for this year, as in previous ones, the Mine Inspectors’ reporis on these cosl-mines will be found
near the end of the volume under the heading “ Coal-mining in British Columbia.” In a report
on the coal resources of Canada, Vol. II. of the “ Coal Resources of the World,” prepared by
D. B. Dowling for the Twelfth International Geological Congress, and Issued by the Geologieal
SBurvey of Canada, will be found an estimate of the coal potentialities, or probable reserves of
coal, in this distriet. From this report the following is taken :—

L
i

ACTUAL RESERVE. PRrOBABLE RESERVE.

Digtrict. | a o
Area in|Class of : Ares in!|Class of .
Sq. M. | Coal. Metrie Tons, |Sq. M. | Coal. Metric Tf’ns'
|
Southern Interior. ................ ! egp B, 22 586,342,000 216 B, 33,491,000,000
B, 296,000,000
¢ 1,800,000,000
B, is good bituminous coking coal. b 286,000,000
B, is bituminous coal with up to 33 per cent, volatile matter,
( is sub-bituminous coal.
D is lignite.

Memoir 69 of the Geological Survey of Canada, by D. B Dowling, which is entitled * Coal-
fields of British Columbia,” is a compilation of all known reports on British Columbia coal.
From this report the following excerpt is taken :—

“ The Crowsnest Coalfield,

“ The Crowsnest coalfield contains the most important body of coal that is being mined in
the Provinece. The coal-bearing horizen is the Kootenay formation, and it oceurs in synelinal
form covering an area of 230 square miles surrounded by tilted lower beds. As a result of
erosion the Kootenay and overlying strata form an elevated plateau-like area bordered by
depressions occupied by older beds.

“ Mogt of the heavy coal-seams oceur in the lower 2,000 feet of the Kootenay. On Sparwood
ridge, near Michel, a further thickness of 2,000 feet in the upper parts of the measures contains
a number of thin searns, mostly eannel or coal having a high percentage of volatile matter. The
Morrissey section at the south gives a thickness of 3,700 feet of conl-bearing beds. The covering
beds are mostly coarse sandstones and conglomerates and are of great thickness.

“The coal content, in nstural sections at a number of places, including only seams over
1 foot in thickness, is as follows: At Morrissey twenty-three seams give 216 feet of coal in
3,675 feet of measures.

“ At Fernie twenty-three seams give 172 feet of coal in 2,250 feet of measures.

“ At Sparwood twenty-three seams give 173 feet of coal in 2,050 feet of lower measures.

“ At Bparwood twenty-four seams give 43 feet of coal in 2,015 feet of upper measures,

“The seams present in the upper measures in the Morrissey section probably thin out before
reaching Fernie, but at Fernie there seems to be a possibllity that there may be other, lower
seams not included in the seetion, so that the basin -appears to bave a fairly constant coal
content of nearly 172 feet in twenty-three geamg, with, possibly, an additional 40 feet contained
in the thin seams of the upper measures.”

There are two important towns in the Division—Cranbrook, which is an importanf railway
divisional point, the centre of a prosperous farming district, and near which logging camps and
sawmills are operated on a fairly large scale; and Fernie, which is the eentre of the coal-mining
industry in the Crowsnest pass,
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The Crowsnest branch of the Canadian Pacific Railway runs through the distriet and now
is sueh an important line as to be regarded as a main trunk line instead of a branch. The
Kootenay Central Railway from Golden, on the main line of the Canadian Pacific Railway, joins
the Crowsnest line at Colvalli, twenty miles from Cranbrook, and links up this section with
the main transcontinental line of the Canadian Pacific Railway.

The town of Steele {formerly called Fort Steele) is the oldest town in the disiriet and one
of the oldest in the Interior of the Province. It is not as important now as in former years,
as it has been overshadowed and surpassed by its younger rival, Cranbrook, gome twelve miles
to the south and on the main Crowsnest branch of the Canadian Pacific Bailway.

In 1915 the quantities and values of the mineral production of this Division were as
follows :—

Tons of ore shipped ... vt iv et iine i e et 44,372
OUNees 0f BIIVET o .. i ittt itnrien et sasinneatannannn 481,258
Pounds of 160 .. ..o oiiiitiinn i i e et e e 26,582,050
Tong of coal (met) ... ..cooiiiiiiin i innaainnnn N 459,081
Tone 0f COKE ot it it ittt et it e 240,421
Value of building materials ......... ettt e $7,000

SULLIVAN MINE.

This mine has been repeatedly described in the Reports of this Department, and the
geological features of the ore-body have been thoroughly worked out and described in the
report of Dr. Schofield as previously mentioned. The writer will therefore only summarize
and enumerate special features regarding the recent development and operation of the mine.

The Swullivan mine, owned by the Consolidated Mining and Smeltlng Company of Canada,
is situated about two miles and a half from the town of Kimberiey. ‘The present mine-workings
and buildings are situated on the summit of a low rounded hill rising up from Mark creek, The
mine was staked in 1895 and sold to a Spokane company in 1896, which operated it for a time,
and later there was built the smelter at Marysville to treat the ore from it. This smelter was
nnsuceessful, primarily because the ore is not suitable to smelting by itself, but requires to be
mixed with other ores and fluxes. In 1908 the smelter; after various remodellings and attempts
to run, was finally closed, and in 1910 the mine and smelter sold to the Consolidated Mining
and Smelting Company. This company has now practically dismantled the Marysville smelter
and all the ore is sent to the company’s smelting-works at Trail. Since that time the mine has
been worked steadily and has made continuous ore shipments.

The productlon from the mine for the year 1915 was 44,084 tons, containing 474,253 oz.
silver and 26,320,307 1b. lead. The average assay value is therefore about 30 per cent. lead and
10.75 o=z, silver to the ton. And the gross value of the ore is about $33 a ton.

The oldest existing opening is a shaft with several levels, and from thig, together with
“ glory-holes ” and open stopes, the first ore was extracted. The present main working-level is
a tunnel which taps the shaft at 100 feet below the collar. There is another level 100 feet lower
than this on which there are also extensive drifts and stopes, and from which the ore is hoisted
to the upper tunnel and out that way. The last report of the Consolidated Company for the
fiscal year ended September 30th, 1915, gives the total footage of development-work done at the
Sullivan mine as being 29,324 feet, or 5.50 miles. The following fizures, from the same report,
show the work done in that year: Drifting and crogsscutting, 2,2785 feet; raising, 286 feet:
sinking, 26 feet; total, 2,690.5 feet. Diamond-drilling, 3,838 feet.

In June, 1015, a commencement was made to drive & long tunnel from a point on Mark
ereek about 700 feet below the upper workings. This tunnel will be 8,000 to 9,000 feet long and
will eventually be the main working-level of the mine. This low-level tunnel was only decided
on after extensive diamend-drilling, both from the upper workings and from various points on
the surface, had disclosed the existence of enormous ore reserves, The ore taken from the
upper workings iz at present taken down to ore-hins by an aerial tramway; these ore-bing are
situated on Mark ereek and a railway spur connects directly with them. The new tunnel is
situated a short distance from these ore-bins and will have railroad connections for hangdling
the ore directly helow it. This tunnel is therefore for the purpose of handling the ore more

efliciently and reducing costs all round, and at the same time will make possible the handling

of a larger daily tonnage.

.
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An innovation in mining in the Province was the installation at this tunnel of a mucking-
machine to do away with mucking by hand-shovelling. The machine is made by the Meyers-
Whaley Company, of Knoxville, Tennessee, and is reported to be giving satisfactory service.
It consists essentially of a shovel or dipper, very like that on a steam-shovel, but smaller, which
is thrust forward into the muck, secures a load and throws it back on to a travelling belt,
which elevates the muek and delivers it into a mine-car at the back of the machine, The shovel
is very flexible and can be forced inte the muck at different angles and from side to side of the
tunnel. It consists really of two square box-like shells, the inner of which throws the muck
back through the back end on to the belt after the shovel has been drawn out from the pile
of muck. TFor convenience in operating two belts are used, one delivering the muck on to the
other, and thig Iatter one delivering into the mine-car which Is run {n under the discharging end
of the belt. These belts run over the body of the machine, the operating mechanisms being
placed underneath. The whole machine is 30 feet long, weighs 914 tong, and Is driven by a
12-horse-power direct-current motor situated within the machine. It is mounted on wheels and
runs on the mine-track, and can be run in and out as desired by means of its own motor. One
man operates the machine, and a sufficient supply of mine-ears to keep it golng is ensured by
having a double track in the tunmnel. It is claimed that thig machine wlill muck out in from
half an hour to an hour what would take fwo men with shovels a shift of eight hours to do.
The obvious advantage of such a machine is that, where it is desirable to rush work on a
tunnel, the quicker handling of the broken rock enables drilling at the face to be resumed more
quickly, with a resulting increased speed of tunnel-driving.

At the time of visiting the mine this lower tunnel wag in 200 feet; at first it had gone
through surface wash and sand, but was then in * hard-pan” that was very hard and studded
with boulders, which proved troublesome material to drive through, as it was too hard to pick
and had to be drilled, but would not break well, Up to that time the mucking-machine had,
therefore, not been given a trial of what it could do working on straight broken rock.

This tunnel is 8 x 8 feet In the clear and will be 1aid with a double mine-track throughout.
It is driven below the foot-wall of the ore-body and at Intervals crosscuts and raises will be put
through to reach the ore-body. With the flat piteh of the vein this tunnel will give about 1,800
feet of backs above it. When it is considered that the greatest depth attained on the vein as
yet 1s not over 250 feet, it can be realized what an Immense reserve of possible ore this tunnel
will open up. It is not known to what depth ore hag been proven by means of diamond-drilling,
but from the guarded utterances of the mine officials the writer {s convinced that the ore reserves
in the mine are very great. i

The ore-body, which Is vein-like in form, pitches into the hill at an angle of 30 degrees.
The average stope width is perhaps 20 feet, but runs up to 60 and 80 feet in many places. The
ore is mined by the “ big-stope method,” in which the ore is broken down and left in the stope
and the work advanced upwards, always leaving in enough ore to enable the men to reach and
drill the overhead face. Some ore and waste has to be drawn off as the work proceeds, and the
balance 1g taken off from below when the stope is finished. Pillars are left in places to support
the hanging-wall, and in others a cribbing of timber is built up and filled in with waste rock,
which thus makes an artificial pillar. Occasionally, square-getting is used, but not as a rule.

The ore is taken out of the main tunnel by an electric motor and cars and dumped Into bins. .
From here it is fed through a jaw-crusher and on to a picking-belt, When first-class ore is golng
through, the pickers pick out waste and zincy ore and the galensa is allowed to pass on to a hin,
When second-class ore is going over the belt, galena and waste are picked out and the zinc
passes on and to a bin, from which it is run out to a zine-dump, which already contains many
thousands of tons of zinc ore, The galena 1s in each case run into bins, from which It feeds
into the buckets of the Riblet aerial tramway. This tramway 18 of the usual type, with auto-
matic feed and dump and requiring one man to attend to it. It is 4,000 feet long, with a drop
of €00 feet,

The power plant for the mine, which Is situated beside the railway ore-bins on Mark creek,
consists of a 30-drill air-compressor and alternating-current and direct-current generators. If is
run by water-power for part of the year and by steam during the winter months when the water
is frozen up.

“The “vein” in the Sullivan mine has heen described as a replacement ore-body by
Schofield ; the following is a quotation from his report :—
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“The deposit occurs in the Aldridge formation, which here strikes about north and south,
with a dip of 10 to €0 degrees to the east., This formation consists of thin-bedded argillaceous
quartzites and heavy-bedded, purer quartzites. The ore-body conforms in dip and strike with
the guartzites and eannot be called a true fissure-vein, but a replacement deposit in which the
sulphides replaced the fine-grained quartzites. The hanging-wall and foot-wall are not well
defined and the ore grades gradually into the country-rock, exeept when the country-rock con-
gists of thin-bedded slaty quartzites which are evidently difficult to replace. In the upper
workings close folding later than the ore-deposition increases the real width of the ore. This
was well shown in the glory-hole at the time of the writer's visit. On the 60-foot level the
dip of the ore-body in places approximates 25 degrees and on the 100-foot level the dip increases
to 70 degrees, which 1s also the dip of the surtounding quartzites. As far as explolted, the
maximum stope width is 120 feet and the maximum stope length 325 feet. There are ten levels,
the north level belng 100 feet below the surface and forming the entrance to the mine,

“ The ore-body iz arranged in distinct zones which grade imperceptibly into each other. The
centre of the lode is ogccupied by a fine-grained mixture of galena and zihe-blende in which
masses of purer galena occur in large lenses. It is these lenses that constitute the valuable
ore-shoots in the mine. They occur either singly or as two parallel shoots separaied by one of
poorer grade. 'The gangue in this inner zone is absent, except for a few idiomorphic crystals
of a pink manganese-bearing garnet. Thig inner zone gradually passes exteriorly into a fine-
grained mixture of pyrite, pyrrhotite, and zinc-blende, which containg as & gangue numerous
crystals of an almost colourless garnet, with some grains of actinolite or possibly diopside. The
sulphides gradually diminish in amount and finally give way, especially on the foot-wall, to a
fine-grained chert which is present when the country-rock iz a heavy-bedded purer quartzite,
and is absent when a more argillaceous slaty member constitutes the wall-rock. No garnets
or other gangue minerals were noted in this cherty zone. The chert gradually passes Into the
normal quartsite, in which, with one exception, all contact minerals, such as garnet, diopside,
and actinolite, are absent.

“ As mentioned, the ore-deposit as a whole is a conformable replacement of fine-grained
argillaceous quartzites by fAne-grained galena, zinc-blende, and iron sulphides. Replacement is
very well shown in most parts of the deposit, since alternate banding of -ore and guartzite is
seen near the periphery of the ore-masses where the relative susceptibility to replacement of the
laminge of the quartzite is different. Jolning these favourable bands are numercus interlacing
velnlets of sulphides which, as shown in Plate XXIIIa, represent an intermediate stage in the
complete replacement of the quartzite. Examined microscopicaliy, the sulphides appear to have
entered between the quartz grains of the quartzite and then to have attacked the quartz itself.
The sulphides, entering along the favourable laming, replace the muscovite also, as shown in
Plate XXIIIs. Evidently muscovite has been formed previous to the introduction of the
sulphides.” . '

It will be noted from this description that the galena occurs in the centre of the ore-body
as large cores or lenses and containing a low percentage of zine—5 to 10 per cent. Surrounding
these galena-lenses are large bodies of zinc and pyrrhotite containing 15 to 80 per cent. of zine
and varying amounts of galena, from 20 per cent. down to none. Thils zine-pyrrhotite zone
either gradually fades away into unaltered wall-rock or in some cases stops at a well-defined
wall. The tonnage of this somewhat low-grade zinc ore is considerably greater than that of the
galena ore. A considerable tonnage of ore in the mine has a composition about as follows:
Lead, 20 per cent.; zine, 20 per cent.; iron, 20 per cent. It is evident that such an ore is
unsuitable as feed for a lead blast-furnace owing to the high zinc content. Since the Con-
solidated Company acquired the mine numerous tests have been made to concentrate this ore
in such a way as to separate the lead and zine and produce a concenirate of each of these
minerals that could be profitably handled. Water and magnetic concentration tests of varicus
kinds were tried, but these all proved unsuccessful. The main reason for this difficulty is that
the mixture of galena, sphalerite, and pyrrhotite is generally so intimate and fine-grained as to
be a microscopic intergrowth of crystals, and it has been found impossible to grind the ore fine
enough to sepai'ate it into its component minerals. And, further, the sphalerite and pyrrhotite
are so nearly of the same specific gravity that it is jmpossible to so separate the pyrrhotite as
to make a zinc concentrate of a marketable grade. After exhausting the possibilities of treating
the ore by ordinary concentration treatments the company turned its attention to chemical and
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electrochemical methods of extracting the zinc from the ore, which would leave the residue with
only lead and iron contents, together with all the silver values; this residue would then be
suitable for the lead blast-furnaces.

After some preliminary experimenting the Consolidated Company entered into an agreement
with the French's Complex Ore Reduetion Company, Limited, whereby a thorough testing of this
latter company’s zin¢ process on Sulliven ore was to be made. To thiz end an experimental
plant was ereeted at the smelting-works of the Consolidated Company at Trail, and a series
of tests made under the supervision of Thomas French, son of Andrew Gordon French, the
originator of the French ideas and patents. Apparently some amnount of success was obtained
in these experiments, as, although the agreement with the French company was terminated,
further experimental work was carried out along the same general principles, but with some
modifications in details, This latter work was conducted by F. W, Guernsey, on the Consolidated
staff, and under his direction the experimental plant made & production of % ton of electrolytic
spelter a day for some time.

Having demonstrated that the process was satisfactory, the Consolidated Company in July
commenced the erection at Trall of a zine plant which is designed to produce 25 to 35 tons a
day of spelter. This plant should be in cperation early in 1916, and a contract for the entire
output of this speiter has been made with the Imperial Munitions Board. This plant is designed
solely to treat Sulliven ore, but may be extended later to treat customs zine ore, The successful
operation of this plant will mean a great deal to the Sullivan mine, as it will turn the vast
reserves of zineiferous ores into actual instead of potential assets. By extracting the zine from
ore containing 20-per-eent. zine and 20-per-cent. lead, not only the zinc is obtained, but the lead
content is also made available, which opens up great possibilities for the future life of the
Sulliven mine.

PerRY CREEK.

Perry creek jolns the St. Mary river about four miles below Marysville. Placer-mining was
carried on for many years on this creek, but latterly very little has been done.

Some enormons ledges of quartz and schist on the hills on either side of this cresk attracted
attention many years ago, and many attempts have been made to discover pay-shoots of gold-
bearing quartz in them. The reader is referred to the Report of this Department for the year
1898 for details and extended desecription of these earlier workings.

As some more work has recently been done on the Homesteke group and adjoining claims,
the writer made a short trip of examination. The owners of this group have been aiming to
show that, while it did not pay to mine and mill small parts of the veins, the whole of the veins,
together with some wall-rock, carried sufficient gold to make it a paying proposition if tackled
on a large scale. They hope to show that average valueg are in the neighbourhood of $4 a ton,
and, as the veins are up to 50 feet in width, that by mining and milling several hundred tons a
day a fair margin of profit would ensue, The writer regrets that he is unable to corroborate
this statement, but would point out that his sampling was very meagre, and that perhaps the
only satisfactory test cf the gold-bearing tenure of the quartz would be by means of small-scale
mill tests. However, bearing in mind the results of samples taken, which will be enumerated
later on, it seems to the writer that certain portions of the vein will be found to carry no
values, while certain selected portions may carry sufficient values t0 work on a small scale.

These deposits are true fissure-veins occurring in argillaceous quartzites and argillites,
The veins are from 5 to 50 feet wide, and occasionally even wider. The vein-filling is partly
quartz and partly the country-rock, or, in other words, the veins are really compound, there
being streaks of quartz and streaks of interbedded schistose wali-rock., The actual walls,
especially the foot wall, are generally well defined with a layer of talcose-gouge matter. The
guartz is very often glassy and “ hungry-looking,” but appears better near a band of the
schistose-rock matter. The only mineralization evident is with iron pyrites and some limonite,
an oxidation produet of the pyrite. Free gold oecurs in a few places, but is of sparing cecur-
rence. It is evident that the gold is associated with the pyrpite-and is somestimes released to
the free siate by the oxidation of this mineral. The total percentage of pyrite in the veins is,
hoewever, quite small.

The veins are all practically standing perpendicularly and striking with the strike of the
sedimentary rocks in which they occur, This strike varies from north-west to north-east. Some
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of the veins are very persistent in length, running through several claims, and there seems no
reason to doubt that they extend to great depths, The only question therefore is one of values.

. This group of claims is situated on the west side of Perry creek, near its
Homestake  head, between Manchester and Liverpool creeks, and is owned by George Carr,
Group. Gus Theiss, and others. The old workings, shafts and tunnels, are caved in,

and so ouly the more recent work could be examined. A shaft 43 feet deep is
bart of the work recently done, and some was done there during the summer of 1915. The vein
as exposed here consists of alternate streaks of quariz and somewhat decomposed and crumbly
glate, of which the guartz forms from 10 to 15 per cent. At the hoftom of the shaft there is a
width of B to 10 feet of material that can be considered as vein-matier. A sample across Tlh
feet of this returned ¢.05 oz. of gold to the ton, or §1 in value. A speclally selected specimen
showing considerable iron assayed 0.11 oz. gold to the ton. A sample of pure quartz gave $1
to the ton, and 14 inches of talcose material yielded a similar result. From the material taken
from this shaft about 3 tons of the best-looking ore has been selected and put to one side. An
average sample of this gave 0.3 oz. to the ton, or $6 in value.

One hundred and seveniy-five feet down the hill from this shaft another vein is developed
by a tunne! which crosscuts the vein and has a short d@rift along it. This vein is over 30 feet
wide, but two representative samples taken by the writer returned only traces of gold.

On a continuation of the No. 1 or shaft vein an open-cut discloses 8 feet of quartz and
schistose material. The vein here is well stained with iron oxide and shows a little pyrite.
A sample across 4 feet on the east side returned 0.05 oz. gold to the ton. Another across the
adjacent 4 feet on the hanging-wall slde, which ig mostly decomposed argillite, returned only a
trace of gold.

Another vein, called the No. 3 vein, is prospected by a crosscut 100 feet long and then drifts
30 and 180 feet on the vein. From 5 to 15 feek is the width of this veln, which ocecurs in a
straight quartzite formation, A sample of what was considered to he possible ore returned
only a trace of gold.

A group of claims Iying to the south-west of the Homestake and near the

Yellow Metal head of Perry creek is owned by W. van Arsdalen and BEd. McMahen, of

Group. Cranbrook. These claims are the Yellow Metel, H.H., Sponduliz, Sponduliz

Eat., and M.}, and some work has been done on them during the past summer

by Van Arsdalen. The first two of the claims are at the head of Gold Run creek and the others

on the north side of that ereek. Gold Run is a small creek forming the commencement of Perry
creek,

On the near-by flat ridge which forms the divide between Perry and Hell Roaring creeks
is located one of the showings on the property. From this ridge a fine view can he had over-
looking the two creeks menti’oned, also the North fork of the Moyie river and the head of
Whitefish creek, a tributary of the 8t. Mary river. Viewed from such a point the country
presents an appearance of low, rounded, flat-topped hills dissected by many deep U-shaped
valleys. The showing at this point consists of a slight mineralization along and between the
seams of talcose material Iying between very thin-bedded quartzites. This mineralization consists
of scattered grains of pyrite and chalcopyrite, but in almost insignificant amounts. An open-cut
4 x 4 feet has been run for 40 feet, up and down the hill, which crosscuts the bedding-planes of
the quartzite, which are here standing nearly vertical; there ig no true quartz vein here as in
other places on the hill, A sample across 3 feet of the best-looking material in this cut returned
on assay 0.05 oz. gold to the ton. Farther along the ridge a similar slight mineralization is
evident which has heen prospected by a shallow shaft, now completely caved in, but a few
pieces of ore evidently taken from the shaft show some chaleopyrite. An average sample of
about a ton of this material, which represents all the good ore taken out of a 20-foot shaft,
assayed 0.41 oz. gold to the tom. The rest of the dump does not assay anything, according to
the statement of the owner; no sample was taken. A specimen of the best rock selected by the
owner assayed 0.6 oz. gold to the ton and a trace of copper.

On the Sponduliz elaim, lower down the hill and on the Perry Creek slope, there is a ledge
40 feet wide of rather glassy-looking quartz. It is developed by a large cut and some work was
done along the western wall during the past summer. The owner says that so far he has failed
to find any appreciable values in this ledge by panning, and a general sample across 30 feet of
quartz at the face of the cut returned only a trace of gold.
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Omne thousand feet easterly and 200 feet lower down the hill there is another rather
promiging-looking vein, striking N, 10° W. (mag.) and dipping at 80 degrees to the east. It
occeurs in thin-bedded quartzites, along the bedding-planes of which sericifje material has
formed, which dip at 75 degrees to the west, The vein thus cuis the formatlon as to pitch,
but has a coineident strike. Next the foot-whil there is about 1 foot of talcose material, a sample
of which returned on assay 0.05 oz. gold to the ton. The next 18 inches of the vein alongside
this tale was sampled and assayed, giving also a return of 0.05 oz. gold to the ton. A few
carefully selected pieces of ore assayed 0.71 oz. to the ton. The development consists of a
small pit a few feet deep. :

This claim lies to the south-west of the Homestake group; that is, farther

Annie. up Perry creek and on the same side. It is owned by Dr. Rutledge, of Cran-

brook, and Dan McIntosh. On this claim an open-cut exposes a quartz vein

25 feet wide, and at the face of the cut it is 12 feet high. This vein is supposed to be a

continuation of the No. 1 vein on the Homestake. Very little mineralization is apparent other

than some reddish-brown iron-stain, and a general sample across 20 feet of the quartz returned
only a trace of gold.

WHITEFISH CREEK.

‘Whitefish creek is a small creek rising in the Purcell range and flowing into the St. Mary
river about sixteen miles above Marysville and two miles ahove the upper end of St. Mary lake.
On this creek some copper elaims have been taken up by the Evans Bros. and eonsiderable
prospecting-work done on them,

The ore-bodies in this section are all found in an igneous eruptive reck which has been
intruded into the quartzites in the form of sills. These sills are found in many parts of the
Purcell range, and to them the name * Purcell sills” has been generally applied and adopted.
These I'urcell sills vary greatly in size, composition, and texture, but are all apparently contem-
poranecus and have been aseribed to the Pre-Cambrian age by Schofield, and hence are amongst
the oldest-known rocks in the earth’s crust. They were intruded into the quartzites when these
rocks were lying in horizontal beds, and since have gone through all the folding and ecrumpling
that has transformed these quartzites into the Purcell range. As these sills are formed of hard,
tough roclk, they often stand out prominently in bluffs and ridges and the tops of mountains.

The rock which constitutes the Purcell sills is primarily a basic roek—a gabbro. But in
many of the.sills magmatic differentiation has occurred during cooling, with the result that
there are bands of rock more acid than the present gabbro. These more acid rocks range through
diorite and granediorite to a4 very acid granite or granophyre. These bands are generally transi-
tional, one type passing gradually into ihe other. The thickness of the Purcell sills varies
from 2 to 2,000 feet, but it is, of course, only in the larger ones that ore-bodles are found.

It may be well, before proceeding, to deseribe just what ls meant by a sill, as it will assist
in the understanding of these rather peculiar ore-bodies. Geikie’s definition of a &ill is: “ A sill
is a sheet of igneous material which has solidified there so as io appear more or less regularly
intercalated between the strata.” In other words, a sill iz a fiat tabular body of Igneous rock
intruded into other formations, in which the thickness or depth is the vertieal dimension. In the
case of the Pureell silis folding subsequent to thelr injection has tilted the strata enclosing the
sills, and the direction of maximum thickness of the latter may be at any angle from the vertical
to the horizontal.

There are two types of ore-bodies in the Purcell sills: (1} Irregular bodies which have
bheen formed by differentiating out from the cooling magma; (2) veins which are perpendicular
to the plane of the sills.

In regard to the first class, Schofield* says: *“The differentiaies occur usually in the interior
of ‘the sills and are of varied shape and size. No single body has ag yef been outlined, but they
are believed to be at least 200 to 300 feet in diameter. The boundaries of these bodies with the
surrounding rocks are always gradational. The differentiates congist generally of a peculiar
hornblende granite containing as a prominent feature opalescent quartz. The hornblende is
usually fibrous and In some cases makes up 75 per centf. of the rock. The other constituent of
the rock is an intergrowth of quartz and orthoclase. ‘The ore-minerals charcopyrite, pyrite, and
pyrrhotite occur sporadieally throughout the differentiates.”

* Memoir 78, Geological SBurvey of Canada,
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The writer would emphasize the fact that these ore-hedies are mainly of geologie or scientifie
interest, ag the present development has not as yet shown any of them to earry sufficient copper
to constitute even low-grade ore. IFrom the nature of these ore-bodies it is evident that they
are confined to the sills and do not extend into the surrounding quartzites.

The veins give more promise than the other type of ore-body, as some of them contain a °
foot or two of good-grade copper ore. These veins are from 2 to 10 feet wide and have been
formed in shear-zones within the sills, presumably after the sill magma had cooled. In many
places the veins look as if they had formed in open fissures, and It is possible that some of the
fissures were cracks formed by the cooling of the sill-rock. The vein-filling is quartz and calcite
and the ore-minerals are chalcopyrite, pyrite, and pyrrhotite. The calcite is very coarsely
erystalline and generally occurs 1o bands either in the centre of the vein or close to either wall;
it was prohably the last-formed minersl in the vein. Native ecopper and erythrite (cobalt bloom)
are occasionally seen.

The veing are confined entirely to the silis and do not extend upward and into the overlying
quartzites, and presumably de not go down into the underlying quartzites. In one place in
Kelly basin a very pretty example of the top of a vein can be seen, Here the vein comes up
through the sill to the contact with the quartzites, where it abruptly pinches out and is no mote.
From this it will be seen that the possible depth of the veins Is limited to the thicknesses of the
sills, while the length of the veins is only limited by the lateral extent of the sills, which may
be very considerable. ‘

The claims owned by the Evans Bros. on which there are showings of ore are the Gigantic
and 8. J. Schoficld, in Kelly basin; the Blizabeth and Kokanee, in Pollen basin; and the Curfew
and Pacific, down near the main camp on Fiddler creek. They have in all fifteen claims held
by annual assessment. Fiddler creek is a little creeklet entering Whitefish, and Pollen and
Kelly basins are the heads of small creeks flowing into St. Mary river. The claims then occupy
the high ridges of a steep mountain lying in the angle between Whitefish creek and St. Mary
river. Besides the main camp of two comfortable cabins near the head of Fiddler creek, there
is another camp in Pollen basin, and a base camp down near the confiyence of Fiddler and
Whitefish ereeks. The elevations are as follows: Base camp, 4,750 feet; Main camp, 6,200
feet; Pollen Basin camp, 7,000 feet; Kelly basin, 7,500 feet.

In Kelly basin there is a high bluff whieh it is not possible to get to, but in the slide-rock at
the foot there is a considerable percentage of rock showing slight mineralization with chaleo-
pyrite and larger amounts of pyrrhotite. Along the face of this bluff several large patches of
copper-stain and iron oxide can be seen. 1t is evident that whatever ore there is in this bluff
is irregular and of the differentiate type. A piece of the best-looking ore picked from the
glide at the foot of the bluff yielded on assay: Gold, trace; silver, 0.2 oz.; copper, 1.4 per cent.

On the (igantic ctaim, in Kelly basin, what is known as the No. 3 vein is developed by an
open-cut 25 feet long with a 12-foot face. The vein is about 5 feet wide and strikey east and
west (mag.), with a dip of 75 degrees to the north. The centre of the vein shows from 12 to 18
inches of good ecopper ore, and the rest of the vein, largely quartz, carries a little copper-stain,
A sample across 15 inches of the best ore assayed: Gold, trace; silver, 4.4 oz.; copper, 163
per cent. An average sample of the ore-dump from thizs cut, which contains 7 or § tons of ore,
assayed: Gold, tface; silver, 2.6 oz ; copper, 8.5 per cent.

On the 8. J. Schofleld claim, in Kelly basin, there are two veins, No. 1 and No. 2. The
former has & 10-foot cut on it with a 5-foot face. From this cut abont 2 tons of ore has been
saved, an average sample of which assayed: Gold, trace; silver, 0.8 oz.; copper, 3.2 per cent.
The vein is about 3 feet wide and consists largely of quartz carrying a little chalcopyrite. No. 2
vein is similar, but consists almost entirely of quartz and calcite.

On the Kokanee claim, at the head of Pollen basin, there is a good-sized quartz vein from
10 to 15 feet wide. 'This oceurs in the diorite-gabbro, which at this place would appear to be
oue of the stalks connecting between two sills at different horizons. The strike ig again east
and west and a dip to the south at about 75 degrees. It is developed by an open-cut 15 feet
long with a 10-foot face. The central part of the vein for a foot or two earries copper pyrites
disseminated through the quartsz, but the balance carries practically mo sulphides. With the
copper sulphide there are occasionally grains of galena (lead gulphide). From this working
10 tons of ore have been sorted out from the rock extracted; an average sample of which
assayed: Gold, 0.12 oz.; silver, 3.5 oz.; copper, 1.9 per cent.
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On the Eiizabeth claim, also in Pollen basin, there is a vein from 4 to 8 feet in width., It is
developed by several open-cuts and a shaft 15 feet deep from the end of one cut. In all a good
deal of surface work has been done on this vein. Some of the cuts show bunches of galena in
association with the chaleopyrite, but in others the galena is entirely missing, As a rule, in
most of the cuts there is one or more bands which are more or less mineralized, and the balance
of the vein g barren. These bands are from 1 to 3 feet wide. It Is not of much nse to sample
one section of any particular band, as the mineralization is quite irregular. In any case, before
shipping any ore it would have to be closely sorted, and the thing to determine is if there is
enough high-grade ore in the vein to make it pay {o mine it. In this way average samples across
the whole vein are of no value and are quite misleading, as such would include a lot of waste
rock., In the shallow shaft the main mineralization is.confined to a streak about 1 foot™ wide
which would contain perhaps 10-per-cent. eopper. A sample of what might be considered
roughly sorted ore from a l-ton dump from the shaft assayed: Gold, trace; silver, 1.2 oz.;
copper, 5 per cent. A few selected pieces of mixed galena, chalcopyrite, and pyrite assayed:
Gold, 0.02 oz.; silver, 20.0 oz.; lead, 15.6 per cent.; copper, 1.7 per cent. The biggest cut on
this vein is 20 x 8 x 15 feet; in it the vein is from 6 to § feet wide and carries a small amount
of chalecopyrite disseminated throughout, i

Another vein on this claim is of about the same size, consisting of quartz and calcite, but
contains very little evidence of mineralization with sulphides. This vein is exposed right at
the contact of the gabbro with the quartzites and might show more mineralization with greater
depth. It does not penetrate into the quartzites. One cut on this vein is 20 x 8 x 10 feet, and
another 15 feet deep by 10 feet square,

Main Camp.~-More work has been done clogse to the main camp than on any of the other
claims. The main working is a tunnel 300 feet long which prospects a quartz-calelte vein of
the usual type. This vein is about 4 feet wide, consisting of quartz and caleite. Tt contalns
very little chaleopyrite or other sulphide, and at the face Is half guartz and half ecalecite, with
no sulphides present at all. Tt must be admitted that the development of this vein is disappoint-
ing and there is nothing about it to encourage further work.

Near this vein there is a body of so-called low-grade ore which has been developed by some
pits and cuts, This consists of the gabbrold rock impregnated with a little pyrrhotite and an
occasional grain of chalcopyrite. A sample of the best of this ore only yielded traces of gold
and silver and (.2 per cent, copper. This, of course, cannot be considered as ore at all, and there
seems little chance of any commercial ore-bodies being developed at this polnt.

On the mountain on the other side, or north, of Whitefish ereek from the
Alliance Group. claims previously described i1s the Allignce group of four claims, also owned
by the Evans Bros. The diorite sill at this point is supposed to be a continna-
tion across the valley of one exposed In Kelly basin, The ore-body here is one of the low-grade
differentiate type, but here again it i3 80 low grade that at present it can only he considered as
slightly mineralized rock. The mineralized zone runs east and west, and croszing it there is
at least one quartz vein and possibly others; these veing, however, carry practically no sulphides.
In the meighbourhood of the veln the gabbrold rock is slightly more mineralized than elsewhere
in the east-and-west zone. The sulphides noted are pyrrhotite and some chalcopyrite, but, to
judge by the eye, there is not much rock that would carry 1 per cent. of copper. Development
is by means of several large open-cuts. An average sample of the ore from the cut which shows
the most mineralization assayed: Gold, trace; silver, 0.6 oz.; copper, 0.8 per cent.

HEeLL RoaAriNg CREEE.

Hell Roaring creek joins the St. Mary river just below St. Mary lake. The West fork of
this creek comes into it about four miles above its junction with St. Mary river. About three
miles up this West fork and on the east side there is a group of three claims owned by N. A.
Wallinger and partners, These claims were staked about 1895 and the last work done on them:
was in 1909. They are situated 1,300 feet above the creek-level on a sioping mountain-side.

On this property there Is a well-defined guartz vein striking and dipping with the formation
which consists of quartzite. A belt of granitic rock lies a short distance from, and iz apparently
roughly parallel to, the vein. The strike is east and west (mag.), with a dip of T0 degrees to-
the south. The gangue of the veln is quartz and some quartzite, and on the foot-wall a talcose:
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gouge is of frequent occurrence. Ore-minerals are pyrite, galena, and sphalerite and some
oxidation products therefrom; silver values are quite low,

Development has been by means of two tunnels, the lower of which, on the Iron Duke
claim, is completely caved in. The upper tunnel, which 1s 75 feet above the lower, is at an
elevation of 5,300 feet. At the portal of this tunmnel the vein is about 18 inches wide, mostly
quartz and with but little galena. For most of the length of the tunnel the veln is chiefly
mineralized with pyrite which carries little or no values. Towards the face the vein widens
out and at the face is from 5 to 6 feet wide. On the hanging-wall there is 2 feet of ore carrying
a fair percentage of galena, and the balance of the vein is quartz sparingly mineralized. A
sample clear across the vein with a width of 515 feet assayed: Gold, trace; silver, 1.6 oz.;
lead, 5.8 per cent,; zine, 6.2 per cent, On the foot-wal! in one place there is 15 to 18 inches of
"lead carbonates and talcose matter, a sample of which assayed: Gold, 0.02 oz.; silver, 52 oz.;
lead, 28.9 per cent.; zine, 8.6 per cent. From the tunnel a few tons of the best ore taken out has
been gorted and laid to one gide; an average sample of this material returned on assay: Gold,
0.2 oz.; silver, 2.6 oz,; lead, 14.6 per cent.; zing, 10,2 per cent,

On the south branch of Hell Roaring creek, about eight miles from where

Mascot Group. the main stream joins St, Mary river, is situated the Masco? group. There

are four claims in the group—Mascot, Mascol No. 2, Eclipse, and FEclipse

No. 2—which iz owned by James Angus, of Marysville, and Willlam Tarrant., The four claims

are staked in a north-and-south line along the hillside, in the direction of the strike of the vein.

The vein is a strong, well-defined, and persistent guartz-filled fissure which has been exposed
along a length of nearly 2,000 feet; in width it varies from a few inches up to 8 feet.

The vein occurs in quartzite and conforms in dip and strike with the bedding-planes of the
quartzite; this strike is north and south, with an easterly dip of from 60 to 80 degrees. The
gangue is quartz apnd the ore-minerals are galena, sphalerite, pyrite, and a little chalcopyrite.
In places the vein consists of crumbly quartz stained green, blue, red, and yellow from the
oxidation of the original sulphides.

Development consists of a shaft §5 feet deep and eight open-cuts to the south of the shaft
and two to the north. The shaft has drifts from the bottom going 20 feet in both directions
along the strike of the vein. It was not possible to examine the shaft, as the timbers and ladders
were rotten and partly gone and no reope was avallable, In the open-cuts the vein maintains
an average of perhaps 2 feet and is fairly well mineralized throughout. The following samples
give an idea of the values:—

No. Description. Gold Silver, Lead. Copper.
Oz, 0Oz Per Cent. | Per Cent.

1 :Fifth open-cat south of shaft ; sample across 18 inches . ... ... 0.02 2.0 5.0 .
2 !Same cub; selected galena....,. e e e erenaees 0.12 4.0 41.2 ,
3 | Third cut south of shaft ; samnple across 15 inches ..... .... 0.186 3.0 e .
4 |Firat cut south of shaft ; sample across 14 inches ............ 0.2 2.0 14 6 1.4
5 |Same cut; selected sample .. ... .t iien iy sieeeaas 0.46 23.2 36.6 10.0
6 |Average of first-class ore-dump from ghaft containing 10 tons

of ore . ... L s i e 0.34 3.1 8.9
7 |Selected galena fromshaft. ......... ... ... ... ol 0.02 10.6 69.6

There is 2 small eabin on the property and good mining timber is abundant, Access to the
property is had by means of a trail leaving the St. Mary wagon-road and going up Hell Roaring
creek and its south hranch,

This group of claims, owned by W. A. Chisholm, is located about one mile

Park Group. from Marysvillee The vein on this property occurs in diorite, probably a

portion of one of the numerous Purcell sills in the district. It is a fissure

from 4 to 6 feet wide filled with quartz and calcite, and carrying some bunches of coarsely

crystalline galena, The vein is developed by open-cuts and a shaft 60 feet deep, but, owing to

bad timbers, it was not possible to get down this shaft. At the bottom the vein is said to be

mainly calcite with very little galena. In one eut which is 100 feet long and 4 to 10 feet deep

there are places that show a foot or two of galena, but, speaking generally, the mineralization
8




K 1i4 Rerort oF THE MINISTER OF MINES. 1916

of the vein is very irregular and infrequent. At the time of visiting the property the owner
was engaged in hand-sorting the ore already taken out and expected soon to be able to make
a shipment. A grab sample of the band-sorted ore assayed: Gold, 0.06 oz.: silver, 12.6 oz.;
lead, 71.3 per cent. With the present development the property is of slight importance.

PLACER-MINING.

Placer-mining was at one time quite important in the Fort Steele Mining Division, but
latterly it has dwindled away to a4 small annual gutput. As mentioned before, Wild Horse
creek was the most important of the placer-gold creeks, several miles of the gravel bars and
banks of this stream having been worked first by drifting methods and later by hydraulicking,
Wild Horse creek rises in the Rocky mountains and jolns the Kootenay river at Fort Steele,

During the last few years the creek has been mainly worked by Chinamen, who work in a
primitive manner with rockers. They are for the most part working over old tallings, but
oceasionally find a small patch—a few cuble yards—of virgin ground overlooked in the previous
workings. 1In the season of 1915 about 100 Chinamen were at work this way, working in groups
of three to half a dozen. It ig rather hard to find out how much gold these Chinamen recover,
but it is certain that it does not amount fo very much.

One small hydraulic concern was &t work on the creek, alse operated by Chinamen unnder
gome sort of an arrangement with the owner, The only information obtainable about this was
that the gravel carried about 5 cents to the yard, The site is favourable for hydraulicking,
with a bank 60 to 100 feet high and a 100-foot head of water. On the seale it is being worked -
it iz doubtful if anything more than wages could be made. :

On Perry creek no placer-mining was being carried on at the time of the writer’s visit, but
during the previous winter and spring some drifting operations had been done just above the
“Falls” by Gus Theiss and partners. From time to time during the season a little work Is
done by “ snipers.”

Perry creek has the reputation of having had rich gold-placer ground, and the total produec-
tion of all former years has been considerahle. Hydraulicking operations have been tried in
places along the creek, but without mueh success, and one company started to handle gravel
by means of a steam-shovel and then running it through sluice-boxes. This outfit was not a
success, due mainly to mechanical difficulties that developed in operation. The shovel is still
on the ground,

Near the “ Falls” the Perry Creek Hydraulic Mining Company in 1003 started operations
on a large scale to hydraulie a bigh gravel-bank between the present channel and what is
supposed to be an o0ld channel of the stream. A full deseription of this placer deposit and
the work done by the company is given by Wm, Fieet Robertson, Provineial Mineralogist, in the
Minister of Mines' Report for 1903, to0 which the reader is referred. The company operated
for a time, but apparently without any great success, and now bas been idle for some years.
There seems to be no doubt that the gravel-bank, which has hardly been touched as yet, contains
a few cents to the yard, possibly enough to pay if worked on a large scale. Then once this
bank ig removed or a.channel cut through if, access can be had to the old channel. From the
configuration of the ground there is little doubt that this depression or valley is really an old
channel of Perry creek, but the question of whether it carries pay-gold values has neither been
proven ner disproven. _

During the summer of 1915 an attempt was being made to again start up this hydraulic
enterprizse. The promoter had obtained some sort of an agreement or option from the original
company, and he has now arranged with New York and Chicago capitalists to furnish the funds
for a new attempt. Some changes are to be made in the methods of attack in the way of bringing
the water from the flume in from a different point, and more adequate facilities for disposing of
the tailings. It was hoped a start would be made In the fall of 1915 and that active work would
commence in 1916, but it is not known how far these plans have materialized.

Piacer-mining on other streams in the distriet has not been very active of late, being confined
to small individual operators, mostly Chinamen. '

FraTHEAD RIvER OILFIELD.

The Flathead River oilfleld is situvated in the south-eastern part of Fort Steele Division.
In the 1914 Annual Report of this Department there 18 8 report on the oil possibllities of this
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district by Ralph Arnold, a well-known oil geologist of California, Further drilling was carried
out in the summer of 1915 and encouraging results obtained. 'The following information, whieh
relates to the holdings of the Flathead Ofl Syndicate, is contained in a letter from the manager
to Colonel Guy H. Kirkpatrick, a member of the syndicate, who kindly glves permission that
it may be published :—

*I returned a week ago to-morrow from the oil camp., No. 3 well is down 970 feet, still in
very badly broken bluish-grey limestone formation. The drilling is stili In the overthrust
formation, which is probably several hundred feet thicker.

“ Fresh water was cased off at T15 feet, and at T35 feet a whitish limestone was encountered
giving off a very strong petroleum odour, the limestone gradually turning somewhat grainy and
darker in colour and yielding considerable oil. The drill was shut down to weld stem at about
800 feet deep, and on starting up considerable oil was observed, so the drillers set to to fill a
S4-gallon gasolene-drum, and very few dippings of the bailer or sand-pump filled the barrel
two-thirds full. No water was present in the hole at this time except a very small amount,
which it was figured was struck with the oil. The well was continued on down to 970 feet, and
considerably larger quantities of water, oil, and gas were struck in the lower layers of rocks.
On arrival at camp I advised making a test of the upper strata producing oll, 5o we cemented
off the water, gas, and oil below the 800-foot level, and have ordered 2 regular oil-pump and
some storage-tanks from Pittsburgh. IWe will pump the well day and night for two weeks and
see what it will yleld. The drillers estimate 2 to 10 barrels per day, but only test will tell.

“ Monday, October 11th, the casing arrived to shut off the water in No. 2 or Davenport well,
s0 on Tuesday, October 19th, the crew started putting in the easing to shut off the last flow
of artesian water,

“ While trying to seat the casing the well took two spasms of flowing tremendous volumes
«of oil, gas, and water, driving the drillers from their work, and on subsiding some 10 gallons
-of oil was caught in some water-pails which were handy. The oil is the same eolour and quality
as No, 3, sample of which I have sent you by express. The casing was very light weight, best
we could get without sending back to Pittsburgh, but we put it in, and had only drilled about
12 feet when another flow of water was encountered. The drillers pulled the casing and iried
1o reseat it to shut off last flow; bottom hole packer did not work, o they tried to pull it again
and pulled it in two, so they shut No. 2 down again until we can get then 1,000 feet of extra
‘heavy 614-inch casing and a bottom hole well-packer.

‘“‘The oil-pump, tanks, and casing have been ordered and will be at Belton ready to freight
in on the first fall of snow. We have several months’ provisions on hand, coke, horse-feed, ete.,
80 we could keep working nicely during the six weeks of bad reads, which always oecur about
‘this time of the year, and again in the spring, as we did not expect any further delays on account
of casing, '

‘“ Another standard drilling rig will be put in operation in the Flathead by Spokane
«<apitalists on the first snow.”
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NORTH-WEST KOOTENAY DISTRICT.

REPorT OF ROBERT GORDON, GOLD CoOMMISSIONER.

T have the honour to submit herewith the annual reports on the progress of mining within
the Revelstoke and Lardeau Mining Divisions for the year ending December 31st, 1915.

Although very little actual production has taken place, a most optimistic feeling has prevailed
and steadily grown throughout the past year.

Development on, and the commencement of shipping from, the Lanerk mine has proven that
the abandonment of a number of mining properties a few years ago was a mistake, and the
advance made of late years in the system of development and the mining and handling of ores
will encourage the owners and investors in this district to recommence work on a more careful
and economieal basis than formerly.

Miners and prospectors who left this district some years ago for the newer, more northerly
mining districts are now beginning to return.

‘With a continnance during the next year of the inereasmg interest already shown on the part
of outside investors, we may look for a good year of development during 1916.

REVELSTOKE MINING DIVISION,

RePoRT OoF R. S, SQUAREBRIGGH, MINING RECCRDER.

I have the honour to submit herewith the annual mining report and office statlstlcs of the
Revelstoke Mining DMvision for the year ending December 31st, 1915.

The mining operations in this Division, T am pleased to report, show gquite an increase over
the preceding year, and every conflidence is expressed by the owners of mineral and placer claims.

French ereek, in the Big Bend district, is again attracting quite a lot of attention. This
well-known stream, whose placers have yielded in the past, princlpally through wing-damming
the creek and ghovelling in the shallow gravels near its mouth, continues to be the principal
mecca for the ¥ grub-stake ” miner. The Pioneer Placer Mines, Limited, whose property is now
in liguidation, was closed at the outbreak of the war. The Gold Hill Hydraulic claim, owned
by Remillard, Fulmore, Williams,” and Kitson, made a satisfactory clean-up for the season,
notwithgtanding shortage of water. Several individual miners and a number of Chinamen were
engaged in “ gophering ” along the ereek during the summer months.

At MeCullough creek Marsaw, Shields, and Aiken have been working on the Ophir claim,
and succeeded in sinking a shaft 110 feet deep on the lower end of the claim, but did not reach
bed-rock on account of the excessive amount of water encountered below the T0-foot level. A
drift was opened up at the 70-foot level to tap the lower gravels at the mouth of the ereek, and
is in approximately 300 feet. The owners now feel confident they will soon strike the old Ophir
pay-streak.

Smith Creek.—During the year but little actual mining was done on this creek; several
individual miners were engaged in “ sniping*” along the lower end of the creek, making fair
wages.

At Haymond Allen's, across the river, where he has ground-sluiced a considerable yardage,
the pay-streak has not been tapped, but gold in small quantities has been taken out each year.

Camp Creek.—No development of any consequence has ever been attempted en this creek.
Although heavy gold has been found on the rim-rock, no one has succeeded in reaching the
deep ground. Deep ground has been emcountered on Goldstream, below the mouth of Camp
creek, but the works were flooded by the high water. The prospects obtained from the
preliminary shafts are said to be very encouraging.
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Downie Creek.—This bhas been a very quiet year in this vicinity, nothing but assessment-
work being done. On Boulder and Canyon creeks, tributaries of Downie creek, J, O. Montgomery
has geveral promising claims, hut has been unahle to do more than the assessment-work.

Carnes COreek.—On the 98 group, consisting of four claims situated on the South fork of
Carnes creek, about four mlles from the Columbia river, and owned by Elijah McBean, of
Revelstoke, considerable work has been done, A tunnel has been driven approximately 300
feet; the face iz about 250 feet below the surface, and the ledge-matter, which is 10 feet in
width, eontains good values in gold. Two shafts 150 feet each have been sunk in the ledge
at higher elevations; the vein-matter in both shafts earries arsenical iron with gold values;
there is also considerable silver-lead ore near the surface. This property has been systematically
developed for the past eighteen years, and will likely prove one of the prinecipal producers of the
distriet in the near future.

LaForme Creelc—The high prices being paid for metals has resulted in a number of new
loeations being made on the various silver-lead properiles on this creek. Considerable develop-
tment-work was done on some of these properties during the years 1898 and 1899, but owing
to the lgck of transportation facilities no shipments were made. During the past’ summer there
have been a number of Ameriean capitalists looking over the locations on this creek, and the
coming summer will see developments started and shipments made from these claimg, which,
from agsays made during the past summer, show that they are rich in silver-lead. )

From LaForme creek down the Columbia river to Revelstoke nothing of any importance has
been ever done; although during the past few summers, principally during the low water in the
spring, several miners have been engaged in rocking along the bars of the Columbia river, and
some are said to have made good wages. At Eleven-mile creek, on the Columbia river north of
here, work on the Savona placer claim has been Kept up during the year.

South of Revelstoke, near Wigwam, several new mineral clalms have been located on
Akolkolex creek, and considerable development-work has been done on the old claims owned
by Arthur Kittan and John Lewis. Several small shipments have been sent to the assay office,
but we have not heen able to procure the returns.

Albert Canyon, on the main line of the Canadian Pacific Railway, about twenty-two miles
east of Revelstoke, is the headquarters of the old Waverly-Tangier silver-lead mines, This
group, located at the head of Downie creek, and reached via the North fork of the Illecillewaet
river, will resume operations the coming summer after lying idle since 1899. The new manage-
ment, composed of Spokane and Seatile mining men, plans extensive developmentis. Several
locations have been made contiguous to the group. Auto-trucks will be employed to make ore
delivery to Albert Canyon and return supplies to the mines, greatly reducing the excessive
wagon-haulage chafges formerly charged.

Near Illecillewaet work on the Lenerk mine, under the management of W. B. Dernberg,
has been going on steadily since February, employing an average of ten men daily. A Riblet
tramway was constructed late in the fall, worked in two sections. The total length of the two
trams is 6,900 feet, the upper span being 3,600 feet and the lower span 3,300 feet. During the
month of December 96 tons of ore was shipped from this group, 64 tons running 34 per cent.
tead and 88 oz. silver to the ton, and 32 tons running 29 per cent. lead and 26 oz. silver., The
severe cold and heavy snowfall dquring the latter part of December have been quite a handicap
to the shipping, but that has now been overcome, and beginning some fime in January of the
New Year the management expects to be able to ship a 30-ton car every second day. Very little
development-work has been done on new ore-bodies this year, the work being miostly confined
to the prospected ground. A very profitable shoot of 175 feet has been driven on in the Maple
Leaf claim, showlng from 15 inches to 41% feet of about $30 ore; this ghoot has been developed
for 200 feet perpendicular. It has been proven, by using a pump to gink with at their lowest
point, that ore continues below the old Lanark workings. This was found by merely prospecting,
and if it is found that the showing continues they intend to install another larger pump and
sink to considerable depth. While the values have heretofore been confined to lead and silver,
seemingly commercial bodles of zine are now belng encountered. Whether this will continue
of not remains to be seen, but the owners, so far, are satisfied with their expenditure and have
hopes ultimately of having a good producer.
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OFFICE STATISTICS—REVELSTOKE MINING DIVISION.

Free miners’ certificates ........ ..ottt it 133
Claims recorded (MINeTal) ........iiiiiiiniiitinnrnnrarosarnornssnenss 66
Claims recorded (DIACEL) ... iiine it et iiarartnraarsrtaransnsn 11
Certificates of work recorded ... ... . oot it 19
Payments in Iieu of WoIkK ...t it e b ear e 2
Placer leases granted .......cioviiiiiniirionnrrirerntorosansn s 2
Agreements and transfers recorded ....... ..ol 9
Abandonments recorded ... i e it i e i 2

LARDEAU MINING DIVISION,

REeport oF WM. A, STRUTT, MINING RECORDER.

T have the honour to submit herewith my report of the progress of the mining industry
in the Lardegu Mining Division for the year 1915.
Mining operations in this district are not at all active; in fact, they show a falling-off from
last year, aside from the asgessment-work done.

No company operated in here this past year.

drifted some 80 feet with good results.
Two hundred and fifty feet of tunnel was driven on the Ercise and Duly claims, hut the
ore-shoot was not encountered.

OFFICE STATISTICS—LARDEAU MINING DIVISION.

Free miners' certificates (ordilary) ....uoiv e iiri i iinerriosrrnriaerunns 33
Free miners’ certificates (COMPANY ) ..vvuureroetnrnirenncerstrennnieins 1
Certificates 0f WOLK .. ..ivet ittt iaan et tatnctiaaanrenraiaasaranss 66
Payments in el of WoTK ... ...iiiniiniriiirnnrnnriinrerransainrnaanas 3
Locations recorded ............. e bedraeaariiesteeraarer sy 19

Agreements and transfers recorded ............. e irer et 10

-

The owners of the Spider and Mabel claims
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SLLOCAN DISTRICT.

AINSWORTH MINING DIVISION,
Rerorr BY R. J. STENSON, GoLp COMMISSIONER,

I beg to submit the annual report for the Ainsworth Mining Division for the year 1915,

During the year an improvement has taken place in the mining industry; the high prices
of lead and zine have stimulated development and given speenlative interest to several properties,
as & result of which the Revenue and Flint properties, on the South fork of Kaslo creek, were
bonded by East Kootenay capitalists. The latter property is under the management of J. Carter.
It was found impossible, owing to the heavy snowfall, to get in supplies and arrange comfortable
quarters for the men; therefore, work during the winter on the Revenue was abandoned. It is
the intention to push the work on hoth properties as early as possible in the spring.

The prineipal shippers were the Biuebell, No. 1, Cork, Utica, Whitewaler, and Panama.

This property, owing to the war, closed down for about a year, but
Bluebell. resumed operations in August last; during the five months about 23,500 tons
of ore was mined and milled, which produced 2,200 tons Iead concentrates,
all of which was taken from the third level, about 200 feet below the level of Kootenay lake;
the water is being handled by an electrically operated centrifugal pump. An average of almost
forty men was employed for the year.
After a shut-down of six months operations were resumed on February
No. 1. 15th last. The shaft was sunk 100 feet and a crosscut driven to the vein
on the lower level; 7,000 tons of silver-lead ore was shipped to Trail smelter;
an average of thirty-eight men employed underground and twelve on surface work. The property
is owned by the Consolidated Mining and Smelting Company.
‘Work was commenced on May Ist and continued until November Ist,
Cork. when, owing to shortage of water, the mill was closed and the foree reduced
from thirty-five to fifteen men employed on development. Over 10,000 tons
of ore was mined and 980 tons lead concentrates was shipped. Cook and bunk houses were
erected and additional pipe-line was constructed, which is expected to furnish sufficient power
for all purposes. It is understood operations will be resumed in the spring on a more extensive
scale,

Utica—Work done on this property consisted of 58 feet of drifting, 106 feet crosscutting,
and 200 feet of raising; 476 tons silver-lead and 163 tons zinc was shipped, the latter to Blende,
Colerado; beth of these ores run high in silver. Twenty-five men were employed throughout
the year.

Whitewater.—Twelve men were employed continuously; 175 tons silver-lead and 594 tons
of zine ore was shipped, the latter to Bartlesville, Oklahoma.

The Panamae operated steadily all year, during which 120 feet of development was accom-
plished. This is a “dry ore”; the silver values are high. Three men employed and 35 tons
shipped.

Florence~—This property has just entered the shipping-list; arrangements were made to mill
this ore at the Highiand mill, near Ainsworth, late last fall, but threough lack of water it shut
down. A new camp for forty men was erected and a hydro-electric plant on ‘Woodbury creek
was installed. Ten men were employed.

The Highland was operated by the Consolidated Mining and Smelting Company with five
men on development. The lower level was connected with the upper workings, considerable
ore being blocked out and 40 tons shipped.

Snelling.—Considerable development-work dene, with favourable results, under the manage-
ment of J. F. Carey.

Flint.—A large body of lead ore was developed on this property, and 1t was honded by
East Kootenay capitalists. It is expected to be further developed, extensively, in the spring.



K 120 Rerort oF THE MINISTER oF MiINES. 1916

The Grant and Generel, near Ainsworth, employed two men the greater part of the year,
extending the tunnel 40 feet, two upraises 120 feet, and sacked 3 tons of ore, said to run 2,000
0z, silver.

The S§t. Patrick, on Hamill creek was developed with satisfactory results; the ore encoun-
tered assays 100 oz. sllver and 79 per cent, lead.

Gallagher~0On thig property six men were employed; the work done consisted of 472 feet
qf drifts, crosscuts, and raises. Thirteen tons of ore was shipped from the old workings. A
gasolene-driven air-compressor and two machine-drills were added to the equipment.

Comfort.—Adjoins the Bluebell, and here buildings were erected and considerable stripping
effected.

I may say Increased activity is expected on the Krao and Skyline, in Alngworth camp; the
Index on the South fork of the Kaslo ereek; the Bell and U.8., in Jackson basin,

OFFICE STATISTICS—AINSWORTH MINING DIVISION,

Free miners’ certificates .......iiririiirianr i i i st 174
Locations recorded ... ... iuiiiiiieiniatariirasareeitesncerioacsain ses. 103
CAssessments ... ... i i e e 95

Transfers, ete.

SLOCAN MINING DIVISION.
I’EPORT BY ANeUS McINNES, MINING RECORDER,

I have the honour to submit herewith the annual report on the mining operatlons in the
Slocan Mining Division for the year ending December 31st, 1915.

It is pleasing to be able to state that the year 1915 was one of the most prosperous, in the
way of ore shipments and development-work done, that the Slocan has ever seen. With the
prices of our metal products on the move upwards, the prospects for the year 1916 are bright
for the Slocan. )

The Silverton camp has taken the lead in the last year, having four big producers in
operation, of which the Standard made the greatest output. About October the Galena Farm
Mining Company, owning the Galene Farm, operated@ by Patrick Clark, of Spokane, began ship-
ping, which added greatly to the output from that camp., The shipments from Slocan Lake points
will aggregate about 3,000 tons a month, including zine shipments,

The Stendard was the largest shipper, with an output of approximately 1,800 tong a month,
working a crew of about 200 men, I am informed by the management that the mine never
Iooked better than now. The company is paying regularly $50,000 in dividends, with an extra
dividend when the accumulation warrants, which, at the present time, is over $300,000.

The Silverton Mines, Limited, situated on Four-mile creelk, has had a good year; the mill
has been grinding about 90 tons of feed daily; between concentrates and clean ore it has shipped
on an average 400 tons a month. The ore is high in silver. Abcut three-quarters of the tonnage
is zinc ore with high values in silver, The mine-development is being kept well ahead, with big
reserves of ore blocked out. I understand it is the intention of the management to increase the
output considerably in the early spring.

The Northland Mines, Limited, befter known as the Galene Farm, was taken over shortly
before the war started by the late Patrick Clark, of Spokane, and iz now managed by the son,
P. Clark, who last summer erected a fine concentrating-mill piant on the property capable of
handling 100 tons of ore-feed a day. The mill is now turning out zine and lead concentrates
to about 700 tons a month, In the mine about a year’s ore is blocked out, and it iy expected,
in the spring, to increase the output to 1,000 tons a month. -

The Lucky Thought is owned and operated by the Consolidated Mining and Smelting Com-
pany of Canada, which acquired it about a year ago and has since been doing much development-
work.

The Echo group, situated directly above the Standard and on the same vein, has also been
doing a great deal of development-work in the shape of tunnels, drifts, and stopes. Some bodies
of silver-lead and zinc ores are being opened up; the work is carried on under the mahagement
of J. Thompson, who is oue of the owners,
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The Apexr group, situated on Carpenter creek near New Denver, is operated by A. J. Becker,
who has for the last two years been developing the property, and is now starting to ship the
ore blocked out, the first car having been dispatched a few days ago to the Trail smelter; the
ore carries from 1060 to 600 oz. in silver.

The Molly Hughes is another property close to Slocan lake and was being developed for the
last year; this is another dry-ore property and carries very high silver values. The owner
expects to start shipping in the early spring.

The Sandon, Three Forks, and McGuigan camps have done much in the way of development
and other preparations for a larger output of ore.

) The Black Grouse, near Three Forks, is a dry-ore property, and recently large bodies of
very high-grade silver ore were struck,

The Alps, near Three ¥orks, on the North fork of Carpenter creek, is an antimony property
owned by W. A. McMillan, of Vancouver; the mine I8 very high up and difficult to work in
winter-time. Mr. McMillan shipped two cars of this ore in the fall to England.

The Ruth & Hope, at Sandon, shipped high-grade silver-lead ore; this property has worked
steadily for about fourteen years. Last fall the foundations of the mill were renewed, and
concentrates as well as clean crude ore are now belng turned out,

The Slocan Star, at Sandon, under the management of Oscar V., White, is shipping steadily
and doing much development-work, and lately ran into bodies of clean ore; the concentrator is
doing good work.

The Mountein Con is a property very high up the mountain, and, on account of lack of
transportation and snow, can only work about four months in the year. It is worked under
lease to Wm. Bennett, of Sandon; in the short time he worked with a small crew last summer
hé took out about $30,000 worth of ore of very high grade.

The Noble Five is owned and operated by the Hon. James DllIlSl‘ﬂLll[‘ A long crosscut tunnel
started about a year ago is now about finished, which, it is expected, will tap the ledge about
1,200 feet below the other workings. )

The Payne is also about finishing a long crosscut and has got the vein at a greater depth,
with & good quantity of ¢lean ore and much coneentrating and zine ore.

The Surprise has worked continuously for the last fourteen years and employs between
thirty to forty men, and shipped during the last year about 1,800 tons of silver-lead concentrates
averaging 120 oz silver and 60 per cent. lead, and 2,800 tons of 40-per-cenf, zinc concentrates
having 24 oz. silver values,

The XNoonday, in the Sandon camp, operated by a company, mostly Spokane people, and
managed by Bruce White, has opened up & body of ore and is preparing to ship regularly
from now on, having already started rawhiding.

The Wonderful, operated by Clarence Cunningham, has made several ghipments of good ore
during the year, and it iIs believed they now have the vein in-place. This property has been
worked for years by different partles, who worked it for the float-ore found in the earth, but
were never able o locate the vein.

The Rambler-Cariboo, in McGuigan basin, is owned and operated by a syndicate of people -
from Spokane, and has been working countinuously. for sixteen years. The superintendent (W.
Cameron) informs me that they have much ore in sight now. They have a large reserve of ore
blocked out and expect to ship more this coming year than ever. They shipped this last year
500 tons of erude ore (silver-lead), 2,000 tons of silver-lead concentrates, and 1,600 tons of zine.
They have pald $75,000 in dividends to the owners during the year.

The Lucky Jim, situated at Bear lake, under the managénient of A, Larson, of Spohane,
has been put on the list of shippers last fall; this property is mostly zine ore.

OFFICE STATISTICS—SocAN MININg DIvISION.

Free miners’ certificates ... ...t ineaine i inrrsiiaaaretn s 151
Free miners' certificates (COMPADT) . oot vvurnrinannrarrarrtotrarareres 2
Free miners’ certificates (speelal) ... ittt 2
Claims 1oCated ..ttt e ettt e e bt et 62
Assessments recorded .................. e e e i e e 136
Agreements and fTansfers ..........ooiiiinniiinnarinarastiiienns 13

Certificates of IMPrOvEmENntS ... ouriir v innne i iaaie s iiaaesainiarennns 2
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SLOCAN MINING DIVISION.
Notes BY J. P. GALrowAY, ASSISTaANT MINERALOGIST,

At the close of the field season of 1915 the writer spent a week in the Silverton camp,
noting mining conditions generally and examining some of the more important properties. This
section of the Slocan district has experienced a very satisfactory mining development during the
past few years and is now in a prosperous and Lealthy condition. The outstanding mine in thig
camp is the Standard, which has been and is a steady dividend-payer. This property was worked
with indifferent success for many years, and its present condition Is a testimonial to the hard
work, ability, and progressive optimism of Geo. Aylard, the former owner, and now managing
director of the Standard Silver Lead Company, which owns the property. Another important
property in the district is the Hewitt-Lorne Doone group, owned by the Silverton Mines, Limited,
M. 8. Davys, managing director, and Geo. Stillwell, superintendent. 'The ore from this mine
has always been difficult to mill, and it is only lately that complete success has been obtained.
The jniroduction of ofl-Hotation in the mill has successfully solved the problem of treating the
ore, but it took considerable time and experimentation to so adjust the oil-flotation process as to
handle the ore. Mr. Davys and Mr. Stillwell are to be congratulated on their success after
flotation experts of the Minerals Separation Company had failed. ‘This mine now has a promis-
ing future.

The Van Roi Mining Company, which formerly was a large producer, has been clogsed down
since war broke out. It is helieved that the known developed ore reserves are practically worked
out and further development will be required. This ore is also difficult to treat, and the present
mill, designed only to use water-concentration, does not make a very high percentage extraction.

The Galena Farm, an old property previously worked twenty years ago, was bonded last .
year, work commenced, and a 100-ton a2 day concentrator erected. This property is now being
operated by the Patsey Clark Estate.

Development-work was carried out during 1915 on the Alphe and Fcho claims, above the
Standard; on the Lucky Thought, near the Silverton Mines mill on Four-mile creek, by the
Consolidated Company; and on the L.H., south of Silverton. Small ore shipments were made
from the Buffalo, Comstock, and Walkefield by leasers, but work was not continued on these
properties.

The future of the ecamp now looks promising, and it is more than probable that the present
high prices of lead and zinc will encourage the reopening-up of others of the old properties -
worked in former years,

" The general geclogical and physical features of the Silverton camp are well known; refer-
ences to the camp, sometimes short, sometimes extended, will he found In all the past Annual
Reports of this Department since the commencement of mining In the district thirty years ago.

In 1909-10, O. F. Leroy, of the Geological Survey, studied the geology of the Slocan Map-
area and preparéd a topographic and geologic map of this section. Interim reports on this work
appear in the summary reports of the Geologleal Survey of COanada for those years, but the
final memoir has not been issued yet. The following excerpt from his 1910 Summary Report is
appended :— ’

“The rock series underlying this distriet are the Shuswap, Selkirk, and Slocan, of which
the former is Pre-Cambrian., The relative ages of the Selkirk and Slocan serles have not yet
been fixed with any degree of definiteness, owing to the apparently entire absence of fossils.
The present contact relations between the three above series is to be accounted for by intense
folding, accompanied by overthrust faulting during the later epochs of mountain-building. The
hiotite-schists of the Shuswap are in sharp contact with the gofter green schists of the Selkirk,
and those of the latter are similarly related to the black slates of the Slocan series.

“ Near the border of the Selkirk small infolds of the Slocan series are occasionally to be
found, while along the Blue Ridge summit there is a marked synciine, passing southwards into
a monoclinal fold, the central portion of which is composed of rocks lithologically identical with
those of the Slocan zeries.

« In Jurassic or Post-Jurassie time the above series were intruded by enormous batholiths
of granitic rocks, and mountain-building p'roeesses continned lomg after this intrusion, as
evidenced by the folded and faulted dykes and sills genetieally connected with the batholith.
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“ The Tertiary period is not represented in this district, and the Quaternary only by limited
areas of glacial drift and alluvinm.

“ Shuswap Series.—The Shuswap series is developed as a comparatively narrow band along
the west shore of Kootenay lake, broadening somewhat in it8 northern extension beyond Shroeder
creek, The series consists of interbedded acid and basie gneisses, hornblende, and biotite-
schists, quartziteg, and cerystalline limestones, with intercalated sills of granite, gunartz porphyry,
diorite, ete, The general strike makes a slight angle with the trend of the shore-line, and varies
from N, 15° W. to N, 25° W., with south-west dips ranging from 45 to 85 degrees. The series
also occurs along the east shore of Kootenay lake and the west shore of Slocan lake in isolated
exposures. ’

“ Sellirk Series.—The Selkirk series occupies a roughly triangular area in the north and
north-east part of the sheet, and is composed, in the main, of rocks of igneous origin, with but
a small development of sedimentaries. Hornblende, chlorite, and quartz schists predominate,
with subordinate breccias, partially sheared eruptives both acid and basie, silicified ash rocks,
cherts, quartzites, and limestones. Of the basic eruptives, dykes and masses of serpentine are
of most frequent occurrence., The general strike of the series corresponds with that of the
Shuswap, and in the northern extension of the series graduwally swings to the west. With the
exception of a portion of the Blue Ridge syncline, the dips are prevailing to the south-west and
south.

« Qlocan Reries~—This series occupies the maln area of the sheet south and west of the
Selkirk, It is composed of interbedded sandstones (passing into quartzites), argillites, slates,
and limestones, with all grades of transition between the main types. The slateg are usually
highly carbonaceous, and in a crushed form become graphitic. The quartzites and sandstones
are usually impure from clayey and caleareous material, and the limestones are both carbon-
aceous and argillaceous.

“In the mone of contact metamorphism surrounding the granodiorite batholith, the above
rock types have been altered to andalusite, biotite, and guartz schists, hornstone, ¢rystalline
limestone, and marble.

“The series lies in an irregular basin, the rocks overlying the Selkirk on the east margin,
and apparently the Shuswap on the west, although the Selkirk may also be present but concealed
by the waters of Slocan Iake, No basal beds are exposed, but sandstones and quartzites are
predominant in the west, while limestone is o more prominent member of the eastern portion of
the series. In the west the strike of the rocks is northerly, in the main, but gradually swings
to the east and south of east, roughly corresponding to the trend of the contact between the
Slocan and Selkirk series. The dips are usually high, and are rarely under 40 degrees.

“ Jgneous Rocks.—With the exeeption of those rocks peculiarly associated with the Shuswap
and Selkirk series, the igneous rocks are later than the Slocan series, The oldest group occurs
chiefly as sills in the slates and quartzites; they are completely altered and now consist of
secondary guartz, carbonates, mica, and chlorite.

“Mo Jurassic or Post-Jurassic time is referred the emormous hatholithic intrusions of
granodiorite and other closely related plutonic rocks which occupy 80 large an area in the ‘West
Kootenay district. The northern part of the Nelson batholith occupies the greater portion of
the southern border of the Sloean sheet. The rock varies from mica and hornblende granites
to granodiorites, and even more basic types. They range from medium to coarsely porphyritic
in texture, and in colour from light grey to almost white. Genetically connected with this
batholith is the great serles of siils, dykes, bosses, and stocks of finer-grained porphyritic
varieties of the above plutonics, which are widespread throughout the area, with the greatest
development in the rocks of the Slocan series.

“ At a somewhat later period all the older rocks, both sedlmentary and Igneous, were cut
by basic, mica lamprophyre dykes, and these represent the last evidences of igneous activity in
the district.

« Beonomic Geology.—Silver-lead and zine deposits occur in the granitic rocks of the Nelson
batholith, and in the Selkirk and Slocan series, the most important and numerous ore-bodles
being found in the Slocan siates.

“p the Selkirk the ore-bodles occur in the greenstones and schists, and have been found
hitherto t¢ be too small and of too pockety a character to render them important products.
In the granitic rocks the ore-bodies occupy flssures or zones of fissuring which may correspond
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to the local master-jointing in the rock. The fissure may be several hundred feet long, with a
width varying from that of a knife-blade to § or 6 feet. Both wet and dry ores occur in the
granite; examples of the former are the Fisher-Maiden, Mountain Con, and Flint mines, and of
the latter the Molly Hughes, McAllisier, Sweetgrass, ete. In the rocks of the 8lecan series the
fissure system I8 best developed and contains the largest veing and ore-bodles. 'The veins vary
in length from a few hundred to about 4,000 feet, and in width from a few inches to 50 feet.
They almost invariably cut across the strike or dip of the formation, bedded veins belng quite
rare. In such a wide area the strike varies greatly, and the dips range from 30 to 80 degrees.
The veins either end by swinging in on the bedding-plane of the slates and quartzites, or feather
out in the broad bands of softer slates, Faulting is difficult to detect on account of the similarity
of the rocks; it is only where sills of porphyry oceur that the small displacements may be seén.

“ Where the vein is wide the filling iz largely crushed and broken country-rock., Siderite,
quariz, and calcite are the most common of the gangue minerals, and the deposits are charac-
terized by having one of the above either as the predominant or as the almost exclusive gangue
mineral. ’

“The ore-shoots are usually composite in character, and consist of irregular bands, lenses,
and masses of clean galena or zinc-blende, and intimate mixtures of the two.

“ The shoots vary from a few feet to 400 feet or more in length, and from a few inches to
40 feet in width. As a rule, the pay-streaks of high-grade ore favour the hanging-wall, and vary
from a fraction of an inch to over 5 feet in width.

+“The ore-bodies favour the softer slates and sandstones which are more carbonaceous,
rather than the quartzites and porphyries, but there are some exceptions in which the reverse
is true.

“The ores are classified under wet and dry; the former having calcite or siderite as gangue
with the galena, while the latter have quartz. (Galena and blende, with tetrahedrite (freibergite,
grey-copper), are the chief metallic minerals. Ruby and native silver and argentite are found
in a few deposits. Chalcopyrite and pyrite are almost invariably present, the former in small
amount and the latter in increasing quantity as the lead content decreases.

« At present the values of the ores mined range from about 7 per cent. lead and 20 oz
silver to the ton—which is low-grade concentrating ore—to the high-grade ore which ranges
from 50 to 75 per cent. lead and from 80 to 175 oz. silver per ton, The dry ores run high in
silver, with low lead content. Gold occurs in many of the ores, with assay values from $1 to
£7 per ton.” ’

In the 1911 Report of the Minister of Mines will be found a report by W. Fleet Robertson,
Provincial Mineralogist, on the Slocan district, in which there are extended descriptions of the
Stendard, Van-Roi, and Hewité-Lorne Doone mines, The writer will therefore try to avoid
undune repetition, but simply note new work and developments.

This company owns a group of claims on the north side of Four-mile

Standard creek about two miles from the town of Silverton, The claims include the

Silver-Lead Emily Edith, Standard, and Alpha, and the principal mining-work is on the

Mining Co. Standerd. The Stenderd was the nucleus of the present company and was

first acquired by Geo. Aylard from the original owners; later Mr. Aylard

interested Finch & Oampbell of Spokane, and the company was formed, and the Emily Edith

and other claims were secured by purchase. The Alphe is being operated at present by the
company under sone sort of an option with the owners, the estate of N. F. McNaught.

In 1911 the water-concentrating mill was erected on the shore of Slocan lake, at the north
end of the town of Silverton, and connected to the mine by an aerial bucket tramway. A flow-
sheet of this mill is given in the 1911 Report, and only slight modifications of the mill design
have been made gince that time. The capacity of the mill I3 about 150 tons a day. The products
of the mill are lead concentrates carrying good silver vaiues which s shipped fo the Trall
smelter, and zinc conecentrates containing some silver which are gold to smelters in the United
States. No fizures as to extraction are available, but it is known that both lead and zine losses
in tailings are considerable. It is probable that the average all-round extraction on silver,
lead, and zine values is not more than 70 per cent. Such losses are usual in any mill using
jigs and tables operating on lead-zinc ores. Alse when any of the ore containg grey-copper and
ruby-silver {(as is often the case), these minerals are almost entirely lost in the tailings, thereby
causing a heavy loss in silver values. The reason that a lead-sine concentrator generally has
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high tailings losses is owing to the habit of this class of ore to slime readily, and such slimes
of metallic minerals cannot be saved in ordinary concentrators. OFf late years a great deal of
work has been done in adapting flotation processes to the treatment of these slimes, and great
success has been attained in many places, notably at Broken Hill, Australia, where flotation
bad its inception, and later in many sections of the United States. The pioneers in the use of
oil-flotation to treat silver-lead zinc ores in British Columbia were the Silverton Mineg, Limited,
and later the Standard Company. The process is working successfully at the mill of the former
company In combination with a preliminary water-concentration, and a very satisfactory recovery
of the values in the ores is being obtained. The process at the Standard Company’s mill is in
the final stages of experimentation and a plant to treat the tailings is about to be installed.
One of the chief difficulties in adapting flotation to the treatment of tailings containing lead:
and zin¢ sulphides is the selective separation of these minerals by oil-flotation. It is compara--
tively easy to fioat the lead and zinc sulphides together and separate them from the associated
gangue rock, but it is much harder to float elther sulphide by itselt, One way of dealing with:
it is to make a eombined lead-zine concentrate and then separate these by later treatment on a
shaking table. Or, again, by a proper selection of oils and modifications of the process a partial’
geparation can be made by oil-flotation. A description of the process in use at the Silverton
Mines, Limited, is given in the notes on that company's mill.

The Siandard mine is developed by eight tunneis, all of which are adits driven in on the
vein. The vein is a large one, up to 100 feet in width, and the vein-filling consists for the most
part of erushed slate, together with some quartz, calcite, and siderite. The main ore-shoot in:
the mine is developed between No. 3 and No. 6 levels. This ore-shoot was undoubtedly the-
largest shoot of high-grade galena ore ever uncovered in British Columbia. On the No. 5 level
it wag 400 feet long and showed up to 20 feet in width of clean galena, besides an equal thick--
ness of concentrating-ore. All ore above No. 4 has been stoped out, and most of that above No. 6..
At the present time No. 8 tunnel is being driven in, and exploration is being carried out between:
Nos. 6 and 7 fo find the downward continuation of the main ore-shoot. The vertical distances
between the tunnels are: No. 3 to 4, 1060 feet; No. 4 to 5, 125 feet; No. 5 to 6, 180 feet; No. 6.
to 7, 280 feet; No. 7 to 8 400 feet., No. 7 I8 in over a mlle and should have struck the main

. ore-shoot, but in such a large vein it quite possibly could have been missed. By working down
from No, § in intermediate levels the ore-body will either be followed or it will be definitely-
known that it has ceased, No. 8 is in about 1,500 feet and has shown small amounts of ore..
There is a long secticn of the vein that this tunnel will prospect before entering ground where-
a possible extension of the npper ore-shoot would be found, and it is quite possible that other
shoots may be discovered. The general practice Is to run crosscuts to foot and hanging walls.
every 100 feet. In this way any ore-shoot 90 feet or greater in length would be discovered, and
shorter ones would stand a fair chance of being located. Work is being prosecuted steadily on
this level, which has its portal on Emily Edith ground.

The main level entry of the mine is the No. 6 level, and from ore-bins at its mouth the
tramway starts. Some crude ore Is taken out of No. 5 and brought down to these ore-bins by
a baby gravity-tram, but all mill-feed goes through to No. 6. There are also bins at the portal
of No. 7 and the main tramway can be loaded there if desired. All the levels down to No. T
are connected by raises, but there is no connection between Nos. 7 and 8. The system of mining-
is to stope the ore upwards in 5-foot sections, timber by means of square-setting, and fill in the:
timbers with waste rock.

‘When war broke out in August,~1914, the Standard had to stop mining and milling ore, as:
the Trail smelter refused to take any shipments at that time. = Development-work was kept up,
though, and in June, 1915, mining and milling was resumed. The mill is run in three S-hour
shifts and the mine in two shifts. ‘

in 1915 the production, which is for the half-year operated, was as follows: Tonnage-
milled, 35,176 tons; lead concentrates, 7,910 tons, containing 747,318 oz. silver and 8,480,945 lb.
lead; zinc concentrates, 4,406 tons, containing 101,330 oz. silver and 3,778,857 1b. zine,

In the last four years this mine has paid the following dividends: 1912, $425,000; 1913,
$650,000; 1914, $475,000, operating seven months; 1915, $250,000, operating seven months.

Like all Slocan mines, a great deal of dead development has to be done te find the ore-
shoots, and, at certain times, the total tennage of ore in sight in the mine is small.
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The Hehoe group is situated above the Alpha and near the top of the
Echo. mountain, It is owned by Grady, Briggs, et el, and has been under lease
and bond for some time to H. Thompson and Martin Welch. The group
consists of two claims and a fraction above the Alphe and two below the Standard,

The lead on which the work is being done is supposed to be a continuation of the Staendard
vein on, through, and beyond the Alphe ground. The vein is, &8 usual, quite large, up to 100
feet in width, being largely filled with broken, crushed slate. The main funnel, which is in
about 500 feet, starts on Alpha ground. There are also some shorter tunnels and a few open-
cuts. Some small pockets of ore khave been encountered, and My, Thompson i8 quite hopeful
that further development will reveal some good-sized shoots of ore. 8ix men were at work at
the time the property was visited, with Mr. Thompson in charge of the work, and it was intended
to continue develepment all winter, The work being done was to drive ahead the drift-tunnels
which follow the vein, and crosscuts to both walls are put ir every 100 fest.

. This mine is on the south side of Four-mile creek about four miles from

Lucky Thought. Silverton. It is owned or controlled by T. J. Floyd, of New Denver, but has

been under lease and bond to the Consoclidated Mining and Smelting Company

for the past three years. The property is developed by three tunnels and raises between. The

Consolidated Company spent considerable money in development, having done 2,000 or 3,000 feet
of working.

The vein is the usual type of large veln, filled for the most part with crushed slate. Very
heavy flows of water were encountered in some of the drifts and caused considerable trouble,
As yet the development has failed to show any large shoots of ore, only small streaks of ore
having been found, congisting of galena, zinc-blende, grey-copper, and a little ruby-silver. During
1915, 100 tons of ore was shipped which contained 6,689 oz, silver and 32,074 1b. lead, correspond-
ing to an assay value of 65.59 oz, silver to the ton and 16 per cent. lead.

Practically no ore eould be seen in the mine at the time of examination, and it 1s not known
whether or not further development-work will be carried out.

This group of five Crown-granted claims iz situated on the hill back of

Galena Farm Silverton on a flat benchk and distant about one mile and a half from the
Group. town. This property was operated some twenty years ago, when a shaft was
sunk and a water-driven compressor and hoist were installed. Since then

the property, which is owned by A. W. McCune, of Salt Lake City, has been idle until the
beginning of 1915, when an option on it was acquired by the late Patsey Clark. Work was
at once commenced and vigorously prosecuted, and is now being continued by the Clark Estate.

The vein is mainly in granite, but is very close to the contact, with ah inclusion of slates
in the granite. Apparently the granite here is intrusive with the slates in an irregular manner,
and erosion has laid bare the granite in places, while in others there 13 still a capping of slate
rock, The vein atrikes north and south (mag.) and dips to the west at 45 to 66 degrees. It is
from 6 to 12 feet wide and consists of quartz, siderite, and fragments of crushed granite and
glate, carrying varying amounts of zinc-blende and galena. The old shaft is vertical and cuts
the veiln at about 100 feet, and from that level drifts were ran on the vein. The shaft was
sunk to 200 feet and a crosscut made to pick up the vein, but unsuccessfully. The main showing
of ore is in the north drift on the 100-foot level, which shows a shoot 200 feet long, with an
average width of 6 feet, well mineralized with zinc-blende and some galena. It i3 also claimed
that the quartz carries low gold values.

The present company ran in a tunnel 850 feet, raised 5 feet to the 100-foot level of the old
shaft, and is continuing a raise from this level to come out exactly under the old ore-dump,
which is supposed to contain 2,500 tons of good milling-ore. This is the only development-work
sa far done by the company, As the vein dips out of the hill, it should have been encountered
by this crosscut tunnel, but the only indication of a veln was a zone of somewhat crushed slate
at & point 500 feet in, which at the time was not considered to be the maln veln. This may,
however, be the veln or it may be faulted some distance up the hill. There seems little doubt
that intelligent prospecting will reveal the downwsard continnation of the vein, and perhaps the
most direct way would be to start on the 100-foot level and follow the ore down. In the mean-
time the company Intends to mine and mill the available ore, said to amount to some 15,000
tons, to recoup some of the outlay in erecting the mill angd other work. A“comprehensive develop-
ment plan will probably be started and may now be under sway. The vein is exposed for several
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hundred feet on the surface and shows ore in many places. The property lay idle for many
years owing to the fact that the ore was very zineky, but zine is much more popular in the
Slocan now than It used to be. Another old shaft on the vein, 50 feet deep and now caved in,
is said to have disclosed a good shoot of ore.

The 100-ton concentrating-mill is built just below the bortal of the erosscut tunnel, and ore
is trammed out the tunnel along a trestle a few hundred feet long and into ore-bing at the upper
end of the mill. The mine, mill, ete, are all on a comparatively flat bench, as can be seen by
the fact that the tunpel in going 850 feet only gained 150 feet in depth. The mill building is
on neatrly level ground and the ore has to be elevated several times in its passage through the
mill. At the time of vigiting the property the mill was finished but not operating, Tuning up
the machinery and bedding-down of the jigs was in progress. The actual flow-sheet of the ore
through the mill could not be definitely stated, as certain changes In handling the ore might be
made after finding out the eccentricities which are peculiar to every ore. The general scheme
of milling was to be as follows: From the ore-bing the ore goes to a jaw-crusher and then to
a conveyor-belt, where waste rock or crude ore could be picked out; then to ore-bins and fed to
rolls; then to three trommels making five sizes; the coarse sizes go to four sets of 3-compartment
Jigs, and the fines to a classifier angd thence to Wilfley tables. The jig tailings go to waste and
the middlings are reground in rolls or two Huntingdon mills. There are ten Wilfley tables which
will take pulp from classifiers and dewatering-tanks fed from regrinding-machines,

The mill is the ordinary type of lead-zinc concentrator, with no particular devices to ensure
a high extraction; the recovery would probably be from 60 to 80 per cent. Provision has been
made in the mitl building for the erection of an oil-flotation plant to treat the tailings if later
on this is found to be desirable, .

Speaking generally, the Slocan district is some years behind in milling practice. Most of
the mills are modelled after the Coeur Q’Alene style of fifteen to twenty years ago, and more
attention has been paid to putting through a large tonnage with a small number of men than
to scientific milling. 'The result is that the percentage extraction is low, and zinc concentrates,
if saved at all, are generally much lower grade than they should be. The introduction of oil-
flotation_processes in the Slocan mills should result in higher recoveries being made.

This group of seven Crown-granted mineral claims is situated about five

L.H. Group. miles and a half from Silverton in an easterly direction and at gn elevation

of about 5,250 feet, The workings are on a rather steep bluff, being near the

head of a small branch of Hight-mile creek. There is pleniy of fimber available for mining

purposes, and a good water-power could be developed at the mouth of Eight-mile creek, A. R.

Fingland and Charles Brand, of Silverton, are the owners. The British Columbla Copper

Company held a lease and bond on the property for three years, during which time development-

work was carried on, but in 1914 allowed the bond to lapse. Since then some work has been

done by the owners working themselves. The wagon-road to the Galena Farm mine is used for
two miles, and beyond that a trail extends to the property.

The formation here consists of an inclusion of slate entirely surrounded by granite. This
slate is a mile wide and two or three miles long, and is considerably altered and silicified by
the contact action of the granite. In the neighbourhood of the ore-body the slate is a hard, -
giliceous, very dark-coloured, dense, fine-grained rock. The ore is apparently developed along -
fractures in the slate which have an east-and-west strike and a variable dip. At first it was .
supposed that the ore-body dipped to the south, but certaln work on the lower level would
appear to show that it dips to the north at about 65 degrees. '

In the upper tunnel there is a 2-foot porphyry dyke, soft and decomposed, which parallels
the ore-body on the north side, and in the lower tunnel there Is a granite (or pegmatite) dyke
paralteling the ore-body to the south. In one place this dyke is mineralized with iron pyrites,

The ore-body is developed by two tunnels, together with crosscuts and raises. No. 1 tunnel
(upper one) is 250 feet long and is 80 feet vertically above No. 2, to which 1t is connected by
4 raise coming through near the portal of No. 1. This tunnel has several crosscuts, as is shown -

~ on appended plan of the workings. The first 200 feet is all in ore, but beyond that the ore
gradually fades away. A crosscut to the south picks up a litfle ore, however, There is no
definiteness or regularity to the ore; it is developed along a crushed, sheared zone in the slate
and has been formed by replacement. The slates have been altered, silicified, and pyritized,
and all trangitional stages, from pure quartz carrying pyrite to unaltered slate, can be seen.
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The maximum width of ore is 40 feet and the most pronounced ore-shoot is 200 feet long in the
No. 1 tunnel. The ore consists of arsenopyrite, pyrite, and pyrrhotite, and oceasionally some
native argenic is found. The values are in gold, and, considered as a whole, the ore-hody is
admittedly low grade. The British Columbia Copper Company’s engineers estimated that the
development had proved some 30,000 tons of ore with an average gold value of $6 a ton. In
places bands of well-mineralized quqrtz will give high gold assays; the quartz, as a rule,
assaying better than the pyritized slate, ’

No. 2 tunnel is 400 feet long and gives a depth at the face of nearly ag much. This tunnel
has been driven in on a porphyry dyke for some distance, and at 80 feet cuts a crushed zone or
fault-plane. A crosseut from a point 210 feet in picks up a band of quartz, which has been
drifted on and shows gome ore. There are several drifts and crosscuts and a raise that goes
up to within 12 feet of No. 1 tunnel, The assumption that the ore-body dipped to the south,
which it appears to do, was not proven by the work in the lower tunnel, which failed to find
the ore where it should be, but where ore was found In one place it would show that the general
dip or trend was north. This point is more Important than might appear, as a lot of work done
in the lower tunnel was valueless if the dip 1s really to the north. It would seem probable,
though, that there is a considerable fractured zone here with a general slight dip to the south,
and that in it lenticular ore-bodies have been developed, paraliel and possibly overlapping.
Therefore, in going down, one ore-body may fade away and another one be found either to the
north or south.

With low-grade ore of this nature it is, of course, essential that it should be treated on the
ground. The ore would probably be amenable to eyanidation, but in any case some suitable
mill treatment could be devised for it. But to handle such ore al a profit it would be necessary
to mine and mill on a fairly large gcale. The first thing the property needs is, therefore, further
development to prove up a much larger tonnage of ore, when miliing plans could be considered.
This the owners have realized, and they are now at work on a No. 3 tunnel which starts at
a point 252 feet vertically below No. 2, and which will take 360 feet to be under the portal of
No. 2. It would seem as if this ore-body could be prospected more cheaply by diamond-drilling
than any other way; but this is, of course, beyond the scope of the present owners.

The failure of the British Columbia Copper Company to take up its bond on the property
should not give it & “ black eye,” hut it probably has had that effect., At the time thiz compahy
was in a somewhat shaky financial condition and was not in a position to go ahead with the
deal, About the time the company took the option on this property it also secured options on
many others, il with the idea of developing a tonnage for treatment at its smelter at Green-
wood. This smelter is a copper-smelter, and primarily the company’s business is to handle
copper ore. Before long it became apparent that the L.H. was not a likely source of ore for
a copper-smelter, and the company therefore did not prosecute development very vigorously.
After holding it for a time it became apparent that the purchase, development of the property,
and erection of a suitable mill would involve a very considerable outlay of money which was
not in line with a copper mining and smelting policy, and therefore the bond was allowed to
lapse,

The Silverton Mines, Limlited, owning and operating the Hewitt-Lorna

Silverton Doone group and a 150-ton concentrator, had a successful year in 1915 and

Mines, Ltd. prospects for the future are good. The Hewilt and Lorne Doone mines are
amongst the old properties of the Slocan; they have been worked more or less

continuzously for sixteen years, and as they have heen repeatedly described in Reports of
this Department, no deseription of them will be given by the writer. If has been known that
there were considerable ore reserves in these mines, but the difficulty has been to successfully
mill this ore so as to save & reasonable percentage of the values. The presence of ruby-silver,
grey-copper, argentite, and zinc-blende carrying high silver values makes the treatment of this
ore by the ordinary type of lead-concenirator practically impossible. When the properties were
first worked, the ore was hand-sorted or milled as well as possible in some mill leased for the
purpose. Later, when M. 8. Davys acquired control of both properties and joined them together
in one company, a commencement was made to devise a suitable mill process. The old Wakefield
mill on Four-mile creek was leased, and, after having exhausted the possibllities in ordinary
water-concentration, the Elmore vacuum oil process was tested, with, however, indifferent
success. ‘This mill having been burned down in 1912, a new mill was erected by the Silverton
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Mines alongside the old mill-site. Experiments were goon commencéed with the oil-flotation
process of the Minerals Separation Company, and, after a lot of disappointing work, a system
has been devised suited to these ores which is giving good results,

The Minerals Separation Company process as installed by that company’s experts proved a
failure, and after repeated changes the Silverton Mines Company officials discarded the Minerals
Separation ldeas in detail (although the principle of the process remains the same) and worked
out the problem themselves.

A diagrammatic flow-sheet of the mill is appended to this report which shows the general
method of milling. It must be remembered that this diagram is only an approximation, as the
actual course of the ore through the mill changes from time to time as conditions make advisable,
The ore varies greatly from day to day, and the varying percentages of sphalerite, galena, and
gilver minerals require that no hard-and-fast mill plan be laid down.

No figures In regard to extraction of total metals in the mill are available for publication,
but it is safe to say that the additional recovery, made by reason of the oil process, makes all
the difference between operating at a profit or a logss. The recovery by ordinary water-
<oncentration would not exceed 50 to 60 per cent., while the present recovery is very likely
between 85 to 90 per cent.

To describe the mill process roughly, it may be sald that the ore is crushed fine and then

classified into sands and slimes. The sands are treated on Wilfley tables and the slimes go to
a4 Dorr thickener; the thickened produect then goes to a two-box oil-flotation unit, where a lead
concentrate and a tailings product are made. The Wilfleys make lead concentrate, middlings,
sands, and slimes. The middlings are reground, joining the table sands and going to an eight-
box oil-flotation unit which makes zinc concentrates and tailings. The slimes in each process
mentioned above go to the two-box machines after being dewatered in a Dorr thickener. The
tailings that go to waste are the overflow from the Dorr thickener and the tailings from the two
flotation units. Rolls, Hardinge mills, and grinding-pans are used for crushing and grinding
the ore, :
The oil-flotation machines were built at the mill and are practically similar to the standard
machine of the Mlnerals Separation Company. Essentlally they are wooden boxes, square on
three sides, and having a front sloplng outwards and a baffle-board extending down to the
bottom which would form the fourth side of the box. A simple 'diagrammatic cross-section of
an oil-fiotation cell is shown here which illustrates the way the machine works.
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The agitation and frothing takes place in the first section; the froth concentrate passes
through the opening inte the second section and over into the launder at the lip of the second
section. The pulp of water and ore fg fed Into the top of the first section. Oil 1z added drop
by drop from a tap above the ceil as required, or may be previously fed into the pulp if desirable;
in this latter way some mixing would be obtained In pumping the pulp up to the oil-flotation
machine. The pulp and oil in the first section is agitated by means of the paddles driven by
the pulley, and this agitation sucks air into the mixture. Not to enter into the theories of
oil-flotation here, it will suffice to say that the oil and air-bubbies select particles of sulphide
from the pulp and rise to the surface, and thus we have at the surface a mineral-laden froth
which finally passes out into the launder. By means of the valve at the foot of the baffle-board
a return flow to the first section can be regulated. The whole thing seems marvellously simple,
but, while the general scheme is simple, the actual working has to be closely watched in ifs
minutest details, as any glight change In conditions is sufficient to prevent the floating of the
sulphides.

An oil-flotation machine generally comsists of a number of such cells in which successive
treatment of the pulp is given. In the eight-box machine at the Silverton Mines mill there are
eight cells in which pulp flows steadily through, a cireulation belbg maintained by the guetion
action of the paddles, and one cell feeds the next one by a pipe underneath; it is only in the
first cell that the pulp is fed in at the top. The last cell discharges the tailings which go to
waste. The eight cells are all built together in one frame and are quite compact. The paddles
are driven by pulleys run from belts from a counter-shaft. The whole eight-box machine takes
about 45 horse-power to run it. The concenirates made in the last four cells are pumped back
again and into the first cell. The first four cells are run so as to produce a clean concentrate

. without much regard to the tailings, while the last four cells are required to produce a clean

tailing at the expense of a lower-grade concentrate, which is returuned for retreatment to the
first four cells.

Many different kinds of oil have been used, and now different oils are used in the cells.
Fuel-oil seems to give good éatisfaction, also cresylle acid (a coal-tar product). The use of
sulphuric acid to make an acid pulp, which is in use in many oil-flotation plants, was tried, but
was discontinued as it was found te prevent the proper frothing. A *“hot circuit ” was also
tried, in which the pulp is kept heated to a certain temperature, but was soon abandoned as not
assisting the flotation in any way.

The two-box machine treats the fine slimes of the mill which contain the greater percentage
of the ruby-silver and grey-copper in the ore. The concentrdte from this unit has an average
assay of 27 per cent, lead, 17 per cent. zine, and 300 oz. silver to the ton. This, although high
in zine, is, of course, a lead concentrate and is shipped to Trail for treatment.

The eight-box machine makes a zinc coneentrate and a tailings product which goes to waste.
The Wilfley tables make lead concentrates, and, if degirable, can also save some zinc concentrates.

-SLOCAN CITY MINING DIVISION,
ReporT oF T. McNEIsH, MINING RECORDER,

I have the honour to submit my report for the Slocan City Mining Division for the year
ending December 31st, 1915.

During the past ¥ear the mining industry has recovered considerably, several new properties
having been opened up.

The Black Prince, which is under lease to J. . Tipping, bad a force of eight men doing
development-work and taking out ore. They have already shipped one car of ore and have
another ready for shipment; the aseay averaging about 200 oz. silver to the ton.

The Alice 8. mineral elaim, which is being worked by C. M. Hardle, of Hackensack, N.J.,
shipped one car of ore and is now driving a 250-foot tunnel to tap the lead at a lower level.

The Inco had a small foree of men at work dolng development-work for the past year, and
now things are in shape to take out ore.
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The Meteor is under lease and bond to Barber & Taylor, who have been doing extensive
development-work, and have just shipped a car of very high-grade silver ore which assays on
an average of 350 oz. silver to the ton.

The Offewa mine has been worked by the Consolidated Mining and Smelting Company.
Extensive development-work has bheen done during the past year by a force of seven men
continuously at work.

The HEniterprise iz under lease to E. Shannon, who shipped several cars of ore and did

considerable development-work.

OFFICE STATISTICS—SLoCAN CIty MINING DIVISION.

Free miners’ certificates issued (Ordin&rF) ....ninriinninninrenennenss 69
Free miners’ certificates issued (speelal) ............ccoiiiiiiiinenon... 1
Certificates of Work recorded .. ..voviiir et ininanrninnrinrrorienncnoninan 13¢
Locations recorded ............ i e i et et e 29
Certificates of improvements .............vevenrrenns e, 1
Bills of sale and agTeements ... ... ovttttrernirninnotiieionasonaniaannns 11
Notices to group .............. et e aeasaae ettt ettt 24

TROUT LAKE MINING DIVISION,
REPoRT oF A. N. Vagrs, MINING RECORDER.

I have the honour to submit herewith my report of the progress of the mining industry in
the Trout Lake Division for the year 1915,

Woork on the Silver Cup mine, on Nettie L. mountain, has heen continuous throughout the
vear (under lease to 8. Cavanagh and associates), and from which 44 tong of ore has been
shipped; this property, as also the Ajex mine adjoining, are owned by the Ferguson Mines,
Limited.

During the early months of the year work was also done on the Ajaz milne, from which
21 tons of ore was shipped.

On the Ywuill group considerable development-work was done under the supervigion of C. T.
Porter (owner}, of Spokane, Wash., with & view to larger operations during the coming spring.

The Noble Five group was also developed by Mr. Porters until weather conditions made
further work too difficult.

Work was resumed on the Ethel group during the latter months of the year, and from
which 4 tons of high-grade ore has been shipped; this group is in the South Belt, situated on
the Ethel mountain. ,

A number of the more promising prospeects in the vicinity are at present under bond, and
there is a feeling generally that mining activity will be resumed during the coming summer.

OFFICE STATISTICES—TROUT LLAKE MINING DIVISION,

Free miners’ certifiCates o uur i vorrreireenrarirarenraeniernssnssen 61
Mineral claims recorded .........cooivviitiatnrne et 42
Placer clalms recorded ... .. oot i e it 1
Assessments recoTded . ..vuir e nr e e et e 135
Agreements and transfers ..........viiiiiiiiiiiiiiia i 17

0 (074 1 T 24
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NELSON DISTRICT.

NELSON MINING DIVISION.
REPORT oF J. CARTMEL, GOLD COMMISSIONER.

I have the honour to submit the annual report on the Nelson Mining Division for the year
ending December 31st, 1915,

The ore production during 1915 was considerably less than that of the previous year, owing
principally to the fact that the Silver King and Queen Victoria, which between them shipped
over 22000 tons in 1914, were practically dormant thig year, but this-was to some extent offset
by increased activity in the Sbheep Creek section of the district, particularly at the H. B, mine,
from which in the neighbourhood of 4,000 tons of zinc ore was shipped to the United States.

The district was fortunate in receiving a visit, in the fall, from J. D, Galloway, Assistant
Provinelal Mineralogist, whose report will doubtless prove of interest and value, and will render
superfluons anything other than a more or less cursory report from me.

This mine was closed down during the first half of the year, since when
Molly Gibson. twelve men have been employed on development-werk and drove 643 feet
of tunnel (drifts and crosscuts). No ore was taken out nor was the mill
operated; work was discontinued on December 20th on account of -the snow, which was
exceptionally deep this year.

Two men have been employed continuously all the year by the Consoli-
Silver King. {ated Mining and Smelting Company keeping the mine in shape and attending
to the electric pump hy which the workings are kept free from water. Apart

from this, nothing has been done.
This mine is owned by Wm. A. Moore, of Nelson, and was worked under

California. lease from the beginning of the year up to about October 1st, an average

of eight men being employed. The lease was terminated consequent upon
negotiations for sale of the property.

No. 2 tunnel, which about two years ago was driven 130 feet, was extended a further 180
feet this year, making its total length 310 feet, all on the vein. From this a 60-foot raise was
put up, all in ore, te connect with an 80-foot winze from No. 1 tunnel; a new cabin also was
built. Eighty-five tons of ore, averaging about $30 a ton in gold and 3 oz. in silver, was shipped
to the Trail smelter.

" Operations on the Vemus were discontinued about the end of June owing
Venus. to financial conditions due to the war. No new development was undertaken
during the year, work having been confined to stoping the remainder of the
ore left above No. § tunnel and to milling the same.

This mine is under bond to the Pingree Mines, Limited, a Victoria com-
Eureka. pany, owners of the Pingree group. Considerable development-work has been
done during the year on a new tunnel about 200 feet below the old incline,

which will afford better drainage and open up a large section of new ground.

The company plang the installation of an aerial tramway and an eleetrieally driven com-
pressor, and in the meantime it is not intended to attempt to ship any ore, some hundreds
of tons of which is already on the dump, owing to the expense of hauling by wagon over an
indifferent road. .

Several men have been working this property on a lease, and during the
Queen Victorla. year shipped 775 tons of ore, 745 tons of which went to Greenwood and 30

to Trail.
Three men have been working steadily at the Perrier all year, and
Perrier. considerable surface work was done, including completion of the pipe-line,

installation of a Pelton wheel (which runs a 3-drill compressor and two
vanners), and an hydranlic jet-pump to take care of the seepage. Fifty feet of drifting and



6 Gro. 5 NerLsox Disrtrict, K 135

20 feet of shaft-sinking were done and between 50 and 60 tons of ore milled. A new mill
building and assay office, 36 x 14 feet, was completed Iate in the year.
During the past year the Granite-Poormaen has been the scene of
Granite- considerable activity. Dr. W. H. Willson and Barney Crilly, of Nelson, have
Poorman. leased this well-known property and employed an average of thirty men at
the mine and mill. On the Herdscradbble vein a shaft has been sunk 110 feet
on 3 feet of high-grade ore and a tunnel started on the new 100-foot level, this work opening
up a large tonnage of ore, sufficient, it is stated, to keep the 20-stamp mill (which has been
thoroughiy overhauled) in operation for a lengthy period.
Some work bas also been done on the Beelzebub and Granite veins and considerable on the
Greenhorn, on which a sublease has been given,
W. 8. Hawley and associates, of Spokane, last summer took a lease and
Fern-Gold King. bond on these properties, which are situated near Hall Siding, ten miles south
of Nelson. Work was first started on the Fern, which some years back was
a fairly heavy producer. A better showing having been discovered on the Goid King group
adjoining, however, their activities have been transferred to the latter property, on which bodies
of ore of good grade have been revealed by open-cuts, shafts, and tunnels. An average of seven
men are working on the Gold King and two on the Fern.

YwMIR Canmp,

No ore has been shipped from this property during the year, only two
Ymir-Wilcox. men being employed watching the mine and keeping things in shape.

On this mine, which is owned by the Hobson Silver-Lead Company,
Yankee Girl. Limited, the new tunnel was run In a distance of 900 feet and encountered
the vein at a depth of 500 feet heneath the previous lowest workings, the
ore-body running to 8 feet in width and being found equal to or better than those previously
encountered, both in extent and value. A tramway-line was built from the lowest level to the
railway, over which the high-grade ore will be shipped, this level being about 1,300 feet beneath

the highest peint of outcrop of the vein, The mill, however, has not been completed as yet.
This mine has heen closed down all year, the owners awaiting an improve-

Dundee. ment in finanecial conditions.

SALMO-SHEEP CREEK DISTERICT.

From this mine, which is owned by Iron Mountain, Limited, and of which

Emerald. John Waldheger is the manager, 1,109 tons of ore was shipped to the Trail

smeiter, the production being slightly in excess of that of the previous year.

This is the most important mine in this section, and, owing to the large

H.B. deposits of zine-carbonate ore therein, will doubtless continue to hold this

position for some time to come. W. R. Salisbury, of Salmo, and associates

had a lease on the property, which expired at the end of August, and during the term of such

mined and shipped all the ore that eould be handled by the teams available, over 2,000 tons it
is believed.

The property was then taken over under lease and bond by a syndicate of Spokane mining
men, and work actively continued under the management of R. K. Neill, a member of the
syndicate. During the last quarter of the year over 1,000 tons of ore was shipped to Pennsyl-
vania and nearly 600 to the Kusa Spelter Company. Work was started with a force of fifteen
men, which was increased ar rapidly as they could be effectively handled, and at present fifty-two
are being employed. :

The 200-foot level has been driven over 1,000 feet from breast to breast in ore which runs
from 20 per cent. up and & shaft sunk to 300 feet. A tunnel has been started also at the 800-foot
level, which is now in 180 feet, and it is expected that the vein will be struck at 1,737 feet, which
will take about four months to accomplish. A Sullivan air-compressor is being installed, to be
run by water-power from Deer creck under a 280-foot head.

The management expeects to handle from 12,000 to 15,000 tons of ore during 1916 by means
of wagons and sleighs, and has in contemplation the construction of a short line of rallway from
the mine to connectnwith the Great Northern Railway near Salmo, which will immensely facilitate
the shipment of the ore,
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Some work was done on the Zincton, from which a few tons of ore was shipped, and also
on the Leadwille, 140 tous being shipped from the latier to the Trail smelter, the gross value of
which was $2,570.

This property still eontinues to be a steady and consistent producer.
Queen. Ahout 10,000 tons of ore was milled during the year, and 853 tons of concen-
trates from same shipped to Trail, the bullion recovered amounting to 5,000 oz.
gold and 1,819 oz. silver. Nine hundred feet of drifting was done, and the ore-bodies encountered
in No. 6 level found to continue on the No. 7; 935 feet of drifts was also run on the Alevendra
claim, adjoining, in which good ore was struck, An average of thirty-eight men was employed
in the mine and mill.

Work on the Motheriode was discontinued early in the fall, but about
Motherlode. 3,000 tons of ore was mined and about $42,000 in bullion recovered therefrom.
Some work was done on the Ore Hill, Summit, Golden Fawn, Reno, and several

other properties in this vicinity, but the ore produection was not of any great consequence.
In May last the Molly mine, as it is locally called, was bonded to a
Moiybdenite. Vancouver syndicate, of which Merton A. Merrill is the head, and work was
actively commenced on the construction of a small mill, tram-line, flume, ete.,
the intention being to effect concentration on the spot by the latest improved flotation process.

Some development-work was done by means of open-cuts and stripping of the overlying
capping, but this wag early discontinued in order that the work might all be concentrated on
the mill-construction and the necessary building of about three miles and a half of road
connecting the eamp with the Salmo-Lost Creek road. '

W. L. Mack, who wag in charge of the operations, having learned of an entirely new process
of concentration which was said to be a great deal more efficlent than any heretofore known,
decided to suspend work on the mill pending investigation of the new method, and after arranging
for completion of the road left for the States with the Intention of endeavouring to interest the
inventor or discoverer of the new process in the Molly mine, but with what success I am unable
to state. I understand, however, that some work is being done on the mill this winter, and
doubtless with the disappearance of the snow in the spring work will be actively resumed.

ERIE CaMmPp.

The ore produection from the Relief did not come up to that of the previous

Relief. year, for the reason that ore-extraction was discontinued in the latter part

of October while changes were being made in the plant, This new plant is

now quite efficlent and up-to-date, about $45,000 having been expended on its construction,

exclusive of the cost of new machinery consisting of a tube-mill, classifier, cyanide plant, stamp-
mill, ete,

Whereas the loss of values in tailings formerly ran from $6 to $7 with the old plant, it 1y
gaid to now be only 30 cents a ton. It is expected that with the new cyanide plant it will be
possible to recover practically all the gold previously lost with the tailings, which have been
conserved with that idea in view for years back, and this should constitute a source of consider-
able profit to the present owners. An average of eighteen men was employed in the mine and
mill and forty on the reconstruction of the plant.

Development-work consisted of over 400 feet of drifting on the fourth level amd several
stopes and raises. About 2,000 tons of ore was extracted, the yield of which is reported to have
been $16,141.80.

There has been no produetion from any other mines in this vieinity.

TuE FRENCH PROCESS.

French’s Complex Ore Reduction Company, which has had its “ demonstration” works at
Nelson for the past five years, conducted a further demonstration of the process for the exirac-
tion and electrolytic deposition of zine at the Standard Silver Lead Mining Company’s mill at
Silverton. As a result of this demonstratlon a considerable amount of interest was created in
this district, and an effort was made to obtain Government assistance for the establishment of

a larger plant at Nelson. -



o i

wy #

@

:
;
it
K

;

»

v

Maotherlode

Ml

Sheep Creek Chmp—>Nelsan

M.




6 Gro. b NeLsoN DisTrICT. K 137

After a very thorough inquiry by the Provincial Government, the following statement,
evidently inspired, was published in the Daily Colonist of Victoria on September 12th:—

“The Provincial Government has declded to extend a measure of financlal assistance to a
mining project which promises to exert an important influence upon the problem of zine pro-
duction in British Columbia, and which will as an immediate development have the effect of
placing in operation at Nelson a demonstration plant.

“This announcement is made by Sir Richard MecBride, who explained that for some time
the Government has had under consideration representations made by the French Complex Ore
Reduction Company, Limited, of Victoria, the chairman of which is Albert B, Griffiths. 'The
company, whick has obtained the patent rights of the ¥rench process for the electrolytic deposi-
t101_1 of zinc, has made successful experiments with small plants for the past five years, and
bhelieves the time has arrived when steps should be taken to demonstrate the commercial
possibilities.

“ Evidence placed before the Government, said Sir Richard, tended to show that the process
<an be successfully employed on a large scale in the treatment of zinc-bearing ores, and after
the fullest investigation by officers of the Mines Department it has been decided to assist the
company in completing its financial arrangements, so that a demonstration plant of some practical
usefulness may be established at Nelson. Besides this measure of assistance, the Government
will lease to the company on favourable terms the old Falrview plant at Nelson, which reverted
to the Province some time ago, after it had been abandoned by those who were operating It,

“ 8ir Richard MeBride said that the Government was moved to extend a measure of aid
to the company at this time in view of the possibility of encouraging the greater production of
zin¢ in British Columbia, & matter of vital ¢coneern just now to the Imperial Government in view
of the use of zine in the manufacture of munitions of war.” '

The plant at Silverton was designed on the same lines as that erected at Trail during the
previous year, but on a considerably smaller scale. The Suilivan mine ore which was used while
the French process was being operated at 'Trail iy much purer as regards those particular
constituents which tend to prevent the deposition of the purest zine than the Sfanderd mine
ore, and as the manganese, a constituent on whose presence the success of the process depends,
amounts in the latter ore to less than 1 per cent,, it furnished a partienlarly severe test.

The various tests were made on ores ranging from mill-feed containing 10 per cent. zinec
up to zine concentrates with 43 per cent. zine. The principal test was made on a concentrate
eontaining 322 per cent. zine, 2.5 per cent. lead, and 31.6 oz. silver to the ton. After the zine
wag extracted the remmining residue weighed less than 45 per cent. of the original ore used,
and its lead and silver content increased to 8.7 per cent. and 76 oz. a ton respectively. The
extraction of zine amounted to 91.5 per cent. of that in the ore, and the electric-current consump-
tion measured at the electrolytic vats was less than 3,600 kw. hours per ton of zine deposited.

PLACER.

Some work was done on several claims located on the North fork of the Salmo river near

the mouth of Whigkey creek, a few miles from Erie, and I have heard that fairly good returns

were secured therefrom for a short time during the summer.
On the Forty-nine Creek leases, which are under bond to F. Keffer and Harry Johns,

- prospecting-work was prosecuted continuously from Mareh until well into the winter, three .

men being employed driving a tunnel into an old channel on the No. 3 Lease.

Progress was greatly hampered by the presence of quicksand, which necessitated the use
of face-boards and great care in lagging, but, wheén work was suspended at a point 226 feet
distant from the mouth of the tunnel, the Indications were that this impediment would soon
be passed, as the top laggings were then being driven in a stratum of fairly fight wash-gravel
which wasg rapidly replacing the quieksand -with the advancing of the face, Once the quick-
sand is left behind, good progress will doubtless be made, and when bed-rock is reached the
width and richness of the channel will be thoroughly explored.

During low water some work was done in last year's plt in the stream-bed, and, while no
gigns of bed-rock were apparent, some nice coarse gold to the amount of several ounces was
secured. Chris. Jensen, an experienced placer-miner, has been in charge of the work.
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OFFICE STATISTICS— NELSON MiNINgG DIVISION.

Free miners’ certificates (individual) .........coviieniiiiiiantennineenn. 527
Free miners’ certificates (company) ......... e e a e 3
Claims recorded (MINEral) ...ttt it e eenerreenanass 258
Claims recorded (DlaCeD) ...ttt it ettt etnaa e aaneaanss 9
Certifieates of Work recorded ... ...vnieriin e it vee o et eeaieearnan 827
Agreements, transfers, elC. ... e 84
Revenue.

Free miners’ certlficates ... vuiiin it ieii e eniareaans $2.503 75
Mining receipts, gemeral ...........iiiuiirariiiiiatiiiareneiiaeaan 2741 40

B 7 8$5,245 15

NELSON MINING DIVISION.
Report BY J. D. GALLOoWAY, ASSISTANT MINERALOGIST.
INTRODUCTORY STATEMENT.

During the field season of 1915 the writer spent a month—from September 15th to October
15th—in the Nelson Mining Division, and examined a number of the more important producing
mines, as well as many properties only partially or slightly developed. The sections visited were
the Bayonne camp, Sheep Creek district, Lost Creek district, Ymir camp, and territory con-
tiguons to the city of Nelson, The information gathered in the course of this work is contained
in this report, but in the preparation thereof use has heen made of much literature descriptive
of the properties in the Nelson Mining Division, as well as some private reports loaned to the
writer by different pecple.

‘Wherever the resulis are given of assays of samples faken by the writer, it 1s to be under-
stood that, unless otherwise stated. the sample is an average of the section sampled, and that
the sections were chosen to give an idea of the average of the ore-body. It is evident that one
or two samples taken from a property, while giving an idea of the values at those points, may
or may not represent the average grade of the whole ore-body.

LOCATION.

The Nelson Mining Division, which is one of the smaller Divisions of Britlsh Columbia
—containing only about 2,000 square miles—1is situated in West Kootenay Disirict, the other
Divisions of which are Ainsworth, 8locan, Slocan City, Trail Creek, Revelstoke, Trout Lake,
and Lardeaun. Its position is in the south-eastern part of the Province and nearer to the
Alberta boundary-line than the Pacific Coast., In form it fs almost a half-circle, with its

*southern boundary, which is formed by the International Boundary-line, as the diameter and

the most norther!y point near Procter on Kootenay arm. The wesierly and north-westerly
part of the Division is bounded by the Columbia and Kootenay rivers, and its eastern boundary

_ is the divide of the Moyie range.

Nelson 1s the chief town of the Divislon and is also one of the most important commercial
centres in the interior of the Province: it is sitvated in the northern part of the Division on
Kootenay arm, a branch of, and outlet for; Kootenay lake, The city, including suburbs, has
a population of 5,000 to 6,000 and is quite a modern and progressive place; it has a sireet-
railway, power plant, and electrie- and gas-lighting plants, all owned and operated by the city.
The first growth of the place was due to mining and business connected therewith, but of late
vears lumbering, agriculture, and other industries have become lmportant; and, owing to its
position in relation to the transportation systems of the country, Neison has become an important
distributing cenire for the West Kootenay and Boundary districts.

Nelgon ig reached from the east by the Crowsnest branch of the Canadian Pacific Railway,
which comes by rail to Kootenay Landing and then by boat down Kootenay lake to the West
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arm. From the maln line of the Capadian Pacific Railway a boat service via Arrow lakes to
Castlegar and train from there provides communication with Nelson. A line runs from Nelson
to Blocan and then by boat up Slocan lake to Rosebery, and railway connections can be made
to the Arrow lakes at Nakusp or to Kaslo on Kootenay lake. The Columbia and Western Rail-
way (Canadian Pacific Railway) runs from Nelson to Midway, in the Boundary country, and
from this latter point the new Kettle Valley line is now running to Vancouver, thus giving a
new direct line from Nelson to the Coast via the Boundary and Similkameen districts. The
Nelson and Fort Sheppard Railway (Great Northern) connects Nelson with Spokane, Grand
Forks, and thence by the Vancouver, Victoria & Eastern Railway to the Coast.

The Nelson Mining Divislon may be divided into several subdivisions according to the
grouping of the mines. The vicinity of Nelson (iown) contains a number of mines and pros-
peets. Along the Nelson to Fort Sheppard Railway there are Ymir and Sheep Creek camps
and the Lost Creek district. Over.the divide from Sheep creek, on the Kootenay Lake slope,
is Bayonne camp, and there are claims held on nearly all the creeks flowing into Kootenay lake.

HISTORY.

As in most of the older mining sections of the Province, placering was the first form of
mining to be carried on in the Nelson Mining Divislon. But placer-mining has never heen very
important, and there was probably as much going on during the last year as in former ones.
Wild Horse creek at Ymir and Forty-niine creek near Nelson might be called the most important
placer creeks of the distriet, but many others have yielded small amounts of gold, Chinamen
are now about the only ones doing much, and their operations are generally conducted in a small
way. The annual placer output i8 now about 50 to 100 oz.

Prospecting for lode minerals in the Nelson Division commenced about 1886, when the Silver
King group was located on Toad mountain, a few miles from the present town of Nelson, which
at that time was not in existence. In the next few years many claims were located in this
vicinity, including the Granite-Poorman and other gold properties, The first ore shipped from
the Division was from the Silver King In 1888, and the gold-mill on the Poorman group com-
menced operations in 1890. Communication with the outside world was soon made possible by
boat connections up the Arrow lakes to connect with the Canadian Pacific Railway at Revelstoke,
and in 1898 the construction of the Nelson and Fort Sheppard Railway gave easy access to the
distriet from Spokane.

The mines in the vicinity of Nelson have experienced many vicigsitudes, but to-day a fair
number are operating and the outlook for the future is promising. The S#lver King, which went
through many changes of ownership, is now owned by the Oonsohdated Mining and Smelting
Company, but has not been operated during the past year.

(Claims were staked in Ymir camp in 1885 by the Hall Bros., who the following year staked
the Silver King near Nelson. But nothing was done in this camp until the railway came in
1893, and only a little then; the real activity in this district came in 1896, when many claims
were located, including the ¥mir, Dundee, Wilcoz, Yenkee Girl, and many others. The Ymir
mine seon developed into a steadily producing property and was worked continuously until 1908,
gince when it hag been closed down. With the closing of this important mine the camp and
town of Ymir became very quiet, but in the last two years conslderable development has been
carried out, and it seems probable the camp will scon again become productive.

Sheep Creek camp first attracted attention about 1900; the Yellowstone was one of the firat
locations, and on this property a small stamp-mill was erected. In 1000 the Queen commenced
producing and has been operated nearly continuously ever since. In later years a very modern
and up-to-date mill was erected on the Motherlode mine, and the output of gold from this property
materially offset the decrease due to the shutting-down of the Ymir mine,

The Sheep Creek camp is a gold camp, but on Deer creek, a tributary of Sheep creek, a
promising zine-lead group—the H.B. and Zincton—has lately been opened up, while the EFmerald
lead-mine is also in that section,

On Lost creek s molybdenite deposit has attracted considerable attention, ag this mineral
is at present in great demand due to war conditions. This property is still in the prospect
stage.

Bavonne camp is situated at the headwaters of Summit and Canyon creeks, which flow into
Kootenay lake, and is just across the divide from Sheep creek, Claims were staked here in
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1901, but after being developed for a year or two they were allowed to remain dormant.
During the last year inferest has been revived in this camp, and it is hoped that in a short
{ime some of the properties will again be worked. The growth of the camp has been retarded
by lack of transportation, but this can be remedied by the construction of a wagon-road in from
Kootenay lake.

On all the creeks flowing into Kootenay lake and arm, on both sides, claims have been
located, but very few of these have been developed to any great extent, The Molly Gibson,
a silver-lead property on Kokanee creek, 1s the most important of these. It is owned by the
Consolidated Company and has been a falrly steady producer.

The La France group on the creek of the same name has had a considerable amount of
development-work done, but has not yet shipped any ore; it also is a silver-lead-zine property.

The Nelson Mining Division, while being comparatively small, nevertheless embraces a
gufficient area to allow of wide differences In types of mineral deposits. In fact, in no other
Division of the Province is there such a variety of metals produeed. Minerals containing gold,
silver, lead, zine, copper, and molybdenum are all found in sufficient quantities to form commer-
clally valoable ore-deposits. Rocks suitable for building-stones are abundant and ordinary brick-
clays are of common occurrence. Until lately comparatively little zinc ore has been produced
from this Division, but conditions are promising for the present output to be maintained, and
probably largely increased in the near future. Molybdenum ore is a recent addition to the list
of minerals, but g0 far only two cars have been shipped.

Gold is produced chiefly in the Sheep Creek and Ymir camps and in the vicinity of Nelson.
Copper ore is confined mainly to Toad mountain, and silver also comes from there, together with
the small amount associated with the gold in the milling-ores in other sections. Lead and zinc
ores are obtained in the Sheep Creek and Lost Creek districts.

The total value of metalliferous minerals produced in the Nelson Mining Divigion from
1885 to the end of 1915 amounted to $13,671,933. Exact records for the years preceding 1895
are not available, but it is safe to say that it was not greater than $100,000, which is therefore
not a very important-item in the ‘total production, The largest production In any single year
was In 1901, when minerals to the value of $1,244 568 were mined and sold. This large output
was mainly accounted for by a heavy gold production from the Ymdir mine and a large tonnage
of copper-silver ore from the Silver King.

The mineral output of the Division for 1915 was $608,277, made up as follows: DPlacer
gold, $1,000; Iode gold, $190,846; silver, $4,439; lead, $40,356; copper, $5,225; zinc, $351,811;
huilding materials, $14,600,

GENERAL PHYSICAL FEATURES,

The Nelson Mining Division embraces a small section of the Selkirk system of mountains
and a smaller part of the Purcell system. The eastern part of the Division is in the Moyie
range, a part of the Purcells, while the western part includes practically all of the Nelson and
Bonnington ranges and a fringe of the Slocan mountains, all included in the Selkirk system of
mountains. The dlviding line between the Moyie and Nelson ranges is the Selkirk Trench, here
occupied by the southern part of Kootenay lake.

The deminant wsater feature of the Division is the Kootenay river and lake; the river
re-enters from the TUnited States and, flowing north for fifteen miles, expands into Kootenay
lake, This lake, which is a long narrow hody of water lying in a north-and-south direction and
dralning at its northern end Trout lake and the Duncan river, discharges by means of the West
arm, which is a narrow stretch of water commencing about the central point of Kootenay lake
and extending westerly for twenty miles te Nelson. At this point the lake expansion, which
there becomes narrow, is again called the Kootenay river, and the water flows for twenty-seven
miles farther to where it Joins the Columbia river at Robson. The point where the West arm
narrows info the river is the site of the city of Nelson. It iz this central position in relation
to a number of the large waterways of the southern iInterior of the Province that has made
Nelson an important commercial centre. The Columbia river from Robson southerly to the
International Boundary-line forms part of the western boundary of the Nelson Division.

The main drainage of the central part of the Divislon is by the Salmo river, which rises
a few miles north of Halls and flows in a southerly direction to Waneta, where it joins the
Pend @'Oreille at a point four miles north of the International Boundary-line. This latter river
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in turn joing the Columbia about six miles below Trail. The Salmo river occupies a secondary
north-and-south trench which forms a break or dividing line between the Bonnington range on
the west and the Nelson range on the east. The northern end of this trench Is occupied by
Cottonwood creek, which, rising near Halils, flows northerly into Kootenay arm at Nelson. The
main tributaries of the Salmo river are, on the east, Wild Horse, Hidden, and Sheep ecreeks and
the South fork, and on the west Hall creek and the North fork. The eastern tributaries of the
Salmo river drain the western slope of the Nelson range, while the water from the eastern slope
of these mountaing is taken to Kootenay lake by means of Boundary, Sommit, Cultus, Canyon,
Midge, and other smaller creeks. The western branches of the Salmo drain the eastern slope
of the Bonnington range, and the drainage of the western slope of these mountains is to the
Columbia river via small creeks. )

The western slope of the Moyie range sheds its waters to the Kootenay river by Goat river
and a number of small creeks, amongst the more important of which are LaFrance, Granite,
Duck, and King creeks.” The boundary-line between the Nelgson and Fort Steele Mining Divisions
is the divide of the Moyie range.

The watershed of the Slocan mountaing forms the boundary-line between the Nelson and
Slocan City Mining Divisions, and on the Nelson side a number of creeks flow into the West
arm of Kootenay lake. The north-western part of the Division not drained by the Salmo river
has its outflow to the West arm and Kootenay river.

The whole district is decidedly mountainous, but not of the extreme rugged alpine type
found in the Rockies and Selkirks. The topography in places approaches more nearly to that
of the Interior plateaus, with, however, greater relief and more thoroughly distinct mountain
ranges. The Division Is divided by two main north-and-south trenches, the easterly one being
occupied by the Kootenay river and lake, and the other by the Salmo river and Cottonwood
ereek. Klevations up to 7,000 feet are common in all parts of the Division, while a few peaks
go up to 8,000 feet. The maln valleys are at elevations of 1,800 to 2,000 feet, which thus gives
a congiderable relief nearly everywhere. As the timber-line is at about 8,000 feet elevation, there
is very little of the district which is not covered with vegetation, while in the valleys there is a
large acreage of valuable timber, -

The territory embraced by the Nelson Mining Division may be said@ to consist of a mountain
region maturely dissected. In a general way the rocks are hard and resist erosion to a con-
siderable degree, but soft schists and argillites cccur in many places and play an important part
in the local topography. The summit-levels are generally in accordance and prominent out-
standing peaks are not of common oecurrence.

GroLogy.

The geology of the Nelson District has been partially worked cut by different officers of the
Geological Survey of Canada, but detail work has not yet been done. In 1901 the West Kootenay
Sheet of Britishk Columbia by McConnel and Brock was issued, which covers a considerable
portion of the Nelson Division, as well as parts of Alnsworth, Slocan, and Grand Forks Divisions.
This sheet has 500-foot contour-lines on it and is geologically coloured to show the different rock
formations and their approximate boundarles. This map is reconnaissance-work.

The geological report entitled * North American Cordillera Forty-ninth Parallel,”* by R. A.
Daly, includes that part of the Nelson Division which is on the International Boundary-line.
Sheets Nos, 6, 7, and 8 of this report show this part of the district. In 1911 O. E. Le Roy made a
geclogical examination of the Nelgon Map-area, an area of 106 square miles around the ecity of
Nelson. The 1911 Summary Report, Geological Survey of Canada, contains a preliminary report
of this work. In 1914 Chas. W. Drysdale commenced the geologic and topographic mapping of
the Ymir mining camp; this report has not yet been issued. The Annual Reports of this Depart-
ment contain various notes and reports on the Nelson Division, each year containing a report by
the Gold Commissioner for the district. Special reports by Wm. Fleet Robertgon, Provineial
Mineralogist, were made in the years 1900, 1204, and 1909.

The Nelson Mining Division contains a large variety of rock formations, and representatives
occur of nearly every geological age from Archsean to the modern. Sedimentary, igneous, and
metamorphic rocks are all found, and in many places the geologic relations of the different
formations are quite complicated.

* Memoir No. 38, Geologi'cal Survey of Canada.
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In a general way the geological history may be summed up as consisting of extensive
sedimentation extending from Pre-Cambrian through to the end of Palmozoic times, with also
great voleanic activity in the Carhoniferous period; vast granitic Intrusions in the Mesozoic
age; and further volcanism in the Cretaceous and Tertiary. The grogenic forces which formed
the mountain ranges in many instances mashed, crumpled, and faulted the rocks to a very great
extent, while the granitic intrusions eaused widespread metamorphism of the older rocks.

In Brock’s Sheet a small area of Archzan rocks called the Shuswap series is placed along
the shores of Kootenay lake and the West arm. These rocks consist of a highly metamorphosed
complex of gnelsses, mica-schists, crystalline limestones, and dolomites, with intercalated,
crushed, and altered granites and diorites. Along the International Boundary-line and extend-
ing upwards along the Salmo river on the eastérn side there is a large development of quartzites,
schists, dolomites, limestones, phyllites, argillites, ete., which are in part referable to the Archzan
{Daly) and partly Cambrian to Carboniferous. These rocks have been partially classified by
Brock and Daly and mapped under several names, The guartz veins and replacement ore-hodies
of the Sheep Creek and Ymir camps are as a rule in these formations, but as yet it is best not
to say any more than that these ore-bodies are in rocks of Palxozoic age.

The dominant geological feature in the Nelson Division is the great hody of intrnsive grano-
diorite, which is called the Nelson batholith by Brock, and satellites and outposts of which are
given other names by Daly. This batholithie mass is not continuous, nor is it comstant in
composition or physical features in the different exposures, but the different batholiths are more
or less contemporaneous and ean be referred with certainty to the Jurassic or Post-Jurassic age.

This granodiorite 1s well developed along Kootenay lake, in the vicinity of the city of Nelson,
west of the Kootenay river, and along the western slope of the Nelson range. This same granite
has a widespread occurrence in the Slocan, Slocan City, and Ainsworth Divisions and in the
Boundary District, In composition this rock ranges from an acid granite to a diorite, but is
generally a typical granediorite containing orthoclase, plagloclase, quartz, hornblende, and mica.
The colour is generally a mottled greenish-grey, although pink shades are often found. In
texture it is generally coarse-grained, but wide variations from fine-grained to porphyritic facies
occur frequently. A pronounced gneissic structure hag been developed in many places, while in
others the granediorite is rich in inclusions of the older rocks through which it has been intruded.

Daly describes a belt of granite occurring on the International Boundary-line and west
of the Kootenay river which occupies an area of about fifteen square miles and extending an
unknown distance into Idaho and Washington. This granite is very coarse-grained with large
phenocrysts of feldspar, and has an unusually perfect gneissic strueture. This “ Bayonne Batho-
lith and its Satellites,” described by Daly, is the southern extremity of the large Nelson batholith
which extends along Kootenay lake.

The voleanic rocks are confined to the western part of the Division, extending, roughly, from
the Pend d'Oreille river to the city of Nelson, and lying between the Salmo river and the Columbia
and lower part of Kootenay river. This whole area is not covered by voleanic rocks, as in places
the formation is Nelson granite. The greater part of these rocks belong to what is called the
Rossland voleanic series, which are listed by Brock and Daly as being of Carboniferous to
Cretaceouns age. 'Fhey consist of lava-flows, ash-beds, breccias, pyrotlastic rocks, and a small
amount of intercalated sediments which are mashed together and metamorphosed into a complex
geries. The lavas are largely altered into schistose greenstones. These extrusive rocks belong
to at least two and possibly several distinet time perfods, but, owing to inability to distinguish
in the field, the whole series is mapped as one by Brock, and this procedure has been followed
also by Daly. A small area of voleanics on Beaver mountain, however, has been recognized by
Brock as distinctly younger than the main miass of the Rossland voleanics, and hence is mapped
separately as the Beaver Mountain volcanics, These rocks also consist of flows of augite andesite
and basalt, and pyroclastic beds.

Dykes of many different kinds of rock typeg are plentiful all through the district; many of
these are apophysal phases, and contemporaneous with the various batholithic masses occurring
so frequently. Amongst these might be mentioned pegmatites, aplites, felsites, syenite and other
porphyries, diorite, and diabase dykes. The greatest number of the dykes are, however, of a
baslc nature, and many of these are the youngest igneous rocks in the district cutting through
all the other formations. They consist mainly of lamprophyres, minettes, kersantites, etc.
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EcoNoM1¢c (GEOLOGY.

The ore-depesits in the Nelson Mining Division are, as a rule, of the fissure type of deposit,
and a great many of them are true-fissure quartz veins. Contact metamorphic deposits are
somewhat rare, but a numnber of replacement deposits along sheared zones in limestone are
found. The enormous intrusions of granitoid rocks, whieh, although separable into édifferent
batholithg, are collectively termed the Nelson batholith, have been the great mineralizing factors
in this district, and, in faet, throughout the whole West Kootenay Distrlet. The ore-bodies are
often developed near the contacts of the granitic bodies with the older rocks, but in many
Instances true quartz veins are found well within the granitlc masses themselves, In the
schists the veins are mineralized zones of alternating schist and quartz which are often
Tenticular in form. In the lmestone-bands some very distinct replacement deposits following
the bedding-planes are found; while, where the limestone contacts the granitic rocks, there
are developments of contact metamorphic ore-bodies similar to the large low-grade deposits
in the Boundary Distriet, but of much less relative importance. Quartz veins cutting quartzites
form an important type of deposit in the Sheep Creek camp and occur elsewhere as well.

In the metamorphosed schistose greenstones, belonging to the older part of the Rossland
volcanic series, ore-bodles occur which are partly of the replacement type and partly open
quartz-filled fissures. Many of these are found along the Nelson and Fort Sheppard Railway
between Nelson and Ymir.

MINERALOGY.

As might be expected in a distriet having so many different types of ore-deposits, there
are found all the common ore-minerais, and in additlon some of the rarer forms. Native gold,
silver, and copper are all found, but gold occurs in the greatest abundance. Pyrite, arseno-
pyrite, pyrrhotite, chalcopyrite, bormite, molybdenite, tetrahedrite, and pyrargyrite are the
common sulphide minerals, while azurite, malachite, chrysocolla, limonite, molybdic oxide, and
other oxides and carbonates are the oxidized forms of these sulphides.

Magnetite and scheelite are also found, and the gangue minerals are quartz, calcite, garnet,
epidote, actinolite, siderite, barite, and wollastonite, A small vein of fluorite occurs at Five-mile
point.

Oxidation of the sulphides has proceeded to a greater depth in this distriet than is found
in most parts of British Columbia. At the Motherlode mine, on Sheep creek, the ore is oxidized
to a depth of 500 feet below the surface, and in only & few places in that mine can unaltered
sulphides be found. At the Queen mine, also on Sheep creek, but at an elevation about 1,700
feet lower than the Motherlode, the ore is only oxidized for a short distance down; all the
preseunt working-levels are in sulphide ore. At the Eureka, on Bagle creek near Nelson, the
copper ore 1s malniy azurite, malachite, and@ chrysocolla, formed from the oxidation and car-
honation of primary chalcopyrite; thin films of tornite on the outside of chalcopyrite are also
common, Many of the ore-bodies, however, show no appreclable oxidation, the sulphides being
found right at the surface.

CLIMATE AND AGRICULTURE.

The habitable portions of the Nelson Mining Division are along the main valleys of the
Kootenay and Columbia rivers and the many smaller valleys of the tributary streams. The
climate in these lower elevations is very pleasant and is as fine as can be found in Canada.
The summers are moderately warm, but are characterized by long periods of good weather,
The winters last about three months, and during this time there i3 a snowfall of from 1 to 4
feet, during which time the temperature rarely goes below zero. In the mountains, of course,
the winter is longer and the snow accumulates to a conslderable depth. Great extremes of heat
and cold are not common, and of short duration when they do ocear.

Agriculture in the Iast few years has assumed a considerable importance and iz now a more
important industry than mining. A considerable acreage of land was planted in fruit-trees in
latter years, but it now appears that the country is better adapted for mixed farming than
anything else. Creston, at the southern end of Kootenay lake, is an important centre of fruit-
growing, while a good deal of farming is done eontiguous to the city of Nelson.

Between Nelson and Castlegar thousands of acres of land have heen acquired by the
Doukhobors under the guidance of Peter Veregin, who might be called general manager of the
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community system under which they work. These people, while not very skilful farmers, make
up in industry and numbers what they lack in efficlency, and have succeeded to a considerable
degree in this district. They have their own sawmill and canning-factory, and are to a con-
siderable extent self-contained and self-sustaining. There is some good land along the Salmo
and Pend 4'Oreille rivers and the International Boundary-line, but so far comparatively little
has been brought under cultivation.

Good timber iz plentiful in many parts of the distriet. Along the Salmo river some very
fine stands of cedar occur, and numerous Eections of the country are held by timber licences.
All the common types of trees are found, such as cedar, fir, balsam, hemlock, spruce, tamarack,
pine, cottonwood, poplar, aspen, alder, larch, and birch. Timber suitable for mining purposes
oceurs in abundance, and most of the clalms are well supplied in this respeet. The rivers and
lakes are well stocked with fish; rainbow and speckied trout are found In the greatest abun-
dance, and the waters of Kootenay lake and river are world-famous for the excellent trout-fishing
to be had there. The Canadian Pacific Railway has a first-class tourist hotel at Balfour, on
Iootenay lake, and the fly-fishing is one of the chief attractlons of the place,

Nerson CAMP.

There are many properties gituated within a radius of ten miles of the city of Nelson, and
several of these are now, or have been, Important mines, These mines are mainly situated on
Toad and Morning mountaing, Eagle and Forty-nine creeks, to the south of the Kootenay river.
North of the river the formation is mainly Nelson granite and no ore-bodles of importance have
been found in it. South of the river the rock formations are considerably jumbled up, consist-
ing of granite, members of the Rossland volcanic series, and limestone and Pend 4'Oreille
quartzites, The Queen Victorie mine does lie north of the river, but at some distance west of
Nelgon, and here an area of the Rossland voleanic serles is found, in which the ore-body hag
been formed.

The writer did not visit ail the properties In this section, but only those that were working.
Nearly every mine in this distriet has been reported on in past years in either the Minister of
Mineg’ Reports or in the Summary Reports of the Geological Survey, so that the writer confined
himself to ascertaining facts about present or future work,

The Silver King group, now owned by the Consolidated Mining and Smelting Company, was
not operated during 1915, having been closed down indefinitely about the time of the cutbreak
of war, The exsct condition of the mine is not known, but it is belleved that the last deep-level
development-work—the Dandy tunnel—was disappointing, and that new work will have to be
done before steady shipments can be resumed, It is believed, though, that considerable possible

ore-bearing territory has not yet been explored.

On Eagle creek are situated the Granite-Poormasn group, owned by the Kootenay Gold Mines,
Limited, and the Bureka and Pingree groups, all of which were visited by the writer.

The Queen Victorig, situated near Beasley Siding and owned by the British Columbia Copper
Company, was closed in August, 1914, and the compressor plant and other machinery taken away.
In the latter part of 1915 a few cars of ore were takeh out and shipped by leasers, but it is
understood most of this came from old dumps which were resorted. ‘This properiy was not
examined by the writer.

This group of claims Is situated on the east side of Eagle creek about

Granite- eight miles by wagon-road from the ¢ty of Nelson. The main road down the

Poorman Group. Koofenay River valley is followed for about six miles, and from there a steep

switchback road goes up Eagle creek to the mine, which is at an elevation of

about 2,200 feet above the river, The group comprises, in all, fifteen clainis, some of which are

fractional, and all are Crown-granted. TFive separate and distinct veins have been uncovered
and on which development-work has been done.

The mine is equipped with z stamp-mill—twenty stamps and four Wiifley tables—situated
about one mile west of Granite S8iding, on the Columbia & Western Railway, and at the foot of
the hill on which the mine i% situated. An gerial tramway connects the mine with the mlil.
This mine was about the Arst gold property fo attract attention in the Nelson Distriet, and was
the first to have a mill erected. The mill started operations in 1880; sgince that time work has
been carrled on more or less continuously. .
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The property has had a somewhat checkered career, having passed through many hands
and been repeatedly worked hy leasers, At the present time a -syndicate composed of Wilson,
Crilly, and T. Gough have a lease on the whole group. They have sulileased the Greenhorn vein
to a party of fifteen miners, who are working on a partnership basis under the superintendence
of Andy Anderson. He was elected “ boss ”” and also has a committee to advise him. Two men
also have a sub-lease on the Red Rock vein and two more on the Poorman, while the leasing
syndicate is at work on the Hardscrabble vein, The other veins on the property are the Granite,
of which the Red Rock is supposedly a continuation, and the Beelzebud, on neither of which was
work being done.

All the veing are quartz-filled fisgures occurring in Nelson granite, which is more accurately
defined as quartz hornblende diorite. The walls are usually well defined, but in many places
pyritization of the wall-roek has proceeded to a small extent. Quartz is the predominating gangue
mineral, but occasional inclusions of highly altered and silicified granitic rock are encountered.
Throughout the quartz, pyrite is disseminated, and in places this 1s oxidized to iron oxide,
Chalcopyrite, galena, and sometimes sphalerite are found in sparing quantities, and the oceur-
rvence of any of these sulphides, especially galena, is an Indiecator of high gold values. In the
oxidized portlons of the veins free gold 18 offen seen, and also sometlmes along with the
sulphides.

The veing vary in thickness from a few inches up to 5 or 6 feet. 'Their general strike is a
little west of north, but considerable variations and irregularities are noticeable in all of them;
the dip is generally to the north-east at from 45 to 60 degrees. Faults are common, but gener-
ally have small displacements, although in the instance of the Granile vein there is one with a
very large throw. The veins are also cut by the basic mica dykes common in the district.

The veins strike into the hill in such a way as to enable them to be worked by means of
drift-tunnels; these tunnels go in as crosscuts for a short digtance and then continue on the
sirike of the vein,

Greenhorn Vein.—This vein is developed by two adits, the Jower one of which is being
worked. This adit goes in as a crosscut for a distance and then branches, one branch going te
the Greenhorn vein and continning as a drift, and the other similarly as a drift on the Granite
vein. Ore has been stoped from both these veins in past years. At present the sub-leasers are
working on the Gfreenhorn vein developing by drifting ahead and stoping at the same time.
The vein where stoping was in progress varied from 6 inches to 214 feet in width. Quartz
constitutes the vein-matter and iron pyrites is disseminated throughout. Gold occurs free and
in association with the pyrite, Four air-drills were at work, and the ore was trammed to a
station on the gerial tram and thence to the mill. The ore varies considerably in value and
is very pockety, but the average assay value over a number of years is about $10 a ton.

Red Rock Vein.—The Red Rock vein lies up the hill from the Gremife workings, and is
probably a continuation of the latter. On this an adit-tumnel has been driven in on the vein
for a distance of 350 feet. The two men who are sub-leasing on this veln were stoping at a
peint In 150 feet. At this place there was from € to 10 inches of falr-ipoking ore. Arrange-
ments are made whereby the sub-leasers can run their ore through the mill after mining enough
to make a few days’ run possible.

Hardserabble and Poorman Veins.—The Poormaen and Herdscrabble veins lie considerably
to the west of the others and are themselves close together. 'The Poorman vein 1s opened up
by four adit-tunnels, and from the Iowest—No.-4—an incline winze has been sunk and a fifth
level run in; the greatest depth on the vein is nearly 700 feet. A large part of the tonnage
produced by the whole property has come from this vein. From the lowest level up to the
surface the major portion of the ore-shoot has been stoped out. The lower level to near the top
of the winze was full of water, 8o it was impossible to examine it, The No. 4 tunnel cuts the
vein at a distance of 475 feet from the portal, and then continues as a drift for about 1.000
feet more. Stoping has been carried out along nearly the entire length of this drift upwards
to the surface. At the face the vein iz pinched to a seam. One man was sub-leasing on this
vein cleaning up old stopes and generally extracting a little ore wherever it could be got at
eagily. ’

The Hardscrebble vein is intersected by this No. 4 tunnel of the Poormun at a point about
60 feet from the entrance. From the point of crosscutting a drift has been run to the south
for a distance of about 800 to 900 feet. There i3 ope main ore-shoot in this vein which has a

i0
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length of about 300 to 400 feet. Near the end of the drift the vein has separated into two
stringers and a drift has been run a short distance on each. At the faces the stringers are
pinched down to seams. The general strike of the vein is from north and south to N. 15° W.
and dipping at about 45 degrees to the east.

Most of the produetive portion of the vein above this No. 4 erosscut-adit level has heen
stoped out, but good ore is exposed along the bottom of the drift for a distance of 400 feet.
The leszees commenced work at a point 600 feet in the tunnel by starting a winze which it is
intended to sink 100 feef, and which at the time of visiting the property was down 60 feet. The
winze hasg been made big enough to operate two machine-drills on it, one large drill and the
other a small hammer-drill. The vein has been followed down, keeping it on the hanging-wall.
It looks very promising down the whole €0 feet; the gquartz is well mineralized with iron pyrites,
galena, and zine-blende, and shows free gold in many places. The width of quarfz averages
about 214 feet and all of it can be considered good ore. The gold in this vein is as a rule coarse
and easily saved on the amalgam-plates, and the average grade of the ore in this vein is better
than the others previously deseribed.

It is the intention of the lessees to sink the winze to 100 feet and then drift both ways on
the vein and then commence stoping. As the bottom of the No. 4 level shows a good ore-shoot,
it seems very likely that this work should prove up a nice-sized block of good mill-ore. A small
power-hoist serves for hoisting ore and rock from the winze.

In 1915 the whole group produced about 1,500 tons of ore containing approximately 750 oz.
of gold; practically all of this came from the Greenhorn lease.

About two miles farther up Eagle creek above the Grenite-Poorman group

Eureka. is situated the Burele mine, owned by the Bureka Copper Mines, Limited, of

"Nelson. The property is reached by a continuation of the wagon-road beyond

the former property, and is at an elevation of 2,700 feet above Kootenay lake. Seven c¢laims

and fractions, all Crown-granted, constitute the group. The country at this point is not so steep

as at the Granite-Poorman, and it is therefore necessary to run long tunnels to get any consider-

able depth. The total footage of work on the property to date is about 4,500 feet, consisting of

an incline shaft with three levels and a crosscut tunnel, In addition to this, seme open-cutting
and trenching has been done and a new lower level crosscut tunnel has recently been started.

The first mention of the Eureke mine in the Annnal Reports of this Department was in
1904, when some development-work done on the property was noted. In 1905 the owner, J. P.
Swedberg, continned development, and in July of that year bonded the property to Nelson men,
who before the end of the year had shipped 250 tons of ore assaying 7 per cent. copper, §7 in
gold, and 4 oz, silver,

In 1906 the mine was in the hands of the present company, and 940 tons of ore was shipped,
assaying about §14 a ton. Shipments in 1907 totalled 620 tons of about the same average grade.
In 1908 no ore was shipped, work being confined to the driving of a long crosscut tunnel. Further
development-work was carried out in 1909, but no ore was shipped. Shipments were resumed
in 1910, when 342 tons of ore, with an assay value of about $18, was sent to the Trail smelter.
Only development-work was done in 1911, and in 1912 the property was bonded by the British
Columbia Copper Company. This company carried out further developments, including the
equipping of the property with a steam plant, during 1012, 1918, and part of 1914, when the bond
was allowed to lapse after considerable money had been spent and part of the purchase price
paid. The fallure of this company to carry out its bond does not necessarily condemn the prop-
erty, as the financial conditions at the time were the determining factor rather than the state of
the mine. Early in 1915 the property was secured under lease and bond by Keffer & Johns,
formerly consulting englneer and mining superintendent respectively for the British Columbia
Copper Company, who bad resigned from the company, and shortly after they turned their bond
over to the Pingree Mines, Limited, and are now acting as consuliing engineers for the latter
company. The Pingree Mines commenced operations in the summer of 1915, and work is being
carried on under the superintendency of Frank Pearce.

The ore-body on this property is of a rather unusual type, heing partiaiy of the fissure type
and also to some extent a replacement deposit. The country-rock is granodiorite, but there are
several limestone-bands which apparently had foundered into the diorite magma at the time of
{tg intrusion. The ore-bodies are developed along lines of shearing and fissuring which to some
extent follow these limestone-bands, buf are in part entirely in the granodiorite. In the lime-
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stone, mineralization has proceeded by the replacement of the rock by sulphides and quartz; in
the grancdlorite, quartz and silicified wall-rock form the gangue and the sulphides oceur in lesser
quantities. ' ’

The ore consisted primarily of sulphides of copper and iron, but it is mow largely oxidized
down to the lowest Ievel. Azurite, malachite, limonite, and chrysocolla are the main oxidation
minerals, and, together with chalcopyrite and thin films of bornite, make up the ore-minerals
oceurring in a gangue of quartz and caleife.

There are apparently two main flssures or veins, which may later be shown to be connected.
The width of the ore, which occurs In fairly well-defined shoots in the fissures, 1s from a few
inches up to 18 feet, with an average of about 4 feet. A considerable tonnage of ore is blocked
out in the mine, but no figures are available. The ore so far shipped has averaged about 5 per
cent. copper, with 3 oz silver and $4 in gold to the ton. To some extent these shipments were
selected ore, so that the developed ore in the mine may be somewhat lower in grade.

The shaft on the property is 200 feet deep, with drifts at the 100-, 150-, and 200-foot levels,
and the crosscut tunnel gives an additlonal depth on the ore-body of 82 feet below the bottom
of the shaft. From this tunnel three raises go up to the surface and a winze goes down 100
feet, and from the hoitom of the winze drifts have beeh run 90 feet in each direction along the
vein. The company 1s at present driving a tunnel 1,300 feet long which will cut the veln 100
feet below the bottom of this winze. When the ore is struck in this tunnel, if conditions warrant
the expenditure, an aerial tramway will be constructed down the hill -to a point on the railway.
Hauling the ore out by wagon, as at present, would hardly be used if mining on a large scale
were started. :

The property of the Pingree Mines, Limited, is situated near- the head of .

Pingree Mines. Bagle creek, and is reached by a continuation of the wagon-road running to

the Hureka; the property is about two miles beyond the latter, A considerable

amount of development-work has been done on the group, but no ore-bodies of importance have
been discovered.

From one showing on the property some ore of good value was exiracted and shipped. This,
apparently, was a slide from somewhere, and all succeeding work has failed to discover the main
body of which this was a piece, or any other ore-body.

As before indicated, this company has honded the Fureka mine and 18 now confinlng attention
to the latter.

The last work done on the Pingree was in the spring of 1915, under the superintendence of
Frank Pearce. This work consisted of driving prospect-tunnels, none of which, however, suc-
ceeded in finding much, One is driven In 135 feet in a soft, schistose material ; this was driven
for $4 a foof, which speaks well for the management. In this working there is a good foot-wall,
and throughout there are scattered bunches of quartz, which sometimes carry small gold values.
About 300 feet above this tunnel there is an open-cut and 20-foot tunnel, showing a quartz vein
Iying flat and pitching out of the hill. This vein consiste of white quartz and some black oxide
of iron, but carries no values.

In ancther place there is a 12-foot shaft sunk on a small vein, from which it is reported
some good ore was taken out. To the north-west and down the hill a drift-adit has been run
on this vein for a distance of 150 feet, and some short crosscuts made from it. At a point 30
feet within this drive a winze was sunk last winter by Pearce, and at a depth of 30 feet drifts
were run both ways on the vein. The work shows the veln to be from 1 to 4 feet wide, and to
consist of white, hungry-looking quartz, with some bunches of black oxide of iron; this material
carries no values, Amnother tunnel has been run in 150 feet to crosscut thls vein, bui nothing
was found. Higher up the hill still, another crosscut was run in 350 feet, which wag only
productive of hard work.

The showing from which some ore was shipped in previous years is developed by two short
drift-tunnels, but both of these have run off the vein, This vein at this place is apparently not
properly in place, hut the uncertainty as to where to look for the continuation has led to the
previously enumerated futile work.

Thig group of seven claims, owned by C. E. Crossley, A. H. Crossley,

Perrier Group. R. Young, Hinton, and Turner, is situated close to the Nelson .and Fort
Sheppard Railway, about four miles from Nelson. The mine is very con-

veniently Iocated and during the last year the owners have been steadily at work. The property
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is equipped with a smail mill, eonsisting of a crusher, Huntingdon mill, amalgamating-plates,
two Frue vanners, and a hoist for the shaft. Power is obtained by a Pelton wheel, 2 feet 6 inches
diameter, driven by water under a 300-foot head, which operates everything but the vanners;
these last are run hy a small 2-horse-power Pelton wheel, A boiler and engine have also been
erected and can be used if the water-power fails owing to low water in the dry season.

The formation here consists of chlorite and miea schists belonging te the Rossland volecanic
series. ‘'The vein, which iz & quartz-filled fissure, strikes obliquely across the schists at about
N. 20° HE. and dips into the hill at from 30 to 75 degrees. The gangue consists of quartz ecarrying
galena, iron pyrites, chalcopyrite, zinc-blende, and oceasionally free gold. The values are mainly
in gold, with a little gilver; the gelected ore shipped to the smelter gives returns of $50 to $60,
while the mill-feed runs from §16 up.  The vein varies from & inches to 2 feet in width.

The main opening on the vein is a shaft 85 feet deep, and from the 75-foot level a drift
has been run on the vein for 80 feet. A little overhand stoping has heen done from this drift.
When the property was visited three of the owners were at work sinking the shaft deeper.
The vein at the bottom was 18 inches wide and well mineralized with galena and pyrite. In the
drift the vein has split, and at the face there are two stringers separated by 6 feet of schistose
matter, glightly mineralized and permeated with small seams of quartz. It was the intention
of the owners to drive this driff ahead and stope ore out during the winter. About 60 tons had
been run through the mill and 30 tons more was on the dump, but, owing to a shortage of water,
the mill was not being operated.

There are three claims in this group, owned by Wm, Maher and partners,

St. Anthony all surveyed, but not Crown-granted; the claims are located up the hill from

Group. the Perrier, about 1,000 feet above the railway-track, The lowest tunnel on

N the 8t. Anthony claim is a drift on a small vein striking east and west. At a

point 50 feet in, 2 north-and-south vein is encountered, and on this a drift bas been run 75 feet,

and some stoping done and a winze sunk 10 feet near the end. These veins cceur in granodiorite

near the contaet with the schistose rocks. They are irregular and often consigt of a few stringers

scattered acrogs 2 or 8 feet of altered granitic mafter earrying iron pyrites., Mineralization

consists of galena and pyrites. At the portal of the tunnel the vein is 26 inches wide and said
to assay $19 in gold and silver.

The east-and-west vein is uncovered in several places above and below the tunnel, and shows
from 2 to 3 feel of vein-matter consisting of quartz and altered wall-roek (granodiorite) mineral-
ized largely with pyrite, which often is oxidized to limonite. One open-cut below and to the
west shows 3 feet of vein, which is said to have returned an average assay of $13; at this point:
the vein lies very flat and is probably brokenh over. Some galena and zine-blende are seen here,
and the latter mineral is said to be an indicator of good gold values.

One hundred feet up the hill another parallel vein is developed by means of a drift-adit 65
feet long. This vein varies in width from an inch to 10 inches and consists of guartz carrying
sulphides similar to the other lead. Picked samples are said to have returned assays as high
as $80. Above the tunnel the vein is exposed in an open-cut, where it shows a width of 1 foot
and dips at 25 to 30 degrees to the north.

Several other veins on the property which were not seen by the writer are said by Mr. Maher
to have similar showings to those already described, and all bave had a little work done on them.
One has a tunnel 735 feet in length, disclosing a small quartz vein, which in places shows fair
values. .

A gmall shipment of ore was made from this property in 1915, which gave the following
returns: 9,322 1b. dry weight, containing 12,687 cz. gold and 15.38 oz. silver.

The Fern mine i§ an old property situated a few miles west of Halls, on

Fern and the Great Northern Rallway, which hag not been worked for some years. It:

Gold King. was operated for a time by an English company, and if is said that some very

fine gold ore was taken out. It is equipped with a gravity-tram and small
stamp-mill, both of which are practically useless now through falling into disrepair.

The formation here consists of basie lava rocks, highly altered, which are members of the
Rossland voleanic series. The vein, which strikes north-east and south-west and stands nearly
vertically, is a quartz-filled fissure varying from a few inches up to 4 feet in width. The only
mineralization is with iron pyrites, and this guite sparingly. The vein was deveioped by four
tunnels, which go in as erosscuts for a short distance and then are continued as drift-adits,
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In each case, after going a few hundred feet, the vein is cut off by a fault, and exploratory work
has failed to reveal the continuation of the vein, so that when the ore in the shoots exposed had
been stoped out-work was stopped.

Adjolning the Fern down the hill is the Gold King claim, which is owned by the Gold King
Company, a syndicate recently formed. Besides acquiring the Gold King, this company has a
two-year option on the Fern mine and intends to carry out some further development on that
property. Work was commenced on the Gold King in the fall of 1915 with a few men, and it is
believed that development was kept up all the winter.

On this property there is a quartz vefn occurring in similar basie, voleanie rock to that of
the Fern, and striking and dipping in a parallel direction. It is, however, farther up the ereek
and is not, therefore, to be considered a continuation of the Fern vein. -

The Gold King vein is exposed where it crosses the bed of the creek and on both banks, On
one side at a short distance from the creek a tunnel has been driven in on the vein for a distance
of 70 feet. In this working the vein proper consists of from 10 to 15 inches of quartz carrying
a little pyrite, but in addition the wall-rock has often been pyritized and is said to return good
gold values. As a rule, the vein has a tale gouge on the hanging-wall, but it is generally frozen
on the foot-wall, In places the fissure splits and there are two stringers of quartz separated by
4 feet or more of rock-matter carrying a little pyrite, all of which is sald to earry gold values.
At the face of the tunnel the vein is apparently eut off by a fault, but no drifting had been done
along the fault to locate the continuation of the vein. Small amounts of galena are sometimes
found in the quartz.

A 20-foot shaft has been sunk on the vein, almost in the bed of the creek. As the top of the
shaft was timbered and the bottom had water in it, not much of the vein could be seen. Where
seen the vein was from 8 to 14 inches wide and slightly oxidized. At the time of vigiting the
property a pump and 2-drilt compressor were being installed in order to sink this shaft deeper.
A Doiler was to be Installed to supply steam to drive the pump and compressor.

On the other side of the creek the vein shows a width on the surface of § to 10 inches and
carries the usual amount of pyrite. A selected sample from this point assayed 1.42 oz. gold and
4.2 oz, silver to the ton. A representative sample of the mineralized wall-rock returned 0.3 oz.
gold and 0.3 oz. silver to the ton, and a selected piece from the tunmel ore-dump assayed 1.7 oz.
gold and 2.8 oz. silver. )

YMIR CAMP. ‘

The name Ymir camp is given.to a section of country tributary to Ymir, a small fown on
the Nelson & Fort Sheppard Railway about twenty-five miles from Nelson. The railway here
follows the valley of the Salmo river,* and right at Ymlr, Wild Horse creek comes in. This creek
wag worked to some extent for placer gold in the early days, and the first mineral claims in the
distriet were staked near its headwaters in 1885. In 1893, when the railway was being built,
active development and mining commenced, and for several years the camp had a steady produc-
tion. The Ymir mine, situated five miles up Wild Hotrse creek, was for many years an important
producing mine, but the failure to find the main ore-shoot on the 1,000-foot level caused its final
shut-down, During the last two years the camp has been very guiet, but the outlook for the
future is more promising than it has been for some years back,

The camp takes in the territory from 8almo te Hall Siding, on the Nelson & Fort Sheppard
Railway. The Salmo river flows in a.valley lying between the Nelson and Bomnington ranges,
and its tributary creeks on either side draw their waters from these mountains.

This mine, which is owned by the Hobson Siiver-Lead Company, is sitnated

Yankee Girl. about two miles from ¥Ymir in an easterly direction. There are three claims

in the group, the Yankee Girl, Canadien Qirl, and Yukon Fraction, comprising

145 acres in all. The lower working-tunnel of the property commences on the Old Bill claim of
the Dundee group.

The Yankee (Hir]l was staked and worked for a time by Grohe, Lovell, McLeod, and Graham,
Later it was acquired under lease and hond by Doyle Bros., who shipped some 250 tons of ore
valued at $6,600. In 1907 the property was bonded by American capitalists, who, kowever, were
unable to complete the purchase of it. In 1908 H. L. Rodgers bonded the group and carried out
some (evelopment-work and shipped some ore; In 1909 the property was acquired by the Yankee

* IFormerly called Salmon river.
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Girl Geld Mines, Limited, whick company skipped 4,738 tons of ore in 1910. The Hobson Silver-
Lead Company acquired the mine in 1911, and since then development-work has been carried out
and ore shipments made more or less continuously up to the present time.

The property is developed by means of adit-tunnels, of which Nos. 1, 2, and 3 may be
characterized as the upper workings and from which all the ore so far shipped has been taken.
The No. 4 tunnel ig 500 feet below the No. 3, and work on the property is now confined entirely
to this level. The total amount of ore shipped from the mine has been in the neighbourhood
of 8,400 touns, with an assay value of about $22 a ton.

The formation consists of sedimentaries and schists intruded by granodierite. The contact
of the granodiorite with the sedimentary rocks is often very irregular,.the igneous rock having
sent out jagged tongues into the older formation. The Yankee Girl vein cceuples a sheared zone
which to some extent follows the contact between schists and granodiorite, but which 1n many
places is entirely within the schisis. The sedimentary imeasures are generally congiderably
metamorphosed near the contaet, the common form being a highly schistose rock and often a
mica-schist. The sheared zone in which the vein occurs might almost be said to be a large fault-
plane, and possibly it is. The vein is from 4 to 8 feet wide and is very consistent in strike and
dip. The vein-filling is made up largely of somewhat silicified schist and some almost nnaltered
schist, but there is also some white and blue quartz and calcite. The metallic minerals are iron
pyrite, galena, and zinc-blende, with the latter two often absent. Values are mainly in gold, but
where galena and zine predominate silver values become important. Clean guartz earrying but
little sulphide will sometimes assay well in gold, but as a rule it is necessary to get sulphides
before there is much value in the ore. Galena and zinc-blende are often indieators of good gold
value, although it is not certain that these minerals actually carry the gold.

The ore-body is of the replacement type; quartz, calcite, and sulphide minerals were intro-
duced by hot solutions which Howed along the shatter seams of the sheared zone and, attacking
the schigtose rock, dissolved out a portion and deposited the ore and gangue minerals.

In many of the workings tongues of granite eut the schists, but not the vein, showing the -
vein to be later forwsed than the granitic intrusion, The vein formation probably took place
during the expiring stage of batholithic activity. In some places granite forms one wall of the
vein and is sometimes on one side and again on the other. The schists have a general strike of
norith and south, while the vein cuts across in g north-easterly direction and dips at 60 to 75
degrees to the north-west.

No. 2 tunnel, which is ahout 2,000 feet long, was for some time the main working-level of
the present company. Several crosscuts have been made from it in both directions at right
angles to the vein, following formation slips and going inte the true walls. Many stopes go
up from this tunnel to the No. 1, which is 150 feet above, but there is a large area of stoping-
ground left which iz said to contain low-grade ore suitable for mill-feed.

No. 8 tunnel 18 150 feet lower than No. 2 and is about 500 feet long. Comparatively little
stoping has been done from tbis level, but ﬁhere iz said to be some ore of milling grade in it.

No. 1 level is caved at the mouth and abandoned. From this working high-grade ore was
taken out in the early days of the mine. h

No. 4 tunnel commences on the Ofd Bill claim of the Dundee group and is driven in for 1,200
feet in a Qirection nearly parallel to the strike of the vein. It then turns off at an angle of 45
degrees to the south for 140 feet, where it strikes a small stringer which was followed to its
junction with the main vein, with which it makes an angle of about 20 degrees. The main vein
was then followed for 140 feet to the north-east, where work was proceeding when the property
was visited. It is the intention of the management to drive this lowest adit in under the ore-
shoots which were developed In the upper tunnels. In this working the vein is from 6 to 10
feet wide and has a well-defined tale gouge 3 or 4 inches in width on the foot-wall. The hanging-
wall is rather indefinite, as there is no sharp line between the schist country-rock and the gangue
of the vein, At the face it seemed as if the drift was running into an ore-shoot, as there was
2 or 3 feet of material well mineralized with iron pyrites and occasionally specks of galena.
A sample of this ore assayed 0.64 oz. gold and 1.8 oz. silver to the ton.

It is the intention of the company to develop this winter and next year to equip the property
with a mifl to treat the low-grade ore. In connection with this a hydro-electric power plant will
be installed drawing water from Wild Horse creek. Ample water for developing power can he
obtained, and a start bas already been made during 1915 to put in a ditch-line and dam.

Ll
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This mine comprizes five mineral claims covering 197.63 acres, and is

Dundee. situated one mile and a half north-east of Ymir, and adjoining the Yankee

@irl group. . Connection with this town is effected by a good wagon-road which

is two miles and a quarter to the upper workings. The claims are located on the north side of

Bear creek, and the mountain-gide rising up from the creek is sufficiently steep to afford good
tunnel-sites. The c¢laims, which are all Crown-granted, are as follows :—

Old Bill, Lot 1803 ... ..t iitiiaeanrarinnanrssansranssnsns 51.65 acres,
White Pine, Lot 4004 .. ..uiriitiiiiinrereertiaasssrianracannes . 3788
Parker, Lot 1861 ... ..t iiniiniitaasireirasnasasneniornsans 4465
Lightheart, Lot 1862 ....... M ibiaeiereraaans i reeraerrerian s 51865 ,,
Annie Frac, Lot 3849 ... .. i i iaiieeriianene, eeaen veee. 1180,

b T 197.63 acres.

Sufficient power can be cbtained from Bear creek for the operation of a small compressor
throughout the year; more power can be secured in the district, There Is ne mining timber on
the ground, the nearest being at least a mile away.

The Dundee mine was one of the first properties to be operated in the Ymir district.
Intermittent working by means of the shaft was carried on from 1897 to 1904.. In 1828 a mill
and concentrator was erected, which was soon after destroyed by fire. )

In all, about 300 tons of ore has been shipped from the property, which had an average
assay value of from $15 to $20 a ton. Prior to 1901 46.5 tons of sulphide ore was mined and
shipped, with net smelter returns of $18.45 a ton: the agsay value of the ore was: Gold, 1.37
oz.; silver, 7.3 oz. Tn addition, 50.6 tons of concentrates were shipped, which netted $13.48 a
ton after freight and treatment charges had been paid: the assay value was: Gold, 0.6 oz.;
gilver, 4.9 oz. This lot of concentrates was obtained from 185.6 tons of ore, which assayed:
Gold, 0.863 oz.; silver, 0.4 oz. The percentage extraction of value was 77.6 per cent.

In later years work on the property has been confined to driving a long tunnel which taps
the ore-body 900 feet or more helow the surface level of the upper workings; this will be
desecribed later,

The Dundee vein is a replacement deposit along a shear fissure-zone. By this it is meant
that the country-rock along the zone of shearing and fracturing and fissuring has been partially
replaced and transformed into ore and gangue minerals by the action of hot aqueous solutions
and gases ascending from below, under conditions of high temperature and pressure. This vein
or sheared zone iz somewhat irregular in strike, as it conforms to some extent to the contact
between the granodiorite and the sedimentaries. In many places granodiorite forms one or other
wall of the ore-bhody.

The gangue is principally altered country-rock, together with some quartz and caleite. The
country-rock which is thus altered is the sedimentary rock, generally a slate, into which the
granodiorite is intrusive. Where granodiorite forms the wall-rock very little alteratlon of the
wall was observed, and in no case does alfered granitic rock form the gangue-matter of the vein.

The gangue minerals counsist of iron pyrite, galena, and zinc-blende in thig order of
abundanee. The sulphides generally carry good gold values, and in some Instances it is claimed
that quartz, with little or no sulphides present, also carries very fair gold values. Silver occurs
in the ratio of about 4 to 1 of gold by weight. Galena is an indication of good gold values and
often of high silver. Zinc-blende is often accompanied by both gold and silver values. Pyrite
alone does not generally assay very high in gold. Sulphide ore predominates, oxidation not
having extended to any great depth.

The old workings on the property consist of a shaft 260 feet deep, with 415 feet of drifting

and crosscutting. Some stoping has been done from the drifts, and it was from here that the.

300 tons of ore was shipped. .

The Dundee tunnel was started down the hill from the old workings and 905 feet below
the shaft-collar. For a distance of 1,862 feet this tunnel is a crosscut, at which point it strikes
the vein, and from there a drift has been run on the vein for 1,092 feet. Besides this, several
hundred feet of crosseutting has been done from this drift to explore territory close to the veln.

In this working the vein has a general strike of N. 63° E. and dips into the hill at about
65 to £0 degrees. 'The only ore-shoot found in the vein in the course of this 1,000 feet of drifting
is the last 100 feet at the face. As there is good ore at the face of the tunnel, it is quite likely
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that this shoot of ore may be considerably longer than the 100 feet already exposed. A small
stope was started up from near the face, and one car of ore was shipped which was roughly
hand-sorted; this returned an assay value of $27 a ton. .

The vein is up to 20 feet in width and the drift-tunnel for the most part follows the foot-wall.
There is evidence in the upper workings to show that when in an ore-shoot there are two pay-
streaks—one on either wall. These pay-streaks vary from 1 to 5 feet in width and are separated
by barren gangue-matter. The average value of the 100-foot ore-shoot at the end of the drift-
tunnel is said to be $8.50 a ten; this average is the result of many assays by the owners. The
average width of the foot-wall streak is about 334 feet, and the hanging-wall streak is about the
gsame. This gives a total of 7 or 8 feet of ore assaying $8.50, with a width of 8 feet and exposed
for a length of 100 feet. This ore-shoot is supposed to be the downward extension of a shoot
exposed in the shaft-workings, 500 feet above, but whether or not the ore is continuous between
these points has not yet been proven.

It would seem to be advisable to continue driving ahead thig tunnel, as with a good ore-shoot
just commencing the property is in a favourable condition for further work. As fotal costs for
mining and milling the ore could be probably kept at about $5 a ton or slightly under, there
would be a good margin of profit in handling $8.50 ore if a sufficient tonnage was developed to
justify the erection of a fair-sized mill.

The tunnel is at present equipped with a 2-drill compressor driven by a Pelton wheel, and
a fan similarly driven for providing ventilation in the tunnel., The camp has a superintendent’s
house, assay office, blacksmith-shop, etc.

Summing up, it may be said that the actual known and proven tonnage of ore in sight
in this property is not very great, but the prospects for probable large ore reserves are very
favourable, and, if properly developed and equipped, it may become a large and dividend-paying
mitte. :

This mine is situated on Wild Horse creek, seven miles east of Ymir; six

Wilcox. claims are included In the group, comprising 187.5 acres. Three of the claims
—the Fourth of July, Willcock, and Bywater—were staked in 1896 by Phil

White and 8. Bywater. The first ore, which was taken out near the surface and was fairly rich,
wag rawhided ont and shipped to a smelter for treatment. In 1898-99 a 4-stamp mill was erected
on the property and from time to time ore has been milled in this. The Ymir-Wilcex Develop-
ment Company now owns the mine, and work during the last few years has been done under the
superintendence of Arthur Lakes, Jr. The total production of ore to the end of 1911 was 8,450
tons, having a net value of $86,326. Since 1911 no ore has been milied or shipped, but some

" development-work has been carried out. During 1915 practieally no work was done, the property

beipg in the charge of 2 watchman.

The mill now consists. of 10 stamps, amalgamating-plates, and four Frue vanners, driven
by water-power, The water-power has lately heen used 1o drive an electrle generator in the
mill; this eleetric power is transmitted up to the mine and there used to drive a 3-drill com-
pressor placed in the No. 3 tunnel. Compressed air fyom this is used also te run the hoist on
No. 2 shaft. : .

The mill is situated at a point 200 feet above the bed of Wild Horse ereek and a. good
wagon-road from Ymir extends to this point. The mine-workings are up on the hill above the
mill, the No. 3 level being about 800 feet higher. A 2-bucket aerial tram connects this tunnel
with the ore-bins at the mill, while a baby tram brings ore from the Fourth of July to the No. 3
level. Water to supply power is obtained from Rapid and Avalanche creeks, hut application for
further power from the South fork of Wild Horse creek hag been made.

At present the mill extracts sbout 80 per cent. of the values, but this counld be materially
increased by the introduction of eyanide treatment. Plenty of timber is avallable for mining
purposes.

Geological conditions at this mine are very similar to those at the Dundee and Yankee Girl.
Sedimentary and schistose rocks of Paleozoic age are intruded by granodiorite of an age contem-
poraneons with the Nelson granite. There are two or three veins on the property which differ
from those of the Dundee and Yankee Girl, in being smaller and occurring entirely within the
granodiorite instead of In the gchists. The veins are of the replacement type, having hbeen
formed along sheared zones in the granodiorite; quartz and silicifled and kaolinized country-rock
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constitute the gangue of the veins, while the sulphide minerals present are pyrite, galena, and
occasionally zinc-blende. Very little silver is found in the ore, the values being principally in
gold., As a rule, no gold values are found, or are very low, unless where sulphides occur, The
gold is 70 per cent. free, but the sulphides are a good indicator of the presence of gold. From
O to 20 per cent. of the vein-matter is sulphide,

Oxidation has proceeded to a depth of 150 feet or more, and very often oxides and sulphides

are considerably mixed up. The common oxidatlon mineral is hmomte, formed from the pyrite,
but traces of copper and lead carbonates are occasionzlly seen,

The veins, which are from & few inches up to several feet in width, are made up of altered
roek, together with reticulating veinlets of quartz and irregular masses of quartz and sulphides.
The walls are sometimes well defined, but in places no wall can be seen and the mineralization
extends into the country-rock and gradually fades away. Lamprophyric and acid dykes eut
the veins in many places and often have caused faulting of them. The main vein is cut off
by what has been called a large shear-zone or fault-plane which strikes N. 43° E. and dips at
86 degrees to the south-east. This shear-zone is really the contact-line between the granodiorite
and a body of schist which is a roof-pendant suspended in the granodiorite magma. There has
probably been a movement along this contact subsequent to the igneous intrusion, resulting in
the formation of a crushed zZone 2 or 3 feet wide which consists of kaolinized rock-matter and
talc. This shear-zone is well shown on No. 2 level, where the level, driven on the vein, was
continued on past the contact and into the schist for a distance of 100 feet. Then drifts were
made in both directions, following the talcy gouge along the contact. The drift to the north
found no ore and has been filled up with waste material taken out elsewhere. Neither does the
continuation of the drift through the contact and inte the schist show any ore, the vein having
ceased abruptly at the contact. In the drift to the south some bunches of ore were found which
might indicate that the vein was simply faulted, and that by following this contaet the further
extension of the vein could be picked up. It seems more likely, though, that the vein was formed
subsequent to the faulting, and that the mineralizing solutions flowing along the line of contact
formed some small masses of ore. It is quite possible that the shearing action which produced
a fissured zone in the granite failed to produce such in the schist, owing to the greater plasticity
of this rock, which would allow it to flow instead of fracture, and hence the contact between
schist and granite would be the end of this vein. If the pendant mass of schist is not very large
in length and depth it is possible that the vein is continuous in the graniie beyond and below
the schist.

There is 4,958 feet of tunnelling on the property, 1,958 feet of which is drifting on the vein
and the balance crosscutting, or driven in barren rock, and 824 feet of shafting and upraising.

The No. 1 tunnel on the Fourth of July claim is 415 feet long; the vein has been pretty
well stopéd to the surface and some underhand stoping done as well.

No. 2 tunnel is about 150 feet lower than No. 1 and goes in 471 feet in barren ground; then
it strikes the vein and drifts have been made both ways; the drift to the west extends for 300
feet on the veln to where it is cut off by the schist-contact as before indicated. From this level
raises go up to the underhand stopes in No. 1

No. 3 level, which is about 200 feet below No. 2 is the main workling-level of the property.
It is a drift on the vein for a total distance of 800 feet from the portal and several short eross-
cuts. The width of ore varies from a few Inches up to 3 feet; at the face of the tunnel there
1s a stringer on both walls with gangue rock between. The vein is cut by mica dykes and there
are several rolls in it. )

At a point 75 feet from the face a winze has been sunk to a depth of 25 feet, which shows
at the bottom I foot of nice ore on the east side, and about 8 inches of white quartz carrying a
little iron on the west side. This winze is a -continuation of a raise between this level and
No. 2 which ig ealled No. 2 shaft. Between the two tunnels an intermediate level has been driven
off the shaft which does not come out to the surface, and in this a good shoot of ore is exposed ;
to the west of the shaft this drift is 65 feet long and to the east 60 feet,

Another tunnel has been started at the surface between Nos. 2 and 3 which is 400 feet long,
but this does not connect with the other workings. Nos. 4 and § and A and B tunnels are
farther down the hill, are unimportant, and wholly or in part caved in. Some open-cuts and
prospect-pits complete the total of development-work.
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The manager, Mr. Lakes, estimates the following ore reserves in the mipe ;—

Blocked 0UL ..., vvretererrerinniinnanns 13,000 tons, assaying $14 60 a ton.
Partially blocked out ................... 8,350 " 900
Probable aditional cre contiguous to lowest

L) 6,000 , " 800

This makes a total of 27,850 tons, having a gross value of $312950 and an average assay
of $11.45. Tt is claimed that this ore can be mined and milled for $5 a ton, but even if this
estimate wag increased by 50 per cent—that is, to $7.50—there would still be a margin of $4
a ton in handllng this ore,

Thig property is situated about four miles south of Ymir on the southern

Nevada. side of a small creek and at an elevation of 3,700 feet above sea-level. Grobe

& MacLeod, of Ymir, the owners, secured it four years ago. The formation
on this hill consists of slate and schist intruded by tongues and masses of granodlorite. The
sedimentary rock is generally a fine-grained siliceous rock which has been highly altered by the
"~ action of the granodiorite in the contact zone.

8mall, irregular stringers of ore occur in many places on the hill both in the granodiorite
and in the sedimentaries. It would appear as if the igneous intrusion bad shattered the hill
along a geheral north-east and south-west line, and that along these shatter seams some minerali-
zation had taken place. None of the stringers so far explored can be considered as of much
value, but where there i3 so much evidence of mineralization it is possible that a considerable
ore-body may yet be found.

The claim 19 staked up and down & fairly steep hillside, which might be a 30—degree piteh,
The stringers as a rule run up and down the hill or cut it at an obligque angle.

One tunnel is in 70 feet, with two short crosscuts; at the portal this adit shows a litile
galena and zine, but nothing at the face. Fifty feet below this working there is another adit
of about the same length which is run on a parallel stringer; this also petered out at the face.
A cross eut 15 feet to the left breaks into granite, while the tunnel and stringer are in slaty rock.

At an elevation of 3,825 feet and near the end line of the claim another tunnel has been
driven in 205 feet on a vein which twists a zood deal, but has a general south-westerly strike
and dips to the north-west at about 60 degrees. This vein is from 1 to 3 feet wide and consists
of quartz and silicified slate carrying a little galena and iron pyrites. 'The face shows 18 inches
of material ecarrying & lot of pyrite. A selected sample from this face assayed: Gold, 0.03 oz.;
silver, 0.8 oz. )

At an elevation of 8,560 feet and a few hundred yards east of the cabin—which is nearly
in the centre of the elaim—an adit-tunnel has been run in 50 feet to crosscut a stringer showing
in an open-cut above. In the open-cut the ore is sald to have given an assay of $70, but
practically no values were encountered in the tunnel. After crosscutting the stringer the tunnel
was continued for 10 feet beyond and turned to the right for 15 feet. This latter work is entirely
in granodiorite.

At the time of visiting the property McLeod was at work on a showing above the cabin at
an elevation of 4,000 feet. This is a little stringer showing some nice ore, and it was intended to
run in a drift-adit on it.

Adjoining the Nevade down the hill in a northerly direction is the Rio

Rio Grande. Grande claim, owned by Oscar and Charles Anderson, Ymir, who bought the

property at a tax sale elght years ago. Geological conditions here are similar

to the Navada claim; small etringers are developed in the slate at and near the contacts of
intrusive tongues of granodiorite,

The main working on the property is an adit-tunnel which contains akout 400 feet of drifting
and crosscutting. ‘The tunnel commences on & small stringer and follows it in for 30 feel, where
the tunnel splits into two branches. The east branch continues on the vein until a diorite dyke
is reached which cuts off the vein. The west branch follows seams and slips, but discloses no
ore. Galena and zine-blende and pyrite oecur in places throughout the vein, but as a rule in
very slight amount; 18 inches of fairly good ore was seen in one place. Fifty feet below this
tunnel ancther adit has been started to crosscut the vein under the best-looking place in the
upper tunnel. Work was progressing on this adit, which was not in far enough to have struck
the vein. Other cufs and a 30-foot adit show small stringers occurring in slate, but none of
these are of much importance.
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Thig claim is sitnated on the mnorth side of Porcupine creek and distant

lona. gome four or five miles from Ymir; it is owned by A. Burgess. The formation

here ig again altered sedimentary intruded in places by an acid granitie rock.

Fracturing of the hill has taken place along north-east and south-west lines similar to the

opposite side of the creek, where the Nevade and Rio Grande claims are sitnated. Some

mineralization is evident in places, but as yet no shoot of ore of commercial size has been

exposed. In all these fhree claims there is just enough indication of ore to lead the owners

to keep on working from time to time, and it is just possible that an ore-body may yet be

discovered. . There are several open-cuts, a shaft, a short tunnel, and a long one on the property,

which explore two or three veins, hut the continuations of the veins from one opening to another

are not clearly defined. The shaft is 40 feet deep, but as there was no ladder the vein could not

be examined at the bottom. At the surface there is a fairly distinct vein of quartz 1 to 2 feet
wide, but very sparingly mineralized with galena. -

The upper tunnel is 25 feet long and shows a vein carrying some iron pyrites in the quartz.
Several open-cuts show pyrite and limonite in the quartz, but values are low unless where
accompanied by galena,

The maln tunnel is about 300 feet long, but twists about in a somewhat irregular manner.
At a point 75 feet In it cuts a vein from 1 to 2 feet wide which has grains of galena and zinc-
blende scattered through it. No drifting has been done on this vein, although it would seem to
be worth while prospecting it to some extent. This may be the vein exposed in the shaft or it
may be one showing in an open-cut where 1t carries iron pyrites.

Farther on in the main tunnel a quartz vein carrying a slight amount of pyrite was struck
and drifted on, but it secn split up into & number of stringers feathering off into the country-
rock. Other drifts and crosscuts in the tunnel, following slips and what appears to be a fault-
plane, failed to reveal any ore.

This group is situated on the south side of Wild Horse creek, ahout six

Commodore miles from Ymir. Tt is owned by Grobe and partner, of Ymir. The claim iz

Group. an old one, and several tunnels, some of which are now caved in, have been

driven for distances of 50 to 200 feet. These tunnels were driven in on a vein

which so far has falled to yield much ore. Tt is of the usual type in the district, and is for the

most part filled with altered wall-rock. Some mineralization with pyrite is evident, and in &
few places grey-copper is said to oceur.

At the time of visiting the property two men were at work on a tunnel which had been driven
in on a small stringer for a distance of 180 feet; the course of the tunnel had then been altered
80 as to crosscut the main vein, which should be reached within 50 to 75 feet. The stringer on
which this work had been done showed no mineralization of any importance. A sample was
taken from some pieces of mineralized rock near the mouth of one tunnel, but this only returned
a trace of gold and 2 oz. of gilver to the ton. The property is as yet only a prospect, but, as
it ig in a mineralized district, 18 worthy of some exploratory work. '

This group of six Crown-granted mineral claims is situated on the North

Free Silver fork of Stewart creek, about two miles and a half from the town of Ymir.

Group. The elevation is about 4,900 feet. Tom Bennett, Schofield, and others are the

owners. The main showings on the c¢laim are in guartzitic and slaty rock

near the contact of a granitic intrusive mass, In one place there ls an open-eut and a 20-foot

ineline which shows a considerable mass of iron pyrites and pyrrhotite. This occurs as an

irregular bunch, or kidney, in the quartzite and does not apparently have any great length in

any direction, A selected sample of this material, which was nearly solid iron sulphide, assayed:
Gold, trace; silver, 0.2 oz. '

Other open-cuts show some small stringers occurring in the gedimentary rock and also in
the granodiorite ; this granodiorite near the contact is fine-grained and has evidently assimilated
a lot of slate while in the melten eondition. One eut which is 12 x 4 x 5 feet shows a 3-Inch
stringer of nice-looking galena. Farther up the hill another opening 10 x 6 x 4 feet shows a
small stringer of fine-grained steel galena. These galena occurrences are too small to be of
value, but indicate the possibility of ore occurrences in the neighbourhood.

A small shipment of a few hundred pounds of manganese ore is reported to have been
shipped to Nelson for mse in the Freneh electrolytic zine process The writer did not see the
place from whence this ore came.
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This group, consisting of the Mayflower, May Day, and May Blossom, is

Mayflower owned by Harbottle and associates. It is situated down the hill from the

Group. Free Rilver and a little closer to Ymir. An open-cut discloses a narrow streak

of quartz, carrying a little galena, In granodiorite which is altered and silicified

for 2 feet on either side of the stringer. A tunnel has been driven in 200 feet which starts on

a good wall in granodiorite and passes Into a fine-grained dense blue rock near the face. A few

small chunks of galena were seen at the mouth of the tunnel, but where they were obtained was
not apparent. It would not seem as if this tunnel-work had been well advised.

SHEEP (REERK CAMP.

Sheep Creek camp is the name given to the territory contiguous to Sheep creek, a small
rapid-flowing mountain torrent which rises in the Nelson range and flows westerly for about
fifteen miles to where it joins the Salmo river at the town of Salmo. This town, situated on
the Nelson & Fort Sheppard Railway thirty miles from Nelson, iz the central point for the
district; it is a small place with rallway-station, two hotels, post-office, and a few dozen houses.
A lumber-mill and shingle-mill are located near by, but these have not been operated for a year
or two past.

The district embraces two widely different types of ore-deposits, ome consisting of gold-
bearing quartz veins and the other lead-zinc deposits of the replacement type, in limestone. The
gold-depogits were the first to be exploited, while it is only in the last few years that the lead-
zine ore-bodies have proved to be of conslderable importance. The quariz properties mainly
centre around the Queen and Motherlode mines, which are situated up Sheep creek at a distance
of eleven miles from Salmo. The other type of deposits are more seattered and are, as a rule,
found where there are bunches of crystalline limestone.

The most important properties are all supplied with wagon-roads; a maln road, which is
kept in first-class eondition, runs up Sheep creek as far as the Motherlode mine, and from this
branch roads go to different properties,

The ore from the gold properties is generally milled on the ground, and, as a rule, some
concentrates made, which are hauled by wagon to the rallway at Salmo. The lead and zinc ores
are also hauled to Salmo for shipment, the lead ore going to Trail and the zinc ore to the United
States. .

The followlng table shows the gold-ore production of the more important mines in this
distriet since the year 1900 :—

Gold-ore Production since 1900,

Year. Mine. Tons. Gold. Silver. Total ¥alue.
0Oz, 0Oz,
1900, ..... Yellowstone . ....c.ovvir v ciianiseannas. 8,467 3,847 2,935 8 80,953
1901.. ... e 8,529 2,065 1,419 43,378
1902.. ... QUEEN  + oo i i e 4,619 2,445 924 50,990
1803...... B e ieeinen e s 144 213 159 4,480
1904, ... SN 4,846 1,624 491 33,808
1905 ..... B e e e eeeneeeeies caneas e .- 6,078 3,149 1,174 65,664
2 oeaees Kootenay Belle. . ....oovvvieai i, 324 1,070 633 22,426
1906...... QUPEM. . o it i e e 7,025 2,501 ; 1,40 52,204
B e Kootenay Belle. ............ e s 739 1,157 1,085 24,431
R Motherlode ........... oviv con il 72 385 137 8,021:)
1907...... (QUEETL ... vt s 8,845 5,011 1,650 104,385
PR Kootenay Belle. ..... ... .. . oiiiivan cnn 895 612 179 12,738
B e Motherlfode ........... e e . 47 186 75 3,881
. Nugget ....... ...couies e e e 22 125 24 2,695
1908 . ... [ GQQHEEH. .ot iii et e e e 8,798 6,235 2,308 130,006
H e Koofenay Belle. . ... ... ... ooieiiiian... 1,476 1,130 a7 23,517
P Motherlode ... oouvvianaaneinariinenans 374 1,026 350 21,379
PR NUGGEL o ov e e e 1,209 1,742 684 36,342
1909, ... |Queen. ..o e 11,288 5,308 2,937 lll),Bl.l
P Kootenay Belle. .. ... ..o ieianinaen. 1,672 817 13 16,903
‘... Motherlode . ..o oo ini it iaaicnaanens 123 631 | 726 13,398
e, NUGHEL - it e iene e ey 5,492 5,927 938 122,970
Carrted forward. ... ....... ... - 80,975 47,206 19,478 & 085,284
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Gold-ore Production since 1906—Concluded.

Year. Mine. Tons, Gold, Silver. Total Value.

Oz, Oz
Brought jorward ... ... .... coeo| 80,975 47,206 19,478 § 985,284
1910, ... Queen. .. .. N 12,859 6,180 1,517 128,759
poo Motherlode ., ... ... ... . i 216 882 975 18,737
o [ Nuggel ool o 5,248 3,673 el 75,921
1910 (Queem. ....o.oi0 L Lol o] 14,350 7,621 + 2,808 159,249
w ... \Kootenay Belle ... oo 31 236 121 4,951
. Nugaet . i 3,500 2,622 843 54,721
N2 o | Queens oo, Lo e .| 11,3001 3,903 1,149 81,374
P Motherlode, . .. :oooo. 0 .. ... ... 13,446 7,873 3,003 164,501
1913 ... .. Queen. ... L i e 7,173 2,192 618 45,609
oo [ Metherfode o 24,266 15,947 5,814 332,907
1914, ... L 9,801 5,517 1,657 114,778
o Motherlode ... ... ... ... il 20,000 8,130 3.200 165,100
1815...... L 9,549 5,080 1,819 106,209
R Meotherlode ... ........... e 2,792 2,093 745 43,672
Totals ... vovvieiriinr e ienns 215,007 119,165 42,837 $2,451,722

It will be noticed that the Qucen mine has made a steady production each year, and is the
only one to have so done.

The gold-bearing quartz veins are of the true-fissure type, occurring in a quartzite and schist
formation. These veins vary from a few inches up to as much as 20 feet and always cut the
quartzites and schists at an oblique angle. The gangue consists of quartz and the metallie
minerals present are pyrite and pyrrhotite, with subsidiary amounts of galena and zine-blende;
free gold is of frequent occurrence, egpecially in the oxidized portions of the velus, The values
are generally found to occur in well-defined ore-shoots, and oudtside these zones the quartz is
practically barren; these ore-shoots vary from a few feet in length up to 200 or 300 feet.
Igneous dykes of an acid porphyritic nature, as well as some baslc dykes, cut 'the veins and
sometimes parallel them. One important dyke runs through the country in a general north-
and-south direction, and the valuahle ore-bodies are contained in a zone on elther side of this
dyke, When the geology of the disirict is more thoroughly studied it may be found that these
dykes have had an important part in the formation of the ore-shoots. In all the properties
except the Queen the ore is nearly all oxidized, the pyrite being changed to limonite. The upper
levels of the Queen also were In oxidized ore, but the present workings below the creek-level are
all in sulphide ore.

The Motherlode mine and cyanide-mill are situated on Sheep creek, eleven

Motherlede. miles from the town of Salmo, with which there is connection by a first-class

magon-road. This mine is very well known and an extended description is
hardly necessary here, About six years ago the Motherlode group of claims was bonded by
E. MeMartin, and before long the property was acquired and formed into the Motherlode Sheep
Creek Mining Company. After developing for a few years the company erected a very up-to-date
stamp-mill and eyanide plant, which eommenced operations during the summer of 1912, The mill
has a nominal eapacity of about 100 tons a day, but has treated up to 125.

The mine is developed by crosscut tunnels, the present main working being the 500-foot
level. The ore is trammed out by hand and taken down the hill to the mill by an aerial bucket
tramway.

The main vein on the property is a well-defined quartz-filled fissure which cuts the quarizite
and schists at an obligue angle. It varies from a few Inches up to 6 feet in width, and also
shows very wide variations in values. In the schist the vein is generally nothing but a fracture-
seam carrying mo values, but on entering the quartzite widens out into productive ore-shoots.
1t is often very difficnlt to distinguish the quartz of the vein from the quartzite of the wall-rock.

The ore consists of rusty quartz formed by the oxidation of iron sulphides, and down to
the lowest levels there is very little unaltered sulphide. Occasional patches of galena and pyrite
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are found, but there has been but little galena in the original ore before oxidation. The values
are, of course, practically all in gold, which occurs for the most part free. In pure white quartz,
however, there is but little gold, and it is evident that the gold was originally closely associated
with the pyrite, the oxidation of which has to some extent set the gold free.

There are two well-defined ore-shoots in this vein, the Motheriode and Independence, each
on the claim of the same name. These shoots oceur where the vein cuts quartzite, and in between '
the vein runs through a band of schist where it carries no values. Practically all the known
ore-shoots in the mine above the 500-foot level have been stoped out. A winze has been sunk
on the veln from the 500-foot crosscut level and some drifting done on the vein, but results
were not promising. The further development of the property will reguire that a lower crosscut
tunnel be driven to tap the vein at some point lower down the hill. The continuation of the
ore-shoots to a depth below the 500-foot level is somewhat problematical, so that. the driving of
such a tunne! would be in the nature of a speculative proposition. Evidently the company
conglders this to be the case, as the mine has been ciosed sinee October, 1915, and whether or
not operations will be resumed has not been decided upon.

The most interesting feature of the mill on this property is the cyanide plant, which is the
most up-to-date and modern of its kind In British Columbia. The mill was erected and installed
by the Merril Metallurgical Company of San Francisco, and while there is no doubt that the
tonnage of ore developed at the Motherlode mine did not warrant such a large and expensive
mill, still, from the standpoint of economical operation, the plant is all that could be desired.

The ore is brought to the mill by a Riblet aerial tram and fed from a bin through a jaw-
crusher. From here it goes to the 10 stamps, which use 4-mesh screens, where it is further
crushed and goes £o the 5- X 20-foot tube-mill for final grinding. Crushing ig done in the cyanide
solutlen, the solution entering at the stamps, and no amalgamation is used.

The tube-mill product is classified and the coarse material returned to the tube-mill for
regrinding by the closed-circuit method. The sllmes are dewatered in Dorr classifiers and then
agitated in Pachuea tanks. Filtering is done in Merril filters and the gold is precipitated from
the clear solution by means of zinc-dust, A high extraction is made, upwards of 98 per cent.
of the values belng saved, while at the same time the operating expense is low. As the ore is
almost completely oxidized, it is suitable for thls straight cyanidafion scheme, but if the ore
turned to sulphide this system might not prove as effectual. Pelton wheels are used to drive
the whole mill and an air-compressor for the mine, situated in the mill building; water under
a considerable head being obtalned from two forks of Sheep creek and piped to the mill. In
low-water periods there is not sufficient water to run both mill and compressor, and so they are
put on alternate shifts.

This mine is situated on Wolf creek a few hundred feet above its junction

Queen. with Sheep creek, and about ten miles from Salmo, to which it is connected

by a good wagon-road—the main Sheep Creek road which extends a couple of

niiles beyond the Motherlode mine, The Queen mine has been a steady producer for years back,

and is so well known that very little can be added to what has been published about it from time

to time Iln the Annnal Reports of this Department; In each year’s Report some reference to

the mine can be found. The 1910 Report contains notes on Sheep Creek camp by Wm. Fleet
Robertson, Provincial Mineralogist.

Roughly, the history of the Queen is that it was a prospect in 1900, and at that time was
bonded by the Holmes Syndlcate, which, after mining some 4,400 tons of ore, allowed the bond
to lapse, considering the property to be exhausted of ore. This ore was milled in the Yellowstone
wmill, an adjoining claim which was worked out and abandoned about 1900. When the Holmes
Syndicate allowed its bond to lapse, Willlam Waldie took over the Queen and soon bad it operat-
ing and producing steadily. Much of thé success of the Sheep Creek camp must be attribated
to Mr. Waldie's perseverance and energy in “staying with ” the Queen when others had con-
demned it, as the success of this mine has undoubtedly caused a great deal of successful mining
in the district.

After operating the Queen for a few years Mr. Waldie sold the mine to a company, and it
is now owned by the Queen Mines, Incorporated, with E. V. Buckley in actlve charge. This
company also acquired the Yellowsione, and the Queen ore ig still being treated in the old
stamp-mill on the former property, which hag been doubled in size.
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The mine has been developed by three tunnels driven in on the strike of the vein, the lowest
of which, the No. 3, is at about the creek-level. All the ore above this No. 3 tunnel has been
stoped out. From the No. 2 a winze has been sunk to a depth of 700 feet and all ore is now
holsted from this winze. The main ore-shoot down as far as the 600-foot level of this winze
has also been practically all stoped out. At the time of visking the property, drifting was in
progress on the 700-foot level to open up the ore-shoots at that level, which would provide another
100 feet of stoping-ground. A considerable tonnage of broken ore was stiil in the stopes above,
and this was being drawn on to keep the mill going, The policy of development has been to keep
about 100 feet ahead with the winze and drift-work, and so far this has proved satfsfactory, the
ore-shoots having maintained their size and value in a persistent manner, There are apparently
two main ore-shoots with a length of from 100 to 400 feet each. The width of the vein is from
2 to 20 feet and consists of a gangue-filling of quartz carrying iron pyrites, a little galena, and
occasionally some free gold. The ore as milled ylelds from $8 to $12 a ton, varying slightly from
year to year. In 1915 the mill treated 9,549 tons, which yielded by amalgamation 2,743 oz. gold
and 405 oz. silver, and the concentrates contained 2,848 oz. gold and 14183 oz. silver; this shows
that the ore yielded about $10.75 a ton. The tailings losses in the mill are said to be high, but
no figures are known. But it iz probable that the mill-feed assays from $12 to $13 a ton.

The milling plant consists of a crusher, 20 stamps, and four Wilfley tables, all driven by
Pelton wheels. Water-power is derived from both Sheep and Wolf creeks and is delivered
under a head of 450 feet, and a plentiful supply is available. Sufficient power iz developed to
run the mill, a 10- and a 5-drill alr-compressor, and a sawmill. The hoist on the winze on the
No. 3 level is run by compressed alr. The mill erushes 50 to 60 tons a day. About 55 per cent.
of the recovered value is In the amalgam and the balance in the concentrates, which consist of
pyrite, galena, and a little zine-blende. The concentrates are hauled to Salmo and thence to
Trail for smelter treatment. The mine is well eguipped with the usual bunk-houses, offices, ete.

. A shor't distance above the Queen is situated the Alewandre claim, which
Alexandra. 18 also owned by the Queen Mines, Some development-work has been carried
out on 4 vein on this claim at different titmes, and a few'men were at work
in the fall of 1915. The vein has been developed by three itunnels, one of which ig 200 feet long
and another 150 feet, The vein varles in width, from a seam up to 18 inches, and carries, in
places, a little sulphide ore, which is sald to assay well, No ore-shoot of commercial size has

been found as vet, but development is proceeding and the chances appear to'be favourable.
This group adjoins the Yellowstone, lylng on the hill between the junection
Kootenay Belle of Sheep and Wolf crecks. It was worked prior to 1909 and is now owned
Group. by Mr. Rogers, of Vancouver. A stamp-mill was erected in the valley of
Sheep creek and connected to the mine-workings by an aerlal rope tramway,

but all is now in bad repair and almost useless.

There are two nice quartz veins on the property, both of which have some nice but small
ore-shoots, One vein Is 4 feet wide and the other from 8 to 18 inches, and from this latter
some very beautiful specimens of free-gold rock have been taken. The ore is all oxidized,
similar to the Motherlode ore. 1t Is claimed that this mine also has a considerable tonnage of
available ore, and there is ne doubt that further operation would be warranted. The owner,
however, apparently prefers to hold the property for sale rather than to comrience operations
himself, and, as the property has remained idle for some years, it would seem as if no one was
willing to pay the price asked.

This mine is situated at the head of Fawn creek, & short distance over
Nugget. the ridge from the Motherlode mine. This mine was formerly a considerable
shipper, but has done nothing for some years. It is now owned, or controlled,
by R. 8. Lennie, subject to a considerable mortgage. The vein, formation, character of the ore,
and conditions generally are about the same at this mine as at the Motherlode. There is sup-
posed to be a considerable tonnage of ore blocked out in _the mine which would pay to extract
and mill. But the present owner apparently wishes to sell the property rather than to work it
himself. The mine is developed by tunnels and is equipped with a small 4-stamp mill which
is more of a testing than a commercial plant, and would not be suliable for any large-seale
operations. It is probable that the property will be worked again in the future, but just when
is a matter of uncertainty.
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This property is situated on the eastern slope of Fawn creek, near its
Reno Group, head, in what is known as Fawn basin. There are slxteen claims in the
group, most of which were staked about three years ago. W. Poole, Mike
O'Donnel, and Thomas Kirkpatrick are the owners. The formation here Is quartzite and schists.
similar to that at the Motherlode. There are four or five parallel veins striking east and west
which vary in width from a few inches up to 6 feet. These véins are developed by means of
open-cuts and trenches, which show that the veins cut the formation at an angle of 50 to 60
degrees, and that they stand nearly vertical or with a slight dip o the south., The vein-filling
is quartz and possibly a little quartzite, and, while metallic sulphides are nearly absent, it is.
evident from the iron oxide visible that & considerable amount of iron sulphide was at one time
existent in the veins; free gold is quite frequently seen. The best ore is often *“sugary” in
appearance and looks more like quartzite than a true vein-quartz; this sugary quarts, somewhat
stained with iron oxide, often contains a vigible Amount of free gold.

At the time of visiting the property Mr. Poole, his son, and Mike ©'Donnel were at work
on the property. Mr. Poole claims to have a very substantial ore-shoot proven up on one of
the veins on the surface, This vein iz exposed, more or less, for several hundred feet and is
sald to have an ore-shoot at least 500 feet long, carrying values from $10 up to the ton, and
varying in width from 1 to 4 feet. The writer did not attempt to sample any of this veln, or
others on the property, but, from the appearance of free gold in many places, it is likely that
a very considerable shoot of pay-ore does exist. One tunnel was driven 75 feet a year ago in
wash and loose roek, but this has since caved. Another tunnel has been started in slide-rock,
which was in 25 feet when the property was seen. 'Thig tunnel should strike the vein in a short-
distance and will then be continued as a drift-tunnel.

This property has a very promising surface showing, and if the owners keep up their present
policy of development-work it should soon enter the production stage.

This group lies between the Nugget and the Reno groups and at a slightly

Galden Fawn higher elevation. It is owned by R. Burnham, Tom Gallon, ard others,

Group. There are two small parallel quartz veins on thig property about 100 feet:

apart, and oceurring in quartzite. On one of these there are two tunnels.

with a difference of elevation of 100 feet. The upper tunnel is in 350 to 200 feet, and the-

lower one about the same distance. Very little stoping has been done from the lower tunnel

and a little underhand stoping from the upper one. The tunnel on the other vein is in about

150 feet algo, and has been stoped to the surface in places, The veins, while small—running-

from a seam up to 8 inches—are gaid to carry shoots of high-grade ore. No ore-shoots of great:
size have been developed as yet.

The property has been under bond several times, but was not heing worked when visited;
it is reported now to be again bonded.

A short distance up Deer creek from where it joins Sheep creek are.

H.B. and situated the H.B. and Zincion groups of claims, which are now grouped.

Zincton. together and under bond to the same company. The main wagon-road i

followed up Sheep creek to where Deer creek comes in, and from this point-
a well-graded road two miles and a half long goes up the latter creek to the mine. The camp
is gituated on & flat on the hill on the west side of Deer creek at the head of a canyon and:
small falls, and the mine-workings are 8 few hundred feet above the camp. The claims were-
staked several years ago by Horton, Billings, and others, hence the name H.B., and the whole
group was first bonded by the Consolidated Mining and Smelting Company, which carried out-
some development-work and shipped some ore, but finally threw up the bond. The H.B. was:
leased in 1914 by Salisbury & Larson, who shipped a good deal of zinc ore; this lease expired:
in the spring of 1915. During this period the Zincton was being worked to some extent by the-
owners. In the summer of 1915 both groups were bonded by R. K. Neill, who is said to repre-
sent Spokane capital, and active mining and development has been vigorously prosecuted.

TFhe property is in the *lime-beit,” which is a band of limestone stretching, more or leas:
continuonsly, across the country from the Emerald to the Aspen. The * velns” are of the bedded’
type, striking with the formation, and are best described as replacement ore-deposits. The ore-
bodies are fairly regular and sc have been called veins, but are, strictly speaking, replacements,.
There are several of these ore-bodies which have a general strike of north and south and are up-
1o 80 feet in width. The main vein, which is the one at present being worked, is developed by a:



Yankee Girl Mine, showing Werkings—Nelson V1D,

Lower Tunnel Motherlode Mine, Sheep Creek Camp,
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crosscut tunnel which strikes it at a distance of 200 feet from the portal. The tunnel has been
continued until it cuts another smaller vein. The main veln has been drifted on in both
directions and a good deal of ore stoped out. This tunuel starts on the H.B., but one drift
continues on into the Zincton claim.,

Near the surface some of these “veins,” or ore-hodies, contained some fair-sized shoots of
lead carbonate, with nodules of galena seattered through, but the chief filling is zinciferous
minerals. The ore-bodies lie wholly within the limestone and would seem to be a replacement
along a particular strata or band which was favourable to the replacing actfon. 'The transition
from ore to limestone is not always sudden, but often is quite gradual. The limestone is hard
and crystalline, while the ore i soft, earthy, and of a brownish-red colour as a rule. The ore-
bodies have undoubtedly been sulphides at one time, but oxidation has completely altered them
nearly everywhere. The zine minerals are now mainly carbonates and oxides, but in places
there is a considerable development of calamine—a zinc silicate. The main drift in one place
opened out into a large natural cave, from the roof and floor of which there were hanging and
extending large stalaetites and stalagmites of calamine. Large botroyoidal masses of the same
material were scattered around. The calamine is a pearly-white vitreous mineral, but in addition
there occur various gradations between the silleate and the carbonate. Some of this material
can properly be called hydrozincite, 2 compound eontaining zinc carbonate and hydrated zine
oxlide, often in varying proportions.* The bulk of the ore is a more or less close mixture of
carbonate and oxide of zine, with a little silica through it. It is probable that the carbonate was
first formed by the alteration of a sulphide mass by means of descending meteoric waters. The
formation of the silicate of zinc was later formed by the action of ascending hot alkaline waters
which carried silica in solutlon, and, attacking the carbonates, formed the zine sillcate. A number
of basic mica dykes cut through the ore-bodies and are evidently considerably younger than the
ore. It is possible that alkaline waters followed in the train of these dykes and caused the
sllicification of parts of the ore-bodies. In many respecis the H.B. maln ore-body resembles
the very complete oxidation of a sulphide ore-body like that found in the Sullivan mine, East
Kootenay. There is no doubt, when sufficient depth is attained on the H.B., that the earbonates
found near the surface will turn to sulphides; just what this depth will be 1s impossible to
foretell, but it may be somewhere about the Sheep Creek level. Like the Sullivan, the H.B. iz a
replacement of a band of limestone in such a way as to make it resemble a true vein, and In size
the two deposits are also comparable, bearing in mind, of course, that the H_B. is only as yet
slightly developed as compared with the former property. )

On the main tunnel-level the sinking of a winze was commenced in October, which it was
intended to put down to a depth of 200 feet. On the completion of this work, if the condition
of the mine warranted it, the driving of a long low-level tunnel was to be commenced from a
point below the canyon on Deer creek. Later information is that this tunnel has been started.
The depth on the ore-body which this working will give is not known, but 1t should be at least
T00 to 800 feet. )

There is a considerable tonnage of zine ore in the mine in the form of mixed carbonate,
oxide, and silicate, with the first mentioned predominating, which will assay from 15 to 25 per
cent. zinc. This material is too low grade to ship in -its erude condition, but if concentrated
to some extent would be readily marketable. The concentration of this ore may present some
difficulties, but some method can possibly be devised to handle it. The manager, R. K. Nefll,
is considering this matter at the present time; he has had considerable experience in treating
lead-zine ores in the Coeur @ Alenes and should be able to solve the problem. :

The H.B. group of mines will probably provide a very large tonnage of zinc-carbonate ore
in future years, and it is to be hoped that before long a market for this produet will be found
in British Columbia. At the present tlme the ore is shipped to those smelting-works in the
United States which desire carbonate ore for the manufaeture of zine oxide for the manufacture
of paint. It is eomceivable that in the future, if sufficlent ore i3 proven up, the ore would be
converted to oxide in Canada and sold to some of the Canadian paint companies.

* Qince the foregoing was written it hag been found that some of the white, pearly zinc ore which
was supposed to be calamine contalne & high percentage of phosphoric acid. It has been learned from
Professor Parks, of the University of Toronto, that Dr. Walker, of the same Institution, has made, doring
last winter, careful analyses and examination of this mineral, with the result that he finds it very
definite in composition, that it always carries phosphate of zine, and that it is different frem any

present known mineral; it §s therefore a new mineral, for which Dr, Walker has suggesied -the name
¢ lusitanite.”
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The amounts of ore shipped from this group of mines in 1915 were as follows:—

Tons, I Silver. Lead. Zinc. |
Oz. Ih. Lb.
H.B. (Jead 0Te) oo vr s vreiarses varrrrnsnnnsse vrons 17 47 11,580 cere
.fnr:B. {ZIDG OLBY, . vt it ity e te e ettt .| 3,875 ceee e 2,387,614
ZIncton (ZATI0 OIB).. ovr it v it v ira e ra e tvaeaas trreeareanns 1,196 e e 739,695

The most of this ore was shipped in the last four months of the year, and the mine is now
said to be shipping over a car-load a day. Before the mine will ever make any very large output,
however, some means will have to be found to concentrate or treat the large tonnage of low-grade
ore now partially developed.

The property has now been taken over by a company, incorporaied by the Spokane syndicate,
with a capitalization of $5,000,000. Besides driving the low-level tunnel, the development pilan
now includes building & narrow-gauge rallway from the mine to Salmo, and thus reduce the cost
of transporting the ore to the railway.

Since the sbove was written it has been reported in the papers that the whole group has
been gecured by the Hayden-Stone-Jackling interests, at a price reported to be in the neighbour-
hood of $1,000,000. Development and equipmént of the property g to be proceeded with on a
larger scale than ever,

This group is situated near the head of Deer creek, about two miles

Aspen Group. beyond the H.8. It is owned by P. F. Horton and associates, who are at

present actively developing the property. The Aspen is situated in the lime--

belt, and on it the granite is intrusive into the lime, making a jagged contact. The lime is

highly erystalline and to some extent fractured. Along some of these fractures mineralization

has taken place largely by replacement. The minerals found are galena, zinc-blende, pyrrhotite,
iron pyrites, and possibly a little grey-copper..

Many open-cuts and shallow openings have been made on the claims, but no large ore-body
has yet been shown np. When the property was visited in September work was proceeding on
three different mineral outcrops. The most northerly one is on the contact of the lime and
granite, where a shaft has been sunk 10 feet and a drift to the south-east was just being started.
Here a little zine and iron sulphides are irreguiarly scattered through lime-silicate gangue, but
nothing of importance has been found yet. The limestone here strikes north-west and dips to
the north-east at about 80 to 45 degrees. The granite cuts the limestone in a general east-and-
west direction, but the contact 1s very irregular.

The next showing lies a little south of this, and on it an incline was being sunk and was
then down 20 feet, following the dip of the limestone at about 40 degrees. The mineralization
at this point consisted of zinc-blende and galens, occurring in a narrow zone in the limestone.
Very little mineral could be seen at the bottom of the incline, but, from the pile of ore on the
dumnp, it was evident that there had been considerable ore near the surface.

A few hundred feet to the south there is another showing or vein, which carries a little
galena disseminated through the limestone; this is sald to return high silver assays. A shaft
has been sunk 20 feet on this veln and work was being continued.

Just below this shaft a tunnel has been run in 150 feet; this strikes a vein which is probably
the same as the vein in the shaft. After striking the vein in this tunnel a drift was run on it
for a short distance to the north-east, Throughout this working the mineralization is very
slight. According to the owner, this vein can be traced across five claims, and In places carries
grey-copper, which yields high silver assays.

A continuation of the lime-belt in which the H.B. occurs is found across

Emerald. Sheep creek on the south side, and in this, at a point near the divide between

Sheep creek and the branch of Lost ereek on which the Molly molybdenite mine
is staked, the Emereld mine is located. The property consists of seventeen claims, most of which
are Crown-granted, and is owned by the Iron Mountain, Limited, in which John Waldbeser is 2
large owner and he is alzo manager of the mine. The property is reached by a good wagon-road,
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which branches off the Salmo-Erie road a short distance past the Sheep Creek road; it then
climbs up a steep grade, rising some distanee above Sheep creek, and then contlnues for a mile
southerly to the mine, the total distance from Salmo being about six miles.

The property is equipped with a small steam-plant and compressor, but this is not being used
at present. Comfortable camp buildings have been erected at the mine and a force of from ten
to thirty men is employed.

There are several veins, or rather replacement ore-bodies, developed in limestone-bands, only
one of which has been developed to any great extent. These ore-bodies are of exactly the same
nature as those in the H.B., excepting that lead minerals predominate instead of zine, and
oxidation has not proceeded so far as at that property. Galena and lead carbonates form the
ore and the silver values are practically negligible, only amounting to 1 or 2 oz. to the ton. The
ore carries an average of about 6 per cent. zine. It is all shipped to Trall, and, as this zine

content is below the penalty limit, no trouble is experienced. The gangue consists of lime, lime-

silicate minerals, and quartz,

The main vein is developed by two crosscut tunnels, drifts, and stopes. No. 1 tunnel is 312
feet long from the portal to the point where it cuts the main vein, and has been continued ahead
to where it has cot a second ore-zone 40 feet beyond. From the No. 1 tunnel drifting has been
done in both directions along the vein, the drift to the south being 765 feet long, From these
drifts stopes have been run right up to the surface and numercus sub-levels put in. Winzes
also have been put down and a good deal of ore taken out by underhand stoping to a depth of
60 feet below the tunnel-level. The average width of ore stoped is about 4 feet, and the vein
pinches and swells from 1 to 8 feet. When the property was visited all the ore was being
extracted by underhand stoping and either hoisted to the No. 1 level or dropped through a raise
to the No. 2 level and out that way. Ore that does not run about 40 per cent. lead is not as a
rule mined, and, if lower grade than this is taken out, it is roughly hand-sorted in the stopes so
as to bring ft up to thiz grade, it having been found that it hardly pays to handle anything less
than 40 per cent., The result is that there is still in the No. 1 tunnel-workings a considerable
tonnage of '‘ concentrating-ore ” carrying from 15 to 20 per cent. lead.

The No. 2 crosscut is 166 feet below the No, 1 tunnel and has been driven in 586 feet, but
failed to reach the vein. This is a well-driven tunne! 8 feet high by 6 to 7 feet in width and is
guite straight. The tunnel cuts through limestone, schistose rock, and some bands of garnetite,
both green and red. Near the face the formation has a banded structure of white and black
bands, an inch or two wide, which would seem to be maiply a development of lime silicate in
black lime. Sixty feet from the face there is a 6-foot band of white limestone, which carries
a few specks and gralns of molybdenite-—an interesting oecurrence, but of no economic value.
It was anticipated that the malin vein would have been struck by a tunnel of this length, so, when
it was not crosscut, a raise was put up from the face vertically for a distance of 60 feet; this
also failed to find any ore and no further work has been done on thls level.  Four hundred and
gix feet from the portal a raise has been put through which connects with the upper tunnel;
this is for convenience in the handling of waste rock and ore. The vein in the upper level has
a general pitch of about 30 degrees and pitches with the formation into the hill. At the face
of the lower tunnel the formation hag flattened out until it is nearly horizontal, so that it is
possible that the vein lies above the lower tunnel almost as a blanket lead. Another possibillty
is that the vein is faulted, and still another is that the ore-zone above has become one of the
garnetite bands cut in the lower tunmnel, although this latter supposition 1s hardly probable.
Perhaps the best way to find the downward continuation of the ore-body will be to follow it down
from the upper workings, which plan the management intends fo adopt.

The drift on the vein to the north from the No, 1 tunnel iz about 100 feet long, and at the
face the ore is apparently cut off by a fault-plane striking north-west; further exploration here
would probably discover the ore-zone. For convenience in working a ralse bas been put up
from the No. 1 tunnel to reach the ore, which it does in 16 feet, at a point 150 feet in. From
this place sub-levels have been run, 60 feet apart, along the pitch of the vein.

The second vein, which lies at a horizon of 40 feet perpendicularly above the main one, has
been cut in two places from crosscuts driven from sub-levels, but eomparatively little develop-
ment has been done on it, Where exposed it shows 8 to 5 feet of lead carbonates, a typical
sample of which, taken across 3 feet assayed: 8ilver, 1 oz.; lead, 19.5 per cent, On the surface
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this vein has been explored by & crosseut tunnel 50 feet in length, which shows the vein to have
a width of from 2 to 4 feet of good concentrating-ore—lead carbonates. This vein is certainly
worth much further development.

The main vein (lower one) is exposed on the surface for several hundred feet and shows
up nice ore in many places, and almost everywhere there is a good width of concentrating-ore.
The manager estimates that there is about 30,000 tons of 15- to 20-per-cent. ore in the mine in
the upper workings.

There are two other veins exposed on the property, one of which shows some lead earbonates,
and the other iz a small one lower down the hill than the main one, which is said fo return
assays of 46 to 50 oz. of sllver to the ton; neither of these have any work done on them.

The mine was staked in 1895 and started shipping in 1906, since which time about 12,000
tons of ore has been shipped. The freighting to Salmo by wagon costs $4 a ton, and the freight
and treatment charge for smelting the ore at Trail is $7.50 a ton. All the silver in the ore,
which amounts to 1% to 2 oz. a ton, is paid for. The zine content is never high enough to be
penalized, but sulphur is sometimes penalized; this sulpbur comes from an excess of pyrite
in the ore, which occasionally occurs.

It is probable that this property will be equipped with a econcentrator before long, the plans
of the management ineluding the development of a small hydro-electric plant on Sheep ¢reek.
Power would be transmitted to run a mill situated somewhere near the mine and the compressor.
Systematic development would probably also be carried out. With proper equipment the property
should have a promising future before it.

This group consists of the Lucky Boy, Lucky Boy Fraction, and the May-

Lucky Boy flower claims, and is owned by Gus Schwinke and ¥, H. McCaslin. It is

Group. sitnated on the south side of Sheep creek, about seven miles from Salmo.

These claims are in the lime-belt which traverses the country from the Aspen

to the Emerald, and are, therefore, in a formation in whick ore-bodies might be expected to be

found. Evidences of mineralization in the form of oxide of iron and galena, zine, and their

carbonates are found in seams and fissures, but no commercial sized body of ore has yet been

found. A number of cuts and several tunnels, from 50 to 100 feet long, have been driven to
prospect these showings.

A. shaft has been sunk 30 feet deep, which follows down on a fissure in the lime which
containg some zine-blende. After this work had been done a parallel fissure was exposed on the
gurface by stripping for a distance of 300 feet. 'This latter vein shows galena in several places,
and a crosseut was being run from the bottom of the shaft to cut this vein, whichk it should do
in about 15 feet. This galena vein is from 2 to 4 feet wide and strikes north and south with
the lime formation in whieh it occurs. While it does not show a great deal of ore, it is worth
further prospecting.

On the Meyflower claim a 80-foot shaft hag been sunk on a vein of oxidized material which
has 2 feet of soft, red material, mainly iron oxide, and 2 feet of brown clay containing some
iron oxide. The red streak jis said to assay 6 per cent. zine, which would be there in the form
of zine carbonate.

On the Lucky Boy claim a crosscut stripping the formation ran into a *“cave,” or rather
open fissure, in the limestone, 30 feet deep. Slight evidences of mineralization are visible here
also. ‘

Thig group, consisting of three claims and a fraction, is situated on the

Silver Dollar outskirts of the town of 8almo. It is owned by Salisbury & Clubine and has

Group. been under option to the Consolidated Mining and Smelting Company for the

last three years, This company did considerable development-work for a time,

but stopped about the time war broke out. The rock formatlon here consists of schist, arglllite,

and some quartzite, all very thin-bedded and shaly. The vein on which the work has been done

cuts the formation at an angle of about 45 degrees and strikes nearly east and west, with a

northerly dip of about 75 degrees. This veln Is from 2 to 6 feet wide and consists of gangue

which is nearly identical in composition with the wall-rock; it carries a little more silica and

caleite, however. Small streaks and lenses of ore are found in the vein, but no ore-shoot of

commercial size has yet been discovered. The ore-minerals are zinec-blende and galena and
gome iron pyrites. The galena is said to carry 1 oz. of sllver to the unit of lead.
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The main working is an incline shaft, 163 feet deep, at an angle of about 75 degrees, following
the dip of the vein. At a depth of 48 feet a drift goes east on the vein for about 75 feet to the
bottom of an old prospect-shaft. The main shaft had water in it up to within about 100 feet
of the surface, and so conditions at the bottom could not be ascertained. It is evldent, however,
from the lack of any great amount of ore on the dunp, that comparatively little ore was encoun-
tered during the sinking of the shaft. To the east of the shaft the vein has been uncovered at
intervals for a distance of a few hundred feet and prospected by two short tunnels. The first
one to the east of the shaft is run as a crosscut for 55 feet (the first 40 feet of which is in wash)
to the vein; then a drift has been run on the vein for 50 feet to the west and an S-foot winze
sunk, At the face the vein shows some streaks of galena and zine, the largest of which is ahout
16 inches wide. About 5 tons of sorted ore es on the dump, taken from this working.

The other tunnel is a crosscut for 85 feet until striking the vein, and then 20 feet of drifting
has been done to the west, following the lead. L. R. Clubine, one of the owners, was at work in
this drift when the property was visited. Practically no ore has been taken from this working
and the faee shows nothing but vein-matter. Some of the surface cuts show a little ore.

The group of claims on Lost creek which has been prospected during the

Molybdenite last two years for the mineral molybdentte has now been named—or possibly

Group. nicknamed—the * Melly mine.” There are four claims in the group, al! Crown-

granted, which were staked in 1913 by J. A. Benson, ‘H. E. Bennett, and S. N.

Ross. Early this year (1915) the group was bonded by the British Columbiz Molybdenite
Company, a Vancouver syndicate, of which Mr. Mack is manager and Mr. Elliott engineer,

The property is situated near the head of one of the branches of Lost creek, and is distant
about fifteen miles from the town of Salmo, on the Nelson & Fort Sheppard railway. The last
five miles of wagon-road from Salmo into the claims was only finished In September, 1915.

Two cars of crude, hand-sorted ore have been shipped from the property, the first by the
owners, #and the second one by G. H. and J. P. Bell, of Salmo, who operated the claims under
lease and bond during the larger part of 1914, ‘This ore was shipped te the Henry E. Woods
Ore Concentrating Company at Denver, Colorado. The first car averaged 16.586 per cent. molyb-
denite and was paid for at the rate of 20 cents a pound for 85 per cent. of the molybdenite {MoS,)
contents; the second car assayed 12.26 per cent. molybdenite and was paid for at the rate of
50 cents a pound for 90 per eent. of the meolybdenite content. In addition, a few tons of test
samples have been shipped to New York, Vancouver, and other places for testing purposes.
Selected samples of ore can be obtained which will assay 80 per cent. MoS,, but there is very
little of this class of material. .

The market for molybdenite ores hag until recently been very limited, but the war has
caused a great demand for this mineral. It iz used in the manufacture of molybdenite steel,
which is at the present time in considerable demand for high-speed tools and in linings for
guns of different kinds. The property of molybdenite steel which makes it so much sought after
ig its ability to hold its temper (i.e., remain hard) at a high _heat. Molybdenum is also used
a8 a stabilizer for high explosives, to prevent their deterioration and premature explosion. In
addition to these uses for war materials, a small amount of molybdenite is used for the produc-
tion of ammonium molyhdate, which is used as a laboratory reagent and for dyeing cerfain kinds
of goods, and also in the manufacture of a blue pigment used in the porcelain trade.

A short description of the mineral molybdenite and its characteristics may be useful.
Molybdenite is a sulphide of molybdenum containing 60 per cent. of molybdenum and has the
chemiecal formula MoS,. It is a bluish-black mineral with a lead-grey streak with a bluish
-tinge, and is very soft and comparatively light; in the scale of bardness it is 1.3 and bhas a
specific gravity of 4.6 (quartz is 2.65 and galena 13.6).

The two minerals most commonly mistaken for molybdenite are graphite and the micaceous
variety of specular iron (hsematite). Graphite Is pure black and has a black streak, is usually
more massive in appearance, and is only half as heavy as molybdenite. The latter mineral occurs
usually in flat flakes and with a flexible foliated structure; even when occurring in gmall specks
through rock-matter 1t adheres to this flaky nature. Graphite also may occur in flakes, but the
folim are less easily cleavable., Micaceous iron is readily distinguished from molybdenite by
its reddish sireak and brittle character. -

The market price for molybdenite ore in the United States at the present time is somewhere
between $2,500 and $3,000 a ton for 80 per cent. concentrates. H. A. Watson & Co., Liverpool,
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who are the official brokers appointed to purchase ores for His Majesty’s Government, at about
the end of 1015 were offering £5 5s. ($25.57) a unit ex warehouse in Great Britain for ore
containing 85 to 90 per cent. molybdenite, less a charge of 1 per cent. for brokerage; since that
time this price may have changed. All molybdenite and tungsten ore within the Empire is
requisitioned by the Home Government, and a Dominion Government Order in Council prohibits
the export of these ores to all countries without the Empire. A similar regulaticn exists in
regard to zinc ores, but by special arrangement with the Customs Department, British Columbia
zine ore can be shipped in bond to the TUnited States for treatment, and doubtless similar
arrangements could be made for molybdenite ore.

The Molly group of claims is staked on the steep hillside on the west side of and pear the
head of a small branch of Lost créek. The ore-exposures are about 1,000 feet vertically above
the ereek-level, at which a mill-gite has been staked.

This ore-deposit occurs In an acid granite near its contact with a series of schists. 'This
granite occurs as a small boss or stock which was intrusive upwards into the schists, and the
upper surface is like a flat dome. FErosion has since cleaned off the schist from the top of
the stock and left the upper zone of granite exposed. The granite §s characterized by baving
very decided joint-planes which have a strike slighfly west of north and dip to the sonth-west
at 80 to 45 degrees. This jointing is so pronounced as to give the granite somewhat the appear-
ance of a heavily bedded sedimentary.

The molybdenite occurs in the granite in an extremely irregular manner, and cannot be
sald to occur in any definite system, nor does it ‘oceur in veins with any definite strike. It
would seem as if the molybdenite was developed at and near the upper contact of the granite
with the schiét, and that, while it has a considerable areal development, it does not extend
into the body of the granite to any great depth. In some places there are narrow streaks of
molybdenite whieh are quite high grade, but as a rule the mineral is scattered in small flakes
through the granite, Pegmatite dykes occur cutting the granite, and along the walls of these
dykes rich streaks of ore sometimes occur,

Development-work has been done by numerous open-cufs and shallow shafts. The biggest
working is a hole about 75 feet long by 5 to 20 feet wide, and with a 25-foot face at one end,
from which most of the two cars of ore shipped was taken out. The company at present operat-
ing the property has made many cuty along the hill in a general north-and-south direction. One
big cut is 100 feet long by 15 feet wide and an average of about 10 feet deep. The management
estimates that there is now at Ieast 4,000 tons of ore in sight which will run from 2 tb 4 per
cent. molybdenite, which estimate the writer considers well founded. The company is at present
experimenting with the ore to find a suitable method of concentrating it up to a marketable
grade. It is then intended to erect a small mill about 10 fons capacity on the mill-site at the
foot of the hill near the creek-level. ‘Water-power to drive this mill will be obtained from the
creek ; a flume 1,273 feet long will give a fall of 114 feet, which even at low water will give
sufficient power for a small mill.

The present high price of molybdenite may not last when the war is over, and so now is the
time for owners of molybdenite properties to sell their ores if possible, and to hasten the estab-
Hshment of equipment to concentrate the ores to & marketable grade. The Orillia Molybdenum
Company, of Orillia, Ontario, has lately commenced operating a plant to treat molybdenum ores.
This company is controlied by the International Molybdenum Company, Limited, which also
controls a number of important molybdenum properties in Ontario. The plant of the Orillia
Company will treat the ore from all the mines, and in addition is prepared to handle a certain
amount of custom ore. The process of ore-treatment used at this plant is not known, but the
final products marketed are molybdic acid and ferro-molybdenum. This company is prepared
to bid on any grade of ore, and the siatement that the miner can only market a high-grade
concentrate must therefore be revised. 'This plant 18 in effect a customs mill and the low-grade
ore is probably concentrated before the final treatment. The scale of prices offered by this
concern for low-grade ore are such that it would be quite feasible for a British Columbia mine
to ship low-grade ore there. At the end of March, 1916, the following prices were offered, but
by the time this gets in print these prices may be entirely altered. The ore is hought at the
rate of $1 a pound for 85 per cent. of the molybdenite (MoS,) it containg, with the following

charges for treatment deducted :—
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Ore or concentrates over 10 per cent. MoS, .................... $15 00 a ton.
“ between 8-10 per cent. MoS, .............. 14 50 .
" " T-8 " B eaemaeaan ..., 18 50
v 6-7 " 5 e eemeeaaaees 12 50,
. ” 5-6 ' W e e 11 50
" . 4-5 " b e REPEREE 10 50
» " 3-4 " vr meeeeeeesaaaas 950
» 2.3 " 9 eeeenesaanaans 8 650

From this tariff an ore carrying 10 per cent. MoS, would be worth $155 a ton, a 5-per-cent.
ore $73.60 a ton, and a 2-per-cent, ore $23.50 a ton. The freight rate in car-load lots from a
central point in British Columbia to Ontario would be possibly $15 a ton. Thus there would be
a good margin of profit in handling 5-per-cent. ore, and by a rough gelection ore of this grade
could be easily mined at the Molly mine,

No credit is allowed by this company for any molybdic oxide present in the ore; all samples
must first be leached with ammonia to remove any oxide present. Special penalties are imposed
if the ore contains an excess of copper, bismuth, or arsenie. All lots of ore received are sampled
by Mr. Howe, resident sampler for M. J. ("Brien, at the expense of the shipper. The usual
provision for umpiring of samples, in case of dispute, is made, and settlement is made within
twenty-one days after sampling. A tariff is also guoted for ore between 1 and 2 per cent., but
such ore would be too low grade to sland the cost of transporting from British Columbia to
Ontario.

. On the Pend d'Oreille river, near where the Salmo river joins it, some

Iron Claims. small exposures of {ron ore have been found and staked as iron clalms. The

writer made a two-day trip from Salmo o see these claims and was guided

by George Bell, one of the original locators. There are abeut fifteen claims staked, which are

owned or controlled by Harry Shallenberger, of Spokane, Wash. It is probable that some of
the claims are Crown-granted, and poesibly all of them.

The formation here is limestone, belonging to the Pend d’'Oreille series of schists, quartzites,
and somewhat erystalline limestones. The iron-exposures are said to be scattered over guite a
large area, but the chief ones are on the bank of a small creek named Boundary creek, which
fiows into the Salmo river. The main working is a tunnel 25 feet long, which apparently cuts
the strike of a small body of iron ore. This body has a width, as shown in the tunnel, of 50
feet, but does not continue for any distance along the strike, as another tunnel 100 feet to the
north, which ig 100 feet long, fails to show any iron. From this latter tunnel a raise has been
put up 80 feet and the whole working is in lime. If there had been any continuity in length of
the iron-ore body exposed in the first tunnel, this second adit would have undoubtedly encoun-
tered it.

Other smaller amounts of iroh ore are exposed in open-cuts in different places. These small
ore-bodies are of the nature of iron-cappings in the limestone and have probably been formed
by the oxidation of original sulphides in the limestone. The iron now oecurs in the form of
red oxide or hematite, and, although a careful search was made to find, if possible, cores of
iron sulphide, none were found. Evidence of the sulphide nature of the original material was
obtained, however, by finding some cores of galena—Ilead sulphide—in two different open-cuts.

Two samples of the iron were taken, which returned the following on analysis: Soft
material representing average of tunnel—iron, 53.4 per cent.; sulphur, trace. Hard lumps of
ore—iron, 57.3 per cent.; sulphur, trace,

This occurrence of iron ore is not large enough to be of any commercial value as a source
of iron ore, but it is possible that further prospecting might reveal the presence of lead sulphides
and carbonates. It iz probable that if the iron oxide continued to any great depth it would
gradually ehange into the sulphide.

: This mine is a gold property which has been worked for several years

Second Relier. past in an intermittent way, principally by leasers. It is situated on the
main North fork of the Salmo river, about thirteen miles from the town of

Erie. The Helief Gold Mining Company owns the property, but A, D. Westby has complete
control and is in active charge at the mine. The claims in the group are the Relief, Relief
Fraction, Grand Union, Star Shine, Big Bump, and one-half interest in the Ide D A good
wagon-road extends from the mine to Erie, and over this supplies are hauled in and concentrates
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taken out to the railway. The mine-workings are situated on the sloping side-hill rising up
from the creek, and the stamp-mil and hoarding-house are near the creek-level; the elevation
at the camp being 3,950 feet. A short gravity-tramway counects the mine-workings to the mill.
Good timber is plentiful and, generally speaking, the mine is conveniently sitvated for easy
working. Water-power is used to drive the mill, but a shortage of water occurs during the dry
season in summer and fall,

There ure three or four parallel quartz veins on the property, but only one has been developed
to any great extent. These veins have a general strike of N, 20° E. and stand nearly vertical
or dip slightly to the east. They are apparently true fissure-veins, oceurring in a basie, igneous
rock, which is probably part of the Rossland volcanic series.

The main vein, which is the lowest down the hill, is developed by three adit-tunnels and a
blind intermediate level between the two upper tunnels, numbered successively from 1 to 4.

No. 1 level is a drift-adit on the vein 800 feet long, from which most of the ore has heen
stoped out to the surface. No. 2 ig the blind-level, 90 feet below No. 1, and is 1,000 feet long.
It connects with No. 3 by a raise from the latter, which is a distance of 90 feet below,

The No. 3 level is an adit-tunnel 120 feet vertlcally above No. 4. For the first 100 feet it
is a crosscut to where a small veln was cut, which was drifted on in both directions, 50 feet to
the north and a short distance to the south; this vein was, however, too small to pay to stope.
The main tunnel was continued about 100 feet farther until the main Relief vein was crosscut.
Drifts were run on the vein both ways, that to the south (or out of the hill) being 100 feet long
to where the ore is cut off by a fault. The fault-plane was followed 20 feet to the east without
discovering the vein, but a continuance in that direction would probably discover the lead. The
drift to the north is 1,200 feet long, the face being up to the boundary of the Ida D, of which
the operating company only owng a half-interest. A bird’s-eye porphyry dyke cuts the vein in
one place and mica dykes are frequent. At the face the vein t3 6 feet wide, that is, including
mineralized wali-rock, and is said to have an average assay across the whole face of $13. From
No. 8 level to the surface the vein has been pretty well stoped out as far as rich ore is concerned,
but there iz said te be some milling-ore which, if the property were equipped with a mill that
would make a high recovery, would pay to extract.

The No. 4 level i8 a crosscut for 400 feet and then 13 a drift on the vein for 800 feet. This
drift was being driven ahead when the properfy was visited In ‘September. A small vein was
first cut in the crosscut and followed for a short distance to where a fault was encountered.
Drifting was continued on the plane of the fault for 75 feet, where a veln was cut which may
or may not be the same as the first one, but which is evidently the main Relief vein. The drift
on this veln shows a very persistent fissure, averaging perhaps 2 feet and extending in places
to 6 feet, The gangue is quartz and some country-rock, and the metallic minerals present are
pryrite, pyrrhotite, and a little chalcopyrite, with the values almost entirely in gold. Heavy
gulphide ore is generally rich in gold, but some masses of pyrrhotite carry but little value.
The values are irregular, but nearly all the vein-matter carries some gold. It is said that an
average of $8 to $12 a ten is obtainable from the whole vein.

There should be a good shoot of ore between this level and the one above which could be
extracted at a profit. Below this level it will probably be necessary to sink, althoogh a tunnel
glving a little more depth could be driven.

The property is at present equipped with a Blake crusher, 10-stamp mill, Pierce amalgamator,
Wilfley table, and two Frue vanners, all driven by water-power, A 125-horse-power air-com-
pressor and a small electric-light generator are also driven by water-power., Water is brought
in nearly two miles by a woocden flume and a pipeline, a head of 123 feet being obtained for
the Pelton wheels. There is also an aunxiliary steam plant for use when the water fails, consist-
ing of a steam-driven 3-drill compressor and also a 40-horse-power boiler for heating purposes.

Some years ago, when Finch & Campbell had a bond on the mine, they erected a small
cyanide, sand-leaching plant, but for some reason this never worked successfully and has not
been in use for some time. The mill a8 at present run makes a very peor extraction; as far
as can be learned, somewhere between 50 and 60 per cent., which is very low for a gold ore.
The result is that it is impossible to handle at a profit ore less than about $15 a"ton in assay
value. The present manager, A. D. Westby, has realized this, and is at the present time devoting
his attention to remodelling the milling plantsc as to make possible the handling of §6 fo $10
ore. 'The plant is now being equipped with a tube-mill, which will recrush the tailings from the
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‘Wililey table, and a cyanide agitation plant to treat the tube-mill produect. The increased milling
«capacity will give a daily capaeity of about 50 tons, and the property should in the future make
4 larger gold-output than ever bhefore.

A considerable tonnage of tailings, accumulated during former vears of operation, has been
impounded in the ereek just below the mill by 2 dam, and it is intended at some future time to
retreat these tailings; a lift of 75 to 100 feet would raise them back up to the top of the mill
building.

The tonnage of ore ireated in 1915 was 3,240 tong, ylelding about $6 a ton in gold values.
Assuming a 60-per-cent. extraction, this would give the grade of the mill-feed as being $10.
"This ore was considerably lower in grade than what is usually run through the mill, but the
reason for this was that a large part of the tonnage treated last year was second-class ore taken
from a dump where it had been stored in previous years, This material only assayed $6 to $8
4 ton, thereby lowering the average value for the year.

It is evident, from the extensive alterations and Improvements that Mr. Westby is now
making in the mill, that he is satisfied that he hag substantial ore reserves to draw upon. There
is probably a considerable tonnage of low-grade ore between the No. 3 level and the surface
‘that remains to be stoped out, but it will require economical mining and milling to show much
‘profit on the treatment of this ore.

The other veins on the property, of which there are two or three, have not been developed
‘to any great extent, but one at least has possibilities for the future. Some rich ore was taken
from an old open-cut on it many years ago. Work will probably be confined to the main vein,
however, for some time yet.

BAYORNE CaAMP.

Bayonne camp 1s situated in the Selkirk range on the Kootenay Lake slope, and takes in the
‘territory around the headwaters of Summit and Cultus e¢reeks, both of which flow into Kootenay
lake near its southern end. The easiest route into the camp at the present time 1s up Sheep
creek and over the divide; a good wagon-road runs up this creek from Salmo to the Motherlode
mine, a distance of eleven miles, and from this point a rather steep trail goes up the North fork
of Sheep creek to the divide, where it branches, one trail going to the Bgyonne mine and the
other to the Spokane group. There are a number of claims around both of these properties and
rough trails have been made to most of them. The old Dewdney trail ran up Lost ereek to its
source, crossed the divide to the head of Summit creek, which it followed down to the Kootenay
river, crossing it at the Flats, to where the town of Creston is now situated, and thence on to
East Kootenay. When the Bayonne group was staked in 1901 aecess to the property was had
by means of the Dewdney trail, coming in from Kootenay River side, but with the building of
the road up Sheep creek it was better to go in from that side.

The natural outlet for this section of country, however, is via Kocotenay lake, and before
the mineral properties can be properly developed wagon transportation down to the lake will
have to be provided. The existing maps of this reglon are not very accurate and some confusion
exists in regard to the names of Cultus and Canyon creeks. In the general map of the
district appended to this report the writer has made corrections which, while probably
not exact, show the general trend of these streams and correct the existing maps,
whieh show Cultus creek as extending up to Wall mountain and Canyon creek as being very
short. Aectually Canyon creek runs up to Wall mountain and is separated at one point from a
branch of Cultus creek by a very fiat divide. At one time it was considered that a road to
supply the Beyonne mine should be built up Summit creek, but there are two disadvantages to
this: First, such a road would be of no value to the claims on Cultus and Canyon creeks; and,
secondiy, it would come out on the mud-flats of the Kootenay river—a very undesirable place
from whieh to handle freight. The writer is of the opinion that the best way to serve the whole
camp would be by building a road up Cultos ereek and across the low divide to Canyon ereek,
and on up to the source of the latter. From this road a hranch could he built to the Bayonne
mine, which would serve it and the surrounding clalms on the branches of Summit creek. Such
a road would serve as a main trunk road and from time to time branches could be put in as
were needed.

In eonclusion, the writer has no hesitation in saying that the development of this eamp has
been heid back by lack of a wagon-road, and that the mineral showings in the camp amply
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warrant the Government in putting in such a road; in fact, the owners of properties in this:
distriet have a good claim to consideration from the Government,

The writer spent four days in the camp, during which time four groups of claims were:
examined. Many other claims are held and annual assessment-work is done on them, and
several of these are reported to have good showings of ore. As time was limited, however,.
only a few of the more important propertles were examined, but enough was seen to get a general
idea of the camp and to form an opinion regarding the prospects for the future.

The formation in this vicinity is entirely granodiorite and is part of the Bayonne batholith,.
which covers an area of several hundred square miles. This granodiorite is intrusive into older
sedimentary and volcanic formations, but, as far as the Bayonne camp is concerned, the ore-
bodies are entirely in the plutonic irruptive. The ore-bodies are contained in quartz veins which,
speaking generally, belong to two distinet systems, striking respectively north-easterly and east
and west. These veing vary in width from a few inches up to 15 feet, and are, as a rule, very
pergistent and continuous in a longitudinous direction. The veins are apparently largely of
replacement origin, although in places an incipient banded structure in the quartz and pyrite
vein-fillings would indicate that in part the fissures were open ones. The granite walls are
very often altered to some extent for varying distances away from the quartz; this alteration
congists of kaolinization and pyritization of the granite which in places carries low gold values..
Horses of granite are of ecommon occurrence, and some of the veins are in places split into a
number of stringers, with more or less altered granite lying between.

The vein-filling is quartz, together with some altered granite, and the main ore-mineral is:
iron pyrites, The values are mainly in gold, which occurs partly as free gold in the quartz and
partly in association with the iron pyrites. A few of the veins carry small bunches of galena,
whieh assays well in silver, and traces of copper and zinc minerals are seen in places.

Oxidation has proceeded to a depth of about 100 feet, the iron pyrites having become iron
oxide, and apparenily a slight enriching action has taken place, as the oxidized portions of the
veins are somewhat richer than the sulphide zones. 'This is by no means certain, as the number
of assays taken does not furnish conclusive evidence, but in any case the actual difference in.
value of the oxidized and unoxidized zones is so slight as to be unimportant. Speaking generally,
the values are high and there seems no reason why some of the veins cannot be mined at a profit..

The country is, of course, inountainous, hut is not excessively rugged, and is pretty well
covered with trees and brush. The Sheep Creek divide is at an elevation of about 7,500 feet
and Wall mountain is 7,900 feet. The Bayonne mine is at 7,000 feet and the Spokane a couple
of hundred feet higher. The higher points, such as Wall mountain and Arkansas ridge, are
nearly up to timber-line, and although there are scrubby trees and vegetation, bluffs and rocky
outerops are frequent.

The valleys of the main creeks are comparatively large and have evidently been gouged out
and made U-shaped by glacial action. A few very small lakes or ponds occur in places. Plenty
of timber for mining purposes is available and also enough water for milling purposes. Some
power could probably be developed at the lower ends of Summit, Cultus, and Canyon creeks.

The character of the ore is such that it will have to be milied on the ground and the bulk
of the values obiained as gold bullion by eyaniding or amalgamaftion, or both, with perhaps
small amounts of concentrates. A good wagon-road on which to take in machinery and supplies
and haul out relatively small tonnages of concentrates will be the only transportation system
needed to enable the camp to be developed to the productive stage.

It should he emphasized that there is a large territory in this section which has only been
slightly prospected. The Bayonrne group was staked in 1201, but the Spokane group was only
located in 1911, and many other claims have been taken up in recent years, In the lower
altitudes the country is pretty well covered with wash, thus calling for real prospecting by the
prospector rather than a casual looking-over of the ground. In the vieinity of the contact of
the Bayonne granodiorite with the older sedimentaries should@ be a most favourable place to
expect to find outeropping ore-bodies. ' -

This property is situated on the east slope of the North fork of Summit

Bayonne. creek and distant about eighteen miles from Kootenay lake. The hest way

to reach the property at the pregent time is by the trail up Sheep creek and

over the divide down Summit ereek to the property. This trail is part of the old Dewdney trail

and is not now in very good repair on the Summit Creek side. The trail to the Bayonne leaves
the Dewdney trail half a mile east of the forks of Summit creek.
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There are nine claims in the group—the Beayonne, Columbus, Ohiv, Virginia, New Jersey,
Deleware, Kentucky, Maryland, and Ozford, all Crown-granted. The group is well timbered
with fir, spruce, pine, and some tamarack in all sizes up to about 3 feet in diameter. There ig
enough water in Bayonne creek for milling purposes, while the North fork of Summit creek and
Johnny Bull creek would supply sufficient water-power to run a small mill.

There are two veins on the property, of which only one has been prospected to any extent.
Five of the claims are staked along the outcrop of this vein—the Beyonne vein—and two on
each side of these outerop claims. This vein is exposed on two claims at points 2,500 feet apart,.
but is not continuously exposed for this distance. ‘There are in all about thirty open-cuts, which
expose the vein suffielently well to make it probable that it is the one vein extending across the:
two claims.

Three prospect-tunnels have been driven to prospeet this vein, ‘two of which are drift-adits,
and the third has been run as a half-crosscut, but not reaching the vein, The vein strikes up
and down the hill, which has a rather flat slope of about 9 degrees, and therefore tunnelling on
the vein does not give very much depth. The upper tunnel is at an elevation of about 7,350
feet and the lower one at 7,040 feet. The distance between the portals of the two tunnels is
approximately 2,000 feet.

The upper drift is called the Bayonne tunnel and is about 500 feet long, with some short
exploratory crosscuts. Throughout this working the vein varies in width from 2 to 10 feet
and averages about 4 feet. The granitic wall-rock is, as a rule, considerably altered for some
little distance from the vein, and very often the vein proper may be descrlibed as consisting of
alternating bands of quartz and altered and partially mineralized wall-rock. About 300 feet
from the portal of the tunnel a winze has been sunk to a depth of 20 feet; in this the vein is from
4 to 6 feet wide and is well mineralized with pyrite., Fifty feet nearer the portal a short raise
connects with the hottom of a shallow prospeci-shaft, previously sunk from the surface, the
total depth o tunnel-level being 80 feet. At the face of the tunnel the main vein has been
lost or has split up into a number of parallel stringers. Twenty feet from the face a ecrosscut
to the right cuts an 18-inch streak of quartz, with a parallel strike to that of the main vein,
at a distance of 35 feet from the main tunnel; this crosscut was continued, and at a distance of
25 feet farther another parallel quartz stringer 8 inches in width was encountered. The 18-inch
streak was drifted on for about 30 feet in both directions. It shows but little mineral, and a
sample taken across the full width only returned on assay 0.05 oz, gold and 0.6 oz, silver to
the ton. It is possible that the continuation of the main vein would be picked up by cross-
cutting from the main tunnel to the left. Four short crosscuts have been made to the south-east
at different places along the tunnel, which go through the vein and altered wall-rock into the
unaltered granodiorite beyond. '

As is customary and usua! in gold-quartz veins, the values in this one are somewhat irregular
and spotted, the richer ore running in shoots. It is believed, though, that practically all the
veln-matter exposed in this working can be considered as milling-ore, The writer took a few
samples, picking out as far as possible places which looked somewhat lean, as it wag known that
ore carrying considerable pyrite would assay well. The following samples were taken :—

Description, l‘ Gold. ‘ Silver.

’ Oz, 0z,
18-inch* streak at face of tunnel. .. ... .. . ... i e e e s 0.05 0.6
Across 6 feet near the WinzZe... ... . ... i ittt i i s 0.5 2.7
Across 5 feet, mostly altered granite, 180 feet from portal ....... ...l 0.24 0.8
Grab sample from ore-dump. .. .....ivuerunne i e ce veely LB4 5.0

The ore-dump from which the above sample was taken consisted of about 50 tons of
ore put to one side as being apparently of better grade than the main dump; this ore was
considerably oxidized and probably came from the outerop.

The vein is exposed for some distance down the hill from this tunnel by means of open-cuts,
then for a short distance is not seen, and again, approaching the lower tunnel, a series of

* This is not the maln veln, but one of the stringers previously described.
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prospect-cuts shows the vein, In all, there are about thirty openings, most of them small, on
the vein on the surface. which show it to be a strong healthy vein maintzining its width and
strike throughout. On the surface the vein is very considerably oxidized, the original iron
pyrites having been largely altered to limonite. No free gold was seen anywhere, but it is said
to oceur in places. The vein has a strike of N. 60° E. to N. 85° E. and dips to the south at
80 to 85 degrees,

The lower adit driven ¢n the vein is called the ORio tunnel and is in about 1,200 feet. A
raise goes up to the surface at a point about 650 feet in from the portal, and there are three
short crosscuts which expose the width of the vein. In general appearance the vein is quite
gimilar to that in the upper tunnel and averages about 4 feet in width, The following samples
were taken -~

Description. Gold. Bilver.

. Oz, Oz,
Across 5 feet at point 250 feet from portal. ... ...l o 1.6 3.6
Across 3 feet at point 850 feet from portal . ... . .. Ll 0.08 0.4
Acroas 1 foot near faceof tunmel ... . ... Lol 0.8 6.0
Grab sample of ore-dump. . .. ... e i a e 1.44 2.4

The grab sample represents a hasty attempt to get a sample of the ore-dump, which amounts
to about one-quarter of the total material taken out from the tunnel-workings. A sample taken
in such a way of a pile of gold-bearing quartz cannot be considered as having any value as an
average; it does, however, show that some of the quartz carries good gold values.

In order to arrive at an idea of the average grade of the ore exposed in this working, it
would be necessary to sample the tunnel systematically and prepare an assay plan, which, of
course, the writer did not bave time to do. He has, however, seen the results of many assays
taken by other epgineers, and from these it Is quite evident that the quartz is suficiently gold-
bearing to make good milling-ore nearly everywhere thromghout the workings on the property.

The mine is nof yet developed to a stage where an estimate of blocked-out ore can be made,
but there is no doubt that there is several thousand tons of probable ore already developed and
great possibilities of the future development of ore.

The lowest adit on the property has not yet been driven far enough to strike the vein, and
ig therefore not of any value in the meantime,

This group adjoins the Bagyonne mine to the south and consists of the

Echo Group. Echo, 8t. Elmo, Ontario, Portland, Idaho, and Echo Fraction claims; it is

owned by Alex. Stewart and William Maher, whose post-office address is

Nelson, B.C, The property was staked about ten years ago and a considerable amount of work

was done in the first few years after staking, but in recent years very little development has
been done. Most, or possibly all, of the elaims are Crown-granted.

The writer was unfortunate In having to go over this property without one of the owners
to show him the different veins, as later on, svhen in eonversation with Mr. Maher, it became
apparent that the more important showings had been overlooked. The claims are staked on a
gide-hill which is well covered with soil and trees and vegetation of all kinds plentiful. Rock-
exposures are rare, and the only evidence at first found of mineral was the occurrence of
considerable amounts of quartz float which carried good gold values, some of it assaying up
to $300 and $400 to the ton. Systematic prospecting to discover the veins from which this
rich float came was soon started, and many trenches in the surface wash down to bed-rock
were run for long distances. ILater on, the surface water on the hill was collected by a system
of ditches and small dams and led to a main penstock, from where it wag taken down the hill
to make long ground-sluices exposing the bed-rock. A great deal of this ground-sluicing has
bheen done, the whole hillside being cut up with sluices, trenches, and prospect-pits. A large part
of this is naturally dead-work, but two or three veins are said to have been uncovered by means
of it.

The writer saw only one of these velns; it is exposed in an open-cut at an elevation of 7,400
feet. Between granitie walls there is shown up a vein striking N. 60° B., which is about 10
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inches wide, of rather promising-looking oxidized quartz. No sample was taken, which is to
be regretted, as it was the only clean-cut showing of ore that the writer saw.

A short distance farther down the hill, at an elevation of 7,850 feet, a tunnel has been driven
for a distance of 250 feet. This working follows a seam in the granite, but very little quartz
or ore is in evidence; in places the wall-rock on either side of the fissure is altered, silicified,
and pyritized for short distances, and might possibly carry low gold values. A taley gouge up
to 2 inches in width is of frequent occurrence in the fissure. A few specimens of ore at the
mouth of the tunnel, which evidently eame from somewhere within, show mineralization with
galena angd iron pyrites.

The foliowing is an extract from a report by Martin J. Connolly on this property: “The
most development is on an east-and-west vein dipping at 85 degrees to the south; trenches show
it to have a width of from 2 to 14 feet. This vein is traced for a distance of 1,000 feet, and a
tunnel has been driven on it for a short distance. The hanging-wall iz an acid dyke 3 to 4 feet
wide and much shattered, which contains $1 to $1.50 in gold. The foot-wall is well defined,
iron-stained, and but little brecciated. The average of assays taken gives about $28 to the
ton in gold.”

The property is equipped with a comfortable bunk-house situnated at an elevation of 7,050
feet and capable of housing & dozen men. Wood and water are plentiful, and generally the
property is well situated as to convenience in mining.

This group, consisting of six claims—the Spokane, Spokane No. 1, Inter-

Spokane Group. national, Continentel, Granite, and Timberline—is located on the south-east
slope of Wall mountain, near the upper end of one of the branches of Cultus

creek~—South fork. The eclaims were staked five years ago and are owned by the Laib Bros.,

whose address is Salmo, B.C. The property ig best reached by means of the Sheep Creek trail .

(previously described), which is followed to the divide, and from there a trail, built by the
owners of the group, branches off to the north for four miles to the claims.

The claims are staked on a steep hillside which rises up from the ereek at an angle of 35
to 40 degrees.. The vein cuts the hillside obliquely, or running at an angle of about 4% degrees.
with the general direction of the creek. As the vein also dips slightly out of the hill, it only
takes a short crosscut tunnel fo reach it, and it should be possible to trace it down the hill for
some distance and then prospect the vein by means of a drift adit which would gain considerable
depth as it advanced.

The veln on this property is a well-defined and persistent quartz-filled fissure oceurring in
granodiorite and striking east and west, with a slight dip to the south. It is exposed for several
hundred feet by opeu-cuts and stripping, and it is possible that it is the same veln which is
exposed on the upper end of the claim and on into Harris's property, in which case the fissure
would have a length of over 2,000 feet. The gangue-filling is gquartz and the ore-minerals are
iron pyrite, galena, a slight amount of chalcopyrite, and occasionally free gold. The whole vein
is congiderably leached and oxidized and hag a red, rusty appearance from the amount of iron
oxide present. The vein has apparently been formed largely by replacement, as there is very
little evidence of banded strueture or crustification. Horses of granite can be frequently seen
and also bands of granite in all stages of alteration and replacement. Stringers go off into the
walls, and both wallg are generally kaolinized and impregnated with iron in the form of oxide
near the surface and changing to sulphide at depth.

The vein is cut by mica-minette dykes, which fault it very slightly along the hanging-wall.
The direction of strike of these dykes is nearly at right angles to the vein, and it is evident that
they are of much later oecurrence than the veins, and hence have no relation to the ore formation.

The development on the property consists of a number of dpen-cuts and two adit-tunnels.
The upper tunnel is at an elevation of 7,010 feet and is 105 feet long; the first 10 feet is a
erosscut, and after that it is a drift on the vein golng south. Throughout, the vein varies in
size from 6 inches to 4 feet and is falrly well mineralized. In places bunches of selid, or nearly
solid, galena occur, but these are not to be considered as of such importance as the gold-carrying
quartz. As will be seen by the appended assays, this galena carries about 0.65 oz. of silver to-
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the unit of lead. This. of course, is valuable ore, but the actual amocunt in comparison to the
gold quartz is slight. The following assays were talken :—

Description. ) . Gold. Bilver. Lead.

0Oz, Oz, Per Cent.
56. Sample across near faceof tunmel . ... ... il 0.35 41.0 48.9
£7. Sample across 18 inches guartz 30 feet from face (no galena) ........ .... 0.65 4.6 s
59. Average of dump {(this is whole rock-dump that came out of working..)....[ 0.8 7.8 8.1

The Iower tunnel is at an elevation of 6,900 feet directly down the hill from the upper one.
Tt goes in as a crosscut for 135 feet until the vein is reached, and then there ls & drift on the
vein to the east for 22 feef and one to the west for 240 feet. At the face of this latter drift
the vein is about 20 inches wide and carrles a little galena in it. From the face for 30 feet back
the vein averages about 20 inches and shows a little galena. A sample taken at the face across
20 inches, which gives a fair idea of the value of this shoot, assayed: Gold, 0.30 oz ; silver,
225 oz.; lead, 37.4 per cent.

For the next 100 feet back the veln Is mostly guartz carrying iron sulphides and practically
no galena. A typieal sample of this ore-shoot assayed: Gold, 0.30 oz.; siiver, 2.3 oz, The
balance of the vein in the west drift carrles varying amounts of galena and averages about 2%
feet in width, )

The face of the 22-foot drift to the east shows the veln split into two parts and divided by
5 feet of wall-rock. On the north wall there is a streak 12 inches wide, a sample across which
returned: Gold, 0.12 oz.; silver, 21.5 oz.; lead, 37.7 per cent.; and on the south there is 18
inches of good-looking ore considerably oxidized and with some copper-stain; an average sample
of this latter assayed: Gold, 012 oz.; silver, 18.1 oz.; lead, 27.2 per cent. A grab sample of
the ore which was sorted preparatory to shipping assayed: Gold, 0.10 oz.; siiver, 485 oz.;
lead, 75.4 per cent. Some time after the writer’s visit a small shipment of 11 tons of this ore
was packed out to Salmo and shipped to Trail. Smelter returns on this were: Gold, 0.12 oz.;
silver, 485 oz.; lead, 71.2 per cent.; =zine¢, 1.6 per cent.

The property has on it a small cabin and wood and water are plentiful for all purposes.

Adjoining the Laib property at its western end there iz & claim owned by

Harris Harris, on which a vein i3 exposed which is supposed to be an extension of

Property. the Spokane vein. The only development-work is an open-cut about 20 feet

long, with a 12-foot face at one end, which shows up a small guartz vein

from 6 to § inches wide carrying a little galena and iron pyrites. It is quite possible, and very

probable, that this is the same vein as occurs on the Spokane group. No samples were taken,

but the values are said to be good. On traeing this vein into Spokaene ground by means of open-

cuts it 19 seen that it remaing quite small for a considerable distance. Exploratory work farther
west would appear to be advisable, as it is possible that wider ore-shoots might be found.

There are several other properties in the Bayonne camp which have promising surface
showings, but on which very little development-work has been done. These showings all consist
of quartz veins cutting the granite formation and carrying gold values.

The following condensed extracts have been made from a report by Martin J. Connolly.
Diamond Dick group, Topsy claim, vein 10 inches wide, several open-cuts, assay $24; Sunrise
Fraction, open-cut shows 30 inches quartz, assaying $30; Strong Arm claim, vein 114 feet wide,
striking N, 80° E. and vertical, some galena, assays $16.80; Ocheco group, 15-foot shaft and
open-cuts showing 10-inch guartz vein, assayed $182.80 across 10 inches of oxidized ore in shaft;
Montaens group, strong lead traced one mile from granite into quartzite belt, 214 feet of quartz,
assayed $14.80; Sunrise group, large boulders of float quartz assaying from $74 to $197 a ton.

In the making of this examination of the Nelsen Division the writer wishes to acknowledge
his indebtedness to those numerous people who assisted him in many ways.
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ARROW LAKE MINING DIVISION.
WALTER ScoTT, MINING RECORDER (OFFICE AT NAKUSP).

I bave the honour to submit the annual report of the Arrow Lake Mining Division for the
year ending December 3lst, 1015,

On the Millie Mack group of mineral claims, belonging to H. E. Forster, a force of men have
heen working all summer and have a good showing of ore. Ten tons of ore have been brought
down to the landing for shipment to the Trail smelter.

QFFICE STATISTICS—ARROW LAKE MINING DIVISION.

Yree miners’ certificates issued ....... ... .. i, e 40
Certifieates of work recorded ..........c.ciiiiirirnniivenn v e 13
Mineral claims recorded .......... ettt iaeiereaeate et aeann 13

Cash paid in Heu of WOTK . ... iiivrii i iiiiiiaceranniannn e $100
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ROSSLAND DISTRICT.

TRAIL CREEK MINING DIVISION,
RerorT oF H. R, TowNsSEND, GoLp CoMMISSIONER,

I have the honour to submit the report of mining operations in the Trail Creek Mining:
Divigion during the year 1915.

The only properties that were operated during the year were those of the Consolidated
Mining and Smelting Company of Canada and the Le Roi No. 2 Company, and the particulars:
of the work done and the ore mined are as follows:—

This group shipped 180,508 tons of ore of a gross value of $2,302,720.55.
Centre Star The development-work was 14,418 feet of driving and crosscutting, 853 feet
Group. of raising, 1825 feet of winges, and 11,722.8 feet of diamond-drilling. The-
average number of men employed was 500,
This group shipped 131,319 tons of ore of a gross value of $1,408,553.80..
Le Roi Group. The development-work was 2,864.5 feet of driving and crosscutting, 297 feet
of raising, 136.7 feet of winzes, and 10,870 feet of diamond-drilling, The-
average number of men employed was 270,
This group shipped 26,538 tons of ore of a gross value of $356,104.59.
Le Roi No. 2. The development-work was 3,471 feet of driving and crosscutting, 8 feet of’
raising, and 5,628 feet of diamond drilling. The average number of men:
employed was eighty-five.

OFFICE STATISTICS—TRAIL CREER MINING DIVISION.

Mineral claims recorded ...t i e i 43
Certificates of WOLK . ... ive ittt ittt e iisentiasarnstanasenenanann 42
Clertificates of IMPTovemMent . ...ovuv i ionin i reaeametseraannanienn 6
Bills OF BAlE ot it er ettt ieneee e taratiaasarstananstssonnarasnnn b
Free miners’ certificates (individunal) .. ... ittt iiiiinans 108
Free miners’ certificates (COmMPANT) . ..o iririei it ranneinracennns . 4
Free miners’ certificates (Speclal) ...t ierrrrie et raemneraenne 1

TRAIL CREEK MINING DIVISION,

Notes Y J. D, GALLOWAY, ABSISTANT MINERALOGIST.

The Trail Creek Mining Division has only one important proeductive camp, that of Rossland,.
but this one is so important as to be the greatest lode-gold preducing section of the Provinee.
The big smelting plant and reduction-works of the Consolidated Mining and Smelting Company-
of Canada, Limited, is also located in this Division, at Trail, B.C. This smelter draws custom:
ore from all over the southern interior of British Columbia, and the extensive changes, improve--
ments, and additions lately made to the plant are a sure sign of the healthy condition of the-
mining industry and the belief of greater production in the future held by the officers and
directors of this company.

The Rossland mines are confined to three main groups—namely, the Centre Star-War Eagle-
group and the Le Roi group, owned by the Consolidated Company, and the Josie group, owned
by the Le Roi No. 2 Company, There are other properties, of course, but as yet they are not
gerious producers. The three big mines at Rossland employ nearly 900 men, with a monthly-
pay-roll of over $100,000, which materially aesists in making Rossland a very prosperous towna
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of about 6,000 people. The progressive policy of development adopted by hoth the operating
companies in this eamp has placed their mines on a very solid basis, with large ore reserves and
a considerable future life ahead of them.

TFhe following information taken from the annual report of the Consolidated Mining and
Smelting Company for the fiscal year ended September 30th, 1915, in reference to the Rossland
mines, is of interest:—

“ Mine Production.
Year 1014-15. 1894 to Date.
Tons. Tons.
Centre Star, 0Te.... ..ot e e, 180,410 2,386,753
C’entre.Star, CONCENELALOS | . u i vt it it e it e aire et reeeaeanan e 9
F T T 134,758 1,816,995
Le Roi, concentrates . ........ ..o ciiiiiiieniiiii e e ceas 812

“The total amount of development in the Company’s mines is about as follows: Cenire
Star group, 198,378.5 feet, 837.57 miles; Le Roi group, 81,615.5 feet, 15.46 miles.
“ During the year the following narrow work and dlamond-drilling was done:—

(g-rol:;él:l%t::g Raising. Binking. Total. Ig&'ﬂ’g;‘l'

Feet. Feet. Feet Feet. Feet.
Centre Star. ... .....ooviiiiie vivenen, 11,619.5 1,015 309.5 12,944 .0 11,580.8
Lo Robe .o 2,269.0 246 90.5 2,604.5 10,996.7

“The company’s mines in Rossland are in about the same position as regards ore reserves
as at this time last year. The Le Koi mine has increased its reserves to some extent, while the
War Eagle and Centre Star mines show a slight decrease in ore reserves.-

“In the Wear Eegle the principal development has been the opening-up of a new level at a
depth of 2,400 feet from the surface by means of a crosscut from the sixteenth or lower level
of the Centre Star sbaft, this being connected to a winze from the lowest Wer Eagle. workings,
300 feet above. There have been some new bodies of ore developed in some of the upper lévels,

“In the Centre Star, on the sixth level, a crosscut has opened up some promising ore in new
country, but it has not yet been opened up to any extent. Ore has also been found on the
thirteenth level in ground which has hitherto been unproductive.

“In the Le Roi a drift has been run west from the Centre Star shaft and connected with a
winze from the lowest level of the Le Roi, and from thig drift it is intended to further prospeet
the ground below the lowest level of the Le Rei. Considerable productive ground has been
opened up in the west end of the mine from the 1,650-foot level npwards,”

Tn 1915 the ore shipments and approximate metal contents for the three maln properties in
the camp were as follows:— .

" Name. Tons. ) Gold. Rilver. re(égsgreél.

Oz Oz Lb,
Centre Star (Consolidated Co.) ......... ... cenvunns 180,508 04,936 63,652 985,626
Le Roi (Consolidaied To.) . ....uieiiriinnnnnnnas oens 131,319 38,587 706,584 2,735,512
Josie (Le Roi No. 2C0.)...... coiriivnnniiaaianinn, 26,538 9,000 24,686 827,616

It is of interest to note that in only one other year of the twenty-two years during which
Rossland mines have produced ore hag the 1915 output been exceeded; that was in the year 1903,
the officially recorded quantity for which was 360,786 tons. The gold recovered that year was
greater than that of 1915 by approximately 3,000 oz.

12
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The Le Roi No. 2 Company also had a successful year. 'The tonnage of

Le Roi No. 2, ore mined was 26,538 tons; of this, 16,568 tons was shipped to the smelter as

crude ore and the balance, or 9,972 tons, was milled. Development-work was

done on the Cglifornie and Giant, two claims which adjoin the Josie group on the west and

which are held under option of purchase. Sioping was commenced on the 1,600-foot level of the

Annie claim of the Josie group. In September work was resumed on the No. 1 claim of the
group.

TRAIL SMELTER,

The practical transformatlon that during recent years has been effected at the Consolidated
Mining and Smelting Company’s copper- and lead-smelting works and electrolytic lead-refinery
at Trail is strikingly evident to every one familiar with the important changes that have taken
Dlace. The greater part of the works has bheen rebuilt, enlarged, and modernized. The especial
advances made in 1916 were the greatly increased use of the Cottrell dust-colleeting system, the
installation of copper-converters, and the considerable progress made with tbe erection of build-
ings and ingtallation of machinery and plant in connection with the electrolytic zine-refinery now
being prepared for early operation,

Some time ago an announcement was made in the press in connection with a recently
issned circular to shareholders relative to the company’s operations during the fiscal year ended
September 30th, 1915, This circular indicated the remarkable expansion in the capacity for
production of the company’s mines and works. If stated that when plans then In process of
execntion shall have been carried cut, the lead-producing capacity of the plant at Trail will have
been increased 60 per cent., and that, too, on a more economical basis than in the past, 'This
further information was given: “Not only is the company in a position to produce zine com-
mercially, but at the request of the Shell Committee at Ottawa a zine-produetion plant is being
instalied at Trail, this to bave .a daily capacity of 35 tons of reflned zlne. The zine-output for
1916 has been ordered by the committee at profitable prices, The Shell Committee also requested
that the company should undertake the refining of copper—a new Canadian industry. While
this new departure will be carried forward on a limited soale at first, it 1s expected to develop
and involve the treatment of much of the matte and blister-copper taken from British Columbia
eopper-reduction works. The committee has ordered at fair prices the output of refined copper
for 1916.” '

The considerably increased provision made for the use at Trail of the Cotirell process for
the electrical precipitation of fume is a noteworthy advance, since the use of this process greatly
faellifates the separvation of valuable materials from waste gases and smoke from roasters,
furnaces, and converters; these materials are lead, zine, and a little silver, much of which
wight easily be lost if the fume and dost were not cheaply and effectively saved on Its passage
through flues and stacks to the open air. At Trail the Cottrell dust-collecting plant on the
lead-furnaces has been nearly doubled in size, and a new plant put in to treat fumes from the
roasting department. Another plant is being constructed for fumes from the copper-converters
and a part of the roaster gases, and still another for the zine-refinery plant. In this connection
the foilowing brlef excerpt from an address delivered recently in New York on the subject of
“ Recovery from Waste Gases” Is made: “The recovery of these matferials often would be
warranted for the additional revenue which they would produce even under present eircum-
gtances; in others it is desitable to develop processes for separating the constituents of the
collected fume and dust. Investigations at one smelter showed that metals having a gross value
of approximately $4,000 a day were being discharged into the atmosphere. The expense of
collecting, smelting, refining, and lilarketing the valuable ingredients hecomes an important item,
and thus it behoves metallurgists, chemists, and engineers to devise cheaper method