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PART A. 

THE MINING INDUSTRY. 

BY 

The value of mine production in 1936 was $54,0X1,961, an increase of $5,260,728 over 1935. 
This increase is particularly gratifying in yicw of the appreciably smaller tonnage of ore mined 
from base-metal properties, which means that a better price for base metals has been obtained 
throughout the year as compared with 1835. 

Lode-gold production, which in recent years has been establishing Leo& in both volume 
and value, showed a further increase of 10.7 per cent. in valume and 10.2 per cent. in value 
for 19’36 as compared with 1935. Placer cold, wi:h a value of Z&249,940, is the highest since 
1900. The increase over 1935 was 40.3 per cent. in volume and 39.6 per cent. in vnlue. The 
combined value for lode and placer gold of $15,418,594 is the greatest for any one metal or 
material for the year. 

Lead is a close second to wld, with a value of $14,790,029 and an all-time record volume 
production of $3ri7,971,618 lb. The volume increase was 9.8 per cent. and the value increase 
37.2 per cent. as compared with 193,5. 

Zinc production fell slightly short of the 1935 volume record with a loss of 0.7 per cent., 
hut the increase in value showed a gain of 6.1 per cent. 

Coal, valued at $5~,772,502, occupied fourth place with an increase in volume and value of 
13.3 per cent. 

Silver production increased in volume 2.9 per cent., with a value decline of 28.3 per cent., to 
$4,296,548. 

Copper decreased in volume by 4,6.4 per cent. and in value by 34.8 per cent. to $1,971,848, 
the lowest since 1900. The smaller decrease in value as compared to volume shows a better 
average price for the metal during the year. 

Non-metallic minerals and structural materials, with the exception of a few minor min- 
erals and materials, showed substantial gains, amounting in the aggregate to over 30 per cent. 
This is a healthy sizn, as it reflects activity in building and constnx:ion. 

The total number af shipping-mines decreased from 177 to X8; those shipping over 100 
tons decreased from 12 to 70. 

The number of men employed increased from 13,737 to 14,130 and wages and salaries 
increased from $16753,367 to $17,917,221. 

Dividends increased from $7,3RF,O70 in 193,5 to $10,5,13,705 in 1936. These figures do not 
include dividends paid by Howe Sound Mining and Smelting Company, parent company of the 
Britannia Mining and Smelting Company, or the capital disbursements by the Granby Consoli- 
dated Mining, Smelting, and Power Company. 

During the past three years new tables have been compiled, the first of which, Table No. I., 
appeared in the 1933 Annual Report. 

For the 1934 Annual Report, Table VI. (now Table VII.), which formerly tabulated the 
yield of placer gold only, was drawn up to show bath placer- and lode-gold values. This facili- 
tales a rapid view of the total g-old production of the Province. Another table introduced in 
1034, NO. XXII., includes “ Mining Companies cmployiw an Average of Ten 01 Mare Men.” 
Incorporated in this table, additional data are presented showing the number of operating days 
at mine and mill, and also tonnage mined and milled. A suhscetion of the table shows Operat- 
ing days and average men employed at non-shipping mines employing ten 0~’ mO*e men. 

For the Annual Report for 1936, a new table, No. II., rives average metal prices used in 
compiling Provincial Production, for the years 100~1-1936, inclusive, for gold, silver, copper, 

lead, and zinc. 
Table IX.*, is a reprint of a similar table printed in the 1933 Annual Report, but with 

the va,ucs of both placer- and lode-gold “unces valued at the average value of gold per fine 
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ouner, instead of the old standard price of $ZO.F71834. This table should be referred to when 
making comparisons with 1933 and 1932 raid production value. 

Table, NO. VIII. has been extended to cover a period of five years’ production by mining 
divisions and districts, in place of the three-year period formerly given. 

Table No. XVII. is a new table for 19% Annual Report, and covers dividends paid by 
mining companies in British Columbia. The information has been obtained from departmental 
files, operators, and trade journals, and while in general is accurate, there may be slight differ- 
ences in isolated instances. 

Table xo. XVIII. is also a new table for 190fi, and R&S forth capital employed, salaries and 
wages, amount expended on fuel and electricity, and process supplies for the year 1936, with 
comparative fijiures for 1935. The table shows details of such subjects by districts, under the 
various classes of mining. The totals are those obtained from a,, ret,urns made to ihe Depari- 
merit on the subject,, but there are some re~ums not received in time to be included in the totals, 
nor does it take into account the amounts expended in the large number of small operations 
conduced by one or two individuals or prospcetors. 

Table No. XIX. is a former table enlarged to show a period from 19081 to IWG, inclusive, 
covcriw tomaye, number of mines,, number of mines shipping over 10,O tons, and net value to 
shipper of lode-minerals. A new feature in the table also is the gross value of lode-minerals 
produced. It will be observed that the “ net value ” is not, given for the years previous to 1926; 
such was nol Riven on returns filed hy operators. 

Table No. XX. is a former table showinK number of men employed in the mining industry. 
Formerly the table gave the current, l-ear and one comparaiive ~-ear, but the present table 
covers the period 1901 to 1’93~G, inclusive. 

GENERAL SITUATION. 
It is even m”1-e diflicult to forecast Lhc value of the mining industry for 1937 than it was 

to forecast it for 1936. 
It. is anticipated that lode gold will again show an increase in volume, and it is believed 

that the average price will bs about the sane. Placer gold should show a further marked 
increase in volume and value production. 

Silver production and value are expected to be about the same as in 193G. 
Copper should chow an appreciable pain in volume, due to return to capacity production 

of Britannia and reopening of the Cojqwr ~lfmmtain property of Granby Consolidated Mining, 
,Smelting, and Power Company, ahout June 1st. It is impossible to forecast the average price 
for copper, which in the first four months of 1937 has increased from 11.8 to 17 cents per 
pound and has recently dropped to 14.9 cents per pound. However, if copper should average 
1x:,$ cents per pound, almost the low for the year to date, there should be, due to increased 
volume production, an increase in value of about $3,000,000 as compared to 1936. It is quite 
possible that this figure may be further increased by $150,009 to $l,OOO,OOO. 

The volume of lcad production may well show a slight increase, and with an almost assured 
increase in average price the value increase for the year map be anywhere from $3,750,,000 io 
$1,000,000. 

Zinc production is likely to be about the same in volume, but it is anticipated that the 
value will be considerably higher. Zinc, like copper and lead, has risen rapidly in price and 
then declined during the pasl four months, but a Iair avera.!q for the year suggests an increased 
value of elosc i” $5,000,000. 

Coal may be expected to show a further increase in rolume and value. 
Structural materials should show a further increase, but it is not anticipated that it will 

be as great as that of 193G compared with lW5. 
In preparing the foregoing estimate, it is assumed that no major disaster will affect the 

mining industry or any of the larger producers. If  the industry functions smoothly through- 
out the year, it is anticipated t,hat the value of mine products may establish an all-time high 
record. If  this is attained, it will be all the more gratifyin!& as it is not likely to be the result 
of a record tomaKe output, but due to appreciably better metal prices. 

Prospecting throu~hoot~ the Province, though active, is not being carried on to as great 
an extent as it should he to assure the discovery of new properties which will replace those 
now in production, and to which there must inevitably be an end. However, two properties 
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are being brought into production in the North-west Mineral Survey District, one, the &g 
Missouri, a fairly old discovery, but the other, the Whitewater property of Polaris Taku Mining 
Company, Limited, a discovery of more recent years. An interesting discovery was also made 
last year in the McDame Creek area which is under development this year by the Consolidated 
Mining and Smelting Company of Canada. 

The Manson section in North-eastern Mineral Survey District is now considered to have 
passed the prospect stage and production is expected on a profitable basis. 

In the Cariboo area the recent developments by Consolidated Gold AlluviaIs of British 
Columbia will be watched with great interest throughout the year, as this property has now 
reached a stage where the future of this type of mining will soon be known. 

In the Southern and Central Mineral Survey District the Hedley Camp will probably 
attract the greatest amount of attention during the coming season, and development is antici- 
pated at a number of prospects and small properties. The reopening of the Copper Mountuzn 
Property of Granby Consolidated Mining and Smelting Company is creating considerable 
employment in the Princeton area, and will no doubt again stimulate interest in that section. 

In the Eastern Mineral Survey District the Slocan, due to current lead and zinc prices, 1s 
awin attracting considera’ble attention, and a number of old properties are being reopened. 
It must be remembered, however, that the present price of zinc at a little over 5 cents per pound 
does not make the low-grade zinc properties attractive. The interest created in these prop- 
wties was largely due to the recent high price of over 7 cents a pound. 

In the Western Mineral Survey District the return of the Britannia Company to capacity 
production is perhaps the most, important fext,ure. The possibility of B.C. Nickel getting 
into production before the year is out is also of interest, as this is likely to be the first nickel- 
producer in Western Canada. Gold-mining is still active at various places, and interest is 
again being revived in base-metal properties. 

GOLD PUR’CHASIN’G. 

Late in 1935 the Department of Finance, co-operating with the Department of Mines, 
undertook to purchase small lots of placer gold under 2 oz. in weight from the individual placer- 
miner. The Gold Commissioners throughout the Province have paid a cash price of $28 per 
ounce for clean gold, and have purchased dirty gold and amalgam on a deferred-payment basis. 
During 1936, 1,470 lots of gold were received by the Department through the Gold Commis- 
sioners, of an aggregate value of some $50,000. The total price paid is almost exactly the same 
as that received from the Royal Canadian Mint, except for the Mint’s handling charges of 
1 per cent. The service far the year has cost the Government about $500, and considering that 
the individual miner has received about QO,,OOO to $12,900, more than had he sold through the 
ordinary channeli, this service is believed to be well justified. 

DEPARTMENT LABORATORIE,S. 

During 1936 the Assay Office has been equipped with a new electric furnace and drying- 
oven and other accessories to bring it thoroughly up to date. The laboratories of the Min- 
eralo&al Branch have been equipped for the first time in the history of the Department with 
the finest microscopic equipment available. The work of the technical staff, by reason of this 
new equipment, will not only be increased in value, but the Department is prepared to offer a 
greater service to the public in the examination of mill products, etc., than heretofore. The 
laboratory is at present being equipped for research-work in respect to non-metallic and strue- 
tural materials, where preliminary investigations may be made preparatory to more intensive 
work in the well-equipped laboratories of the Ikpartment of Mines in Ottawa. 

LECTURES TO PROSPECTORS. 

A series of fourteen lectures on geology and mining, prepared by the Provincial Mineralo- 
gist in 1934, was again presented during the winter of 19316-37 by the Resident Mining En& 
news and other instructors at the following centres throughout the Province:- 

Alice Arm, Bralorne, Burnaby (2). Creston, Fernie, Fort Steele, Wild Horse Creek, Gallo- 
way, Xelowna, Mayook, Nanaimo, Nelson, New Hazelton, North Vancouver, Pentietcn, Premier, 
Prince Rupert, Prince Gearre, Princeton, Revelstoke, Smithers, Usk, Vancouver (21, Victoria, 
Williams Lake, and Wynndel. 
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The estimated total average attendance at the lectures prior to the completion of the 
course was 800. This work was carried out in conjunction with the Department of Education, 
and it is expected that the lectures will be given during the winter of 19%~~38. 

The preparation of rock and mineral sets comprising about f i f ty minerals and rocks com- 
monly found in British Columbia has been going ahead for some time, and distribution started 
about the end of the year. A nominal charge of 508 cents a set is made, and it is expected that 
during 1937 about e. thousand S&S will he distributed throughout the Province. 

PLACER MINING CAMPS, 
The Provincial Government Department of Labour created in 1935 a plan whereby unmar- 

ried, physically fit unemployed men between the ages of 21 and 25 years were given an oppor- 
tunity to lcarn placer-mining. In 1936 the aye-limit was reduced, permitting younger men to 
enrol. Instruction was carried out under the direction of the Senior Engineer. The Nanaimo 
River and Emory Creek Camps only were used and enlarged to permit the training of larger 
groups than in 193’5. The staff of the Nanaimo Camp consisted of an instructor in placer- 
mining, a cook-instructor, and timekeeper; and at Emory Creek a chief instructor and assistant 
instructor, a chief cook-instructor and an assistant cook-instructor, and a timekeeper. In 
addition to the above, some of the trainees were given, when necessary, the position of overseer 
and took charge of groups of trainees. 

The trainees were instructed in simple methods of placer-mining, in the art of camp cook- 
iny, and how to look after themselves in the hills. This included first-aid instruction. Food 
and equipment supplied was similar to that used by prospectors. 

Instruction lasted from a month to six weeks, according to ability to, learn. Fifty men 
were trained in the Nanaimo Camp and 100 in the Emory Creek Camp at a time, and in all a 
total of about 300 men received training during the year. About 50 per cent. of the trainees 
availed themselves of the opportunity of a grub-stake equivalent to the relief allowance of 
$9.60 per man per month, and went to various parts of the Province. The Nanaimo Camp 
opened the latter part of June and both camps were closed about the end of September. 

GEOLOGICAL ,SURVEY O,F CANADA, 
By an arrangement made at the time the Province of British Columbia entered Confedera- 

tion, all geological investigations and mapping in the Province were to be carried on by the 
Geological Survey of Canada; this agreement has been fully adhered to by the Dominion 
Government and has proved of great benefit to the mining industry of the Province. Each 
year several geological parties are kept in the field and in the aggregate a vast amount of 
information is made available to lhe proSpector and the mining engineer in the many excellent 
reports and maps covering British Columbia which have been issued by the Geological Survey 
of Canada. 

For some years a branch ofice of the Geological Survey has been maintained in Vancouver, 
where copies of maps and reports on British Columbia can be obtained. The officer in charge 
of the British Columbia ofice is W. E. Cockfield and the address is 5’11 Winch Building, 
Vancouver, B.C. 

In 1936 a reorganization of several departments in the Federal Government was effected, 
and the Department of Mines and Resources created. One of the main branches of this 
Department is that of Mines and Geology, with sub-branches known as the Bureau of Geology 
and Topogral)hy and the Bureau of Mines. The Geological Survey of Canada is now a part 
of the Bureau of Geology and Topopraphy. 

During the season of 19836 the Geological Survey of Canada had the following officers 
emp!oyed on geological field-work in British Columbia:- 

GEOLOGICAL PARTIES. 

1. E. D. Kindle examined the mineral properies north and east of Usk, in an area tribu- 
tary to the Canadian National Railways. 

2. E. .I. Lees studied and mapped the geology of the west half of Slnithers map-area 
(kits. S-W”‘, longs. 157”-128”). 

3. M. F: Bancroft examined the mineral properties in the Smithers district. 
4. .I. E. Armstrong commenced the study and mapping of the geology of the west haif of 

Fort Fraser map-are” (lats. 54”-55”, longs. I,%-126”). 
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5. J. G. fray ~~mmeneed the study and mapping of the geology of the east half of Fort 
Fraser map-area (Iat% 54”-5’5”, longs. 124”-1%“). 

6. A. H. Lang completed the study and mapping of Keithley Creek map-area (lats. 52” 45’- 
53”, long 121”-121” 30’). 

7. N. F. G. Davis made a detailed study of the north-western part of the Barkerville Gold 
Belt in the vicinity of Island Mountain. 

8. D. A. McNaughton made a detailed study of the mineral properties in Greenwood area. 
9. C. E. Cairnes and C. Tolman studied and mapped the geology of the west half Of Kettle 

River map-area (lats. 461~50~“, longs. 119”-120”). 
IO. H. M. A. Rice studied and mapped the geology of the east half of N&o” map-area 

(lats. 49”-500, longs. llF”~117”). 

TOPOGRAPHICAL PARTIES. 

I. R. C. McDonald mapped, for publication, on 1 inch to 1 mile with 100-f”& contours, an 
area in the vicinity of Tyaughton Lake. 

2. A. C. Tuttle mapped the cast half of the Nelson sheet (lats. 4Vm50”, longs. 11~6-117”) 
for publication on B scale of 1 inch to 4 miles with 500.foot contours. 

3. R. J. Parlee and H. A. S. West mapped the Manson Creek sheet (lats. 55”-56”, longs. 
IX-126”) for publication on I inch to 4 miles with 500-foot contours. 

4. C. H. Smith and F. P. Duvernet mapped the Hazelton sheet (la&. 55”-56”, longs. 12fi”- 
128”) for publication on a scale of 1 inch to 4 miles with 500-foot contours. 

METHOD OF COMPUTING PRODUCTION. 

The total mine output of the Province consists of the outputs of metalliferaus minerals, 
coal, structural materials, and miscellaneous metals, minerals, and materials, valued at stand- 
ard recognized prices in Canadian funds. 

In the Annual Report for 1925 some changes were made in the methods used in previous 
years in computing and valuing the products of the industry, but in order to facilitate compari- 
sons with former years the same general style of tables was adhered to. The methods used in 
the 1925 Annual Report have been followed in subsequent Annual Reports, with the addition of 
new tables. 

The foliowing notes explain the methods used:- 
(I.) From the certified returns of lode mines of ore and concentrate shipments made dur- 

ing the full calendar year by the producers the net recovered metal contents have been deter- 
mined by deducting from the “assay value content” necessary corrections for smelting and 
relining losses. 

In making comparisons of production figures with previous years, it should be remembered 
that prior to 1,925 in the Annual Reports the t~otal metal production, with the exception of 
copper, was determined by taking the assay value content of all ores shipped: deductions for 
slag losses were made by taking varying percentages off the metal prices. 

(2.) Gold-placer returns are received from operators giving production in crude ounces 
recovered; these are converted to fine-gold ounces by dividing the crude-ounce value by the old 
standard price of gold. The fine-gold content is then valued at the yearly average price of gold, 
which in 1936 was $35.03, per ounce. On this basis ihe average crude-gold value per “unee was 
$28.80 on Provincial placer-gold production. 

(3.) The prices used in valuing the different metals are: For gold, the average price for 
the year; for silver, the average New York metal-market price for the year; for lead, the 
average London metal-market price for the year: and for zinc, the average London metal- 
market price for the year. As in 1934, copper in 19315 is valued at the average London metal- 
market price. Prior to 1932 copper was valued at the average New York price. The change 
was made because very little copper was being marketed in the United States on account of 
high tariff charges against importations from foreign countries. The bulk of the lead and 
zinc production of the Province is sold an the basis of the London prices of these metals and 
they are therefore used. The New York, St. Louis, and Montreal lead- and zinc-market prices 
differ matcriaily from the London prices of these metals and are not properly applicable to 
the valuing of the British Columbia production. 
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By agreement with the Dominion Bureau of Statistics and Lho Provincial Statistical 
Bureaus, the following procedure of taking care of the exchange fluctuations has been agreed 
upon :- 

(a.1 Silver to be valued at the average ,New York price, adjusted to Canadian funds 
at the average exchange rate. 

(il.) Lead, zinc, and copper to be valued at London prices, adjusted to Canadian funds 
at the average exchange rate. 

(4.) In 1926 a change was made in romputin: coal and coke statistics. The practice in 
former years had been to list coal and coke production (in part) as primary mineral produe- 
tion. Only the coke made in bee-hive ovens was so credited; that made in by-product ovens 
was not listed as coke, but the coal used in making this coke was credited as, coal production. 
The result was that the coke-production figures were incomplete. Starting with the 19% 
Annual Report, the standard practice of the Bureau of Statistics, Ottawa, has been adopted. 
This consists of crediting all coal produced, including that used in making coke, as primary 
mine production. Coke-making is considered a manufacturing industry. As it is, however, 
of interest to the mining industry, a table included in the Report shows the total coke produced 
in the Province, together with by-products, and the values given by the producers. This 
valuation of coke is not, of course, included in the total groes mine production of the Province. 

From 1018 to 1930 coal production ,vas valued at $5 per long ton. In 1931 the price used 
was $4.50, and in 1932, 193,3, 1934, and 1X35 the price used has been $4.25 per long ton. In 
making comparisons with former years rhr decline in dollar value is accentuated by this 
lowered price. 

Robert Dunn, Deputy Minister of Mines for British Columbia for eleven years, 

died on November %Gth, 1936, and with his passing the mining industry lost a true 
friend and able administrator. 

Robert Dunn was born in Toronto, Ontario, in 1884, and came to British 
Columbia in 1891, receiving his education at tho Victoria Public and High Schools. 
He bad a wide experience in journalistic work on the editorial staffs of the Victoria 

Colonist and Timrg. and left the News Editor’s chair of the latter paper in 1917, 

to become Secretary to the late William Sloan, at that time Minister of Mines. 
After eight years’ service in that capacity he was appointed Deputy Minister. 

He u-as greatly interested in the youth of the city and took an active part in 

Boy Scout affairs. He was a member of the IJnion Club and the Uplands Golf 
Club. 

All those who had ,anything to do with the mining industry and the Department 

of Mines will long remember his coui’tesy and kindly consideration in their dealings 
with him. 
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TABLE I.-BRITISH COLUMBIA MINE PRODUCTION. 1935 AND 1936. 

fen CENT. 
INCREASE (C, OR 
DECREISE (-,. 
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~..,~~_~~~~ ~- 

TABLE II.-AVERAGE METAL PRICES USED IN COMPIL,NG VALUE OF PROVINCIAL 

PRODUCTION OF GOLD, SILVER, COPPER, LEAD, AND ZINC. 

31.16 

- 

Silver, 
Fine Ounce. 

46.516 ,, 7.706 

i 

cents. 
8.897 N.Y. 
3.66 

L 

2.197 ,, 

zinc. 
Lb. 

cents. 

8.014 ,, 
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TABLE IV.-PRODUCT~~. FOR E\CH YEAR FROM 1852 TO 1936 (INCLUSIVE). 

1a,393,13:1 
18.344,75,1 
20,08G,780 
17,486,550 
17,495,954 
1X.977.350 
?2,4GL,Z25 
P4,980,54G 
25,88~2,5GO 
28,851,277 
24,443,025 
2iW7,OGG 
2:3,499,07a 
32,440,800 
30,29G,39R 
!?G,388,825 
29,447,50X 
4".290,4G? 



COPPEII. 

Pounds. / Value. 

8 

I 
i- 

* Canadis” funda. 
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TABLE VII.-VATS OF Gem PRODUCTION TO DATE. 

Placer, Lade 
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TABLE VIII.-OUTPUT OF MINE PRODUCTS BY DISTRICTS AND DIVISIONS, 1932, 1933, 1934, 1935, AND 1936 
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TABLE IX.-PRODUCTION IN DETAIL OF PLACER GOLD, LODE 

,,,i AND .L",sL:is. ~Tii. 1 ~~ssI 



A 19 THE alINING INDUSTRY. 

GOLD, SILVER, COPPER, LEAD, AND ZINC IN 1935 AND 19,36. 
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TABLE IX.A.-PRODUCTION IN DETAIL OF PLACER GOLD, LODE 
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GOLD, SILVER, COPPER, LEAD, AND ZINC IN 1982 AND 1933. 

ZINC. 

mu”& I r&he. 

* i $ 
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38 
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488 24,713 
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TABLE XII,BRITISH Cowhra~a MINE PRODUCTION, 1895-1936. 
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TABLE XIV.-COAL PRODUCTION PER YEAR TO DATE.’ 
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TABLE XVII.-DIVIDENDS PAID BY MINING COMPANIES, 1897-193~Continued. 
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1936. 

$18,QQO 
25,403 

561,>50 
133,381 

6’,515,943’ 
434,826, 

14,803 

105,072 
1,40’1,400 

304,OOQ 
219,157 
112,500’ 
111,250 

60,870 

$10,513,705 
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TABLE XVIII.-CAPIT& EMPLOYED, SALARIES AND WAGES, FUEL AND E~TRICITY, AND 
PROCESS S~UPPLIES, 193%. 
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TABLE XIX.-TONNACE. NUMBER OF MINES, Nm AND GROSS VALUE OF LODE MINERALS. 

mstriet. Tamlaze. b. Of Ship- 
ing.mines. 
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TABLE XX.-MEN EMPLOYED IN TEE MINING INDUSTRY of BRITISH COLUMBIA, 1901-1’936. 
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TABLE XXII.-MINING COMPANIES EMPLOYING AN AVERAGE OF TEN 
OR MORE MEN DURING 1936. 

Mine. i 

280 

366 
866 

308 

538 
117 I - 
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TABLE XXII.-MINING COMPANIES EMPI.+%% AN AVERAGE OP TEN 
OR MORE MEN DURING 193&-Continued. 

Non-shipping Mines. 

Mine. 1 Mi”. 
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SYNOPSIS OF MINING LAWS OF B.C. 

Mineral Act and Placer-mining Aot. 

The mining laws of British Columbia are very liberal in their nature and compare favour- 
ably with those of any other part of the world. The terms under which both lode and Placer 
claims and placer leaseholds are held are such that a prospector is greatly encouraged in his 
work, and the titles, especially for mineral claims and placer-mining leaseholds, 8~ Perfect. 
The fees required to be paid are 8s small 8s possible, consistent with B proper administration of 
the mining industry, and are generally lower than those commonly imposed elsewhere. Pro- 
vision is also made for the formation of mining partnerships practically without expense, and 
a party of miners is enabled to take advantage of these sections of the Acts so that such 
miners may work their claims jointly. 

Placer-mining leases are granted for a period of twenty years and are approximately 80 
acres in size. On a lode claim of 51 acres the expenditure of $500 in work, which may be spread 
over five years, is required to obtain a Crown grant, and surface rights are obtainable at a 
small figure, in no case exceeding $5 per awe. 

The following synopsis of the mining laws will be found sufficient to enable the miner 
or intending investor to obtain a general knowledge of their scope and requirements; for 
particulars, however, the reader is referred to the Acts relating to mining, which may be 
obtained from any Mining Recorder, or from the Department of Mines or the King’s Printer, 
Victoria, B.C. 

Free Miners’ Certificates. 
Any person over the age of 18, and any joint-stock company, may obtain a free miner’s 

certificate on payment of the required fee. 
The fee to an individual for B free miner’s certificate is $5 for one year. To a joint-stock 

company having a capital of $100,000, or less, the fee for a year is $50; if capitalized beyond 
this, the fee is $100. 

The free miners’ certificates run from date of issue and expire on the 31st day of May next 
after its date, or some subsequent 31st day of May (that is to say, a certificate may be taken 
out a year or more in advance if desired). Certificates may he obtained for any part of a year, 
terminating on May 3,lst, for a proportionately less fee. 

The possession of this centificate entitles the holder to enter upon all lands of the Crown, 
and upon any other lands on which the right to so enter is not specially reserved, for the 
purpose of prospecting for minerals, locating claims, and mining. 

A free miner can only hold, hy location, one mineral claim on the same vein or lode, but 
may acquire others by purchase. Under the “ Placer-mining Act,” a free miner may locate 
one placer claim or leasehold in his own name and one placer claim or leasehold for each of 
two free miners for whom he acts as agent, on any separate creek, river-bed, bar or dry 
diggings. Other placer claims or leaseholds may be acquired by purchase. 

In the event of a free miner allowing his certificate to lapse, his mining property (if not 
Crown-granted) reverts to the Crown (subject to the conditions set out in the next succeeding 
paragraph), but where other free miners are interested as partners or co-owners the in,terest 
of the defaulter becomes vested in the continuing co-owners or partners pro rata, according to 
their interests. 

Six mouths’ extension of time within which to revive title in mining property which has 
been forfeited through the lapse of a free miner’s certificate is allowed. This privilege is 
given only if the holder of the property obtains a special free miner’s certificate within six 
months after the 31st of May on which his ordinary certificate lapsed. The fee for this special 
certificate in the case of a person is $15 and in that of a company $300. 

It is not necessary for a shareholder, as such, in an incorporated mining company to be 
the holder of a free miner’s certificate. 
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Mineral Claims. 

Mineral claims are located and held under the provisions of the “ Mineral Act.” 
A mineral claim is a piece of land not exceeding in area fifty-one and s&-five one- 

hundredths acres. The angles must be right angles unless the boundaries, or one of them, are 
the same as those of a previously recorded claim. 

No special privileges are allowed for the discovery of new mineral claims or districts. 
A mineral claim is located by erecting three “legal posts,” which are stakes having B 

height of not less than 4 feet above ground and squared 4 inches at least on each face for not 
less than a foot from the top. A tree-stump so cut and squared also constitutes a legal post. 
A cairn of stones not less than 4 feet in height and not less than 1 foot in diameter 4 feet above 
the ground may also be used as a. legal post. 

The “ discovery post ‘I is placed at the point where the mineral in place is discovered. 
Nos. 1 and 2 posts are placed as near as possible on the line of the ledge or vein, shown by 

the discovery post, and mark the boundaries of the claim. Upon each of these three posts 
must be written the name of the claim, the name of the locator, and the date of location. On 
No. 1 post, in addition, the following must be written: “ Initial post. Direction of Post No. 
2 [giving approsimate eom~poss bewiny] __ feet of this claim lie on the right and --- 
feet on the left of the line from No. 1 to No. 2 posts.” 

The location-line between Nos. 1 and 2 posts must be distinctly marked-in a timbered’ 
locality by blazing trees and cutting underbrush, and in bare country by monuments of earth 
or rock not less than 2 feet in diameter at the base, and at least 2 feet high-so that the line 
can be distinctly seen. 

Mineral claims must be recorded in the Mining Recorder’s office for the mining division 
in which they are situate within fifteen days from the date of location, one day extra being 
allowed for each IO miles of distance from the recording office after the first 10 miles. If  a 
claim is not recorded in time it is deemed abandoned and open for relocation, but if the original 
locator wishes to relocate he can only do so by permission of the Gold Commissioner of the 
district and upon the payment of a fee of $10. This applies also to a claim abandoned for 
any reason whatever. 

Mineral claims are, until the Crown grant is issued, held practically on a yearly lease, 
a condition of which is that during such year assessment-work be performed on the same to the 
value of at least $100, or a payment of such sum be made to the Mining Recorder. Such assess- 
ments must be recorded before the expiration of the year, or the claim is deemed abandoned. 
If, however, the required assessment-work has been performed within the year, hut not 
recorded within that time, a free miner may, within thirty days thereafter, record such 
assessment-work upon payment of an additional fee of $10. The actual cost of the survey of a 
mineral claim, to an amount not exceeding $100, may also be recorded as assessment-work. 
If, during any year, work is done to a greater extent than the required $100, any further sum 
of $100~but not lessmay be recorded and counted as further assessments; such excess 
work must be recorded during the year in which it is performed. All wprk done on a mineral 
claim between the time of its location and recording may he ,counted as work done during the 
first period of one year from the recording. As soon a.8 assessment-work to the extent of $500 
is recorded and a survey made of the claim, the owner of a mineral claim is entitled to a 
Crown grant on payment of a fee of $25, and giving the necessary notices required by the Act, 
Liberal provisions are also made in the Act for obtaining mill-sites and other facilities in the 
way of workings and drains for the better working of claims. 

Placer Claims. 

Placer-mining is governed by the “ Placer-mining Act,” and by the interpretation clause 
its scope is defined as “the mining of any natural stratum or bed of eanth, gravel, or cement 
mined for gold or other precious minerals or stones.” Placer claims 8x7 of four classes, as 
follows:- 

“ ‘ Creek diggings ‘: any mine in the bed of any stream or ravine: 
“ ‘ Bar diggings ‘: any mine between high- and low-water marks on a river, lake, or other 

large body of water: 
“ ‘ Dry diggings ‘: any mine over which water never extends: 
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“ ‘ Precious-stone diggings ‘: any deposit of precious stones, whether in veins, beds, or 
gravel deposits.” 

The following provisions as to extent of the various classes of claims are made by the 
Act:- 

“ In ‘ creek diggings ’ B claim shall be two hundred and fi f ty feet long, measured in the 
direction of the general course of the stream, and shall extend in width one thousand 
feet, measured from the general course of the stream five hundred feet on either side 
of the eentre thereof: 

“ In ‘ bar diggings ’ a claim shall be:- 
“(a.) A piece of land not exceeding two hundred and fi f ty feet square on any bar 

which is covered at high w&w; or 
“(b.) A strip of land two hundred and fi f ty feet long at high-water mark, and in 

width extending from high-water mark to extreme low-water mark: 
“ In ‘ dry diggings ’ a claim shall be two hundred and fi f ty feet square.” 

The following provision is made for new discoveries of placer-mining ground:- 
“ I f  any free miner, ‘or party of free miners, discovers a new locality for the prosecution of 

placer-mining and such discovery be established to the satisfaction of the Gold Commissioner, 
placer claims of the following sizes shall be allowed to such discoverers, namely:- 

“ To one discoverer, one clairn~~~~-~~~~~~~..~ ~~~~~~~~~~~~.....~~~~~~~~~....~~~~~~~~~~~~.~.~~~~~~~~~~~ 600 feet in length: 
“ To a party of two discoverers, two claims amounting together ,to ~~~~~~~~1,000 feet in length: 
“ And to each member of a party beyond two in number, a claim of the ordinary size only. 
“ The width of such claims shall be the same as ordinary placer claims of the same class: 

Provided that where a discovery claim has been established in any locality no further discovery 
shall be allowed within five miles therefrom, measured along the watercourses.” 

Every placer claim shall be as nearly as possible rectangular in form, and marked by four 
legal posts at the corners thereof, firmly fixed in the ground. On each of such post8 shall be 
written the name of ,the locator, the number and date of issue ,of his free miner’s certificate, the 
date of ‘the location, and the name given to the claim. In timbered localities boundary-lines of 
a placer claim shall be blazed so that the posts can be distinctly seen, underbrush cut, and 
the locator shall also erect legal posts not more than 125 feet apart on all boundary-lines. In 
localities where there is no timber or underbrush, monuments of earth and rock, not less than 
2 feet high and 2 feet in diameter at base, may be erected in lieu of the la&mentioned legal 
posts, but not in the case of t,he four legal posts marking the corners of the claim. 

A placer claim must be recorded in the office of #the Mining Recorder for the mining division 
within which the same is situate, within fifteen days after the location thereof, if located within 
10 miles of the office of the Mining Recorder by the most direct means of travel. One additional 
day shall be allowed for every 1’0 miles additional or fraction thereof. The number of days 
shall be counted inclusive of the days upon which such location was made, but exclusive of the 
day of application for record. The application for such record shall be under oath and in the 
form set out in the Schedule to the Act. A claim which shall not have been recorded within 
the prescribed period shall be deemed to have been abandoned. 

To hold a placer claim for more than one year it must be rerecorded before the expiration 
of the record or rerecord. 

A placer claim must be worked by the owner, or some one on his behalf, continuously, as 
far as practicable, during working-hours. If  work is discontinued for a period of seventy-two 
hours, except during the close season, lay-over, leave of absence, sickness, or for some other 
reason to the satisfaction of the Gold Commissioner, the claim is deemed abandoned. 

Lay-avers are declared by the Gold Commissioner upon proof being given to him that the 
supply of water is insufficient to work the claim. Under similar circumstances he has also the 
power ‘to, declare a close season, by notice in writing and published in the Gazette, for all or 
any claims in his district. Tunnel and drain licence,s are also granted by him on the person 
applying giving security for any damage that may arise. Grants of right-of-way for the con- 
struction of tunnels or drains across other claims are also granted on payment of a fee of $25, 
the owner of the claims crossed having the right for tolls, etc., on the tunnel or drain which may 
be construeted. These toll,s, however, are, SO far as the amount goes, under the discretion of 
the Gold Commissioner. 
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Co-owners and Partnerships. 

In both the ‘( Mineral ” and ‘( Placer-mining ” Acts provision is made for the formation of 
mining partnerships, both of a general and limited liability character. These are extensively 
taken advantage of and have proved very satisfactory in their working. Should a co-owner 
fail or refuse to contribute his proportion of the expenditure required as assessment-work on 
a claim he may be “advertised out,” and his interest in the claim shall become vested in his 
co-owners who have made the required expenditure, pvo rata according to their former 
interests. 

It should not be forgotten tlmt if any co-owner permits his free miner’s certificate to lapse, 
the title of his associates is not prejudiced, but his interest reverts to the remaining co-owners:; 
provided that said co-owner has not taken advantage of the six months’ period of grace allowed 
for the taking-out of a special free miner’s eentificate, thus reviving the title to his interest. 

Placer-mining Leases. 

Leases of unoccupied Crown lands approximately 80 acres in extent may be granted 
by the Gold Commissioner of the district after location has been made by staking along a 
“location-line” not more than one-half a mile (2,640 feet) in length. In this line one bend, 
or change of direction, is permitted. Where a straight line is followed two posts only are 
necessary-namely, an “ initial pat” and a “final post.” Where there is a change of direction 
a legal post must be placed ,ti mark the point of the said change. The leasehold is allowed 
a width not in excess of one-quarter mile (1,320 feet), and the locator, both cm his “ initial 
post” and in his notice of intention to apply, which is posted at the office of the Mining 
Recorder, is required to state how many feet are included in the location to the right and 
how many feet to the left of the location-line. 

That section of the Act dealing with the staking of placer-mining leases follows:- 
“ 105~. (1.) For the purpose of locating a placer leasehold, a line to be known as the 

‘ location-line ’ shall be marked an the ground by placing a legal post at each end, one post 
to be known as the ‘Initial post’ and the other a.8 the ‘Final post.’ The direction of the 
location-line may change at not more than one point throughout its length, and an intermediate 
legal post shall be placed at the point at which the direction changes. The total length of the 
location-line, following i,ts change of direction (if any), shall not exceed two thousand six 
hundred and forty feet. 

“(2.) Upon the initial post and the final post shall be written the words ‘ Initial Post ’ 
and ‘Final Post’ respectively, #together with the name of the locator and the date of the 
location. On the initial post shall also he written the approximate compass-bearing of the 
final post, and a statement of the number of feet of the leasehold lying on #the right and on the 
left of the location-line, as viewed from the initial post, not exceeding in the aggregate a width 
of thirmteen hundred and twenty feet, thus: ‘ Direction of Final Post, feet of 
this claim lie on the right and feet on the left of the location-line.’ In addition to the 
foregoing, where there is a change of direction in the location-line as marked on the ground, 
the number ‘ 1 ’ shall be written on the initial post; the number ‘ 2 ’ shall be written on the 
intermediate post; and the number ‘ 3 ’ shall be written on the final post There also shall be 
affixed to the initial po,st a notice to the following effect, namely: ‘ Application will be made 
under the “ Placer Mining Act” for a lease of the ground within this location.’ 

“(3.) The location-line shall at the time of location be marked between the legal posts 
throughout its length so that it can be distinctly seen; in a timbered locality, by blazing trees 
and cutting underbrush, and in a locality where there is neither timber nor underbrush, by 
placing legal posts or monuments of earth or stones not le,ss than two feet high and not less 
than two feet in diameter at the base, so that the location-line can be distinctly seen. 

“(4.) Where, from the nature or shape of the surface of the ground, it is impracticable 
to mark the location-line of a leasehold as provided by this section,, the leasehold may be located 
by placing legal posts as witness-posts, as near as possible to the location-line, and writing on 
each witness-post the distance and compass-bearing of some designated point on the loeation- 
line from the witness-post; and the distances and compass-bearing so written on the witnes,s- 
posts shall be set out in the application for the lease and in any lease granted thereon. 
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“(5.) The locator shall, Cthin thirty days after the date of the location, post a notice in 
Form 1 in the office of the Mining Recorder, which notice shall set out:- 

“ (a.) The name of the intending applicant or each applicant if more than one, and the 
numbers of their free miners’ cer,tificates: 

“(b.) The date of the location: 
“(c.) The number of feet lying #to the right and left of the location-line, and the 

approximate area or size of the ground. 
The words written on the initial post and final post shall be set out in full in the notice; and 
as accurate a description as possible of the ground to be acquired shall be given, having special 
referenee to any prior locations it may join, and the general locality of the ground to be 
acquired. 

EXAMPLES OF VARIOUS METHODS OF I.AY,NG OUT PLACER LEASEHOLDS. 

Showing Areas secured with Location-lines of Varims Lmgths. 

Initial Post’ 

,Final Post 

“(6.) The location and area of the placer leasehold ,shall be determined by establishing its 
end lines running from or through the initial post and from or through the final post, at right 
angles to the eour~e of the location-line at these posts, respectively; and by establishing its 
side-line parallel to the course or courses of the location-line, and distant one thousand three 
hundred and twenty feet from each other.” 

Another provision is that there must be affixed to the “ initial post” and to the “ final post ” 
a numbered metal identification tag furnished by the Mining Recorder with each free miner’s 
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Mines Development Act. 

When it is shown to the satisfaction of the Minister of Mines that ore-bodies exist in 
quantity and of commercial value sufficient to warrant the expenditure of public moneys, the 
Minister of Mines may authorize the expenditure of so much of the public money BS may be 
required for the construction, reconstruction, or repair of trails, roads, and bridges to facilitate 
the operation and development of such mineral or placer claims. 

Furthermore, the Minister of Mines may authorize the expenditure of public mon2y 
towards the building or repairing of trails and bridges in or to any mineral district for the 
purpose of facilitating the exploration of the mineral resources of the district, such enpendi- 
ture not to exceed 50 per cent. of the cost of the work. If  such roads. trails, or bridges have 
been built by any person or company having mining interests in the district, the Minister of 
Mines may refund to such person a portion, not exceeding 50 pet cent. of the cost of such 
construction. 

Mineral Survey and Development Act. 

PART I.-MINERAL SURVEY. 

A mineral survey of the Province has been established, to he carried on continuously and 
records thereof kept. 

For this purpose the Province has been divided into Mineral Survey Districts, and there 
are five Resident Engineers who, with such assistance as is necessary, devote their whole time 
to carrying out the provisions of this Act, reporting direct to the Minister. 

PART H-AID TO PROSPECTORS. 

The Resident Engineer in each district shall aid prospectors, as far as practieable:- 
(a.) By giving information as to mineral indications and as to ground open for 

location as mineral claims or placer claims as a result of knowledge gained 
during the carrying-out of the mineral survey of his district: 

(b.) By examining samples and applying such tests as may he possible on the ground 
or in his office and advising as to the nature of any mineral and as to the best 
available methods of analysis, sampling, assay, and test: 

(c.) By forwarding samples to the Minister of Mines for further examination and 
tests whenever in his opinion such course is necessary or expedient: 

(d.) By reporting to the Minister of Mines the location and approximate cost of 
such roads, trails, and bridges as in his opinion are reasonably necessapy in 
order to render possible the development of any mineral resoures; and 

(e.) Generally, by giving such advice, information, and directions as may be of 
assistance to miners and prospectors within his district. 

PART III.-PROTECTION OF WAGE-EARNERS. 

1. Every person giving or making a working bond or a lease, with or without any option 
for sale, of any mining property shall insert therein a provision that during the currency of 
the bond or lease all free miners and wage-earners employed on or about the mining property 
shall be paid their wages semi-monthly, and shall demand and receive a letter, to be procured 
by the holder of the bond or lease from a Gold Commissioner or Government Agent or Mining 
Recorder, stating that security for such wages has been given pursuant to this section, other. 
wise the person giving or making the bond or lease shall he under personal liability to pay all 
such wages. 

2. Every person taking a right or option to work or purchase any mining property shaIl 
furnish to the nearest Gold Commissioner, or Government Agent, or Mining Recorder adequnte 
security from time to time for the payment semi-monthly of the wages of alI free miners and 
Wage-earners employed on or about the mining property, on the terms that every such security 
shall be forthwith realized and payment of wages made upon any default; and every Gold 
Commissioner, Government Agent, and Mining Recorder shall have full power and autbority 
to realize upon the security lodged with him so as to make payment of any wages in default, 
and shall make payment thereof up to the amount realized. 
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PART IV.-PROTECTION OF INVESTORS. 

Each Resident Engineer shall, upon receiving notice of any advertised or solicited sale of 
shares in any company or in any claim or mine or mineral property whatsoever, upon state- 
ments or terms not in accordance with actual facts and conditions, notify the Minister of Mines, 
who, upon investigation, may, if found necessary, give such notice, either personal or public, 
as may be necessary to prevent any injury to investors; and every notice given under this 
section by the Minister of Mines shall be absolutely privileged. 

Iron and Steel Bounties Act, 1929. 

The Lieutenant-Governor in Council may enter into an agreement with any person whereby 
the Crown will pay to that person, out of the Consolidated Revenue Fund, bounties on pig-iron 
and steel shapes when manufactured within the Province, as follows:- 

(a.) In respect of pig-iron manufactured from ore, on the proportion produced from 
ore mined in the Province, a bounty not to exceed three dollars per ton of two 
thousand pounds: 

(b.) In respect of pig-iron manufactured from ore, on the proportion produced from 
ore mined outside the Province, a bounty not to exceed one dollar and f i f ty 
cents per ton of two thousand pounds: 

(c.) In respect of steel shapes of commercial utility manufactured in the Province, 
a bounty not to exceed one dollar per ton of two thousand pounds. 

Bounty, as on pig-iron under this Act, may be paid upon the molten iron from ore which in 
the electric furnace, Bessemer or other furnace, enters into the manufacture of steel by the 
process employed in such furnace; the weight of such iron to be asr&ained from the weight, 
of the steel so manufactured. 

Bounty on steel shapes under this Act shall be paid only upon such steel shapes as are 
manufactured in a rolling-mill having a rated productive capacity per ~nnum of at least 
twenty thousand tons of tmo thousand ponnds per ton. 

Phosphate-mining Act, 1925. 

This Act takes the mineral tricalcium phosphate out of the ‘( Mineral Act ” for the dispose 
of administration. This is done to make possible the staking of phosphate claims one mile 
square in area. 

Any person desirous of securing a licence to,prospeet for phosphate is required to stake 
the land he may wish to acquire and work: and after such staking shall post in the office of the 
Gold Commissioner for the mining division in which the land is situated a notice of his inten- 
tion to apply for a licenee. Then the applicant is required to make application in writing to 
such Gold Commissioner for a prospecting licenee over the land for any term not exceeding 
one year. The Gold Commissioner shall forward this application to the Hon. the Minister of 
Mines, who may grant to the applicant a prospecting licence. Application shall be accom- 
panied by a licence fee of $100. The land to be acquired shall be of a rectangular shape and 
shall not exceed 640 acres for each licence, measuring 80 chains by 80 chains, and boundary- 
lines shall be run true north and south and true east and west. A renewal of the lieence may 
be obtained for B second period of one year upon payment of further licence fee of $100, and 
furnishing proof that he has explored for phosphate and has expended not less than $50 in 
such exploration-work. An extension of.the term for a third period of on2 year may be 
granted upon like conditions and terms. Provision is made for the payment of $160 in cash 
in lieu of exploration-work. The cost of the survey of the land, not being less than $150, can 
be counted as exploration-work. If  during any one year work is done to a greater extent t,han 
the required $50-but not less-same may be applied as work for any subsequent year that 
the licence remains in force. 

The Lieutenant-Governor in Council may grant a lease of the land covered by a pros- 
pecting licence to any licensee who during the existence of his lieence, or within thirty days 
following the expiry of same, gives satisfactory evidence that he has discovered phosphate on 
such lands. He shall at, the same time pay a sum sufficient to cover the first annual rental 
and also shall have expended not less than $50 per licence in exploration-work during the 
term of the last renewal licence or tender in lieu thereof the sum of $50 per licence. Such 
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lease shall be granted for a term of five years, renewable for three years, and for a further 
three years after the expiry of the first renewal. A lease shall not be issued until the land 
has been surveyed by an authorized land surveyor. An annual rental rate of 15 cents per 
acre shall be payable under said lease. 

The lease provides for the expenditure of not less than $100 per annum in the development 
of a mine, or the payment of $100 in lieu of such development-work. Excess work done in any 
one year may be applied as work to subsequent years. Provision is also made for the purchase 
of phosphate-mining rights. 

Metalliferous Mines Regulation Act. 

At the 1935 session of the Provincial Legislature “ An Aet to amend and consolidate the 
Enactments regulating the Working of Metnlliferous Mines, Quarries, and Metallurgical 
Works ” was passed. This Act is known as the “ Metalliferous Mines Regulation Act,” and, in 
its general tone, its clear purpose is to maintain the highest standard in respect of safety and 
of healthy conditions, both on the surface and underground in mining operations. The idea 
is to not only assure, as far as practicable, the protection of workmen against injury, but to 
estahlisb those conditions best calculated to safeguard the health of the men employed. The 
Act also provides for the drafting of regulations, if such are found necessary, for the protee- 
tion of men who are working under conditions which may lead to pulmonary disability, 

This Act may be divided into six parts, as follovn:- 
(1.) Administration: 
(2.) Duties of owners, managers, and others: 
(3.) Special Rules for protection of miners: 
(4.) General Rules, having reference to: (a) Employees; (b) Ventilation; (c) 

Explosives and blasting; (d) Fire-protection; (e) Connection between mines; 
(f) Mine signals; (g) Aid to injured; (h) Prevention of dust; (i) Handling 
of water; (j) Sanitation; (k) Protection of working-places, shafts, winzes, 
raises, etc.; (1) Ladder-ways; (m) Shaft equipment and operation; (x) 
Testing of brakes; (0) Haulage; (p) Protection from machinery; (ql 
Electrical installations: 

(5.) General Rules for quarries: 
(6.) Supplemental. 
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SUMMARY OF ACTS SPECIALLY RELATING TO MINING. 
(The complete Acts may be obt,ained from the King’s Printer, Victoria, B.C.) 

Mining Licences under the Coal and Petroleum Act., 

Any person desiring to prospect for coal, petroleum, or natural gas upon any unsurveyed 
unreserved lands in which these resources are held by the Crown may acquire a licence to do so 
over a rectangular block of land not exceeding 640 acres, of which the boundaries shall run 
due north and south and east and west, and no side shall exceed 80 chains (1 mile) in length. 
Before entering into possession of the said lands he shall place at the earner of such block a 
legal stake, or initial post, and shall inscribe thereon his name and the angle represented by 
such post, thus: “ A. B.‘s N.E. corner,” or as the case may be, and shall post in a conspicuous 
place upon the said land, and also in the Government office of the land recording district, notice 
of his intention to apply, as well as publishing the ame in the B.C. Gazette and local news- 
paper once each week for four consecutive weeks. If  the area applied for is surveyed no 
staking is required, but the same procedure with regard to advertising notice of intention to 
apply is necessary. 

The application for said licence shall be in writing, in duplicate, and shall contain the best 
written description possible, with a diagram of the land sought to be acquired, and shall be 
accompanied with a fee of $100. The application shall be made to the Commissioner of Lands 
for the district, and by him forwarded to the Minister of Lands, who will grant such lieence-~ 
provided no,reasons arise to the contrary-for a period not to exceed one year, and at the 
expiration of the first year an extension of such licence may be granted for a second or third 
year at a fee of $100. 

Where coal is discovered during the existence of licence or within thirty days after 
expiration, the land held under licence, having been surveyed and licenee conditions fulfilled, 
may be leased for five years at rental of 15 cents an acre, subject to renewals for five successive 
periods of three years each, renewal fee being $100 for each lease, in addition to annual rental. 

Lessees, on showing continuous work has been done and reasonable expenditure made for 
development, may, after carrying out the provisions of the lease, purchase at $20 per acre 
where surface is available, or $15 per acre for under-surface rights where surface is not 
available. Lands under the ses may be purchased at $15 per acre. Provided also that, in 
addition to the rental or purchase price, there shall be paid to the Government as a royalt,y 
21% cents a barrel (35 imperial gallons) of crude petroleum raised or gotten from such land. 
(See chapter 162, R.S.B.C. 1924.) 

Taxation Act. 

A preliminary note is essential to the understanding of this Act. As the law has stood, a 
Crown-granted mineral claim on which taxes were in arrears for a number of years was offered 
for sale by the Government at a tax sale, with arrears of taxes plus interest and charges and 

Crown-grant fees as an upset price. If  no sale was made the property remained in the hands 
of the Assessor until desired by some one, when it could only be purchased by tender. It was 
not open to location under the ” Mineral Act ” and a prospector had no protection. and to 
relieve the situation an amending Act was passed. 

Under the amended Act such reverted Crown-granted mineral claim may be obtained by 
any person under a lease far one year upon payment of $25, and a renewal of such lease may 
be granted upon payment of further $25 far a further period of one year, but no longer. Dur. 
ing the period of such lease the lessee has the right to enter, prospect, and mine on such mineral 
claim, save,for coal, petroleum, and natural gas, and during such time the lessee has the option 
to purchase such Crown-granted mineral claim upon payment of all taxes, costs, and interest 
which remained due and unpaid on such claim on the date of its forfeiture to the Crown, 
together with an amount equal to all taxes and interest which, except for its forfeiture to the 
Crown, would have been payable in respect thereof from the date of the lease to the date of 
appiiration for a Crown grant. If, however, the lessee establishes to the satisfaction of the 
Gold Commissioner that he has expended upon the claim in mining-development work a sum of 
not less than $200 a year during the continuance of the lease, then the payment of the sum in 
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respect of taxes and penalties from the date of the lease to t,he date of application for a Crown 
grant shall not be required. Provision also is made for the grouping of adjoining claims, not 
exceeding eight in number, and the performing an one of such claims mining-development work 
for all of the clsims. 

A person may obtain a lease, or interest in a lease, of eight such claims in the same mining 
division. 

Such leases are not transferable and are subject to the rights any person may already 
hold to any portion of the surface of such Crown-granted mineral claim. 

Taxation of Mines. 

Crown-granted mineral claims are subject to a tax of 25 cents per acre. The tax becomes 
due on April 1st in each year, and if unpaid on the following June 30th is deemed to be 
delinquent. 

All mines, other than coal, are subject to an output tax (payable quarterly) of 2 per cent. 
on gross value of ore, less east of transportation from ,mine to reduction-works and the cost 
of treating same at reduction-works or on the mining premises. 

Any such mine, not realizing on ore shipments a market value of $5,000 in any one year, is 
entitled to a refund of the output tax paid. 

All mines are subject to a tax upon income, subject to the exemptions and allowances given 
in the “ Income Tax Act “: provided, in the case of those mines paying an output tax, that an 
income tax is only collected if such tax prove greater than the output tax, and the output tax is 
then regarded as part payment of the income tax. 

In addition to the ordinary working expenses, mines are allowed to deduct from their 
income a charge for:- 

(1.) Development-being such proportion of this capital expenditure as is aster- 
tained to be chargeable to the year’s operation: 

(2.) Depreciation of buildings and plant: 
(3.) Depletion-being such proportion of the capital cost of the mine as, being a 

wasting asset, is ascertained to be chargeable to the year’s operation. 
The above-mentioned charges are allowable at the discretion of the Minister of Finance, 

subject, however, to an appeal to the Lieutenant-Governor in Council. 
The rate of income tax varies from 1 per cent. up to a maximum of 10 per cent. on incomes 

of $19,000 and over. 
Coal is subject to a tax of 10 cents per ton of 2,240 lb., except coal shipped to coke-ovens 

within the Province. Tax payable monthly. 
Coke is subject to a tax of 10 cents per ton of 2,240 lb., except in respect of coke produced 

from coal upon which this tax has already been paid. Tax payable monthly. 
Coal land from which coal is being mined (Class A) is taxed at 1 per cent. upon the 

assessed value, in addition to any other tax. 
Unworked coal land, known as “ Coal Land, Class B, ” is subject to a tax of 2 per cent. 

upon the assessed value. 
For further particulars 8ee the “ Taxation Act,” also the “ Pnblic Schools Act,” which are 

obtainable from the King’s Printer, Victoria, B.C. 
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ASSAY OFFICE. 

$5,661.00 

Value of work done outside of Mines Department work.~~~~~ $5,944.00 

One thousand four hundred and seventy lots of gold were received from the Gold Commis- 
sioners, who are purchasing amounts up to 2 oz. to aid the prospector jn disposing of his gold. 

FREE DETERMINATIONS. 

In addition to the above quantitative work, 952 qualitative determinations, or tests, were 
made in connection with the identification and ckasification of rocks or minerals sent to the 
Assay Office for a report; for these no fees were charged, as it is the established custom of the 

Department 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, hy 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 Department asks that the locality from which the sample was obtained be 
given by the sender. 

EXAMINATION FOR ASSAYERS. 

The writer has the honour, as Secretary, to submit the Annual Report for the year 1936 
of the Board of Examiners for Certificates of Competency and Licence to Praetise Assaying 
in British Columbia, as established under the “ Department of Mines Act, 1934.” 

A meeting of the Board of Examiners was held on May 16th, August 6th, and September 
30th, 1936. Two candidates applied for examination on May 16th and both passed the 
examination. Seven candidates applied for examination on June 15th and all passed the 
examination. One candidate applied for exemption under section 10, subsection (Z), of the 
Act on August 5th. The Board recommended that certificates be issued to the above-mentioned 
ten candidates. 

In accordance with the recommendations of the Board, certificates have been duly issued 
by the Honourable the Minister of Mines to the ten successful candidates. 
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GOLD COMMISSIONERS AND MINING RECORDERS. 

The following list shows the Gold Commissioners and Mining Recorders of the Province:- 

T. E. Taylor. 
H. J. Mdeek. 
F. w. Beatto”. 
John Fleming. 
A. J. hnra%ter. 
maa. E. Moore. 
L. G. Skinner. 
0. T. S”“dd. 
H. w. Dodd. 

Mrs. Alberta Smith. 

Percy Gadsden. 

I. T. Ke”w,e. 
c. A. Brynildse”. 
A. MseKinno”. 
Mm. A. Kmoeh. 
w. B. Steele. 
T. J. ThvD. 
Gee. Milburn. 
F. F. Monteith. 
Percy Gedaden. 
F. w. ner.tton. 
JameS ware. 

John Thomason. 
0. T. Sundal. 
J. D. Moore. 
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R. McPherson. 

w. w. Cdlrsne. 
.I. A. Knight. 
Jos. Howe. 
Ih”TY carter. 
c. c. ThomDso”. 
H. .J. Bull. 
s. B. lhniiton. 
w. N. Boothroyd. 
G. c. ROE 

c. L. Monroe. 
P. MceCrezor. 
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The Annual Report of the Minister of Mines is now issued in parts as follows:- 
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PART B. 

NORTH-WESTERN MINERAL SURVEY DISTRICT (No. 1). 

BY 

JOSEPH T. MANDY. 

SUMMARY. 

The interest in gold-mining, so evident in this district in 1935, has oontinued unabated 
throughout 1936. This has led to preparations for productison at the Big Missouri, operated by 
Buena Vista Mining Company, which is controlled by Consolidated Mining and Smelting 
Company of Canada, and at the B.C. Silver and Sebakwe properties, now consolidated with the 
Premier mine through incorporation of Silbak-Premier Mines, Limited. In the late summer it 
was announced that Big Missouri would be brought into production with a miliing capacity of 
750 tons daily. Con&n&ion-work on necessary road and power-plant requirements, together 
with excavation for the mill-site, which is to be underground, was commenced in August. 
Production from this property may be inaugurated about the autumn of 1937. 

Normal production has continued from Premier mine, Stewart, a feature of which opera- 
bion has been the bulk-blasting of a block of shout 65,000 tons of ore from pillars between 
No. 1 and No. 2 1evel:s. With gradual depletion of ore reserves in this mine, diminishing 
production will be gradually merged with that from B.C. Silvrr and Sehakwn under Silbali- 
Premier Company opwation. This opwatian assures ‘appreci,ably extended life and u,tility to 
the Premier mine organization and plant. Continued favourable development of the Whitewater 
property, Taku River, operated by the Edward C. ConKdon interests of Duluth, Minnesota, 
indicates possible mill-construction and production from this property during 1937. Surf Point 
mine, Porcher Island, operated by N. A. Timmins corporation, has nmintained normal produc- 
tion and indicated ore reserves have been increased. Production from Dmwell, Stewart, 
eonkinued from early spring to late December, with operati,on of the mine and mill by Welldun 
Mining, MillinK, and Power Company, under a lea,sing agreement with Dunwell Mines, Limited. 
With completion of ,the 25.ton-oapacity mill at Esperanza Mines, Limited, Alice Arm, praduc- 
tion commenced at the end of July. Increased mill produotion is reported from the Surf Inlet 
Consolidated operation, Princess Royal Island. A do-ton New Hadsel mill has been installed 
at the Skidegat~.Surlthcnster property, Graham Island, Queen Charlotte Islands, and produc- 
tion commenced in the Ilate autumn. Construction of a small-capacity mill at Helena Gold 

Jfincs property, Georgia River, P,ortl,and Canal, wa,s also commenced in the late autumn and 
production from this property may materi,alize durinp 1937. Small shipments have been made 
from the Lnkeviaw, Ketchzm C“ Ontario Mine “1, United Empire, and Parvnti properties, 
Stewart: the Dolly Vardcn, Alice Arm; and the Edye Pass group, Porcher Island. Small 
shipments of fine-grained mica have also been made from the Swicitc group, Baker Inlet. 

Although major silver operati,ons remain curtailed, shipments of high-grade silver ores 
and concentrates from severll small operations in the Alice Arm and Portland Can’al areas 
have been made. A yradual expansion of silver-mining under sound financial and technical 
organization is indicated. 

Placer-gold production value shows an increase mainly on account of increasing large- 
wale operation in the Atlin area. Due to this factor, also to known and projected ,placer-pold 
Dotentialities of the Atlin Camp, indicated by field-work during 1936, the outlook for sustained 
and increasing future placer-gold production is bright. 

The closing of the Granby Consolidated operation at Anyox has adversely afF&ed lodc- 
nroduetion value f,or 1936. Increased gold production will pnrtialiy offset this loss and 
indications are that it will be compensated in the near future. 

Active exploration was carried out by companies on several lode properties ,througbo”t the 
district. These included the Bip dfissouri, Hovcr<les, Salmon Gold, B.C. Silver, Sobokwe, United 
Empim Oval M.. and Red Reef groups in the St,ewart section; the Mackay Synd,icate, Unuk 
Valley Gold Syndicate, and Unuk River Placers ‘properties in th,e Unuk River se&ion; and the 
Il’hiimaotr~ gmzrp, Taku River. On the Edye Pnss grou,p on Porcher Island, the Reward Mining 
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company initiated intensive exploratory development-work which it is planned to continue 
throughout the winter. In the Queen Charl,otte Isl,ands exploratory development Was w”ti”“ed 
0” the ~kidegate-~outheaster and a limited amount carried out on the Haida Gold. Besides 
these operations, exploratory work by individual prospectors was carried OUt On m”nY proper- 
ties throughout the district. 

Placer-gold mining and prospecting by individuals, syndicates, and companies has bee” 
very active in the Dease and Liard areas, and especially in the Atlin Division, where “b”t 160 
operations of various extent have proceeded. 

Plrospeoting ,shows in increase over IQ35 throughout the district. New discoveries of 
importance have bee” made in the Portland Canal ,and Atlin Divisions. In the Table Mountain 
section, McDame Creek area, Liard Division, B lode-gold discovery of interest on the VOlla?lg 
group has been optioned by Consolidated Mining and Smelting Company of Canada. Further 
expkn-ati,on of this showing is planned for the 1937 season. 

The year 1936 has been one of the most active and progressive in the mining history of 
this distri,ct. 

The writer desires to express his thanks to prospectors, operators, and all those with whom 
he has come in contact during the conduct of his work, for their co-operation. 

LODE-GOLD DEPOSITS 

PORTLAND CANAL AREA. 

This company was incorporated in 1933, with an authorized capital structure 
Helena Gold of 2,000,OOO shares of $1 par value, ta acquire title and assets of Georgia 
Mines, Ltd. River Gold Mina, Limited. In this reorganiaation the Georgia River Com- 

pany received 800,000 Helena Gold Mines shares. Of these, the Georgia 
River shareholders received 750,000 shares o” the basis of four old shares for one new, and 
50,000 shares were set eside to cover liquidation expenses. Wellington Beaton is president 
and general manager and the registered o&e of the company is 901 Credit Fancier Building, 
850 Hastings Street West, Vancouver. 

In 1935, Gold Leasws, Limited, a private company, with an authorized capital of $25,000, 
made “p of 2,000 Class A and 500 Cl,ass B shares, both of $10 par value, was formed for the 
purpose of leasing the property of Georgia River Gold Mines, Limited, from Helena Gold Mines, 
Limited, to December 3I,st, 1937. This agreement required Gold Lasers, Limited, to build 
B mill of not less than IO Cons daily capacity which was to hecome the property of the company 
at the termination of the lease. Gold Lasers, Limited, capital was later increased by $35,000 
to ‘a total of $60,000, a portion of which is to be sold to secure capital for construction of the 
mill. The executive offices of Gold Lessers, Limited, is at 902 Credit Fancier Building, 
Va”co”“U. 

The property is composed of thirty-four Cmwn-granted mineral claims and fractions, 
about 1,227 ‘acres, and is located in the Coiling Range on the east side of Portland Canal, in the 
Portland C’anal Mining Division, ahout 18 miles south of the village of Stewapt ,and about 
8 miles by trail from seaboard at the mouth of Georgia River. 

The property is reached by launch from Stewart to the beach camp at the mouth of Georgia 
River, a distance of abou,t I8 miles. From thence a pack-horse tmil extends for about 61% miles 
UP the Georgia River Valley to the Cache Camp, elevation 1,225 feet, at the foot of the 
rwountain. About 2% miles of this stretch of the trail is puncheoned through muskeg, and to 
be efficient for pack-horse traffic additional ,stretehes still require punchaoning. Along one 
or two short stretches of the first 5 miles the tmil is narrow ,aro”nd steep rock hill+Ibpes, 
Between the beach and the Cache Camp several small streams are crossed by culverts 
and the Georgia River is crossed at ahout 1 mile and 5% miles from the Beach Camp by bridges 
about 100 feet long. At the Cache the Georgia River is again crossed and the trail folio-vs 
a circuitous and steep route for about I% miles to the mine camp at elevation 3,300 feet. 
Along the last mile of this stretch the trail is poorly located and follows a very steep grade 
requiring extensive rack-work in places. 

The mineral deposits were di~scovered and staked in 1910 by Danny H”me, of Stewart, 
The Georgia River Gold Mines, Limited, was incorporated in 1925 with a” authorized cap;taI 
of $l,OOO,OOO, later increased to $3,000,000. Up to 1932 operations were c,,nd”&d by the 
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Georgia River Company. Helena Gold Mines took over operation in 1933 and ceased in 1934. 
In 1935 o limited amount of mining-work was done by Gold Learsers, Limited, between August 
and December of that year, In the spring of 1936, lumher for mill-construction, and oilauPPly, 
we.8 packed in ‘and in the late fall the mill building wag constructed. No mining was done 
during 1936. (Annual Reports of the Minister of Mines for the years 1910 to 1912, 1914 to 
1918.1922 to 1924, 1928 to 1930, 1932, 1933, and Bulletin No. 1, 1932, “ Lode-gold Deposits of 
British Columbia.“) 

The topography of the area incorporates the characteristic ruggedness of the Coast 
Mountains, of whi,ch the &lolling Range is ‘a local segment. The deep valley of Georgia River 
is bordered by steep and extensively bluffed *lopes, generally heavily timbered with mainly 
spruce, hemlock, and cedar and thickly covered with underbrush. Timber-line is at about 
3,200 feet altitude, and above this grassy slopes of more subdued inclination extend to the 
bluffed and domed ridges of the range-crest at between 5,000 end 6,000 feet elevation. 

The mcks underlying the erea consist chiefly of altered crystslline and&tic flows (green- 
stone) and altered, probably tuffaceous, sediments. These rocks have been subjected locally 
to etmng shearing movements and are altered ‘to mica-schists, especially in the vicinity of 
major, north-striking fault-zones. This formation can be correlated with the Bear River 
series (Hazelton group) of probably lower to middle Jurassic age. Granitic dykea and tongues 
intrude this series of rocks extensively in ,the locality of the workings and showings. Struc- 
turally, the series in this locality comprises a trianguhr pendant-inclusion, about 12 miles 
wide along Portland Canal ,and extending for 13 miles eastward towards the head of Hastings 
Arm, lying within end contiguous to the eastern contact of the Coast Range granodiorite 
batholith. The intrusive granitie dykes end tongues are satellitic to the underlying batholith. 

The known mineral deposits ere located between &v&ions of 2,800 end 4,600 feet around 
the central section and head of Bullion Creek. Bullion Creek in its headwaters section, which 
ie the locality of the main workings, occupies a major fault-structure striking north 9 degrees 
east and dipping vertically and known e,s the “Bullion” vein. Striking at vari’ous angles 
between north and north-west towards and across the “ Bullion ” fault and dipping generally 
steeply west, B series of quartz-filled fractures occurs. The typical tranwerse veins vary in 
width from a few inches to about 4 feet. In the caee of the “ Main ” vein, which ,differs in 
character from the smaller veins and resembles a qumartz-replacement body, widthss from 5 to 
&out 20 feet are exposed. The ~traneverse veins and the “ Bullion ” vein are locally well 
mineralized al,ong short stretches with pyrrhotite, pyrite, sphalerite, galena, and come emeno- 
pyrite. The “Main ” vein is generally very sparsely mineralized chiefly with pyrrhotite. 
The best mineralizaition occure at and around intersections of the transverse veins with the 
” Bullion ” fault or with each other, 

At elevation 2,800 feet, close to the trail and ,about half a mile from the camp. a quartz 
vein 10 to 18 inches wide has been exposed in \a trench 3 feet deep and 30 feet long through 
clay overburden on the crest of the steep slope to Bullion Creek. This vein ie mineralized in 
places with pyrite, galena, and sphalerite end should be traced to its possible intersection with 

the Bullion Creek fault. 
The “ Main “vein on the east side of Bullion Creek is traced along the lo-degree hill-slope, 

between elevation 3,200 and 3,350 feet in a north-westerly direction for 950 feet by natural 
exposure an,d .a series of six open-cute, showing generally barren quartz exross widths of 
4 to 8 feet. The vein is not continuous to or acmes Bullion Creek but is apparently faulted 
by the “ Bullion ” fault. On the west side of Bullion Creek the “ Main “vein offset to the north 
almut 200 feet ia again naturally exposed along a ‘distance of about 800 feet, with width#s from 
6 to 20 feet, between elevation 3,500 and 3,800 feet. About 400 feet to the north-west it is 
again exposed for about 500 feet between elevation 3,900 and 4,600 feet, showing widths from 
5 to 7 feet of generally barren or very sparsely-mineralized quartz. Snow obscured tracing’ 
of the “ Main ” vein beyond this Point. The vein dips generally between 65 to 75 degrees west 

% and exhibits B fairly well-defined hanging-wall. It is a siliceous replacement-zone and the 
silieification gradually fades towards the foot-well. A selected sample of the best mineral- 
ization observed in the surface exposures consisting of quartz, pyrrhotite, and pyrite asayed: 
Gold, trace; silver, trace. 

Several small quartz veins striking between north-east and north-west, transverse to the 
“ Bullion ” fault, are exposed by natural outcrop or open-cutting in the vicinity of the main 
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workings. The mast extensive exploration has been confined to what is locally called the 
“ S,outb-west ” vein. Detailed examination, however, indicates that the widely separated 
exposures of the so-called “ South-west” vein, represent, most probably, a series of veins 
transverse to the “ Bullion ” fault and striking at acute angles to each other. This is 
especially evident in the underground workings. These veins show the best mineralization 
at intersections with each other and especially with the “ Bullion ” fault. 

About 240 feet nor&westerly from the portal of No. 3 adit, and at about 150 feet higher 
elevation, a series af open-cuts (“ High-grade ” cuts) along a distance of 200 feet between 
elevation 3,315 and 3,370 feet exposes a quartz vein (“ South-west” vein) from 6 to 18 inches 
wide, striking north and dipping from G5 degrees to 80 degrees east. The vein in these cuts 
is well mineralized with galena, sphaleritc, pyrrhotite, pyrite, and arsenopyrite, especially on 
the hanging-wall side. A ,selected sample of 6 inches of massive mineralization exposed on 
the hanging-wall ,side of the vein in the centre trench assayed: Gold, 13.10 oz. per ton; silver, 
30 oz. per ton; lead, 12 per cent.; zinc, 4 per cent. This mineralization and vein have not 
been located by crosscutting from No. 3 arlit-level. It is siqificant that ,this mineralization 
on the surface occurs at about the intersection of the vein with a fault, strike north, dip GO 
degrees west, which show,s in the crosscut from No. 3 adit-level. Drifting south along this 
fault and raisin,g to the surface cuts to locate the continuation of the vein would be constructive. 
About 550 feet north of the “ High-grade ” cuts, an adit 90 feet long at elevation 3,380 feet 
exposes a shear 26 inches wide striking north and dippinp vertically. The shear is very 
sparsely mineralized with pyrite and shows some quartz stringers. At elevation 3,615 feet, 
about 700 feet north of this showing, a quartz vein, 2 feet in width, strike north, dip 62 degrees 
wast, is exposed at its intersection with the “ Main ” vein. An adi,t (” Upper ” adit) 30 feet 
long, croswutting th,e “ Main ” vein at this, showing, exposes sheared greenstone with sclicifica- 
tian acros:s 30 inches mineralized with mainly pyrite and pyrrhotite. A sample across 30 
inches of silicification in the face asayed: Gold, trace; r#ilver, 0.2 OZ. par ton. 

At elevation 3,700 feet, G50 feet north-east of the “Upper” adit and contiguaw to a 
pranitic dyke, a quartz vein 30 inches wide, striking north 30 degrees west and dipping G6 
degrees west, is exposed in the bed of Bullion Creek, cutting arenacews argillite. At its 
intersection with the “ Bullion ” falzlt in the creek-bed, this vein is well mineralized in places 
with sphalerite and pyrite. A sample across 30 inches in the creek-bed assayed: Gold, 0.10 oz. 
per ton; silver, 1.4 oz. per ton; copper, trace; lead, nil; zinc, 2 per cent. This vein is traced 
north-west by natural exposure across a ridge sloping 30 degrees for a distance of 360 feet to 
intersection with another north-striking fault in the bed of B small tributary of Bullion Creek 
at elevation 3,715 feet. Here it is offset 120 feet to the ,south to elevation 3,150 feet, and can 
be traced on the west side of the fault for 320 feet to elevation 4,000 feet, where it is obscured 
by overburden. Several stringers, in places ,shawing massive mineralization of pyrrhotite, 
sphalerite, pyrite, and some galena, occur in the creek-bed exposure in this locality. A repre- 
sentative sample of a typical stringer, 5 inches wide, assayed: Gold, 4.18 oz. per ton; silver, 
0.6 oz. per tan; copper, trace; lead, 0.3 per cent.; zinc, 9 per cent. 

The described mineral exposures are mainly in a rock-formation complex of sheared green- 
stone and tuffaeeous sediments. To the north argillaceous sediments predominate. Several 
small discontinuous and’ lentieular showings have been located, in this, formation, amon,& 
which is the so-called “ Zinc ” vein, located at an elevation of 4,100 feet and about 1,500 feet 
north of the last-described exposures. A shallow pit sunk on this showing was filled with 
water. 

About 4,000 feet of underground work consisting of drifting and cro,sseutting, with raises 
of 150 feet between No. 3 and No. 2 (“ Bullion “) adits and 25 feet between No. 2 adit and the 
surface, has been carried out in five adits. The main underground workings are illustrated 
in the accompanyinx map. 

No. 3 adit, at elevation 3,165, failed to intersect the vein exposed on the surface in the 
“ High-grade ” cuts. It then angles towards the “ Bullion ” fault, ahich is intersected at 
station 312 and followed for about 700 feet, showing intensive shearing with some quartz 
patches and stringers, and occasional sparse, lentieulas mineralization with pyrrhotite, pyrite, 
and sphalerite. The best minersX,lization occurs 60 feet north of station 314 in B well-mineral- 
ized stringer 3 to 8 inches wide for a. length of 30 feet. The rack formation on this level is 
mica-schist probably the result of alteration, partly of argillaceous sediments and partly of 



,;:,-, ~~i.7’;; ,‘,,& ,.~ :‘i,;: s,: ..,: :I, ,” ,,,. y. ,‘;“‘.,,_ ;,: ?‘,; ,. 

_ ” 

jl,_..,. ‘,);;<:,( ,,; *:, 

‘. _?‘, 

B8 REPORT 0~ THE MINISITTER OF MINE~,I~~~. 



NORTH-WESTERN DISTRICT (No. 1). B9 

altered and&tic volcanic rocks,. In the raise on the “ Bullion ” fault-vein between No. 3 and 
No. 2 adits, a transverse vein 18 inches wide is intersected~ 48 feet below No. 2 adit. 

No. 2 adit, at elevation 3,340 feet, intersects the “ Bullion ‘) fault-vein at 45 feet from the 
portal and continues northerly along it for 570 feet from the portal. The “ Bullion )’ vein as 
exposed consists of irregular and lenticular rnas~es of quartz from 2 to 4 feet wide, with 
generally sparse pyrrhotite, pyrite, sphalerite, and some galena, in a well-defined shear dipping 
vertically or steeply east in chloritie schist, A sample taken across 18 inches at 150 feet north 
of the winze to No. 3 adit, and representing the best mineralization exposed, assayed: Gold, 
0.04 oz. per ton; silver, 0.6 oz. per ton. 

Continuing for 570 feet from the portal, the working trends north-westerly through ehlo- 
ritic schist for 10’5 feet, then turns westerly through greenstone for 21’0 feet and mica-schist 
for 60 feet, to intersect a quartz vein. This vein is also exposed’ in No. 1 adit, 240 feet eleva- 
tion above No. 2 adit. A zample across this vein, 12 inches wide at the point of intersection, 
and well mineralized with pyrrhotite, pyrite, some sphalerite and galena, assayed: Gold, 0.98 
oz. per ton; silver, 12 oz. per ton; copper, nil; lead, trace; zinc, 2 per cent. From the point 
of intersection a drift south for 8Q feet exposes a sparsely-mineralized quartz stringer 1 to 14 
inches wide, with some lateral quartz-seams. North from the point of intersection a drift for 
630 feet clearly indicates the oeeurrenee of small intersecting transverse veins striking between 
north-west and north-east, with a tendency for the best mineralization to occur at points of 
intersection. A close examination shows that this drift follows several such veins which enter 
and leave the drift at acute angles along the east and west walls in a genera1 rock formation 
of greenstone. This condition is illustrated in the accompanying msg. In the first 500 feet 
of this drift two short sections of vein, well mineralized with pyrrhotite, pyrite, sphalerite, and 
some galena. are exposed. The first extends from station 210 for 30 feet north with a vein- 
width of 8 to 14 inches. A sample across 14 inches at the northern extremity of this section 
assayed: Gold, 2 oz. per ton; silver, 1.4 oz. per ton; copper, nil; lead, trace; zinc, 2 per cent. 
The second mineralized section with vein-widths from 3 to 30, inches commences 488 feet north 
of station 211 and extends for 28 feet to just north of station 212,. A sample in this section, 
across 14 inches, 10 feet south of station 212, assayed: Gold, 2.60 oz. per ton; silver, 3 oz. per 
ton; copper, nil: lead,, 0.2 per cent.; zinc, trace. It is of importance to note that between sta- 
tions 210 and 212 the “ Main ” vein, striking north-west, should be intersected. It is, however, 
not evident in the drift or the main working to it. Continuing north-easterly for 360 feet 
beyond station 212, generally barren quartz and calcite stringers and seams are exposed. 

At station 219 a well-defined quartz vein, 2 to 4 feet wide, striking north 11 degrees east 
and dipping 85 degrees easterly, is intersected and continues strongly for 160 feet to the face. 
For 52 feet from the face this vein is very well mineralized with massive pyrrhotite and pyrite, 
sxne sghalerite and g&m, across widths of.from 18 inches to 2 feet. A sample acrom 18 
inches in the face assayed,: Gold, 0.68 oz. per ton; silver, 2 oz. per ton; copper, nil; lead, 1.5 
per cent.; zinc, 2 per cent. The eharader of this vein is similar to the described showings in 
the “ Bullion ” fault in the bed of Bullion Creek at elevation 3,750 feet, with which structure 
further work may possibly correlate it. 

At elevation 3,,580 feet, No. 1 adit interseats the “ Main ” vein 10 feet from the portal. 
This exposure is a characteristic siliceous zone, sparsely mineralized with pyrrhotite and pyrite. 
The adit continues northerly for 65 feet from the portal, and then turns north-westerly for 
156 feet. At 122 feet along the north-westerly stretch a transverse quartz vein striking north 
and dipping steeply west is, intersected. It has been drifted on to the south. for 60 feet and 
varies from 4 to 26 inches in width, md is generally well mineralized with pyrrhotite, pyrite, 
sphalerite, and some galena for a length of 55 feet. Towards the face the vein d,isperses into 
several sparsely-mineralized stringers 1 to 6 inches wide which tends to come together towards 
the Boor. The best width is at the intersection of the ‘I Main ” vein by the drift about 15 feet 
from the point of intersection. The following are assay results of samples taken in the south 
drift. 

(1.) Across 16 inches, south of “ Main ” vein intersection, 12 feet from crosscut: Gold, 
ct.16 OZ. per ton; silver, 1.4 oz. per ton; copper, nil; lead, 0.2 per cent.; zinc, 2 per cent. 

(2.) ~emss 9 inches, 316 feet south of crosscut: Gold, 2.84 oz. per ton; silver, 2.9 oz. wr 
ton: copper, 4; lead, tram; zinc, 3 per cent. 
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(3.1 Across 13 inches in floor at face: Gold, 0.32 oz. per ton; silver, 0.8 oz. per ton; copper, 
nil; lead, nil: zinc, trace. 

The vein has been drifted on to the north for a distance of 87 feet from the point of inter- 
section. The vein as exposed in this drift is erratic and varies from 2 to 12 inches in width, 
with generally very sparse mineralization. 

The No. 1 sdit vein and mineralizat,ion cannot be definitely correlated with that exposed 
in the No. 2 sdit north drift. It is possible, however, that such eon,tinuity may be established 
by means of raising and sub-levelling in this locality. 

It is indicate’d by surface and underground exposures that the best possibilities for inten- 
sified mineralization occur at transverse vein-i,‘terseot,ions with each other or with faults. 
Such places are indkated: (1) Sou,th of the present workings’ on No. 3 devel, between that 
horizon and surface at the “ High-grade ” cuts; (2) in the locality of the present face of No. 2 
level, between that horizon and surface; (3) northerly along the “ Rullion ” vein on the No. 2 
level horizon. 

Equipment on tbe pmpcrty consists of residence, office, cook-house, sleeping accommoda- 
tion, and stable at the Reach Camp. At the Cache there is a well-constructed cabin with cook- 
ing and sleeping equipment for four men, also B stable. The working cam], is equipped with 
dining-roam and bunk-house accommodaiion for about thirty men, ofice warehouse, and assay 
office. The plmt consists of two units, made up of two X-42 Petter semi-Diesel engines; two 
Gardner-Denver W-cubic-foot compressors; air-pump and steel-sharpeners, together with 
electric-lighting equipment. 

SALMON RIVER AREA, Pompano CANAL. 
This company was incorporated on January 26th, 1929, under the laws of 

Bush Cobalt British Columbia. Th,e authorized capital is $l,OOO,OOO, divided into 2,000,OOO 
Miner, Ltd. shares of the par value of 50 cents each. Of these, 500,OO’O non-assessable 

(N.P.L.). ,shares were issued to the Cobalt Syndicate, vendors of the Cohalf group, and 
500,000 non-assessable shares to the Bush Consolidated Gold Mines, Incorpo- 

rated, vendors of the Exehnaye mmup. 0. B. Bush, Vancouver, is president of the company, 
and the registered ofice is at 375 Dunsmuir Street, Vancouver. 

In November, 1936, the Cardinal Mining and D,evelopment Company, Limited, optioned 
a 55-per-cent. interest in the property of this compzmy in consideration for the expenditure 
of $75,OOQ within three years, the work to eommenee early in 1936. In this respect no work 
was done on the property during 19,36. (See Bush Consolidated Gold Mines, Limited.) 

The property comprises eight Crown-granted mineral claims and fractions and one EUT- 
veyed bu,t not Crown-granted fraction. These consist of Exchange Nos. 1, 2, 3, 4, 5, being 
respectively Lots Nos. 1843, 1844, 1845, 1846, 1847, constituting the Ezchonge group, and the 
Winmer, Cobalt, and Cobalt No. 2, being respectively Lots Nos. 4116, 4053, 40,54, known as the 
Cobalt group. The property is located between 1,50,0 and 3’,00’0 feet elevation on the east side 
of Cascade Creek, in the Upper Salmon River Valley, Portland Canal Mining Division, about 
15 miles from seaboard at the village of Stewart. The claims adjoin the Ertcnuatc group on 
the south and west, the Sehaliwe rroup on the north and west, and the ~Minernl Basin and 
“ 45 ” groups on the east. 

The property is reached by motor-road from Stewart and a branch trail about a quarter 
of a mile in length leads from this road at elevation 1,725 feet along a gentle hill-slope to the 
cabin at elevation 1,590 feet. 

The cabin, 33 by 21 feet, is a two-story structure and in good condition. The main adit 
(lower) is situated at elevation 1,540 feet, about 450 feet north 8 drgrees west of the cabin, on 
the 30.degree, partially-benched hill-slope to Cascade Creek and about 2OQ feet in elevation 
above the creek. A blacksmith-shop in bad condition is located at the portal of the main adit. 

The exposed rock formation in and around the workings is a greenstone and tuff complex 
of the Bear River series, generally intensively jointed. Major jointing strikes north 30 degrees 
east and dips 6’0 degrees west, and minor jointing strikes north 60 degrees east and dips 50 
degrees north-west. In places shearing along major joint-planes has occurred and the rocks 
are generally slightly pyritized. A feldspar-porphyry dyke striking north-west cuts across 
a steep draw between the upper (elevation 1,625 feet) and lower (elevation 1,54,0, feet) &its. 

Very little surface exploration has been done on the property. This consists mainly of 
some stripping and open-cutting (now caved) along what appears to be a fault in a steep 
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draw adjacent to the adits. An elevation 1,80~0 feet, about 300 feet north-east of the main 
adits, an open-cut exposes irregular patches and stringers of white quartz up to 13 inches in 
width in slightly silicified greenstone, sparsely mineralized with pyrite. At elevation 1,GO 
feet, south 75 degrees east from the cabin and 30 feet from the trail, an open-cut and short adit 
in tuff exposes a quartz vein 2 to 9 inches wide well mineralized with pyrite, sphalerite, and 
galena. This vein strikes north 23 degrees west and dips 35 degrees south-westerly. To the 
north it is traced for 30 feet across a small knoll which rises to a height of about 20 feet from 
the surrounding muskeg flats. Southerly continuity is obscured by muskeg overburden. An 
open-cut, 30 feet long ending in an adit 20 feet long, has been excavated, into the knoll with a 
hack of 12 feet, exposing the vein 2 to 9 inches wide and well mineralized. A representative 
sample of the vein exposed in this work assayed: Gold, 0% oz. per ton; silver, 8 oz. per ton; 
copper, trace; lead, 5.5 per cent.; zinc, 1.3 per cent. 

At elevation 1,625 feet on the south side of a steep draw, an adit bearing south 65 degrees 
east for 16 feet in,iersects a defined shear striking south 21 deuces east and dipping 70 degrees 
south. The adit turns to a bearing south 13 degrees east for 36 feet at an acute angle across 
the shear. In this length the shear is quite pronounced, heavily oxidized, and contains gouge 
for a width of 2 feet. 

Just beyond the point of intersection a quartz vein 2.2 feet wide, mineralized with irregular 
patches and bleb’s of pyrite, sphalerite, and galen,a, occurs on the foot-wall side of the shear. 
This dips 60 degrees south-westerly and strikes south 43 degrees east into the north side of the 
drift and probably represents the foot-wall segment of a vein faulted by the shear. A sample 
across 2.2 Ieet of this vein in the north side of the drift assayed: Gold, 0.10 oz. per ton; silver, 
1.6 oz. per ton; lead, 0.4 per cent.; zinc, Or8 per cent. The vein is shattered and disturbed at 
this point of intersection with the shear. To the south-east, along its strike, additional “ back ” 
would be gained and a more stable condition of vein-structure and mineralization may occur. 

At elevation 1,540 feet, about 1080 feet west of the upper adit and on the south sid,e of the 
same draw, an adit has b,een driven for 72 feet braving north 77 degrees east, then north 52 
degrees east for 27 feet through sheared, jointed, and slightly pyritized tuff. The face has 
been “ side-swiped” for a width of 16 feet along a gouge-seam 1 inch wide, striking north 
3,s degrees west and dipping 85 degrees south-westerly. It is possible that the upper-adit 
shear may be intersected by an extension of the iower adit. In this event, drifting along it 
may locate the vein showing on the foot-wall side of this shear in the upper adit. 

This company, incorporated at Ottawa, Ontario, with B capitalization of 
Premier Extension $4,OGO,O~OO, was registered in British Columbia as an extra-provincial com- 

Gold Mining painy in February, 1923. In 1929 the holdings of the company consisted of 
Co., Ltd, eight claims-Vancouver No. 2, Vaxoouvw No. 3, Diamond F~aetion, Rubv 

S&VW, Ruby ,WVWNO. 1, Ruby Silver No. 2, X. Fraction, and X.X. Fmetion, 

embracing about 180 acres. On February 15th, 1937, the company was removed from the 
register and its registration in British Columbia cancelled,. 

The property is located in the Upper Salmon River area, Portland Canal Mining Divi- 
sion,, about 1,G miles by road and trail from seaboard at the village of Stewart. It is situated 
along the west bank of Cascade Creek between 1,O’OO and 2,O’OQm feet elevation. The claims 
adjoin the Woodbine group on the south, the Minwal IJnsi?z group on the north-east, and the 
Northem Light group on the east. The property is reached by the Stewart-Premier Motor- 
road for 13, miles to elevation 800 feet. At this point a wagon-road, with a bridge (in ‘bad 
condition) across Cascade Creek, extend,s for about 1% miles alonp a fair grade to the Woodbine 

camp at elevation 1,900, feet. From this place a good trail (original Big Missouri Trail) 
extends with good average grade for about 1 mile along the generally precipitous and rock- 
bluffed west side of Cascade Creek to the cabin at elevation 1,ZO’O feet. The area immed’iately 
surrounding the cabin and workings is a comparatively flat and swampy bench about 260 feet 
wide intersected by rocky knolled and bluffed ridges and, slopiw at *bout 30 degrees to Cascade 
Creek at about 25,O feet lower elevation. The topography, while rugged, is generally not so 
rough as the average for the area. The locality is densely timbered with hemlock, cedar, and 
some spruce, and excellent water is readily available from several easterly-flowing creeks 
tributary to Cascade Creek. Cascade Creek also offers a handy source of water-power. 

The rocks underlying the property are tuffs and greenstone of the Bear River formation, 
and intrusive porphyritic granodiorite. These rocks are all intensivelyaltered, and are intruded 
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by granitie dykes which strike north-westerly and are later than the mineralization. Although 
numerous such dykes occur in the vicinity, none were seen in the workings. A belt of altered 
porphyritic granodiorite strikes northerly across the property, adjacent to the workings, and 
forms the precipitous bluffs paralleling the trail. The workings are on the east border of this 
belt, partly in the granodiorite and partly in the adjacent tuffs. Both the granodiorite and 
the tuffs are moderately silieified in places, and in sections of greatest alteration are mineral- 
ized with d~isseminated’ pyrite and, rarely, with small blebs of sphalerite and galena. Some 
fracturing and shearing occurs, striking generally slightly east of north and dipping flatly west. 

Exploration of silicified areas in both the granodiorite and tuff has been done between 
1,126 and 1,23,5 feet elevation by extensive stripping, several open-cuts, and two adits, 317 feet 
and 6 feet long. 

At elevation 1,285 feet, about 201) feet south 65 degrees west of the cabin, an open-cut in 
altered porphyritic granodiorite adjacent to the trail exposes a few small quartz stringers and 
weak silicifieation very sparsely mineralized with blebs of pyrite. 

At elevation 1,210 feet, about 160 feet south 58 degrees west of the cabin, aan adit has been 
driven north ‘76 degrees west for 37 feet in altered parphyritic granodiorite. At the portal a 
defined silicified zone 9 feet wide, strike north 8 degrees west, dip 30 degrees west, is cut. The 
silieification extends for 2 feet in the hanging-wall side and is sparsely mineralized with blebs 
of pyrite and a few stringers and patches of sphalerite. A sample across 9 feet of the best 
mineralized section of this exposure assayed: Gold, ,0.06 oz. per ton; silver, 0.6 on. per ton: 
lead, nil; zinc, 0.4 per cent. An average sample of the zone across 9 feet assayed: Gold, 0.02 
oz. per ton; silver, 0.3 oz. per ton; lead, trace; zinc, 0.6 per cent. This zone has not been 
traced on the surface. At 20 feet from the portal the adit cuts a barren quartz stringer, 2 to 6 
inches wide, striking north 4,7 degrees east and dipping 45 degrees south-east. An open-cut 
directly above the adit, at 15 feet higher elevation and 30 feet north ‘76 degrees west from the 
portal, exposes some weak silieification and several quartz stringers, one of which is 3 inches 
wide and fairly well mineralized with disseminated pyrite, sphalerite, and galena. This 
stringer should appear in the adit, but is not exposed. 

At elevation 1,175 feet, and 75 feet south 313 degrees east from this adit, an open-cut 20 
feet long ending in an adit 6 feet long has been excavated in a bluff-face of altered porphyritic 
granodiorite showing a little disseminated pyrite. In the open-cut leading to the adit, silieified 
granodiorite 12 inches in width showing sparse sphalerite and galenP mineralization is seen. 
This adit was probably started for the purpose of intersecting the silieified zone exposed at 
the portal of the upper adit, but would have Do he driven between 30, and 40 feet to do so. Two 
open-cuts, respectively 6Q and 75 feet north and south of this adit, expose altered granodiorite, 
weakly silicified, and in the southerly cut is very sparse pyrite and sphalerite. 

At elevation, 1,165 feet, and 90 feet south 88 degrees east of this adit, extensive shallow 
stripping extends down the bench-slope for 150 feet to the brink of a bluff 1’5 feet high at 
elevation 1,140 feet and about 50 feet from the east boundary of the property. This work 
exposes altered bedded pyritized tuff, strike north 73 degrees west, dip 30 degrees northerly, 
containing a few quartz stringers anzi silicified patches. A composite sample of the silicified 
and pyritized sections exposed in this stripping assayed: Gold’, trace; silver, trace: lead, nil; 
zinc, nil. 

In an open-cut at the bottom of the bluff at elevation 1,125 feet there is a small patch of 
silicification in pyritized tuff. About 80 feet north-easterly of this there is an open-cut in 
oxidized tuff. 

At elevation, 1,250 feet, 350 feet north-west of the cabin and commencing 50 feet north- 
east of the trail, there is a continuous length of 200 feet of shallow stripping. This cuts across 
the gentle bench-slope in an easterly direction to the edge of a bluff about 30 feet high. It 
eommenees at the easterly edge of the porphyry and exposes the adjacent tuffs, showing finely- 
disseminated pyrite, but no shearing structure, quartz veins, or silicification. 

Most of the described work was done in 1929, since when the property has been idle. Other 
references to the property appear in Annual Reports of the Minister of Mines for the years 
1923,1925 to 1927, and 19,29. 
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This group consists of the Boundary Nos. 1, 2, 4, and Missing fink E’mction, 
Boundary. Crown-granted claims, and the Boundary No. S unsurveyed mineral claim, 

owned by D. L. M&tom&y, of Anyox. The property is, situated in the 
Upper Salmon River area at an elwation of about 2,106 feet, or 1,000, feet above the Salmon 
Glacier on the steep west slope of the Big Missouri Ridge, It is reached by motor-road from 
sesiboard at the village of Stewart for a distance of 13 miles to 800 feet elevation, thence by 
wagon-road for 1% miles to the Woodbine camp at 1,000 feet elevation. From here the old 
Big Missouri trail is followed for about 1% miles along the rugged and bluffed west bank of 
Cascadle Creek to 1,400 feet elevation. From this point the Indian trail, which switchhacks up 
the 20. to 40.degree rock-bluff’ed south slope of Big Missouri Ridge, is followed for about 
1 mile to 1,901) feet elevation. At this place an old trail in bad condition and densely overgrown 
with underbrush is followed for about 1% miles along the thickly-timbered and frequently 
rock-bluffed west side of the ridge, sloping 30 to 40 degrees to the Sslmon Glaei& about 700 
feet below. The last stretch of this trail to the workings is practically obliterated. The 
claims, which are situated about 1 mile south-easterly of the Big Missouri holdings, can perhaps 
be more conveniently reached from the Big Missowi camp at 2,500 feet elevation by following 
an old trail about timber-line to No Name Lake, then a line of least resistance around the east 
side of the like and down the ridge-slope tc the workings. 
* The property is adjoined on the north-east by the Iron Cap claim and Silver Coin group, 
and on the east by the Pag Roll and Iw&an groups. On the south and south-west it is adjoined 
by the old Glacier and Alaska-Canadian groups. The area of the claims and workings 
embraces the bluffed and densely-timbered 30- Co 40-degree west slope of Big Missouri Ridge 
to the Salmon Glacier, and the west ‘boundary of the claims practically abuts on the east rim 
of the glacier. The northerly section of the property is cut by the deep and rugged rock 
canyon of Myrtle Creek, which is the southerly drainage-outlet of No Name Lake. 

The mek formations of the locality consist of and&tic tuffs and altered volcanics (green- 
stone) of the Upper Bear River formation (Hazelton group), overlain in a few places by small 
argillite remnants of the Nass formation. These rocks are intruded by granitic dykes striking 
generally north-east. 

The mineral deposit consists of a well-defined silicified zone, up to and over 23 feet in 
width, striking from north 13 to 8 degrees west and dipping generally vertically to 8Q degrees 
east and west. The zone is generally well silicified and is well mineralized with blebs, streaks, 
and disseminated fine-grained pyrite, ehalcopyrite, sphalerite, and galena. In places unsilici- 
lied patches and fragments of argillite and chlorite are contained in the zone. The zone is 
traced north-westerly alongthe steep hill-slope for 626 feet at about 2,150 feet elevation on the 
south side of Myrtle Creek Canyon by four open-cuts and a short adit. On the north side of 
Myrtle Creek and about 1,000 feet north-westerly of the last south-side cuts are two open-cuts 
in argillite reported to expose about 3 feet of brecciated silicifieation. 

At 2,150 feet elevation, No. 1 open-cut exposes well-mineralized silicification for a width of 
5 feet in greenstone. On the east side of this cut there is a well-defined foot-wall striking north 
3 degrees west and dipping 30 degrees west, but the hanging-wall is not exposed. A felsite 
dyke 2 feet wide intersects the vein on the east side of this cut. A representative sample of 
the mineralization in this cut assayed: Gold, 0.06 oz. per ton; silver, 5.2 oz. per ton; copper, 
0.5 per cent.; lead, 0.4 per cent.; zinc, 3 per cent. 

At 2,160 feet elevation, 75 feet north 26 degrees west of No. 1 cut, a well-silicified zone 
10 feet wide is exposed in No. 2 cut. Silieification extends for about 3 feet into the foot-wall. 
A felsite dyke lies adjacent to the vein on the hanging-wall side in a volcanic breccia. The 
formation on the foot-wall side is greenstone, intersected to the east by a diorite dyke. In this 
cut the zone strikes north 13 degrees west and dips 80 degrees easterly. The zone is well 
mineralized in this exposure with pyrite, sphal@rite, galena, and chaleopyrite. A representa- 
tive sample of the zone in cut No. 2, across 10 feet, assayed: Gold, 0.05 oz. per ton; silver, 3 oz. 
per ton: copper, 1 per cent.: lead, 3 per cent.; zinc, 7.5 per cent. 

At 2,150 feet elevation, about 60 feet north 15 degrees west of No. 2 cut, an adit, in the face 
of a vertical bluff 15 feet high, has been driven north 87 degrees east for 331 feet. The first 
10 feet of this adit is in greenstone, after which the hanging-wall of the silicified zone is inter- 
sected, striking north 6 degrees west and dipping vertically to 8’5 degrees west. The ,adit con- 
tinues in the zone far 23 feet to the face, showing inrense silicification an,d generally sparse 
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mineralization with irregular blebs of pyrite, sphalerite, galena, and some chalcopyrite. At 
10 feet from the face a well-defined fracture striking north 8 degrees west and dipping 30 
degrees west cuts through the zone. Branching from this fracture in, the north wall of the adit 
another well-defined, fracture cuts into the south wall, striking north 25 degrees west and 
dipping 80 degrees south-westerly. Branching from this in the roof and cutting into the 
north wall a well-defined fracture strikes north 22 degrees east and dips 80 degrees easterly. 
The best mineralization in the adit extends from these fractures to the face. A sample of the 
face and 4 feet of both walls assayed: Gold, 0.0’4 oz. per ton; silver, 2.6 oz. per ton; copper, 
0.6 per cent.; lead, 3.5 per cent.; zinc, 9 per cent. 

At 2,100 feet elevation 1580 feet north 22 degrees west of the adit, No. 3 open-cut in the face 
of a bluff 12 feet high exposes a well-defined quartz cross-vein 17 inches wide. This is well 
mineralized with sphalerite, galena, chalcopyrite, and bornite, and occurs in volcanics (green- 
stone) adjacent to a diorite dyke on its foot-wall side. This vein strikes north 38 degrees west 
and dips 85 degrees south-westerly. Continuity in both directions beyond the cut is obscured 
by heavy timber and overburden. A sample across 17 inches representative of this vein in 
No. 3 cut assayed: Gold,, 0.04 oz. per ton; silver, 8 oz. per ton; copper, 3 per cent.; lead, 4 per 
cent.; zinc, 12 per cent. 

At 2,160 feet elevation, 3,50 feet north of No. 3 cut, No. 4, open-cut in the steep south hank 
of Myrtle Creek exposes weak silicification and some shearing in an oxidized rock. 

At 2,500 feet elevation, on the north side of Myrtle Creek Canyon and about 1,000 feet 
north-westerly of No. 4 cut, are two open-cuts reported to expose a quartzose breeeiated zone 
in argillite, 3 feet wide, mineralized with patches of pyrite and galen,a. These cuts are in a 
densely-timbered and underbrushed terrain and could not be located. 

The attitude of the zone on the south side of Myrtle Creek, in relation to thesteep slope 

of the ridge, lends itself to convenient depth-exploration by diamond-drillinr. 

Additional references to this property can be found in the Annual Reports for the years 
1911 and 1917 to 1919. 

Thi,s corpornti’on was incorporated on August lst, 1923, with a capitalization 
Indian Mines of $3,000,000, divided into 3,000,OOO shares. It was a reorganization of 

Corporation, Ltd. Indian Mines, Limited, which was incorporated in 1911 with l,OOO,OOO shares 
of the par value of $1 each, increased in 1922 to 1,600,OOO shares of the par 

value of $1 each. J. Fred Ritehie, Prince Rupert, is president; L. W. Patmore, Prince Rupert, 
is secretary; and the registered office is at Prince Rupert. The holdings consist of Portland 
No. 1 and No. 2, Big Dick, Fritz, Morn, A.M. Fmetim, O’Rrien Fraction, and l&g.& Jigs” 
Fraction Crown-granted mineral claims. Althouxh varying and generally low-grade gold 
values, with mainly zinc and lead sulphide mineralization, occur in the mineral deposit on this 
property, it is included under the heading of “ Gold Deposits ” because it is located in an area 
that is viewed as B gold-bearing area and in a rock formation known to be favourable in the 
area for the occurrence of gold-bearing deposits, 

The property is located in the Upper Salmon River area of the Portland Canal Mining 
Division on the west side of Cascade Creek and on the south slope of Big Missouri Ridge 
between 1.500 and 2,600 feet elevation. It is reached by the Premier Motor-road from seaboard 
at the village of Stewal+ for 13 miles to 800 feet elevation. From here a wagon-road along 
a fair grade extends for about l?h miles to the Woodhim camp at 1,000 feet elevation. The 
old Big Mi,ssouri Trail is then followed for about 1% miles along the steep and rock-bluffed 
west bank of Cascade Creek to 1,400 feet elevation where a good pack-horse trail branches 
off and switchbacks for about 1% miles up the comparatively rocky south slope of Big Missouri 
Ridge to the Indim. camp at 2,100 feet elevation. The toporrraphy of the area is comparatively 
rugged, thourh not as rough as that of the main mountain-range sections of t,he Portland Canal 
area. Big Mis,souri Ridge. trending north, separates the Salmon River Valley and Glacier on 
the west from Cascade Creek Valley, on the east. Steep, heavily-timbered, and locally- 
orecipitous and rock-bluffed sides slope to these valleys from a ravined, knolled, and lightly. 
timbered crest of 2,900 feet in the locality of the Ixdinn property. Timber-line is at about 
3,000 feet elevation. The camp is situated on a flat, grassy bench, well suited to this p~rpo,~~, 
but all the camp buildings have either collapsed or been d&roved by tire. Two stronclw 
constructed corrugated-iron shelters at the portal of No. 3 adit probably contain a power plant, 
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The area is in the eastern contact belt of the Coast Range batholith and about 1% miles 
east of the main eontact of the batholith. The rock formations of the locality are and&tic 
volcanic tuffs and breccias, some argillaceous sediments of the Upper Bear River formation 
(Hazelton group), and irregularly intruded porphyritic granodiorite. These rocks are gener- 
ally altered extensively by both replacement and shearing, the flows and tuffs being largely 
changed to greenstone and the local areas of argillite to chert and quartzitic slate. These 
rocks are intruded by granitic and dioritic dykes and later lamprophyre dykes. On the 
property, porphyritic~ granodiorite has the greatest distribution and forms the general host- 
rock of the mineral deposit. It varies from coarse and porphyritic in texture to very fine- 
grained and dense. Phenocrysts of orthoclase and plagioelase up to ‘/z inch long are 
sometimes seen in a dense greenish or greyi,sh ground-mass and occasionally grains of quartz. 
Where not evident to the naked eye, halos or ‘I ghosts ” of these crystals can sometimes be seen 
in the dense and frequently highly-altered ground-mess by use of the magnifying-gla,ss. In 
places this rock is calcareous and sericitic, and in such sections of greatest alteration is 
difficult to distinguish from the tuffs and flows (greenstone). As is general in the area, 
gradational or digestion contacts between the intrusive and the volcanic rocks are character. 
istic. Adjacent to the best mineralized sections of the deposit, the granodiorite is generally 
silicified, caleareous, and frequently sericitized. 

The mineral deposit consists of lentieular and irregular siliceous replacements in a shear- 
zone. The zone is irregularly mineralized, along. comparatively short lengths, with bunches, 
pockets, and lenses of chiefly sphalerite, palena, and pyrite. Silicifieatian varies from about 
2 feet wide to lenticular widths of 25 feet, and locally more or less massive mineralization 
extends across the entire width. The ahenr-zone strikes north and dips vertically to steenly 
east or west. Where explored in the underground workings it is characteristically irregular 
and frequently splits into branch mineralized fractures which disperse or are cut off by 
transverse fractures. Many unmineralized fracture-planes traverse the formation. One 
series strikes north 20 degrees west and dips 70 degrees westerly; another series strikes north 
parallel to the main zone and dips 80 degrees east; a third strikes north 10 degrees east and 
dips 75 degrees east; and a fourth series strikes north 30 degrees east and dips 85 degrees 
easterly. Although major faulting could not be definitely established, small dislocations 
undoubtedly occur, and it may be found that major faulting has occurred and to some extent 
way have caused the apparent irregular nature of the zone as exposed underground. 

The zone outcrops at 2,200 feet elevation above the ,portal of No. 2 adit; at No. 1 adit- 
~>ortal at 2,244 feet elevation; and has been traced by B series of outcrops and open-cuts for 
about 1,200 feet north to 2,525 feet elevation. The open-cuts are generally caved and over- 
grown with brush. Extensive oxidation, silicifieation, and some sulphide mineralization can 
rtill be observed in some of them. In No. 3 open-cut (” Galena cut “), at 2,343 feet elevation 
and 200 feet north-westerly of No. 1 adit-portal, a zone-width of 14 feet is exposed. Thi,s is 
appreciably oxidized, but well-developed sulphide mineralization is seen, of which a width of 
7.5 feet is mainly massive ralena, with some pyrite and sphalerite. Siliceous outcrops with 
irregular mineralization and oxidized quartz are seen at seven places along a distance of 1,000 
feet north of No. 3 cut to 2,525 feet elevation. 

The deposit ha,s been explored underground by three adits, at elevations 2,033, 2,191. and 
2,243 feet, and about 6,790 feet of diamond-drillinx in thirty-four holes from No. 1 and No. 3 
adits. The bulk of the work was done between 1923 and December, 1925, when operations 
ceased and a watchman was placed in charge until the camp was destroyed by fire about 1931. 

No. 1 adit, at 2,243 feet elevation, is a drift along a general northerly bearing for 1.240 
feet, with about 1,040 feet of subsidiary cros,scutting and drifting and about 130 feet of raisins 
in two raises. In this adit six sections, moderately to well mineralized with quartz and 
sulpbides, vith a total lenpth of 590 feet and varying in width from 3 to 25 feet, have been 
found. Sphalerite is the predominant mineral in these sections, with accompanying galena 
and pyrite. The first mineralized section occurs for a length of 160 feet from the portal of 
No. 1 adit, at which point the zone is intersected by a dioritic dyke 45 feet wide, striking north 
70 degrees west ‘across the adit. Some “ si,de-swiping ” and crosscutting has been done along 
this section, exposing moderate silicification and sparse mineralization across widths varying 
from 3 to 20 feet. The greatest width is close to the intersection of the vein by the dyke. 
At this point 104 crosscut extends westerly for 42 feet, and 20 feet from its face is a raise for 
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about 90 feet to the surface under the “ Galena cut.” This was not aoeessible and was not 
examined. 

The second mineralized section in No. 1 adit commences at the north contact of the dyke 
and continues for 85 feet along the main drift and IO6 crasscut to the top of a raise from No. 2 
adit. This section is generally very well mineralized with sphalerite, galena, and pyrite ael‘oss 
widths from 2 to 8.5 feet. The widest point, at 105 crosscut and 30 feet south of the raise, is 
a junction of two siliceous zones, the west and best-mineralized continuing along 106 crosscut 
and fading out towards the raise. The east zone, showing good silicification bit practically 
no mineralization, continues along 107 crosscut for 80 feet, where there is another length of 
42 feet, well mineralized across widths of 1% to 5 feet. From this point there is a stretch of 
170 feet showing only B few “arrow quartz stringers. Following this is a section of drift-width 
silieification for a length of 100 feet, showing good sulphide mineralization across widths of 
2 to 13.5 feet. A crosscut (111) for 65 feet to north-east at the section of greatest width 
continues in barren granodiorite and enters a basi,c dyke at the face. In the drift 20 feet north 
of 111 crosscut the mineralization and silicifieatio” fades out along a branch fracture striking 
north-east. Crosscut No. 112 follows thi,s for 26 feet, where it is cut off by a transverse 
fracture which strikes north and dips 47 degrees west. This crosscut continues for 65 feet 
to the basic dyke intersected in 111 crosscut. I” this area a” exploratory west drift for 190 
feet intersects several fractures striking north and north-east, but no mineralization is exposed. 

At 60 feet north of 112 crosscut the main drift enters B well-silicified structure, striking 
north-westerly and dipping 86 degrees north-east, well mineralized locally across widths of 
2 to 6.5 feet for a length of 110 feet. At the north end of this length, and the point of strongest 
silicification, the drift swings east, away from the zone, with sparsely~ilieified granodiorite 
in which it continues for 40 feet. It then swings sharply west into the zone again and continues 
in crosscut 114, which intersects a. width of 25 feet of the best mineralization exposed in No. 1 
adit. A rumple of the south side of 114 crosscut across a width of 25 feet assayed: Gold, 
0.14 oz. per ton; silver, 6 oz. per to”; copper, 0.2 per cent.; lead, 5.5 per cent.; zinc, 10.6 per 
cent. The vertical distance to the surface at this point is about 245 feet, but no raising has 
been done to prove the continuity of the mineralization in this section. It may prove to be 
lenticular. Irregular silicificatio”, with bunchy but fair mineralization across widths of 4 to 
1 feet, continues in the drift for about 30 feet north of 114 crosscut and then gradually fades 
into quartz and calcite stringers with sparse ‘pyrite mineralization. 

Fifty feet north of crosscut 114, crosscut 115 for 50 feet south-west intersects sparse 
silieifieation with sparse pyrite mineralization. At 70 feet north of crosscut 116, crosscut 116 
for 170 feet north-west intersects a few quartz and calcite stringers, some weak silicification, 
and sparse pyrite mineralization. 

No. 1 adit continues in granodiorite for 170 feet north of crosscut 116 to the face, inter- 
secting a. pronounced fault-plane striking north-westerly and dipping 40 ,degrees north-easterly, 
and a few quartz and calcite istringers with sparse pyrite mineralization. About 5,316 feet of 
diamond-drilling in twenty-four holes was done from No. 1 adit. 

No. 2 adit, at 2,191 feet elevation and 160 feet south-easterly of No. 1 adit, was started 
under the lowest and best surface showings. It is driven in a northerly direction for 490 feet, 
and branching from the main drift are 670 feet of subsidiary drifts, crosscuts, and “side- 
swiping,” with two raises of 50 and 25 feet and one winze 7.5 feet deep. I” these workings 
a much more scattered, lenticular, and irregular condition of silicification and mineralization 
is disclosed than in No. 1 adit. 

_..,.. The portal of No. 2 adit is at the contact of a lamprophyre dyke intersecting granodiorite 
at a” acute angle across the adit. This dyke is again intersected by 206 and 209 west cross,. 
cuts. At 350 feet north of the portal the adit intersects a diorite dyke 60 feet wide striking 
easterly. This dyke is also intersected 25 feet to the east by 207 crosscut and drift, and 
a crosscut extending east from this intersects a lamprophyre dyke striking north-east at its 
face. The rest of No. 2 adit-workings are in porphyritic granodiorite. 

In the main drift of No. 2 adit and 200 feet from its port81 scattered silicificatio” with 
very sparse mineralization is encountered. Forty feet north of this point a length of weak 
silicificatio” is exposed with fair mineralization across widths of 2% to 4 feet. Thirty-five 
feet north of this, 207 crosscut east intersects at 25 feet from the main drift a branch silicified 
structure striking north-easterly and dipping 36 degrees north-westerly. This is cut off at its 
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south end by a fault striking north and dipping steeply west. The branch-structure is drifted 
on to the north for 160 feet, showing well-mineralized silicification across widths of 1 to 5 feet. 

The northerly 35 feet of this length is in the diorite dyke and the silicification at the end of 
this stretch cuts into the west wall of the drift. A crosscut to the west, about 40 feet to the 
north, has failed to pick up the extension. A raise for 55 feet from 207 crosscut on the foot- 
wall of the mineralization was inaccessible and was not examined, but is reported in the Annual 
Report of the Minister of Mines, 1922, page 85, to disclose encouraging widths of good mineral- 
ization. In an incline winze, 7.5 feet deep, at the north end af this mineralized stretch there 
is a 6- to l&inch width well mineralized with sphnlerite, galena, pyrite, and chal,copyrite. 
A sample across this width, representing the exposure on the east side of the win%, assayed: 
Gold, 1.22 oz. per ton; silver, 8 oz. per ton; copper, 1 per cent.; lead, 6.6 per cent.; zinc, 
17 per cent. 

The best mineralization in No. 2 adit is seen at the north end of the main drift. Here 
there is a length of 60 feet, continuing to the face, well mineralized across widths of 4 to 15 
feet. In this section a raise of 50 feet extends to No. 1 level. A sample across 10 feet of 
mineralized silieification on the south wall of a crosscut to the west, at the face of NO. 2 adit, 
assayed: Gold, 0.03 oz. per ton; silver, 2.2 oz. per ton; copper, 0.1 per cent.; lead, 7.2 per 
cent.: zinc, 8.9 per cent. 

No. 3 adit is at 2,033 feet elevation and 280 feet south-easterly from No. 2 adit. It is 
driven in a northerly direction for 1,300 feet, with 920 feet of lateral crosscuts and drifts. 
For 240 feet from the portal the adit is driven in tuffs, but continues in granodiorite to 40 feet 
from the face, where argillite is entered and continues to the face. In the east and west 
crosscuts, lamprophyre and diorite dykes and a few bands of tuff are loexlly intersected. A few 
isolated, generally barren streaks of silicitication and quartz stringers are encountered in these 
workings, and three very small and unimportant patches of sulphide mineralization. The best 
silicifieation seen is weak, irregular, and practically barren, extending for about 100 feet from 
the portal. Ten diamond-drill holes were drilled east and west from these workings, totallinp 
1,473 feet, and are reported by the president of the company to have encountered sxne 
mineralization and law-grade values to the west. 

Whereas gold and silver values in the mineralized sections disclosed in No. 2 and Xo. 1 
adits and on surface are generally law grade, methodical sampling of these di,sclosures, 
together with a conducive market price for lead and zinc, may indicate a grade and possible 
tonnage sufi?cint to warrant further development on these horizons. The best mineralization 
and structure on No. 2 adit is disclosed~ at the north end of this working. 

Additional references to this property can also be found in British Columbia Minister of 
Mines’ Annual Reports for 1910, 1912, 1913, 1917 to 1920, and 1922 to 1925; also Geological 
Survey of Canada Memoirs 32 and 132. 

BEAR RIVER AREA, PORTLAND CANAL. 

This group of ten claims and fractions owned by H. P. Gibson, of Stewart, 
Mk7)+hVe*. is situated on t,he east side of the Bear River Valley, about 6 miles from 

seaboard at the village of Stewart, Portland Canal Mining Division. The 
southerly claims of the group arc adjoined on the south by the northerly claims of the Dunwell 
Mines, Limited, and to the east the group is adjoined by the Silver Ledge group and Victoria 
Mines property. To the west the claims abut on the Bear River Valley bottom. The property 
is reached by the Bear River Motor-road from Stewart far 6 miles to elevation 200 feet, from 
where a trail switchbacks for half a mile up the 20-degree rocky slope of the mountain to the 
cabin at elevation 410 feet. The west slope of the mountain, along which the claims are 
located between 200 and 1,500 feet elevation, is thickly timbered with hemlock, cedar, and 
some spruce, and slopes through rock bluffs and ridges at an average angle of about 27 degrees 
to the Bear River Valley. 

The claims were staked about twenty years ago and in 1923 the Mayflower Mining Corn- 
pany, Limited, was formed and carried out some underground exploration. Since that time 
intermittent exploration has been done by lessees and during 1936 some prospeetiq was done. 
The original discoveries were in the vicinity of the cabin, but about three years ago a nzw 
discovery was made several hundred feet southerly of these. 

2 
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The rock formation of the locality is a small stock of granodiorite intrusive into argillite, 
tuffaceocls sediments, and tuffs of the Bear River formation (lower Harelton group). The 
exposed granodiorite occupies a strip aligned north-south, parallel with the Bear River Valley 
for a length of about 6,000 feet and a width of about 1,200 feet between the valley-bottom at 
200 feet elevation to around 1,500 feet elevation. The granodiorite is generally phanero- 
crystalline with accessory biotite and hornblende. Major jointing strikes north 30 to 60 
degrees west and dips steeply south, and minor jointing strikes north and dips steeply east. 

The mineral deposit consists of quartz veins and lenses occupying joint-planes in grano- 
diorite, locally sheared, and mineralized with pyrite, chalcopyrite, some galena $nd sphalerite. 
On the adjoining Ben Ali claim of the Dunwell Company a vein in the southerly section of the 
granodiorite stock, with similar mineralization as those on the Mayflower, contains good gold 
values and has been extensively mined. 

On the Tyee claim of the Mayflower group at elevation 410 feet and about 300 feet east 
of the cabin a series of open-cuts along the edge of a low bluff expose irregular and lenticular 
quartz veins and silicification mineralized with pyrite and some sphalerite in blebs and patches. 
In the most northerly cut a well-defined quartz vein well mineralized with pyrite is exposed, 
striking north 2 degrees east and dipping 65 degrees east. The vein is obscured by overburden 
to the north and by talus in the cut. In the southerly extension of the cut along the bluff two 
patches of quartz, I2 inches wide and well mineralized with pyrite, are exposed on the foot- 
wall side of a fault which strikes north-easterly and dips 60 degrees south-easterly. A sample 
across the most westerly quartz-pyrite patch assayed: Gold, 0.04 oz. per ton; silver, 2.6 oz. 
per ton; copper, nil. The vein or veins exposed in these cuts are probably faulted by “A” 
fault, which is exposed in the cut about 20 feet south of the most northerly cut. The surface 
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expaures south of Fault “A” cannot be definitely correlated with the quartz vein in the north 
cut. 

About 6 feet south of Fault “A” a quartzose shear 2 feet wide is exposed in a cut along 
the brow of the bluff. This strikes south 60 degrees east and dips 70 degrees south-westerly 
and is sparsely mineralized with pyrite. A sample axross 2 feet in this exposure assayed: 
Gold, 0.04 oz. per ton; silver, 0.8 oz. per ton; copper, nil. 

About 10 feet south-easterly of this a crescent-shaped cut exposes about 8 feet of siliceous 
replacement in granodiorite moderately mineralized with pyrite at the north side of the cut 
and apparently contained in a weak structure striking north-west and dipping steeply south- 
west. About 5 feet south of this cut siliceous replacement 3.5 feet wide, sparsely mineralized 
with pyrite, is exposed on the brow of the bluff. This structure strikes south 41 degrees east 
and dips ‘75 degrees south-west, and a sample across 3.5 feet assayed: Gold, trace; silver, 
0.4 oz. per ton; copper, nil. A shaft adjacent to the crescent-shaped cut was filled with water. 
These structures have not been traced on the surface beyond the cuts where possible continuity 
is~ obscured by heavily-timbered and somewhat bouldery overburden. 

At elevation 390 feet in the bed of a small creek 120 feet west of these cuts, an adit has 
been driven north 77 degrees east for 99 feet in granodiorite. At the portal a quartz vein 
12 inches wide moderately mineralized with pyrite, striking north 15 degrees west and dipping 
30 degrees north-easterly, is intersected. At 71 feet a quartz vein 2.5 to 4.5 feet wide well 
mineralized with pyrite and sparse galena and sphalerite, striking north 33 degrees west and 
dipping 60 degrees south-westerly, is intersected. A sample across this vein, 4.5 feet wide 
on the south wall of the adit, assayed: Gold, 0.16 oz. per ton; silver, 6.2 oz. per ton: copper, 
ail. At 99 feet the adit intersects a quartz vein 14 inches wide, striking north 10 degrees west 
and dipping 70 degrees west. This vein is sparsely and irregularly mineralized with ,blehs 
and small patches of pyrite. A sample across 14 inches in the south wall of the adit assayed: 
Gold, trace; silver, 0.6 oz. per ton; copper, nil. This vein should junction with the second 
vein at about 50 feet ,south of the adit. At the north wall of the adit the vein is intersected 
by a. fault striking north 28 degrees west and dipping 85 degrees south-westerly. This is 
quite possibly Fault “A” exposed in the surface cuts. For some unknown reason the vein 
has been left unexplored in the south wall of the adit and the fault was drifted on for 36 feet, 
showing a few narrow patches of barren quartz. The working is then turned north 70 degrees 
east for,36 feet in barren granodiorite. 

Several.hundred feet southerly of these showings a new dis’covery was made in a deep 
creek-draw. This consists of a sheared quartz vein locally well mineralized with pyrite, 
chaleopyrite, some sphalerite and galena, striking north 66 degrees west and dipping 67 degrees 
south-westerly. The vein occurs in granodiorite close to the contact with the overlying 
volcanics of the Bear River series. The vein outcrops in the steep bed of a. creek-draw and 
at elevation 800 feet an open-cut has been excavated on the showing. This exposes B width 
of 41 inches of sheared qusrtzose vein material, of which 18 inches on the hanging-wall is well 
mineralized. A sample aross 41 inches at the bottom of the cut assayed: Gold, 0.2 oz. per 
ton; silver, 1.8 oz. per ton; copper, trace; lead, nil; zinc, 2 per cent. 

Continuity of the vein above and below this showing is obscured by overburden and slide- 
rock in the creek-draw, but at about elevation 1,600 feet an exposure of similar mineralization 
occurring in hybrid contact-rocks may possibly be correlated with the lower exposure. During 
1935 some further exploration of this owurrence was carried out in an adit by a lessee. The 
results of this work are reported to have been discouraging. 

In view of the good gold values in quartz veins similarly mineralized and occurring in 
the same granodiorite stock on the Ben AZi claim, adjoining the Mayflower on the south, 
further exploration of the Mayflower veins and detailed surface-prospecting of the May&w 
ground is warranted. 

TAXU RIVER AREA. 

The mouth of the Taku River is at the head of Taku Inlet at about latitude 58 degrees 
20 minutes north and l,ongitude 134 degrees west. It is 25 miles north-east of Juneau, Alaska, 
and 320 miles north of Prince Rupert, British Columbia. The river is the main drainape- 
trough for about 5,000 square miles of the north-western section of British Columbia. The 
British Columbia-Alaska boundary crosses the river about 20 miles from its mouth, and at the 
crossing is practically coincident with the north-westerly-striking eastern margin of the Coast 
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Range batholith. This feature throws the important mineralization area of the eastern 
contact-belt in Canadian territory east of the Alaskan Panhandle. The settlement of Tulse- 
quah, B.C., is located near the mouth of the Tulsequah River, a westside tributary, about 
6 miles above the International Boundary. The nearest settlements are Atlin, about 143 miles 
north of the river-mouth, and Juneau, Alaska, 25 miles north-east. 

The area is reached by direct and frequent steamship connection from Prince Rupert to 
Juneau and thence by launch and river-boat up the Taku River to Tulsequah. With the 
establishment of a Canadian Customs office at Tulsequah in 1936, the facility of aeroplane 
transportation from Juneau, at seaboard, or Atlin, in the interior, is now also available. 

The topography of the country embodies generally those features which are common with 
other parts of the Pacific slope and eastern contact areas of the Coast Range batholi,th. The 
area is rough and rugged with steep heavily-timbered and rock-bluffed slopes rising abruptly 
from the valleys to hare, precipitous peaks from 5,0,00, to 8,OO’O’ feet in altitude. Detached rem- 
nants from the receded ice-sheet fill several &cial cirques of the higher altitudes, and, in’ the 
central section spectacular glacier-tongues lead from the ice-sheet covering the range to the 
heads of the valleys and form the sources of the creeks and rivers. 

The Taku River and its tributaries are glacier-fed streams, cutting their way through 
the Coast Range to the sea. The large quantities of transported silt has resulted in the foma- 
tion of numerous bars, sloughs, lowly& islands, and B network of channels. The main 
stream is featured by a gradual gradient between its mouth and the Tulsequah River, there 
being a rise of only I,0 feet from sea-level in this distance of 26 miles. Above the Tulsequah 
the gradient steepens. 

The Tulsequah River is a main west-side tributary of the Taku, about 26 miles north- 
easterly of its mouth. It has its source in the spectacular Tulsequah Glacier, 14 miles north- 
west&y of its junction with the Taku. It is a much more rapid stream than the Taku and its 
navigation by small boats is difficult and dangerous. The gradient of the main riverAbed 
averages about l/n per cent. for its entire length. The bed of the Tulsequah is spread over a 
width of half a mile and is featured by innumerable shallow, fast-flowing, and continuously 
ohmging channels, separatedl by shifting sand and gravel bars. The valley of the Tulsequah 
varies from 3/a to 1% miles wide. At the junction of the stream with the Taku, on the west 
side, a Aat slough and beaver-dam area 21% miles wide and 5 miles long is a marked feature. 
A road extending for 6 miles from the north bank of the Taku to the Whitewater property has 
been constructed on this flat. A remarkable peri~odical flood condition, of practically annual 
occurrence, originates onr the Tulsequah River. This emanates from the bursting-out from 
under the Tulsequah Glacier of an enormous volume of accumulating summer water which 
causes the river to rise 10 to 15 feet in about two days, with equally rapid subsidence. This 
flood generally occ”rs between September and N~ovember. 

The area is on the westerly fringe of the Interior Plateaux region or dry belt. Rain and 
snow precipitation is moderate and decreases steadily to the eastward. About the beginning 
of November slush-ice begins to form on the Taku River and navigation is impeded, by about 
November 15th. Towards the beginning of May the lowlands are free of snow and river 
navigation becomes pmsible again. 

The area in British Columbia is embraced hy the eastern contact-belt of the Coast Range 
batholith. The batholith-contact strikes in a north-westerly direction across the Taku River 
and appears to follow this course about 6 miles westerly of the Tulsequah River. The rocks 
east of the contact consist mainly of the older igneous groups, probably Triassic or Jurassic, 
with some limestone and altered sedimentaries. The igneous rocks and some of the sedimen- 
taries me generally altered, to greenstone, phyllite, and schist. The igneous rocks are generally 
fine-grained, compact, and heavily silicified and carbonatized and are probably altered andesitic 
volcanics. Associsted with these are fine-grained interbed,ded tuffs, frequently caleareous and 
extensively altered by carbonatization and light-prey to buff in colour. Argillites and slates 
occur towards the head of tihhe Tulsequah River and in the upper stretches of the Taku. Folding, 
defined fracturing, and shearing is evident contiguous to and within 6 to 7 miles westerly of 
the batholith-contact. In this b,elt, major fracturing accompanied locally by well-defined shear- 
ing has occurred along north-easterly and north-westerly directions. 

There is evidence in the area of the Tulsequah River of a limited amount of prospecting 
and work by (‘ old-timers,” but the date ,of these activities is not known. In 1925 some placer- 
gold leases were taken up in the Nakins River area by Kansas City interests. A limited 
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interest in the section evolved several years ago through the discovery and staking by W. Kirk- 
ham, of Juneau, of the Tzdsequnh Chief group on the east side of the Tulsequah River. The 
first official reference to the area and its ,mineral potentialities is contained in the Annual 
Report of the Minister of Mines for the year 1923. In 1’92.3 the Tulsequah Chief was bonded 

to the Alaska Juneau Gold Mining Company, which carried out a small amount of work and 
later relinquished the option. In 1928 a Juneau syndicate again optioned the Tulsequah Chief 
and in 1929 bonded it to the United Eastern M,ining Company, of Los Angeles, which carried 
out extensive exploration with encouraging results, and although the property has been inactive 
since 1930, this company still retains its interest. This activity resulted in a revival of pros- 
pecting and in 1929 Juneau prospectors staked the Big Bull or Manvilla group. Almost imme- 
diately this was bonded to the Alaska Juneau Gold Mining Company, which carried out e&n- 
sive development, but relinquished the option ‘in 1930. Several other promising discoveries 
were made in 1929 by Ala,skan prospectors, amongst which was the Whiteweter group. The 
depression period caused a cessation of activity in 1933, but with the enmuraging further 
development of the Whitewatw interest has again been increasing since 1935. Annual Reports 
of the Minister of Mines for the years 1923, 1928 to 1933, and 1935.) 

This company was incorporated in British Columbia on October 17th, 1936, 
Polaris-Taku as B private limited company. On Navemher 4th, 1936, it acquired the inter- 

Mining Co., Ltd. est previously held by Edward C. Cangdon, Duluth, Minnesota, in eleven. 
mineral claims known as the Whitewater group. The registered office is the 

office of the company’s solicitors, Messrs. Robertson, Douglas, and Symes, 040 Pender Street 
West, Vancouver. Edward C. Congdon, Duluth, is the president of the company. 

The property is situated in the Taku River area, the general features of which are 
described under that head,ing, introductory to this report. The claims are located between ele- 
vations of 100 and 1,000 feet on the west bank of ihe Tulszquah River, about 6 miles from its 
confluence with the Taku River. The area is reached by launch from Juneau, Alaska, to the 
month of the Taku River, and thence by specially-constructed rive&oat up the Taku River for 
26 miles to the settlement of Tulsequah. The British Columbia-Alaska boundary is crossed 
about 20 miles from the mouth of the Taku River. With the opening of a C,anadian Customs 
office at Tulsequah in 1936, the facility of aeroplane tranlsportati,on from Juneau at seaboard or 
Atlin in the interior, can now be utilized. A road, constructed by the present operators, extends 
for 6 miles through extensive sand and gravel flats along the west bank of the Tulsequah River 
from its confluence with the Taku River to the camp at elevation 100’ feet. 

The mineral-showings on the Silver King No. 4 claim of the Whitewatcr group were origi- 
nally discovered and staked in 1929 by Art Hedman, Ray Walker, Ray Race, and associates, of 
Juneau. The group and several adjoining claims were optioned by the N. A. Timmins Cor- 
poration. which carried out surface-trenching, open-cutting, and 5,297 feet of diamond-drilhng 
in nineteen holes during the seasons of 1931 and I%32 and then relinquished the option. The 
Alaska Juneau Gold Minming Company optioned the group and adjoining claims towards the 
end of 19,32, did some underground exploration during 1933,, and then relinquished the option. 
The property was further investigated during the season of 1934 by H. Townsend, of Seattle, 
and D. C. Sharpstone, of Duluth, with the result that it was bonded by Edward C. Congdon 
and associates. Further underground exploration and development was commenced by these 
interests in 1935 and has been carried on continuously since that time. 

The topography of the locality is rough and rugged and featured by steep, rock-bluffed 
mountain-slopes rising from ihe valley-bottom to bare ridges and peaks of 5,000 to 6,O’OO feet 
elevati’on. The lower slopes are in part deeply covered with clay and moraine overburden and 
densely timbered with hemlock, cedar, and some spruce to about 3,O’OO feet elevation. The 
Tulsequah River occupies B trough % to 1% miles wide, with precipitous rock-bluffed sides 
along its upper reaches, but moderating to hanks of sand and gravel benches and flood-flats 
near ils mouth. 

The area lies within the eastern contact-belt of the Coast Range ‘batholith and the locality 
of the Whitewater is about 5 miles easterly of the main batholith-contact. The rocks of the 
locality are greenstone, ealcareous tuff, and mica-schist (pbyllite), representing flow and 
tuf%,eeous volcanies, possibly in part sedimentary, extensively altered by silicification, earbn- 
atization, and shearing. The main canponents of the series are massive altered greenstone 
and mica-sch&. Locally, bedding striking about north 30 degrees east and dipping steeply 
south-easterly, suggesting altered sedimentary rocks in these places, is seen. These rocks are 
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intruded by felsite dykcs which locally are associated with mineralized structures. Extensive 
post-mineral faulting striking north-westerly to north and dipping 30 to 10 degrees easterly 
cuts the formation. At least two major faults and several minor faults are known to have 
dislocated the mineralized zones in varying degree. The mineralization consists of quark- 
carbonate stringers, either isolated or distributed in zones across widths of over 20 feet, 
compact quartz-carbonate veins, shatter- and shear-zones varying from about 2 to 16 feet 
in width, with the greatest widths generally occurring at vein or zone junctions. The zones 
strike from north-west to north-cast and generally dip fairly steeply south-west and south-east. 
The main structures consist of a network of quartz veins, stringers, and veinlets with inter- 
vening partial or complete silicifieation of the rock formation. Locally, small fault-displace- 
ments of a few inches, to&her with hending and shattering, affects the quartz and carbonate 
veins, stringers, and veinlets in the zones. A brecciated structure is also a local feature. 
The general zone-structure indicates intermittent movement over & long period during and 
after the processes of mineralization. Quartz of at least tv?o distinct periods of deposition 
occurs in the mineralized zone-structures and a detailed study of the peragenesis of the deposit 
may establish an association of goldAbearing mineral-deposition with one of these periods. 
The carbonate stringers, v&lets, and replacements vary from white calcite to pinkish and 
buff ankerite, the latter largely predominating. Stringers of this mineral of both pre- and 
post-quartz age were observed, but the general distribution appears to suggest later deposition 
than the earliest quartz, and possibly in part later than the latest quartz. Cases of carbonate 
veins and veinlets intersecting each other are to be seen, indicating also a varying age-factor 
in the deposition of this material. It appears to have continued into the latest phase of 
mineralization. Quartz and carbonate replacement extends appreciably into the wall-rocks. 
Serieitization of the mineralized zones and the adjacent wall-rock is also strongly developed. 
Light-green micaeeous areas and patches of probably fuehsite are a characteristic of the 
mineralized structures and altered wall-rock. The more compact mineralized zones have 
fairly well-defined walls, but replacement and alteration extends beyond them and gradually 
fades out. 

The zones are mineralized with very finely-disseminated pyrite and arsenopyrite, and, 
locally, minor quantities of stihnite. Where stibnite occurs it is generally associated with 
pinkish carbonate veins, veinlets, and patches in unoxidized sections in some outcrops. It is 
not evident in underground exposures of the zones. Samples from discovery outcrops on the 
Silver King No. 4 assayed 6 per cent. antimony; but samples from short adits about 40 to 75 
feet under these outcrops showed no antimony content. In the more extensive underground 
workiws with backs of 100 to 200 feet, stihnite is rarely recognized in the microscopic examina- 
tion of polished sections and assays of samples show only traces of or no antimony. General 
evidence indicates stibnite to accompany the latest phase of mineralization and to diminish in 
quantity with depth. 

Arsenopyrite and pyrite constitute the main sulphide mineralization of the zones. These 
occur so finely disseminated that sometimes in sections carrying good gold values the sulpbides 
are not readily distinguished except with aid of a magnifying-glass. 

The fallowin? is from “ Ore Dressing and Metallurgical Investigation No. 632,” by the 
Department of Mines, Canada:- 

A”szNKaL-““LD ORE FROM WHITEWaTER MINE, ON T”LsEQ”aH Rnw., SIX MILES NOrrH OF 
TULSEQ”*H, Talc” Rl”ER DwnmT, *mm MINlNC DIYISION, BRlTISH C”L”MBI*. 

Shipment.--* shipment of two sacks of OR marked Sample No. 1 and Sample No. 2, wei&,inp 234 
pounds and 94 pounds respectively, was received March 8, 1935. The samples were submitted by D. c. 
Sharpstone, Freeman Hotel, Auburn, California. lJ.S.A. 

Cheroctoristics of the Ore.-Samples were taken from tile two lots representing the Shipment, and 
twelve polished sections were prepared and examined mieroseopieally for the purpose of determining the 
character of the ore. The two lots are identical in B microscopic character and are described as one. 

The ganyue is e. dark to light green, fine textured carbonate rock, probably dolomitie, which contains 
stringers of white carbonate and patches of rusty to white quartr. 

The metallic lninerais ““ted in the polished sections me, in their order of abundance, arsenopyrite, 
pyrite, undetermined mineral A, pyrrilotite. and mag.netite c ?). Tests for ““determined miners, A are 
as follows:- 

Colour: Grey. 
Hardness: Moderately soit-C to D. 
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At elevation 660,feet in the south-east corner of Silver King No. 4, open-cutting and trench- 
ing along the brow of the steep bluff on the west side of Whitewater Creek expose five well- 
mineralized structures, 3 feet to about 8 feet wide, distributed across about 125 feet in a dis- 
turbed, shattered, and highly-oxidized formation. These may represent separate shear-zones 
or may be part of a wide shatter-zone striking north-easterly and dipping about 60’ degrees 
south-east. Continuity of the zone to the south-west is probably established for 300 feet by 
six trenches in deep overburden which expose some sulphides and generally heavily-oxidized 
material across widths of 2 to 7 feet. In these trenches,offsets up to about 20 feet to the south 
from the strike-projection of preceding exposures suggest a bending of the structure to the 
south or probable cross-faulting. To the north-east the structures can be traced by outcrop 
down the rock-slope for about 75 feet towards the creek-bottom, where slide-rock abseures 
further possible continuity. In the bare rock-face of the canyon on the ea6t side of Whitewater 
Creek continuity is not evident, suggesting a fault in close alignment with the creek. 
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The central or No. 1 cut at elevatio,n 661) feet, along the brow of the hill, exposes pyrite, 
arsenoPYrit% and stibnite in a quartz-carhnate gangue, heavily oxidized across 8 to IO feet. 
A sample across 6’ feet of unoxidized vein-matter assayed: Gold, 0.8 oz. per ton; ,silver, 0.2 
oz. Per ton; antimOnY, 6 Per cent. At elevation 625 feet, 25 feet east of this cut, an adit starting 
as B drift along the foot-wall side of this structure was driven, south-westerly for 38 feet during 
the Timmins operation. At 20 feet from the portal the adit swings west through the foot-wall 
and away from the vein which strikes jnto the east wall. In this working a well-mineralized 
quartz-carbonate structure 5 feet wide is disclosed. At 24 feet in from the portal a sample 
W*OSS 5 feet assayed: Gold, 0.4,0 oz. per ton; silver, 0.20 oz. per ton; a-s&c, 0.1 per cent.; 
antimony, nil. 

At elevation 585 feet in the face of the steep bluff-slope to Whitewater Creek and 43 feet 
north-easterly from the old Timmins adit the present operators have driven an adit (“ Canyon ” 
adit) on the same vein (101) in a south-westerly direction. It follows the vein, for 66 feet, 
disclosing B width of 30 to 41 inches with characteristic mineralization. At this point the 
vein is cut by a pronounced fault striking about north 6’0 degrees west and dipping 55 degrees 
north-east. A sample across 4 feet, IO feet north of t,he fault, assayed: Gold, 0.56 oz. per to,,; 
silver, 0.4 oz. per ton: arsenic, 0.8 per cent.; antimony, nil. At 66: feet in the sdit swings west 
and continues in greenstone for 10’8 feet (end of July). At 85 feet from the bend, 102 vein is 
intersected, strike north 22 degrees east, dip about 70 degrees south-easterly, 41 inches wide and 
well mineralized with arsenopyrite and pyrite. A sample ~CPOSS 41 inches on the south side of 
the working assayed: Gold, 0’.30 oz. per ton; silver, 0.1 oz. per ton; arsenic, 1.2 per cent.; 
‘antimony, nil. Exploration and development of this area of the claims is proceeding. 

At elevation 800 feet on the Silver King No. 4 and about 700 feet westerly of the “ Canyon ” 
adit, a wide quartz-carbonate zone outcrops along the bluff, forming a waterfall in the canyon 
of Whitewater Creek. The width of this zone could not be definitely determined,, but in an 
open-cut at the south side of the falls a width of about 6 feet of quartz-earboluate replacement 
is exposed. The zone strikes north-westerly and is sparsely mineralized with pyrite in blebs 
and fine dissemination. A,bout 10~0 feet to the south-east this zone is again exposed at an eleva- 
tionof 760 feet, &owing heavy oxidation with quartz-carbonate gangue and some pyrite across 
a width of about 8 feet. These outcrops are about 2;OOO feet north-westerly of the principal 
workings on the main north-west zone (“A” vein) at elevations of 246 and 145 feet, but cannot 
be correlated with this zone until further exploration has been completed. 

At elevation 580 feet, about 5,50 feet southerly of the “ Canyon ” adit and about 150’ feet 
north-easterly of the old Timmins Camp, at least two quartz-eanbonate veins and several 
stringers are exposed in the bed and banks of Camp Creek. These are distributed across a 
width of about 50 feet, striking north to north-easterly across the creek and dipping about 80 
degrees south-east. The structures, 2 to over 3 feet wide, are shattered, sheared, and 
extensively oxidized, but locally a quartz-carbonate gangue with pyrite, arsenopyrite, and 
stibnite is seen. Five branching and extensive trenches in deep overburden extending for 
560 feet to the south of these exposures disclose heavy oxidation and several similar structures 
in general alignment. In some of these widths of 1.5 to 5 feet of finely-disseminated sulphide 
mineralization are exposed. In the main north-south trench small local and heavily-oxidized 
cross-structures are also to be seen. The oxidized and mineralized structures exposed in these 
trenches cannot be definitely correlated, but they an probably be interpreted as veins and 
branch wins contained in a wide north-easterly-striking fracture-zone. No development-work 
has been ‘carried out on these structures, but it is understood that it is planned to extend the 
main workings from the “A.J.” and “ Polaris ” adits into this area. The “ Canyon” adit is 
abobout 1,625 feet north 21 degrees west from the portal of the “A.J.” adit and at 339 feet 
higher elevation. 

At elevation 440 feet, 500 feet north-easterly of the old Timmins Camp, trench I3 exposes 
a northerly-trending structure 6 feet wide heavily oxidized but locally well mineralized with 
pyrite and arsenopyrite. To the north, oxidized outcrops along a distance of 150 feet extending 
across Whitewater Creek can be aligned with this exposure. To the south heavily-oxidized 
vein-matter across a width of 10 feet probably represents the southerly continuity of this 
structure. 

Farther south, extensive cross-trenching at intervals for 850 feet to the vicinity of the 
“A.J.” adit exposes at least two main north-south structures with #branches and junctions 
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and widths of 3 to 23 feet. These exposures are generally heavily oxidized, shattered, and 
shared, but locslly unoxidized vein-matter is well mineralized with arsenopyrite and pyrite. 

At about elevation 200 feet and 1,000 feet north-easterly from the “A.J.” adit, B well- 
defined replacement-zone in greenstone (” Blue Bird “) is exposed by open-cuts an both sides 
of Whitewater Creek. It strikes north 7 degrees west and is well mineralized with finely- 
disseminated arsenopyrite and pyrite and sparse blebs of stibnite in a quartz-carbonate gangue 
across an undelimited width of 4 feet. Several adjacent stringers indicate a zone-width 
greater than that exposed in the cuts. A sample across 3 feet of the best-mineralized section 
of this exposure on the south bank of thecreek assayed: Gold, 3.08 oz. per ton; silver, 0.20 oz. 
per ton; arsenic, trace (?) ; antimony, nil (?). About 100 feet south-east a. trench exposes 
7 feet of highly-oxidized and shattered material that is probably the continuation of this zone. 
The structure has not been traced to the north-west. 

It is important to note that with the exception of the most westerly of the described surface 
exposures, which is a north-west structure, all of the other described surface showings are 
north-east and north structures. The north-e,& and north structures exposed on the surface 
are on the hanging-wall side (above) of a. major fault (No. 1) striking north-westerly to north 
and dipping 35 to 45 degrees easterly. This fault follows closely Beaver Creek, about 85 feet 
south-west of the portal of “A.J.” adit. The surface exposures of “A” zone (north-west zone) 
and the underground developments on it and on zones “ 1,” “ 2,” “ 3.” “ 4,” and “ 5,” which are 
north-east and north structures, completed up to the time of examination, are all on the foot. 
wall side (under) of No. 1 fault. The factors of displacement relative to this fault are not 
definitely known, and consequently a correlation of the north and north-east zones disclosed 
in the adit-workings, with surface exposures, could not be established. In the “A.J.” and 
“ Polaris ” adits, fracture-zones containing several quartz-carbonate stringers and isolated 
stringers have been intersected on the hanging-wall side (above) No. 1 fault. 

The “A” zone or north-west zone is disclosed in trench 24 at elevation 410 feet, adjacent 
to and on the south bank of Beaver Creek and 350 feet north-westerly of the “A.J.” adit-portal 
at elevation 246 feet. In this trench a width of about 20 feet of heavily-oxidized, shattered, 
and sheared vein-matter is exposed, well mineralized with arsenopyrite and pyrite in unoxidized 
portions of the quartz-carbonate gangue. The zone strikes north 55 degrees west and dips 
80 degrees south-west. The adjacent wall-rock is extensively altered and oxidized, but on the 
hanging-wall side can be classified as mica-schist with an adjacent felsite dyke. In trench 25, 
about 130 feet north-west of trench 24, a width of about 25 feet of heavily-oxidized and 
shattered replacement-matter is exposed, well mineralized with arsenopyrite and pyrite in 
unoxidized portions across B width of 14 feet on the hanging-wall side. Trench 39, about 50 
feet north-west of trench 25, discloses heavy oxidation across 20 feet, with characteristic 
suiphide and gangue mineralization in isolated unoxidized portions. The hanging-wall rock 
is mica-schist with a felsite dyke adjacent to the vein. A trench in deep moraine overburden, 
50 feet north-west of trench 39, is caved and flooded. Further possible surface-continuity to 
the north-west is obscured by heavy timber, underbrush, and deep moraine overburden. 
Surface-continuity down the hill south-east of trench 24 is obscured by deep moraine over- 
burden and disturbed by No. 1 fault. 

The “A.J.” adit is at elevation 246 feet ahout 85 feet north-east of Beaver Creek and 350 
feet south-east of trench 24. It was started by the Alaska Juneau Gold Mining Company and 
continued by it for 450 feet to No. 4 fault, with limited crosscutting and about 150 feet of 
drifting on No. 2 north and No. 4 north-east zones. It was continued by the present operators 
and at the time of examination (end of July) comprised 1,484 feet of drifting, crosscutting, 

and “ side-swiping,” and a raise far 27 feet. The workings are shown on the accompanying 
plan. It is driven in a general north-westerly direction ,and at 105 feet intersects No. 1 fault, 
which strikes north 20 degrees west across the adit and dips 45 degrees east. On the hanging. 
wall side of the fault several quartz-carbonate stringers 2 to I8 inches wide, striking north- 
easterly, and one hadurezone with quartz-eal-bonate stringers across a width of I5 feet, 
striking northerly and dipping vertically, are intersected. The greenstone contiguous to these 
stringers is moderately replaced with quartz and carbonate and locally mineralized with pyrite 
and arsenopyrite. 

“A” zone, on the foot-wall side of No. 1 fault, is intersected by the “A.J.” adit about 122 
feet from the portal. It is explored by drifting and crosscutting for a length of 550 feet. 
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showing widths of from 5 to 14 feet. It is a replacement-zone composed of shattered, sheared, 
and brecciated quartz and ankerite varyingly but evenly mineralized with very finely-dissemi- 
nated pyrite and arsenopyrite. Serieitization and local greenish areas of fuchsite are present. 
A felsite dyke 8 to 12 inches wide generally follows the zone, but its relation to the zone- 
structure and the mineralization is donbtful. The zone strikes about north 68 degrees west 
and dips from 69 to 15 degrees southerly. The zone is bounded by mica-schist on the hanging- 
wall side and greenstone on the foot-wall side, both showing appreciable replacement. 
“A” zone, as exposed in the “A.J.” adit, is offset short distances by several cross-faults. 
Towards the north-west limit of its exploration, close to its intersection by No. 5 fault, 
carbonate replacement with accompanying fuchsite appears to heeome intensified, whereas 
replacement with quartz and accompanying sulphide mineralization appears to diminish. In 
the vicinity of No. 5 fault evidence of pronounced movement is apparent, and because this 
probably constitutes a major fault-structure, possibly accompanied by horizontal displacement, 
the appreciable carbonate and limited quartz replacement, sparsely mineralized with pyrite 
and seemingly aligned with “A” zone, cannot be definitely correlated with it. The rack 
formation disclosed in No. 12 crosscut, west of No. 5 fault, differs from that east of the fault 
and is indicative of possible horizontal displacement. 

The following samples were taken from the “A.J.” adit-workings on ‘*A” zone:- 

In the raise from No. 2 crosscut, 27 feet above the level at the time of examination, a zane- 
width of 11 feet showing intensive replacement and well mineralized with arsenopyrite and 
pyrite was disclosed. 

Zones “ 1,” “ 2,” “ 3,” “ 4,” and “ 5 ” in the “A.J.” adit are north and north-east structures 
on the foot-wall side of No. 1 fault. To the south they junction with “A” zone cm its foot-wall 
side. To the north, as with “A” zone, they are intersected by No. 1 fault and their extension 
on the hanging-wall side of this structure had, up to the time of examination, not been explored 
underground. With the exception of No. I zone, these structures converge towards or intersect 
each other in their northerly extensions. They consist of reticulated quartz-carbonate replace- 
ment, generally well mineralized with finely-disseminated arsenopyrite and pyrite in sheared, 
shattered, and locally brecciated structures varying from 2 to 7.5 feet wide. 

No. 2 zone is the main structure in this series and has been developed for a length of 156 
feet in No. 2 drift south-west and No. 2 drift north-east, between its intersection on the south- 
west by “A” zone and on the north-east by No. 1 fault. In this length it varies from 3.4 to 7 
feet in width, averaging 4.3 feet wide. It is evenly mineralized with finely-disseminated 
arsenopyrite and pyrite. The following are results, of samples from this structure:- 

No. 5 zone, showing a width of 4.3 to 1.5 feet well and evenly mineralized with arsenopyrite 
and pyrite, is intersected by the “A.J.” adit 195 feet west of the portal and 39 feet east of 
No. 2 zone. A sample across 4.3 feet on the north side of the crosscut assayed: Gold, 0.50 oz. 
per ton; silver, 0.1 oz. per ton; arsenic, 0.6 per cent. In it,s north-east extension No. 5 zone 
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joins with No. 3 zone in No. 4 crosscut, where a junction of several minor faults and slips and 
at least two minor mineralized cross-structures, together with the junctioning of No. 2 zone, 
creates a complicated condition, with the probability for an appreciable local width of 
mineralization. 

The “ Polaris ” adit, driven north-west at elevation 145 feet and 285 feet south-east of the 
“A.J.” adit, was started by the present operators in the spring of 1936. At the time of 
examination (July 3lst) it had been advanced 420 feet in greenstone. On this level NO. 1 
fault is intersected at 235 feet from the portal and occupies a disturbed area about 25 feet wide, 
striking slightly west of north and dipping 45 degrees east. On the hanging-wall side two 
quartz-carbonate zones 2 feet in width are intersected. On the foot-wall side “A” zone is 
intersected 30 feet from the foot-wall of the fault, showinp a width of about 10 feet of quartz- 
carbonate replacement with appreciable sericitization, light-green sections of fuchsite, and 
patchy mineralization with finely-disseminated arsenopyrite and pyrite. Ten feet west of “A” 
zone a well-defined and mineralized quartz-carbonate zone, 2.25 feet wide, strikes north- 
easterly across the adit. A sample of this zone across 2.25 feet assayed: Gold, 0.82 oz. per 
ton; silver, 0.6 oz. per ton; arsenic, 0.7 per cent. 

Starting at 30 feet west of this zone, a series of seven quartz-carbonate stringers are 
distributed across a width of 55 feet, These stringers strike north-east, dip vertically to 
70 degrees north-west, and sxne of them are mineralized with Rnely-disseminated sulphides. 

Operation is continuing throughout the winter with a crew of about forty men. With the 
opening of river navigation in the spring of 1937, it is anticipated that over 2,000 tons of 
supplies and equipment will be freighted to the operation in connection with extended explora- 
tion, development, and possible production. 

References to this property will also be found in the British Columbia Annual Report of 
the Minister of Mines for the years 1929 to 1933 and 1935; also Bulletin No. 1, 1930, “ Report 
on the Taku River Area,” and Bulletin No. 1, 1932, “ Lode-Fold Deposits of British Columbia.” 
It is also referred to in the Geographical Survey of Canada Summary Report, 1930, Part A. 

SILVER-LEAD-ZINC DEPOSITS. 

SALMON RIVER AREA, POBTLAND CAN&. 

Spider. 

This group is owned by Theo. Collart, of Prince Rupert, and consists of the 
Spider No. 1, No. P, and No. S Crown-granted claims, and the adjoininK 
Spider Extension group of eight claims staked in 1934 and held by location. 

The property is situated on the east side of the head of Long Lake, about 3 miles north-easterly 
from the Big Missouri and about 22 miles from seaboard at the village of Stewart. It is 
reached by motor-road for 171% miles to the i3ig ~Missouri camp at elevation 2,800 feet, and 
thence by trail for 3 miles through open country to the cabin at elevation 3,425 feet. The 
trail ascends the rock-knolled ridge north-east of the Big Missouri by two switchbacks of easy 
grade to elevation 3,500 feet on the rock-knolled west bank of Cascade Creek. This is followzd 
along a flat, rocky bench to the north end of Long Lake, from where the trail extends along 
the old gravel and sand bed of the lake to the cabin. 

The property was originally located in 1918, optioned to a Belgian syndicate in 1920, and 
in 1925 to the B.C. Bonanza Mines, Limited. It was allowed to lapse for taxes and was 
purchased from the Government by the present owner in 1934. Appreciable underground 
work, limited stripping, open-cutting, and diamond-drilling was done by the syndicate and 
company interests. In 1933,1934, and 1935 the property was operated by two Stewart lessees, 
who mined and shipped a small tonnage of high-grade ore. 

The claims are located along the lower slopes of the west side of the Bear River Ridge, 
between elevation 3,425 and 4,000 feet. This area is free from timber, is featured by bare 
rock knolls, bluffs, and ridges, with thick talus along the foot of the bluffs. The formation of 
the locality consists of augite porphyrite intrusive into slates and conglomerates, the whole 
being intersected by basic and acid dykes. Adjacent to the west, and striking across the north 
half of Long Lake in a north-westerly direction, dykes of mainly acidic character constitute 
about 75 per cent. of the formation, and form what is known as the “ Belt of Dykes.” The 
slates are correlated with the Nass formation (Upper Hazelton group) of upper Jurassic age 
and underlay the ereatest extent of the locality, with the exception of an area 1 mile long 
and up to ‘/i mile wide, which is occupied by a boss of intrusive au&e porphyrite. The main 
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mineral-showings of the group occur in the augite porphyrite and tend to disperse in small 
stringers on entering the slates. 

The mineral deposit consists of quartz veins varying from 1 to 12 feet wide, mineralized 
irregularly with pyrite, galena, sphalerite, and, locally, some tetrahedrite, argentite, and native 
silver. The best mineralization occurs in short shoots and lenses in the narrower veins. The 
values are mainly in silver, with appreciable gold values in the high-grade ore. The wide 
quartz veins are generally barren of sulphide mineralization and strike at an angle to the 
narrower veins. They are siliceous replacement deposits with local lenticuler development of 
quartz. Nos. 1, 4, and 5 veins are of this type. The narrower veins are slightly sheared 
fractures. Nos. 2 and 3 veins belong to this class. The replacements are exposed by natural 
outcrops and, with the exception of two open-cuts and some diamond-drilling on No. 1 vein, 
no work has been done on them. The results of the drilling are not known to the writer. 
The narrower veins are only exposed on surface to a very limited degree. Surface outcrops 
of No. 2 vein, on which most of the underground work has been done, could not be located by 
the writer excepting at the adit-portal. No. 3 vein is exposed at elevation 3,500 feet by an 
open-cut 41 feet long, continuing in an adit. In the open-cut the vein is 4 to 6 inches wide, 
strikes south 63 degrees east and dips 80 degrees southerly. It is irregularly mineralized with 
blebs and patches of pyrite, sphalerite, and galena. The adit was flooded and was not examined. 
At elevation 3,520 feet, 57 feet south-easterly and directly above the adit an open-cut 48 feet 
long, continuing in an adit 24 feet long and an open-cut 12 feet long, exposes No. 3 vein up 
to its junction with No. 1 vein. In these workings No. 3 vein is 4 to 18 inches wide and 
mineralized irregularly with pyrite, sphalerite, galena, some tetrahedrite, and, locally, some 
argentite and native silver. A few specks of argentite and native silver are seen in the cut 
at the intersection with No. 1 vein. A sample across 17 inches on the floor of this cut at the 
face assayed: Gold, 0.14 oz. per ton; silver, 66.8 oz. per ton; copper, nil: lead, nil; zinc, 3 per 
cent. To the south-east No. 3 vein has been traced along the flat crest of the ridge by natural 
exposure and three open-cuts for B distance of 316 feet. In this distance the vein is not well 
defined and shows widths of 1 inch to 3 feet of oxidized quartz stringers and decomposed 
vein-matter. At the south-easterly extremity the vein is intersected by a north-westerly- 
striking fault in a slate formation and disperses in indistinct stringers. 

No. 2 vein is intersected by a drift-adit at 41 feet from the portal at elevation 3,435 feet. 
The vein is then drifted on for a distance of 612 feet, striking south 41 degrees east and dipping 
from 50 to 70 degrees south-west. In this distance the vein has the character of a shear 2 to 
5 feet wide, with a lenticular and streaky quartz-filling that fades into stretches of shattered 
country-rock. It is mineralized along short lengths mainly with sphalerite, pyrite, and, locally, 
with some galens and chalcopyrite. In these sections the best mineralization occurs on th* 
hanging- and foot-wall sides of the vein. The best mineralization occurs along the first 360 
feet of drifted vein-length. For the remaining length of the drift the structure is composed 
of sparsely-mineralized shattered rock 2.5 to 6 feet wide, with some streaks and patches of 
quartz on the hanging- and foot-wall sides. At 308 feet from the portal the vein has been 
raised on for about 40 feet to surface. Thi,s raise was not accessible and, was not examined. 
At 80 feet south-east of the raise the vein has been stoped for B length and height of IO feet. 
In this stope some argentite and native silver was seen. The following samples were taken 
from the drift on No. 2 vein:- 

Lxation. 1-F==== 

At G53 feet from the portal the shear is 30 inches wide. This point is close to a possible 
intersection with No. 1 vein and the extension of the adit along No. 2 vein would explore the 
likely area of this intersection. 

At 663 feet from the portal the adit swings south-westerly for 168 feet and at 146 feet 
intersects a parallel vein dipping 15 degrees north-east. This is drifted on.for 32 feet to the 
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south-east, exposing B width of from 6 to 16 inches of quartz sparsely mineralized with blebs 
of sphalerite and pyrite. A sample of this vein acr”ss 6 to 14 inches in the face of the drift 
assayed: Gold, trace; silver, 9.4 oz. per ton. Midway along this drift a short raise on this 
vein was not accessible and was not examined. 

Smelter returns on shipments by lessees from this property are as f”ll”ws:- 

Year. 1 Tons. 1 Gdd. pz 

oz. Der TO”. oz. Ller TO”. 
NO”., mm ~~~~~~~~~~~~~~~~~ ~.~~~~~~~~~~~ ~~~~~~~~~~~~~~, ~~~~~~~~~~~~ ~~~~~~~~~ 1.60 1.01 234.00 
Aug., 1954~~~~~~...~ ~~~~~~~~~~~~~~~~~~~. .~~~~~~~~~~~~~~.~~~~~~~~.~~.~~~ ~~~~ ~~~~~~~~~~~~~~~~~~~~~. ~~~~~~~~~~~~~~~~ 7.67 0.23 152.18 
AUC., 19as.~~~~~~~~~~~~~~~~~.~~~~~~~~~~~~~~~~~~~~~~~.~~~.~.~~~~~~~~~~~~~~~~.~ ~~~~~~~~~~~~~~~~~~~~~~.~. .~~~.~~~~~ 3.85 0.11 113.80 
at.. ,935~~~~~~~~~~~~~~. .~~~~~~~~~~~~~~~..~~.~.~.~~~~~~~~~~~~~~~~~~~..~~. .~~~~~~~~~~ ~~~~~~~~~.~~~~. ..~~~~.~~~~~~~~~~~~~ 2.568 0.54 262.64 

Other references to this property are contained in the Annual Report of the Minister of 
Mines for the years 1919, 1920,1922,1923,1925,1933, and 1934; also in Geological Survey of 
Canada, Summary Report, 1919, Part B, and Memoir 132. 

BEAR RIVER AREA, PORTLAND CANAL. 

This group of eleven claims and fractions is owned by W. R. Tooth, of 
Pdllltby. Stewart, and is situated on the west side of the Bear River Valley, about 

9 miles from seaboard at the village of Stewart. The claims are located on 
the steep easterly slope of Mount Stevenson, between about elevation 2,300 and 6,000 feet, and 
adjoin the Dalhousie group on the east. To the west the group abuts on the ice-field covering 
the crest of the Bear River Ridge. The property is reached by the Bear River Motor-road 
from Stewart far 8% mile3 and a branch road for about half a mile to an old road-house at 
elevation 400 feet. From this place a pack-horse trail extends westerly across the Bear River 
Flats for about half a mile, where the river is crossed to its west ‘bank by a bridge at elevation 
400 feet. The trail then leads south along the foot af the steep mountain-slope for about 
half a mile, from where it ascends the very steep, rock-bluffed, and rugged east slope of Mount 
Stevenson by a series of steep switchbacks along a distance of about 1 mile to the cabin at 
elevation 2,500 feet. From the cabin a steep foot-trail leads up the rugged and rock-bluffed 
mountain-side to the showings between elevation 3,975 and 6,000 feet. 

The topography of the locality is steep and rugged, the east side of Mount Stevenson, 
sloping from the crest at elevation 6,500 feet to the Bear River at elevation 400 feet in a 
distance of 1% miles, comprising a series of vertical-faced rock ridges. The intervening talus 
and moraine-covered steep slopes and gullies are thickly timbered to elevation 2,500 feet, above 
which isolated patches of scrub timber occur to about 2,800 feet elevation. 

The formation of the locality consists of agglomerates, grey, green, and purple tuffs, some 
porphyritic lava, and quartzitie elate of the Upper Bear River (Hazelton gr”up) formation 
of probably middle to upper Jurassic age. Between elevation 4,800 and 6,000 feet is a small 
area af intrusive porphyritic granodiorite. The tuffs, agglomerates, and slates occur in 
transitional and irregular beds, striking generally northerly and dipping steeply west. An 
abrupt unconformity of formations in the higher elevations on the east and west sides of 
a pronounced gully extending northerly, diagonally across the westerly slope of Mount Steven. 
son, to the fringe of the ice surrounding the crest and southerly to the valley-flats, suggests 
a major north-south fault. A correlation of the formation on the east slope of Mount 
Stevenson with that on the west slope towards Monitor Lake indicates the rocks of the east 
slope, in the locality of the Palmel~ group, to belong to the upper horizon of the Bear River 
series. 

The mineral deposit consists of three main quartz replacement-zones from 2 to 15 feet wide, 
These strike north-westerly and dip south-westerly and outcrop mainly in the tuff and slate 
components of the formation. They are generally conformtible to the strike and dip of the 
formation, but the two most northerly ~“n”s converge towards each other and possibly junction 
at elevation 4,800 feet. With the exception of the occurrence at the high& elevation in 
porphyritie granadiorite, the mineralized zones are best developed in the tntfs and q”“rtzitie 
slate. Locally, quartz stringers of a few inches to about 2 feet in width branch from th? 
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main zones. Mineralization consists of sphalerite, gslena, pyrite, and, locally, some chalco- 
pyrite, jn irregular patches, blebs, and seams in a quartzose gangue. 

The most northerly zone outcrops in the south-westerly corner of the Pool claim at eleva- 
tion 3,975 feet and has been traced for about 160 feet by natural exposure and open-cuts BC*O% 
the bare rock bluffs, in tuffs to elevation 4,085 feet, striking north 52 degrees west and dipping 
85 degrees south-westerly. In this distance the zone shows intensive quartz replacement and 
fair mineralization across widths of 7 to 14 feet. A selected sample of the best mineralization 
from a cut 14 feet wide at elevation 4,085 feet assayed: Gold, 0.03 oz. per ton; silver, 2.03 oz. 
per ton; lead, 13.3 per cent.; zinc, 6 per cent. 

To the north-west the zone enters a greenstone-belt adjacent to quartzitic slate and is 
traced in this formation up a steep draw for about 108 feet to elevation 4,120 feet, striking 
north 38 degrees west. In this distance the zone is 4 to 5 feet wide and generally sparsely 
mineralized. North-west of this for about 225 feet the zone pinches to 1 to 2 feet in width 
with lateral stringers and disperses in tuffs at elevation 4,320 feet. 

At elevation 4,250 feet the draw swings to the west and an oxidized siliceous zone, striking 
north 80 degrees west, outcrops along the bluff-face of the south side far 110 feet to elevation 
4,400 feet, where it fades in contact with an agglomerate-bed. An open-cut on this outcrop 
at elevation 4,300 feet exposes a B-foot width of quartz-calcite replacement irregularly mineral- 
ized with sphalerite, galena, and pyrite. 

About 110 feet westerly of this point at elevation 4,800 feet, quartz stringers with irregular 
mineralization of sphalerite are scattered across a width of about 10 feet in a pyritized 
quartzitic slate-belt in contact with a small exposure of intrusive porphyritie granodiarite on 
the west. This quartzitic slate-belt is about 130 to 130 feet wide, strikes north-westerly, and 
to the north and along both margins of its south-easterly projection is bordered by purple 
and green tuffs. Along the northerly contact of the porphyritic granodiorite, striking north 
30 degrees west, the quartzitic slates are irregularly mineralized with sphalerite and some 
chalcopyrite. In the south-easterly projection of the quartzitie slate-belt, down the hill-slope 
for a distance of about 520 feet to elevation 4,700 feet, a defined structure striking north 30 
degrees west and dipping about 70 degrees south-westerly outcrops at intervals, showing widths 
of 5 to 15 feet mineralized irregularly with hlebs, patches, and seams of sphalerite, galena, 
and some pyrite. 

At elevation 4,100’ feet this structure is 15 feet wide and intensively sheared. A sample 
across B feet in an open-cut at this point assayed: Gold, trace; silver, 0.4 oz. per ton; lead, 
0,.6 per cent.; zinc, 2.2 per cent. To the east the slate-belt is bounded by a belt of green and 
purple tuf?s striking north-easterly between elevations 4,500 and 4,100~ feet. 

About 223, feet nartb-westerly of this point, at elevation 5,50#0’ feet on the Peak No. 1 
claim, a vein, 12 inches to 3: feet wide is exposed on a knob of tuff protruding from the snow. 
This can be traced for about 15 feet and the structure can be seen to continue in a cawrn under 
the ice. The vein strikes north 15 degrees west and dips steeply south-westerly. It is mineral- 
ized with blebs of sphalerite and fine-grained palena. A sample of a streak of sphalerite and 
fine-grained galenla 2 inches wide assayed: Gold, 0.0’2 oz. per ton: silver, 2i.4 oz. per ton; lead, 
7.5 per cent.; zinc, 20.5 per cent. 

On the bluffs bordering this snow-field, about 165 feet to the north-west at elevation 5,645 
feet, a quartz vein in a defined shear 5, feet wide is exposed in porphyritic granodiorite. 
A selected sample representing the best mineralization across 2 feet of the vein at this point 
assayed: Gold, 0.20 oz. per ton; silver, 9 oz. per ton; lead, 20’.8 per cent.; zinc, 22.1 per cent. 
The shear has been traced up the !bluffs bordering the ice surround~ing the peak of Mount 
Stevenson to about elevation 5,8OQ, feet. Along this distance the shear strikes rwrth 50 degrees 
west, dips 60 degrees south-westerly, is from 4 to 7 feet wide, and is locally well mineralized 
with galena, sphalerite, and pyrite. A sample across 7 feet at elevation 5,666 feet assayed: 
Gold, 0.04 oz. per ton; silver, 15 oz. per ton; lead, 5 per cent.; zinc, 12.1 per cent. A sample 
at elevation 5,615 feet across 5 feet of quartz and calcite with some sphalerite, pyrite, and galena 
asxyedt: Gold, 0.012 oz. per tan; silver, trace; lead, trace; zinc, 1.3 per ,cent. 

About 75 feet to the north of this porphyritic granodiorite-outcrop the contacting quartzitic 
slates are heavily pyritized and oxidized across a width of lo,6 feet for a length of about 140 
feet. 
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These two Crown-granted claims are located on the east side of American 
Ketehum and Creek, slhout 2% miles north of its confluence with the Bear River, Portland 
Stop-and-Rest. Canal Mining Division. The claims are held under lease from the Govern- 

ment by Sam Descbamps, of Stewart. They are reached by the Bear River 
Motor-road from the village of Stewart, for 14 miles to its terminus at American Creek at 
elevation 475, feet. From here a pack-horse trail extends for 2% miles along the timbered and 
swampy bench of the east bank of hmeTican Creek to elevation 750 feet. From thi,s point a 
branch pack-horse trail for about half a mile switchbacks up the steep, &lied, and timbered 
mountain-side to the cabin at elevation 1,700, feet. From the cabin a pack-horse trail ascends 
the 30.degree mountain-slope by a series of switchbacks to the workings at elevation 2,lQO feet 

The claims were originally part of the old K&hum group staked in 1905 by J. Lidden and 
J. Hineh. They were surveyed and Crown-granted in 1910, and after lapsing and being 
redeemed several times by various individuals, each of whom did some work, were acquired by 
the present owner in 1935 and 1936. 

The formation of the locality consists of bedded argillite of the Bear River series (Hazelton 
group) of probably middle Jurassic age, striking north 50, degrees west and dipping 45 degrees 
north-easterly. The ore-deposit consists of a sheared vein 2 to 4 feet wide (bed-vein,), con- 
formable in strike and (lip with the formation. The vein-filling consists of sheared and brec- 
ciated argillite, with veins, stringers, and patches of quartz and calcite mineralized with pockets 
and short lenses of massive galena, sphalerite, grey copper, and some pyrite. The vein, out. 
crops along the northerly bluff-face of a creek-canyon, about 100 feet above the creek+ottom. 

The old workings, consist of a shaft at elevation 2,lO’O feet, inclined at 4; degrees for 54 
feet, sunk on the vein, with a crosscut &it and sub-level drift at elevation 2,080 feet. From 
the bottom of the shaft a north-westerly drift extends 1% feet, exposing a vein 12 inches wide 
sparsely mineralized, but with a well-defined banging-wall. In a south-easterly drift for 26 
feet the vein widens from 2 feet to 4 feet in the face, with a well-defined hanging-wall. The 
vein in this face is strongly sheared, very graphitie, seamed with calcite and quartz v&lets 
M to 1 inch wide, and mineralized with seams and patches of galena, sphalerite, and grey 
copper 1 to 4 inches wide. A sample of this face across 4 feet assayed: Gold, 0,.02 oz. per ton; 
silver, 40.2 oz. per ton; copper, 0’.2 per cent.; lead, 5 per cent.; zinc, 8 per cent. At the time 
of examination the owner, with two men, was sorting high-grade ore from this face. 

On the sub-level a north-west drift for 10 feet and a south-east drift for 44 feet expose 
a well-defined graphitie shear 2 feet wide, sparsely mineralized with streaks and patches of 
g&m,, sphalerite, and some grey copper. On the surface, at elevation 2,100 feet, 50, feet south- 
east of the shaft-collar, an open-cut and old stape expose the shear, well defined and oxidized 
across a width of 2 feet. In the face of the canyon, about 3008 feet to the south-east, an old 
crosscut adit, reported to be 40’ feet long, was inaccessible and was not examine& 

At the time of examination (September 16th) about 4 tons of high-grade ore was on. the 
dump in process of sorting and sacking for shipment. A chip sample of this assayed: Gold, 
0.03 oz. per ton; silver, 322 oz. per ton; copper, 2.5 per cent.; lead, 26 per cent.; zinc, 11 
per cent. About 5 tons of lower-grade material was also ready for shipment. 

At 2,000’ feet elevation, about 60,O feet north-westerly of these workings, an old adit has 
been driven 40 feet on a strong fault-structure striking south 8,O degrees east and dipping 60 
degrees southerly. The intersection of this structure with the mineralized shear to the east 
should be prospected. 

SILVER DEPOSITS. 

KITSAULT RIVER, ALICE ARM. 

This property consists of the Dolly Vwden (Lot ,X94), Dolly Vardm No. I 

DoRr Varden. (Lot 3,19*2), Dollg Vardm No. 22 (Lot 3193), Dolly Vavdcn No. L (Lot 3195), 

Dolly Vnrden No. 5 (Lot 3196)) Dolly Varden No. 6, and Dolly V’arden No. 7 
Crown-granted mineral claims, owned by the Doily Varden Properties, Limited. The interest 
of the old, Dolly Varden Mines, Compmy was foreclosed hy George Wingfield, who held a first 
mortgage and transferred the property to the Northern Mining Properties, Limited, which 
transferred it to the present owner. In 1935 the property was leased by T. W. Falconer, Alice 
Arm, and in 1936 this lease was renewed for a five-year term. 

3 
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The ~rowrty is located in the Upper Kitsault River Valley, about 18 miles from seaboard 
at the town of Alice Ann, Nass Mining Division, a port of call for the Union Steamship Corn- 
PanY’s Coastal steamers. From Alice Arm a narrow-gauge railway extends up the west side of 
the Kitsault River Valley for 181% miles to Camp 8 at 950 feet elevation. Through several 
years of disuse and river floods, this railway, formerly owned by the Dolly Varden Properties, 
Limited, had become impassable. By a special Act of the Legislature in 19,35 and agreement 
with the company regarding non-removal of rails, the Government assumed the maintenance 
of the railway. Extensive temporary repair was carried out in, 1,936, which it is planned to 
complete in the early part of the 1937 season. This should place the railway in condition for 
light speeder traffic with about Stan loads. From Camp 8 a good pack-horse trail with a 
moderately steep grade extends up the mountain-slope for five-eighths of a mile to the working 
camp at 1,730’ feet elevation. 

The claims are situated between 9800 and 2,20,0 feet elevation on the steep easterly slope 
of Dolly Varden Mountain to the Kitsault River. This mountain rises precipitously from the 
Kitsault Canyon to 1,600 feet elevation, then slopes at about 380 degrees to 1,850 feet elevation, 
from where B series of rugged bluffs extend to the crest of the ridge at 2,20,0, feet elevation. 
The property is adjoined on the north ‘by the North Star claim and, James Vavden fraction; on 
the west by the Silver Tip group; on the south by the Dandy No. $2 fraction, and David Copper- 
field group; on the east by the North Star fraction and the Rzchy claim. The mineral deposit 
occurs between 1,639 feet elevation, about 30 feet east of the easterly boundary of the Dolly 

Varden No. 1 claim, an,d 2,200 feet elevation, about 70 feet west of its westerly boundary. The 
underground’wvrkings are between 1,410 feet elevation on the Dolly Varden No. 7 claim and 
1,875 feet elevation on the Dolly Vavdcn No. 1 claim. 

The Dolly Varden group was staked in 19108 by Ole Evindsen and partners, of Alice Arm, 
and was the first location in the Upper Kitsault Valley. In 1915 the Dolly Vardelu Mines 
Company was organized by Chicago, Boston, and New York interests, and after preliminar> 
exploration underground and limited diamond-drilling disclosed an appreciable tonnage of 
high-grade silver ore. In 1917 the Taylor Engineering Company, under contract to this corn- 
pany, entailing a profit of IO per cent. above construction cost, commenced construction of the 
narrow-gauge railway to the property. The cost of this construction considerably exceeded 
the estimate, and litigation concerning the involved debts and acknowledgement of liability 
prompted legislation by the British C:olum?oia Government, resulting in the transfer of the mine 
operat~ion to the Taylor Engineering Company on the assumption of liability for the accrued 
indebtedness by this company. 

The railway was completed in 1919 and the Taylor Engineering Company organized the 
Taylor Mining Company, which brought the property into production in that year. Mining of 
known ore for quick profit at the expense of forward development was carried on to 1921, when 
lack of defin,ite ore reserves and further legal entanglements caused, cessation of operations. 
A first mortgage on the interest of the Dolly Varden Mines Company held by George Wingfield, 
of Nevada. was foreclosed and the property transferred to the Northern Minmes, Properties, 
Limited. This company later transferred the holdings to the Dolly Varden Properties, Limited, 
which leased the property in 19315 to T. W. Faleoner, of Alice Arm, who renewed the lease in 
1936 for a five-year term. 
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either surface or underground workings. In the old underground workings appreciable blocks 
of development and partially-developed likely sections of the deposit still remain. 

The property remained idle between 1921 and 1935, when the present lessee commenced 
mining high-grade ore from three surface exposures. In 1935 T. W. Falconer, the lessee, 
shipped 6.7 tons assaying: Gold, 0.015 oz. per ton; silver, 675 oz. per ton. A second shipment 
of 4.25 tons assayed: Silver, 1,3’73.93 oz. per ton. During 1936 about 700 sacks of high-grade 
ore was mined and will be shipped when repair of the railway is completed. 

The locality is underlain by volcanic rocks of the Dolly Varden formation of over 3,000 
feet in thickness. In this section these rocks occur in a belt about 2% miles wide and several 
miles long trending north-westerly across the Kitsault River Valley. On the east and west 
this formation is generally conformably overlain by argillaceous sediments of the Kitsault 
River formation. 

The rocks of the Dolly Varden formation are lithologically and structurally closely related 
to the volcanics of the Bear River formation of the Portland Canal area to the north, and may 
possibly be ,correlated with them and, as such, with the Upper HazeLton group. 

In the area of the Dolly Vnrden claims the rocks are massive and fragmental voleanies. 
The massive rocks are a highly-altered complex, prey to green in colour, and occupy the 
greatest area of the locality. Locally they ,contain reck fragments in a ground-mass generally 
exhibiting flow-structure, and can be interpreted as andesitic lava.. The fragmental rocks are 
generally purple to reddish in colour, and composed of course to fine breccia in a generally 
coarse-textured tuffaceous ground-mass. The rocks of both types are featured by appreciable 
ealeareous and sericitic alteration, and chloritic alteration is especially evident in the massive 
components. The massive and fragmental rocks are generally irregularly distributed and are 
transitional into each other. No regular structural relationship between the components of 
the complex is evident. In the area of Doll7~ Varden No. 2 claim, in which the greatest known 
extent of the mineral deposit occurs, the lower elevations of Dolly Varden Mountain to the 
Kitsault Canyon are underlain by mainly the purple fragmental component, and the g’rey and 
green massive and in part fragmental rocks occupy the higher elevations. In places, on this 
claim, contiguous to the mineral deposit the purple fragmental rocks appear to overlay the 
grey and green massive rock with a northerly dip, conformable to the mineral deposit. This, 
however, could not be established as a general condition. 

The mineral deposit is a siliceous replacement-zone from 8 to 25 feet wide, striking north 
60 degrees east and dipping 50 to fi0 degrees north-westerly. Quartz constitutes about 70 per 
cent. of the zone-filling and is generally best developed on the hanging-wall. Calcite and jasper 
occur locally but are uncommon, while barite sometimes occurs, more frequently in the deeper 
horizons, but is generally rare. The valuable mineraliaation of the zone consists mainly of 
silver-bearing minerals and the deposit is consequently classified as essentia,lly a silver-mineral 
deposit. This mineralization consists mainly of argentite, ruby silver, and native silver, 
generally accompanied by appreciable quantities ,of pyrite. Grey copper (probably tetra- 
hedrite) sometimes occurs but is not common. Sphalerite, galena, and chalcopyrite are rare 
in surface outcrops and in the upper levels of the underground workings, but show a d&dad 
tendency to increase in the deeper horizons, with an accompanying decrease of the high-grade 
silver minerals, especially in No. 4 adit-level. In the surface and upper workings the native 
silver frequently occurs in irregular coarse masses and platy seams, often in contact with and 
originating from argentite. In the deeper levels it decreases in quantity and occurs generally 
as thin and small flakes or very fine wires. In the surface and upper workings ruby silver 
occurs in masses and seams up to an inch or more in diameter, but in the lower horizons occurs 
locally, generally in small blebs, finely disseminated or in thin filaments. The surface and 
upper horizons of the zone are moderately oxidized in varying degree. The high-grade silver 
mineralization of the zone is indicated to be essentially secondary and resultant from enrich. 
merit of the structure by supergene solutions. Although values in depth appear to diminish, 
the depth to which this enrichment penetrated in the zone is not known. The degree of distri. 
bution of primary minerals and the values contained in them below the horizon of secondary 
enrichment is also not known. 

Along the hanging-wall the zone is frequently very well silicified across a width of 4 to 6 
feet and in such sections constitutes a dark-coloured high-grade pay-streak, with secondary 
silver minerals disseminated in the altered and sheared hanging-wall rock. In some sections 
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of the mined area portions of this siliceous streak have been left in the hanging-wall of stopes. 
The hanging-wall of the zone is generally well defined, but the foot-wall lacks definition and 
replacement is transitional. 

The zone is exposed by open-cuts, stripping, and natural exposure for an outcrop-length 
of about 1,050 feet, striking generally between east-west and, about north 208 degrees east, and 
dipping from 45 to 80 degrees north-westerly, in at least thirteen main and several minor 
faulted blocks from about 30, to 170 feet long an the surface. The faults appear to be both 
normal and reverse, striking generally ‘between north and north-westerly and dipping from 
about 580 to 60 degrees south-westerly. Flatly-dipping to nearly horizontal faults are also 
seen underground, the best example observed being an the roof of 4.62~ stope ofI the 40’0 adit- 
level. On the surface a horizontal fault striking nearly conformably with the zone is indicated 
west of No. 2 glory-hole in the section known as the “ Missing Block.” The age-sequence of 
the faults varies, but the normal and horizontal faults appear to be minor faults within blocks 
previously offset by reverse faults. The horizontal offsets along the faults varies from about 
15 to about 150 feet and the vertical displaeemen~t does not appear to have been very great. 

The easterly 650,feet of the zone outcrops along and adjacent to the contact of the purple 
fragmental rocks with the green, massive, and partly fragmental volcanics. At the westerly 
extremity of this length the contact swings sharply north-west and the westerly 40,O feet of the 
zone outcrops in the green, generally massive rocks. No change in definition or width of the 
zone-structure is evident in the surface tracing in these two types of rocks. The old open-cuts 
and stripping are generally caved and overgrown with brush, but silieification and oxidized 
zone material is still evident in them. Cuts and stripping along the westerly section of 400 
feet indicate a zone-width in this locality from 18 to 210 feet. Continuity of the zone to the west 
of the most westerly exposure on the Dolly liar&n No. 2 claim at 2,200 feet elevation is 
obscured by overburden, underbrush, and timber. There is, however, nothing to indicate that 
the zone does not continue to the west beyond this point with probably B recurrence of the ehar- 
aeteristic cross-fault offsets. 

At the easterly extremity of the surface-tracing the zone is cut off by a fault and its con- 
tinuity easterly beyond this point is not definitely known. Similar structures, but with a 
slightly different character of mineralization, occur on the adjoining No&h Stm- Fraction and 
in comparative alignment on the Tovie and Tiger groups, several thousand feet to the north- 
east, on the east side of the Kitsault River. Whether these occurrences represent the north- 
easterly continuation of the Dolly Vardcn zone will require further investigation. 

Only the central section of the Dolly Varden zone has been mined in four main faulted 
blocks for a. total &&e-length of about 320, feet and a vertical depth of 237 feet. Of the 
remaining 730’ feet of known zone-length the easterly section, 360’ feet long, composed of six 
fault-bl,oeks, has been crosscut by the 400, adit and probably by the 500 adit (not’ examined), 
but, with the exception of the small 4,54 stope of? the 40,O level, ha,s received no further under- 
ground exploration or development. Four horizontal and two minus lo-degree diamond-drill 
holes were drilled from the surface at 1,640’ feet elevation, 24 feet south-westerly from the 
4@2 &it-portal an,d fanned out between south 60 degrees west and north 56 degrees west. 
These should have interszxted the fousr westerly blocks of t~his easterly section of the zone. The 
details of this drilling are not known to, the writer and there is no evident reason to indicate 
that mineralization similar to that encountered in the workings to the west may not also O~~UY 
in this easterly section, especially in the vicinity of the cross-faults. 

The four fault-blocks of the extreme westerly section of the known zone-length are totally 
unexplored underground and no surface diamond-drilling is known to the writer. It IS also 
very doubtful that diamond-drill,ing done from the faces of the 400 and 500 adit-levels has 
intersected an&y possible depth-continuation of these fault-blocks. There is no evident reason 
to indicate that these blocks, especially in the upper horizons and in the vicinity of the cross- 
faults, may not contain mineralization similar Tao that occurring in the workings to the east. 

The central section of the zone wan opewzd up by six adits at respectively 1,810, 1,181, 
1,772, 1,716, 11X8, and 1,4gQ’ feet elevation. These are shown on the accompanying plan and 
longitudinal projection. Three fault-blocks were stoped through to surface in Nos. 3, 1, and 2 
glory-holes, but small portions of the zone with high-grade silver mineralization still remain 
unmined in and around the glory-holes at the surface. 
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Shipping-grade ore is being mined from three of these localities by T. W. Fslconer, the 
present ‘lessee. In No. 2 glory-hole, below the 2010 adit-level, a width of 3, to 4 feet of the 
siliceous hanging-wall streak still remains on the ‘( hack ” of the stope and the same condition 
was observed in several of the old stop% Native silver, argentite, and ruby silver were 
tihserved in some of these sections in the workings. Of interest in this respect is the occur- 
rence of flaky native silver observed in a section of the siliceous hanging-wall streak on the 
“ hack ” of 452A stope, indicating the persistence to this depth, although possibly subdued, of 
secondary enrichment. The gradual diminution of secondary enrichment mineralization in 
depth is suggested in 436 and 457 stopes, the most westerly stoped area from the 40’0 level. 
The zone in these workings is deficient in the decided secondary alteration characteristics 
evident in the workings of the upper horizons and is mineralized essentially with the primary 
sulphides, sphalerite and galena, with comparatively low silver values. (See sample and 
assay No. 11.) 

The depth to which the in’fluence of secondary enriebment extends in the zone is not 
known. Whether the quantity and value of the purely primary sulphide mineralization in the 
zone below the horizon of secondary enrichment is sufficient to return a profit on mining is also 
not definitely knovm. 

Examination of the accessible adit-levels, stopes, and raises above the 4800 adit-level indi- 
cates appreciable likely portions of the zone still remaining in the underground workings. 
Detailed surveying and sampling is required to definitely establish the tonnage and probable 
value of these developed, and partially-d,eveloped blocks. They are indicated in the accom- 
panying longitudinal projection and a rough estimate shows about 1O,O,OO tons of developed 
and partially-developed zone still remaining in the mined section above the 400, &it-level. 
Detailed sampling may reveal zome of this to be of commercial milling-grade and some ore of 
shipping-grade may be encountered, especially asbow the 304 adit-level. 

To ascertain possible values in this section of the workings the f,ollowing samples were 
taken:- 

(L) Across 7 feet, fault-block on west side of No. 1 glory-hole, foot-wall, surface, min- 
eralized with pyrite. rmtive silver, ruby silver, argentite, and some sphalerite: Gold,, trace: 
silver, 81.5 oz. per ton; copper, nil; lead, nil; zinc, trace. 

(2.) Across 8 feet, hanging-wall side, west side of No. 2 open-cut, west side of No. 2 
glory-hole, mineralized with pyrite, ruby silver, native silver, and some sphalerite: Gold, 
trace; silver, 38.4 oz. per ton; copper, nil; lead, nil; zinc, 41 per cent. 

(3.) No. 2 open-cut, west side of No. 2 glory-hole, foot-wall side of zone, across 4 feet; 
Gold,, trace; silver, 4,5.2 oz. per ton. 

(4.) No. 2 cut, west side of No. 2 glory-hole, across 4 feet south-west side of face, hanging- 
wall side of zone: Gold, 0.01 oz. per ton; silver, 24, oz. per ton. 

(5.) No. 3 open-cut, 40 feet south-westerly ,of No. 2 glory-hole, face and 6 feet of both 
sides of adit 15 feet long from end of cut, mineralized with argentite, ruby silver, native silver, 
pyrite, and some sphalerite: Gold, trace; silver, 46 oz. per ton. 

(6.) Raise, 15 feet east of No. 3 cut, east side of raise for 10 feet down from collar, 
representing width of about 4 feet on hanging-wall side of zone: Gold, trace; silver, 2,7.3 oz. 
per ton. 

(7.) No. 1 open-cut on east side of N,o. 2 glory-hole, across 14.1 feet of zone in face and 
floor of cut, mineralized with argentite, ruby silver, native silver, and, pyrite: Gold, trace; 
silver, 158 oz. per ton. 

18.) Adit. 21 feet. in west side of No. 2 rlorv-hole, 10 feet north of and 5 feet below No. 2 ,~, I 
openeut, along 21 feet of east side: Gold,, trace; silver, 6.6 oz. per ton. 

(9.) No. 2 glory-hole, 2.82 stope, north-west side at ZQ5 drift adjacent to dyke, acrass 
3 feet in “back” of stope: Gold, trace; silver, 13.5 oz. per ton. 

(IO.) Two hundred adit, 206 crosscut, face and east side, east of fault and north of dyke: 
Gold, trace; silver, 14.5 oz. per ton. 

(11.) Four hundred and thirty-six dope off westerly end of 400 level, selected sample of 
galena and sphalerite mineralization in zone: Gold, trace; silver, 26 oz. per ton. 

T. W. Falconer, the present lessee, with three men has heen mining shipping-grade ore 
from Nos. 1, 2, and 3 open-cuts and also from the north side of the entrance to No. 1 glory-hole. 
An ore-hunker at the railway at Camp 8 and a.n aerial tramway from the workings has also 
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been constructed. An aesay plant has been installed and during the winter months the sur- 
veying and sampling of the underground workings is being carried out with the objective 
of ascertaining the tonnage and value of zone sections left in, these workings. 

PLACER-GOLD DEPOSITS. I 
ATLIN AREA. 

Field-work in the Atlin section during the 1936 season had as its main objective the 
detailed study of Pine and Spruce Creeks for the purpose of outlining the old channels and 
establishing their continuity and location. 

The Atlin placer-gold area is situated in the north-west corner of the Province, in the Atlin 
Mining Division. It is located between latitude 59 degrees and 60 degrees north and longitude 
133 degrees and 134 degrees west. Atlin Lake occupies a deep north-south trough along the 
West side of this quadrant. ,The lake is 65 miles long and varies from 11% miles wide at its 
north end to 6% miles wide in the south part, where the West Channel, also constituting a lbng, 
narrow, branching waterway, is 25 miles long and about 11% miles wide. The north end of 
Atlin Lake extends across the 60th parallel of latitude for 2 miles into Yukon Territory. The 
town of Atlin is located on the east shore of Atlin Lake, 3O’miies south of the Yukon boundary. 

The area is reached by regular and frequent steamship service from Prince Rupert, Van- 
couver, and United States Pacific ports to Skapway Alaska, a distance of about 420 miles north- 
westerly from Prince Rupert and about 1,0’85 miles north-westerly from Vancouver. From 
Skagway a regular service is supplied by the White Pass and Yukon Railway to Whitehorse. 
From the town of Carcross, Y.T., 55 miles north-easterly of Skagway on this line, steamers are 
operated during the summer by the White Pass Company on Tagish Lake to Taku Landing, 
about 11 miles south-east of Carcross. At Taku Landing a transfer is made via 2% miles of 
railway to Scotia Bay on Atlin Lake, which is crossed by boat to Atlin. Summer freight-rates 
on commodities from Prince Rupert, Vancouver, and Victoria to Atlin vary from $51 to $66 a 
ton for car-load lots. The rates for machinery to Atlin are $51 a ton for ear-load lots and $56 
a ton for less than car-load lots. Generally, the rate for less than car-load lots varies from 
$74 to $103 a ton. For ore in sacks, not exceeding B value of $100 a ton, the rates from Atlin 
are $8.25 a ton for car-load lots and $9.25 a ton for less than car-load lots. In winter months 
Atlin is accessible either by aeroplane from Juneau, Alaska, or Carcross, or by dog and horse 
tennis. 

Development of the Atlin area has been handicapped by this roundabout but unavoidable 
means of access, attended by high transportation costs. To facilitate access to the area by 
aeroplane the Dominion Government established a Canadian Customs office at Atlin during 
the 1936 season. 

Historu,Before 1898 very little was known of the Atlin country beyond the fact that it 
contained fur, big game, and a number of large lakes, the largest of which was called “ Atlin,” 
meaning “ Big Water, ” hy the Tlinkit-Tagish Indians. According to the most authentic 
sources, gold xvas first discovered on Pine Creek about July, 1897, by a man named Miller when 
driving cattle into Dawson. The information, together with a rough map, was passed on to 
Miller’s brother, Fritz, in Juneau, who together with Kenny MeLaren, a Canadian prospector, 
Hans Gunderson, and another, were on bheir way to the Klondike. These men decided to inves- 
tigate and with the aid of the map were able to locate the creek with little difficulty and staked 
the first claims about July 8th, 18~98. Public information concerning the new strike reached 
Alaskan ports on August 5th, and Victoria, B.C., on August 13th, 1898, and resulted in a rush 
to the area. By the close of the season it was estimated that over 3,000 people were in the new 
field and many of the principal gold-bearing creeks were staked, including Spruce Creek, the 
main tributary of Pine Creek, and probably the most important gold-bearing creek of the 
area. The first claims were staked on Spruce Creek in 1898 by Fred Marius, who reported good 
values from workings on the high rim around the mouth of Eureka Creek, a small tributary on 
the south side of the lower section. 

It is interesting to note that when the camp was discovered it was claimed by the Mounted 
Police for the North-west Territories and the first claims were staked (250 feet long) under 
the laws of that Territory. Subsequently it was ascertained that the area was in the Province 
of British Columbia and claims were required to be staked 100 feet long, under the laws of the 
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Province at that time. This caused chaos, hut, to the credit of the camp, no disorder, and the 
many disputes were finally settled in 1890 by Mr. Justice Irving. 

It is recorded that a noticeable feature of early operations in the Atlin Camp was the 
lack of experienced miners. This important feature explains many otherwise inexplicable 

’ 
aspects of former operations and their bearing on the varied progress of the area. Only the 
more evident “ pay-dirt ” along confined widths was worked by individuals, and much work was 
done in unfavourable sections. On Pine and Spruce Creeks large company operations using 
expensive and unsuitable plants were started before sufficient prospecting, drilling, or geologi- 
cal investigation had been done. For these reasons only partial recovery was made from some 
ground, but now the condition of certain old workings makes further recovery expensive or 
impossible. For the same reasons, many opportunities also exist in the Atlin area to-day on 
hoth old and virgin ground in practically unworked creeks and in pay-channel extensions on 
creeks such as Pine and Spruce. This aspect promises appreciable expansion in placer-mining 
activity in the Atlin area. 

~Since the discovery of the Atlin Camp there has been an appreciable hut fluctuating placer- 
gold output. Although figures of production from each individual creek are not available, a 
study of records indicates that a large proportion of the total production has come from Pine 
and Spruce Creeks. The most substantial large-scale operations of the area were carried out 
on Pine Creek, where individual claims ‘began to be absorbed by company interests in 1901, 
which continued large-scale operations to the commencement of the decline in 19,17. Spruce 
Creek has been worked mainly by individuals, with a few minor company operations, since its 

The Atlin placer-gold area lies on the eastern margin of the Coast Mountains bordering 
the south-easterly extension of the Yukon Plateau. These two bordering and contrasting 
physiographic provinces merge into each other axross a comparatively narrow transitional belt. 

The characteristic ruggedness of the Coast Mountains is exemplified in an irregular eom- 
plex of serrated peaks, of 7,000 to 8,500 feet elevation, some domed ridges of lesser altitude, 
steep, bluffed slopes to deeply-eroded and heavily-timbered valleys, extensive snow and ice fields, 
glacier cirques and glaciers extending to the heads of the valleys. The Transition Zone, which 
embraces the Atlin section, is a mature upland surface, dissected. by deep, wide valleys flanked 
by generally dome-crested mountain ridges and ranges of 4,000 to 6,000 feet elevation, with 
steeply-sloping and locally truncated sides. The valley-bottoms, terraced, rolling, and drift- 
filled, are lightly timbered with black pine, balsam-fir, white and black spruce, aspen and 
balsam poplar, willows, alder, and dwarf birch. The best timber is patchy and averages from 
12 to 18 inches in diameter. Berries of various kinds are plentiful and a profusion of northern 
and alpine flowering plants and shrubs grow in the valleys and on the mountain slopes and 
crests. 
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Geology.-The rocks underlying the Atlin area consist of a very irregularly-distributed 
complex of varied, lithological character. This complex condition is responsible for extreme 
variations in short distances, in texture a; 1 hardness of the bed-rock, and, consequently requires 
detailed investigation for correct determination of the most suitable placer-mining methods. 
Most widely distributed in the area is a series several thousand feet thick composed of grey 
and black slates in part micaeeous, limestone, quartzites, and cherty quartsites. The bed-rock 
of the upper section of Spruce Creek is composed of these rocks. In the O’Donnel River area 
these rocks are also widely distributed together with appreciable limestone areas. Next in 
age sequence is a series of hornblende-schist, pyroxenite, peridotite, serpentine, greenstone, 
and magnesian rocks comprising the so-called “ Gold series.” These rocks occupy the lower 
and central section of Spruce Creek Valley and the entire lower section of Pine Creek Valley 
between Surprise Lake and Atlin Lake. These rocks, although varying in hardness, are gen- 
erally weathered, friable, and soft, locally of a clayey character. When they are not intruded 
by hard dyke-rocks they are well adapted to bed-rock placer-mining. These various rock 
formations are intruded by stocks and bosses of granitic rocks, satellitic to the Coast Range 
batholith. Such intrusives largely comprise the Fourth of July Valley area and exposures 
extend south-easterly to the higher elevations of Munro Mountain. There is also au exten- 
sive exposure of granitic rock occupying both sides of practically the entire Surprise Lake area. 
It does not form, however, any part of the Pine Creek valley-floor between Surprise Lake and 
Atlin Lake, or of Spruce Creek Valley. Hard and compact granitic and felsitie dykes invade 
these various formations throughout the area, and are frequently exposed striking north- 
westerly across Pine Creek, but are not so frequently seen in the Spruce Creek section. In 
the Ruby Creek area, west of the Lower Surprise Lake section and in the adjacent Volcanic 
Creek area to the west, a bed of late Tertiary basalt occurs. This originates from au extinct 
crater situated at the head of Ruby Creek. Locally, cemented gravel deposits occupy the pre- 
served beds of pre-Pleistocene creeks and rivers. Overlying these and flooring the valley- 
bottoms are superficial accumulations of glacial drift and aqueoglacial gravel, sand, and clay 
deposits, locally up to about 200 feet in thickness. Bed-rock and rim-rock, however, frequently 
outcrops through these superficial deposits. A thin layer of soil covers the surface of the area, 
excepting an steep mountain-slopes and bluffs and rock-knolled mountain crests. 

PINE CREEK. 

General.-Pine Creek occupies a trough extending south-westerly for about 30 miles from 
the headwaters of Boyd Creek, through Surprise Lake to Atlin Lake. Boyd Creek, which 
drains into Surprise Lake, is deeply incised in a low, thickly drift-covered divide to Consolation 
Creek. Surprise Lake, elevation 3,160 feet, is about three-quarters of a mile wide and 13% 
miles long. Its upper section is confined between precipitous bluffs of grenitic rocks that rise 
abruptly to the bare mountain-crests of 4,500 to 5,000 feet elevation. Towards the southerly 
end of the lake the valley-floor flattens to gentle hillocked slopes deeply covered by glacial 
drift and bordered by steep slopes of the confining mountains. 

Pine Creek proper occupies a trough about 12 miles long draining from the southerly end 
of Surprise Lake into Atlin Lake at elevation 2,200 feet. The valley is about 2% miles wide 
between the confining steep slopes of Munro Mountain on the north and Bald Mountain on the 
south, The valley-floor is deeply buried by glacial drift to about 3,300 feet elevation in the 
Surprise Lake section and to 2,900 feet elevation 7 miles south-westerly from the lake. In the 
upper 3 miles of this stretch deep glacial drift extends across a width of about 1% miles. 
In the central 4-mile stretch the deep drift covers a width of about three-quarters of a mile. 
At about 7 miles from Surprise Lake and continuing for about 4 miles to the mouth of Pine 
Creek the valley “ fans out ” to a wide, flat expanse floored with lacustrine deposits through 
which a few rock knolls and low ridges outcrop. With the exception of the rock canyon at 
“ Halfway,” about 3% miles from its mouth, the rocky section of “ Stevendyke,” about 1% 
miles above “ Halfway,” and a rocky area three-quarters of a mile long about 3% miles below 
Surprise Lake, Pine Creek has incised its course mainly through deep glacial and aqueoglacial 
deposits. 

A series of sloughs and small lakes characterizes the upper end of Pine Creek in the 
neighbourhood of Surprise Lake and the mouth of Birch Creek. In the lower section the 
creek-bed is from 40 to 80 feet wide. In the lower 4% miles of its course the creek-gradient 
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is about 2 per cent.; in the central 4% miles it is about 1.5 per cent.; and in the upper 2% 
miles to Surprise Lake the creek has a flat gradient of slightly less than 1 per cent. The 
valley-floor is lightly timbered in the lower section with hemlock, spruce, fir, birch, and willow, 
with comparatively light underbrush. In the central ,section up to the south end of Surprise 
Lake the valley-floor is lightly carpeted with mainly small willow-bushes and underbrush. 
The best timber occupies a belt along the foot of the steep slopes of Munro and Bald Mountains 
from 150 to 300 feet above the creek-trouzh. A good motor-road extends from the town of 
Atlin to Surprise Lake and along the north shore of Surprise Lake to Ruby Creek, a distance 
of 16 miles. Branch roads extend up Birch Creek on the north side of Pine Creek and up 
Boulder and Ruby Creeks on the north side of the lower end of Surprise Lake. A branch road 
also extends to the central section of Otter Creek and crosses to the upper section of Wright 
Creek on the southerly side of the lower end of Surprise Lake. On the north side of the lower 
end of the valley, roads also branch to Trend Gulch and to Como Lake and Fourth of July 
Creek. On the south side a branch road extends up Spruce Creek for a distance of 4% miles 
from the Pine Creek Road. A high-bench road also extends to the headwaters section of 
Spruce Creek. 

H&ory.-Gold was discovered on Pine Creek a short distance east of the present site of 
the old town of Pine City (” Diseavery “) in 1897, and news of this reached the “ outside ” in 
the early autumn of 1898. In that year about 3,000 people rushed in and about $75,000 was 
produced. In 1899 the creek WBS staked along its entire length from Surprise Lake to At’in 
Lake and gold-bearing gravel had been found from slightly below Discovery claim to about 
1 mile above, and it is recorded that no work was done above or below these points. On account 
of the small loo-foot claims allowed under the mining laws of that period and the refusal of 
claim-holders to permit dump-space on their ground to adjoining claim-holders, the limited 
work done was mostly confined to the creek-bed and very few benches were worked. For the 
same reason, coupled with the flat creek-gradient, operations were severely handicapped by 
drainage difficulties and high-water washouts were frequent. Several shafts were alsr, sunk 
in the bench of Pine City through blue glacial clay, hut these workings were flooded before 
bed-rock was reached. In 1899 it is estimated that 640 men were working and about $95,R72 
was expended on construction of wing, tail, and head dams, sluice-boxes, water-wheels, pumps, 
etc., and despite the difficulties encountered, an output for the camp of 40,000 oz. gold, valued 
at $800,000, the highest yearly output in the history of the Atlin Camp, is recorded, the bulk 
qf this being produced from Pine Creek. 

In 1901 miners began leaving far the Yukon, individual operations declined, and claims 
began to pass to the hands of hydraulic companies. Drifting operations on “ Gold Run ” and 
Pine Creek are recorded as not being remunerative except at the mouth of “ Gold Run,” where 
exceptionally good values were encountered. These values prompted the conception at that 
time that the “ gold run ” of Pine Creek came from the area known as “ Gold Run ” on the 
south side of Pine Creek, and that the continuation of the gold-bearing channel must be sought 
along the small trough of Gold Creek (” Gold Run “). Regardless of the apparent structural 
evidence contradictory to this supposition, much shaft-sinking and drifting, even the installa- 
tion of an expensive dredge, has been done in the “ Gold Run ” area in the un,supported belief 
of the existence there of the continuation of the old gold-bearing channel of Pine Creek. 
Strangely, that belief is still held by many in the Atlin Camp, or it has been assumed that at 
this point on Pine Creek, for some unknown reason, the gold-bearing old channel is “ lost.” 
has suddenly stopped, or has been obliterated. There is no doubt that a small meandering 
gold-bearing channel does exist along “ Gold Run ” and the high values at this point on Pine 
Creek can be ascribed to the junctioning of this channel with the Pine Creek channel. The 
structure governing the continuation of the old channel of Pine Creek under the bench of the 
north side of the creek will be discussed under the heading of “ Geology.” 

In 1901 the Atlin and Willow Creek Mining Company commenced operation, extended 
construction of ditches, flumes, etc., and installed a boiler and steam-pump. Other companies 
preparing far operationewe Sunrise Hydraulic Mining Company, Pine Creek Power Company, 
and Stevendyke Hydraulic Syndicate. 

In 1903 the British-American Dredging Company, Limited, acquired property, imported 
a Keystone drill, expended about $20,000 for drilling on “ Gold Run,” and brought in a Bucyrus 
dredge and an elaborate Stillnell-Bearee electric-power plant rated at 500 horse-power. The 
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power plant was installed a short distance below “ Halfway “; ditches, flume, power-line, 
dams, camps, etc., constructed at a cost of about $300,000 and the dredge placed on “ Gold Run.” 
This dredge was an open-connected link-and-pin type with 96 buckets of 3 cubic feet and a 
capacity of 2,500 cubic yards per day under favourable conditions. Gold-saving tables were 
carried on a separate scow in tandem with the dredge. During this year J. M. Ruffner, to 
whose energy can be credited much of the placer and lode activity in the Atlin area up to the 
time of his death in April, 1929, commenced hydraulicking operations with the North Columbia 
Gold Mining Company. The Eastern Hydraulic Mining Company also inaugurated hydraulick- 
ing on the south side of Pine Creek above “ Discovery.” 

In 1904 the British-American Dredging Company, Limited, operated its dredge on “ Gold 
Run ” intermittently. Much trouble was encountered in attempts to dig the tenaciously elay- 
cemented gravel, especially where it was bouldery. To loosen the ground, blasting in Keystone- 

drill holes ahead of the dredge was resorted to. Break-downs were frequent and before the 
season closed the bucket-lips were damaged beyond repair. Bed-rock, which in this locality 
is about 30 feet below surface, was not reached and the operation was suspended after about 
25,000 cubic yards were dug. It was demonstrated that this type of dredge was totally 
unsuited to the conditions encountered. The gold-saving plant also proved unsatisfactory, 
and it is recorded that a test-sluicing of tailings recovered more gold per cubic yard than was 
extracted by the plant. Three other companies also operated on Pine Creek during 1904 in 
the neighbourhood of Pine City. 

The year 1906 ushered in a period of extensive large-scale mechanical operations, mainly 
hydraulicking, on Pine Creek. In this year the Atlin Consolidated Mining Company was 
organized by the Guggenheim interests and acquired property on the north side of Pine Creek, 
between “ Discovery ” and ” Gold Run.” A IO-ton Bucyrus tractor steam-shovel, with a 
1%cubic-yard dipper and a capacity of 3.000 cubic yards per day, was installed. For gravel- 
haulage to an elevated screening and washing plant, a 5-ton electric locomotive, with 40 
dump-cars, was used. To loosen the cemented gravel ahead of the shovel, blastinK in 
“ powder-drifts ” was utilized. Hydraulicking with water pumped from Pine Creek by a 
IO-inch rotary electric pump driven by a 50.horse-power motor was also used. Electric power 
for this operation was supplied by the British-American Dredging Company’s plant. At the 
close of the season a production of $25,000 was credited to the shovel operation. The jointly- 
operated North Columbia Gold Mining Company and Pine Creek Power Company also produced 
$70,000 in this season. During this year about 100 men, of whom about thirty were individual 
miners, were working on Pine Creek. 

During 1907 the Atlin Consolidated Mining Company steam-shovel came into full operation 
and in 1908 is officially recorded to have “ produced the largest output in the camp.” Due, 
however, mainly to B “bumpy” bed-rock and consequent drainage difficulty preventing a 
thorough working of the low and softer portions of bed-rock, operation was suspended at the 
close of the IQ09 season. Following this, the Atlin Consolidated ground was hydraulicked by 
the North Columbia Company on a contract basis of the yardage moved. In 1907 the jointly- 
operated North Columbia and Pine Creek Power Companies commenced construction of a ditch 
to bring water from Surprise Lake to the south side of Pine Creek above “ Discovery.” This 
ditch, about 5 miles long, 26 feet wide at the top, and 6 feet deep, was calculated to carry 15,000 
miners’ inches on a grade of 8 feet to 1 mile. It was completed in the autumn of 1908 and 
was responsible for increased hydraulicking on Pine ‘Creek in the following few years. 
Hydraulicking of the Atlin Consolidated ground was commenced in 1910, and from that year to 
the end of the 1913 season the North ‘Columbia Company operated from six to fifteen 6- and 
l-inch monitors each season, mainly on the north bank of the creek. It is apparent from a 
study of the ground and old records that drainage and tailing-disposal difficulty was experi- 
enced. At times three No. 6 Giants with 6- and ‘i-inch nozzles worked in each pit, with one 
Giant stacking tailings. An idea of the character of the work can be gathered from the opera- 
tion in IQ12 with twelve to fourteen monitors and a crew of fifty-five men. For the purpose of 
blasting clay and boulders a Sullivan air-compressor and three hand-stoping drills were used. 
About 50,000 square yards of ground were uncovered on the north side, 310,000 cubic yards of 
gravel were moved, and 16,525 square yards stripped. The average depth of the bank was 
61.5 feet. An output of $12,440.95 is recorded, and the gravel sluiced was estimated to carry 
36.7 cents per cubic yard or $2.35 per square yard of bed-rock. 
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In 1914 the old companies were reorganized into the Columbia Mining Company, which 
commenced operations in that year with B crew of f i f ty men and continued to 1917. Some 
criteria of the hydraulicking operations from 1910 to 1917 by the North Columbia and Colum- 
bian Comoanies are oresented hv the fallow&! tahulation:- 

! 
Year. 

I 
cu. Yda. ; SQ. Yds. 

In view of the discussion to fallow under the head of “ Geology,” it is important to note 
that the 1915 and subsequent work was carried out on the north side of Pine Creek at the 
easterly extremity of the old hydraulic cut shown on the accompanying map and on the west 
boundary of the Besbrook lease. It will be observed that in this locality the pits were veering 
north with rim and bed rock sloping flatly north-westerly. 

During this period individual mining on Pine Creek decreased and was confined to a few 
drifting operations, mainly under the north bank between the hydraulic cut and “ Gold Run ” 
and around the mouth of “Gold Run.” Individuals are also reported to have made good 
recoveries from the sluicing of old hydraulic tailings. In 1909 and 1910 L. B. Harris prospected 
“ Gold Run ” with a Keystone drill, locating bed-rock at depths varying from 29 to 40 feet, 
but failing to find the “ pay-streak.” 

Between 1911 and 1914 the Pine Creek Flume Company did some work with a donkey- 
engine and drag-line scraper at elevation 2,950 feet on the high bench about 1,000 feet north 
of the easterly end of the hydraulic cut. This company (C. L. Queen) also did extensive 
ditching and damming in an effort to bring water to their north-side operation from the small, 
shallow lakes on the high bench of the north bank and from Birch Creek. 

In 1918 operations had dwindled to two groups of lay-men using five Giants, with a reported 
recovery of $25,000, and some drifting. Work was also done by the Atlin Gold Mines Company, 
a new .I. M. Ruffner organization, which acquired the Atlin Consolidated leases and plant. 
In this year the assets of the North Columbia, Pine Creek Power, Columbia” Mines, and 
O’Donnel Placers Companies were acquired by F. H. Mobley, of Prince Rupert, who later 
conveyed a one-half interest to L. Schulz, of Atlin. A new organization called Discovery 
Mining and Power Company, Limited, was formed, and between this year and 1923 operations 
dwindled mainly to drifting by lay-men and some sluicing of old tailings. By 1924 activity 
on this once-famous creek had declined to one ,small hydraulic outfit and a few individual 
miners and Pine City (” Discovery “) had become a “ ghost camp.” 

In IS!25 hopes were revived by the bonding of the Discovery Mining and Power Company’s 
property by ,Charles V. Bob, of New York. In the hope of uncovering the down-stream con- 
tinuation of Pine Creek old channel, and without any preliminary drilling or detailed geological 
investigation, these interests installed an elaborate plant and, starting at the lower end 
of the “ Halfway ” canyon, commenced an excavation in lseustrine gravel which is now 
locally known as the “ Panama Canal.” Using from two to three monitors, this operation 
continued to the end of the 1930 season, when it was suspended. The result was a cut 
about 3,750 feet long, a00 to 300 feet wide at its top, and varying in depth from 180 to about 
20 feet between its lower and upper ends. About 2,750,00’S cubic yards of gravel and sand 
were moved and only a very insignificant quantity of fine gold was recovered. In one or 
two places smooth, glaciated rim-rack was encountered sloping from 5 to 10 degrees southerly. 

In 1932 Fred Helm and Company of five lay-men commenced hydraulicking on the 
south bank of Pine Creek (” Tar Flats “), about 1 mile below the mouth of “ Gold, Run.” As 
is indicated on the accompanying map at the extreme easterly end of the old hydraulic cut 
on the south side of the creek, this work is very clearly on the left rim of Pine Creek old 
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channel with rim-rock dipping about 5 degrees northerly. A good recovery was made in this 
working during the two years of its operation. The north-easterly strike and northerly 
slope of the rim-rock gradually veered the succeeding pits towards the eyeek, and the floor 
rim-rock at the east end of the last pit excavated in 1933 is 5.5 feet below the water-level 
of Pine Creek, from which it is protected by a narrow bank-pillar. With B short stretch 
of workable rim-ground on the south bank still ahead of the last pit, the operation was forced 
to suspend on account of water-right complications. 

In 193:3 Keystone-drilling in 24 irregularly-spaced holes reported to average about 19 
feet deep to bed-rock was done by Vancouver interests, starting 900 feet above “ Stevendyke ” 
bridge and continuing down-stream along the bed of Pine Creek for about 5,500 feet. In 1934 
an hydraulicking operation was started on this ground by Northern Goldfields Exploration, 
Limited, composed of Toronto interests. To facilitate the operation the creek was turned into 
the “Panama Canal.” Due to drainage difficulty and an insignificant recovery of only 
fine gold, the operation was suspended, before the close of the season. In places where rock 
is uncovered by this work it is a characteristically hard,, bumpy, and smoothly-glaciated 
greenstone rim-rock, locally covered with blue glacial clay. 

During 1934, 1935, and 19% several individual miners have made fair recoveries from 
cleaning bed-rock in the old Columbian and Atlin Consolidated hydraulic pit. Drifting 
under the north bench in the upper section of this pit, towards the right rim of the old 
channel, has also returned fair recoveries. Drifting on the south side of Pine Creek in the 
locality of the mouth of “ Gold Run ” has also been continued by two individuals. In 1936 
a small local syndicate commenced hydraulicking a strip of left rim-ground on the south 
hank of the old hydraulic cut opposite “Pine City” (“ Discovery “). 

The bulk of the work on Pine Creek since 1898 has been confined to the central part of 
the valley in the neighbourhood of “ Pine City ” (” Discovery “). In this section the old 
hydraulic cut, 9,000 feet long, 5’00, to 1,125 feet wide, and, from 25 to 60 feet deep to flat 
bed-rock, with its great piles of tailings, is an outstanding feature. Individual miners’ 
old shovelling workings are’seen in shallow rim-ground in the localities of “ Stevendyke,” 
“ Pine City,” and on the north side of the old hydraulic cut near Willow Creek, about 2,400 
feet easterly of “ Pine City.” In the high rim-rock area westerly of “ Pine City ” and north 
of the road several cuts and trenches have been excavated through shallow glacial debris to 
rock. Exploratory shafts have been sunk on the north bench in several localities, but these 
are all filled. with water. Judging from the dumps, these had been sunk mostly in blue glacial 
clay and had not reached bed-rock. One of these, known as the “ Guggie ” shaft, was sunk 
adjacent to the road on the north bank about 1,000 feet west of the east end of the old 
hydraulic cut. The depth of this shaft is not known, but it is reported to have encountered 
good values in “ chicken-feed ” creek-wash. It is estimated that at this point it is about 
40 feet to the old channel bed-rock. Along the north side of the upper section of the old 
hydraulic cut the caved portals of several old adits and inclines are seen. On the north 
side of Pine Creek between the east end of the old hydraulic cut and the bridge are remains 
of apparently fairly extensive drift-workings under the north bench. These are caved or 
flooded, and it is understood, where bed-rock was reached, encouragingvalues were encountered, 
but drainage difficulties forced suspension of work. In the 1932 Annual Report of the 
Minister of Mines the probability of the old channel crossing to the north bank of Pine C,reek 
above the bridge was suggested. Following this, a shaft was sunk 30 feet in glacial clay 
at elevation 3,004 feet by E. H. Woodean. This point is 72 feet above Pine Creek and is 
about 75 feet above the estimated position of the old-channel bed-rock. The shaft is being 
continued intermittently during the winter months. 

During the 1986 season VI. Kennedy was drifting up-stream under the north bench in 
an adit 1,950 feet west of the east end, of the old hydraulic cut. In this working, flat, weathered 
bed-rock, bumpy in places, with a gradient of about 1.2 per cent. is exposed, overlain with 
cemented creek-gravel. About 78 feet westerly of this working another adit driven by 
Kennedy for Z&feet along B bearing of north 10’ degrees east shows flat weathered and 
humpy bed-rock to within 15 feet of the face, where the rim gradually rises to a height 
of 1.5 feet in the face. About 132 feet westerly of this en adit driven for 243 feet along a 
hearing of north 2 degrees west encounters rim-rock rising to 5% feet in the face. About 
&OOO feet east of Kennedy’s adit, G. Borquist has sunk an incline sloping 24 degrees for 
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20 feet to bed-rock under the north bench and is drifting up-stream. These workings are 
located about 100 feet east of No. 1 post of the Bssbroolc lease and are badly flooded. Correls- 
tion of elevations on bed-rock between this point and the Helm hydraulic cut to the south-east 
shows bed-rock sloping 1 degree north-west. At Pine Creek it is 6 feet beiow the creek 
water-level and at the foot of the Borquist incline it is 7% feet below the creek. 

Geology.-The part of the extensive alluvial fan extending up-stream from the mouth 
of Pine Creek t,o 6,100 feet east of “ Halfway” was formed when Atlin Lake stood at B higher 
level. The superficial deposits of the fan area include lacustrine, aqueoglaeial, and glacial 
deposits. In a few exposures along the “Panama Canal” the alluvial deposits rest on 
glacial drift, which in turn rests on smooth, glaciated bed-rock. Glacial drift and inter-Glacial 
wash is also seen resting on hed-rock at the foot of the “ Halfway ” canyon at 2,4,14 feet 
elevation, and in places on high rim-rock at 2,600 feet elevation just east of “Halfway.” 
Two instances of small lengths of decomposed clayey rack flanked and overlain by glacial 
debris and lying on smooth glaciated bed-rock were observed at widely separated points along 
the bottom of the “ Panama Canal.” In one such instance at the foot of “ Halfway ” canyon 
a small patch of decomposed rock 4 feet thick, lying on glaciated greenstone, is overlain 
by 4 feet of typical old-channel gravel, which in turn is overlain by &&,I drift. On both 
sides of this, glacial drift rests on bed-rock. These weathered masses are evidently erratics. 

“ Halfway” canyon is a narrow, rugged, and vertical-sided incision in rock with pot- 
holed floor, in places obstructed by large, jagged slide-rock blocks. Its vertical, rugged sides 
and freedom from any sign of &cial action clearly show that it is post-Glacial in age. From 
the head of the canyon to its foot there is a fall of 13,s feet in a length of 1,500 feet. Since 
Pine Creek is now hy-passed through the “ Panama ” canal the canyon can readily be examined. 
The bed-rock of Pine Creek at the head of “ Halfway ” canyon is 86 feet above the bottom of 
the “ Panama ” canal. At this point exposures of rim-rock in the floor of the cut are overlain 
by glacial drift and slope from IO to 280 degrees south-easterly. In the floor of the cut about 
4,50 feet from its easterly end an exposure of fresh rim-rock overlain by glacial drift also slopes 
10 degrees soubh-easterly. The exposures and general aspects in this locality indicate that 
Pine Creek in this section occupies a post-Glacial channel and that the floor of the trough is 
situated a short distance south of the “ Panama” canal and at a lower elevation than the 
bottom of the cut. Projecting Pine Creek pre-Glacial bed-rock from elevation 2,819 feet, 
opposite “ Pine City” for B distance of 1,050 feet westerly, with an assumed average bed- 
rock grade of 1.3, per cent. as indicated in the old “ Discovery ” hydraulic cut, would place the 
old-channel bed-rock at elevation 2,682% feet at a point slightly south of the central section 
of the “ Panama ” canal. In other words, this projection would place Pine Creek pre-Glacial 
channel about 821,s feet above the top of the “ Panama ” canal. For the projected old channel 
to coincide with elevation 2,&G feet at the bottom of the central section of the “Panama ” 
canal would require an average gradient of 3.3 per cent. from elevation 2,819 feet in the old 
cut at “ Pine City.” Rim-rock exposures in the “ Panama ” canal cut, as already cited, indicate 
the floor of the trough in this locality to he at an wen lower elevation than the bottom of the 
rut, requiring a gradient in cxcez,s of 3.3 per cent. for coincidence with the projected pre- 
Glacial channel. 

In former years it had been locally supposed that the old channel of Pine Creek had veered 
southerly from “ Discovery ” and flowed through and across “ Stevendyke ” at about its westerly 
end. The alignment of high rim-rack and correlation of levels in this section do not support 
this theory. The continuation of high rim confines the pre-Glacial channel on this side. 
Theories have also been advanced that the old channel continued from the old hydraulic cut 
under the north bench below “ Pine City” and floured north-westerly through Trend Gulch. 
Obstructing high rim-rock and correlation of levels prohibit this possibility. 

Alignment of rim-rock along the southerly side of the easterly end of the old hydraulic 
cot, especially in the locality of the Helm workings at the extreme east end of the cut, clearly 
confines the old channel on this side. At the east end of the Helm workings the south rim 
leads into Pine Creek and strikes north-easterly across the creek, placing the north-easterly 
continuation of the south rim of Pine Creek pre-Glacial channel under the moraine bench 
of the north bank of the present creek-site. Above the Helm workings Pine Creek has incised 
its new channel from G to 20; feet, into high rim-rock, which continues along the south bank 
for about 400 feet easterly of the Helm hydraulic pit. From this point for a distance of 700 
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feet up-stream to the bridge is B gap in rim-rock outcrop. At the bridge high rim-rock again 
outcrops along both the north and south banks of Pine Creek. At the edge of a rim-outcrop on 
the north bank of the creek about 200 feet above the bridge, an old caved adit under the bench, 
which at this point is 26 feet high, is reported to have been driven 150 feet. The face of the 
adit is reported to be wholly in the high rim. About 90@ feet easterly of this point, another 
caved adit is reported to have been driven 200 feet under the bench, with rim-reek rising to 
a height of 4 feet in the face. At this point the bench is 40 feet above Pine Creek. These 
points line up with the strike of the south high-rim ridge confining the old channel along the 
easterly end of the old hydraulic cut. Above this point rim-rock outcrops for frequent and 
continuous stretches along Pine ,Creek and the contiguous road for a distance of about 8,250 
feet above the bridge. The present channel of Pine Creek is incised from 5 to 15 feet deep 
in these rock-exposures. The vertical and rough sides of the confining rock banks clearly 
indicate this channel to be post-Glacial in age. 

The area of the north bench, under which the north-easterly continuation of Pine Creek 
pre-Glacial channel projects, is continuously covered with morainal and aqueoglacial deposits, 
from about 40 to 75 feet above the elevation of Pine Creek. Along the north bank of Pine 
Creek, and commencing about 360 feet up-stream from the upper caved adit, a flat bench 
from 10 to 20 feet above the creek and 1,200 to about 2,250 feet wide (“Birch Creek Bats “) 
borders the high bench. This probably represents the post-Glacial erosion of Pine Creek 
preliminary to its confinement in its present channel. Towards Birch Creek the high bench 
gradually lowers in elevation to merge with “Birch Creek flats.” Where the high bench 
has sloughed it is seen to be composed of glacial clay and drift, with small local areas of 
weakly-imbricated aqneoglacial gravel. At one place, about 1,500 feet up-stream from the 
bridge, an isolated patch of the typical yellow, pre-Glacial creek-gravel of the area occurs 
isolated in the glacial deposits of the north bank high bench. This is evidently the result of 
transportation and redeposition. 

The gap of 10’0 feet in the south rim of Pine Creek pre-Glacial channel below Pine Creek, 
already referred to, marks the junction area of the old “Gold Run ” channel with the old 
channel of Pine Creek. As would be expected with such 8 condition, high values are reported 
to have been encountered at this point by drifting at the mouth of the “ Gold Run ” channel 
and by shovelling from the bed of Pine Creek below the mouth of “ Gold Run.” In the old 
drift-workings at the mouth, bed-rock of the old “Gold Run ” channel at this point is about 
10 feet below the water-level of Pine Creek. Several shafts have been sunk and some drifting 
done in intermittent sections along a stretch of about 4,500 feet of the “ Gold Run ” channel. 
These old workings are either caved or flooded, but bed-rock or rim is reported to have been 
encountered at depths varying from 12 to 40 feet. In H. Woodean’s shaft-workings, about 
650 feet west of the old dredge, bed-rock is encountered at B depth of 30 feet. A winding 
channel about 20, feet wide between rims and with a bed-rock gradient of about 1.5 per cent. 
ia indicated in the drifting and crosscutting. This is overlain by from 4 to 8 feet of cemented 
gravel, with moderate distribution of boulders up to an average maximum of about 24 inches 
in diameter. Larger boulders are sometimes encountered. Bed-rock is generally decomposed 
and clayey for a depth of about 18 inches, but varies in hardness and composition and is 
characteristically “bumpy.” Water is pumped by a Cornish pomp and values are reported 
to average about 0.06 oz. gold per cubic yard of bed-rock gravel. The north high rim of “ Gold 
Run ” old channel exposed along the road is the south high rim of the projected pre-Glacial 
channel of Pine Creek in this locality. 

Pine Creek pre-Glacial channel is weil expowd in the old hydraulic cut opposite and ahove 
“ Pine City.” Bed-rock is of varying composition and consists mainly of serpentine, magnesia 
rocks, limestone, cherty slate, and quartzite intruded locally by granitic dykes. Of these, 
serpentine, magnesian racks, and slate have the widest distribution. Bed-rock is generally 
appreciably weathered to a soft clayey material, especially in the sections of serpentme and 
magnesian rocks, hut hard, “ bumpy ” sections also occur. The gradient is not constant, 
but averages about 1.3 per cent. The best values occur on and in bed-rock. Values re- 
covered in large-scale operations are cited in the section of this report dealing with history. 
This is indicated as only partial recovery, and good recoveries have and are being made by 
individuals resluicing tailings and shovelling worked bed-rock, especially in IOW soft sections. 
Relative to this phase of the old operations, it is interesting to note that a nugget weighing 
49 oz. was picked up in 1925 on one of the old hydraulic tailings-dumps. 
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The old channel bed-rock is overlain by from 1~0 to 20 feet of cemented creek-gravel. In 
this boulders are not abundant and range to a maximum average of about 30, inches in 
diameter. In the old hydraulic cut a channel-width of about 1,000 feet between rims is 
indicated. The cemented creek-gravel is overlain by 15 to 30 feet of blue glacial clay and drift 
in which is locally included some aqueoglacial wash-gravel and sand. In W. Kennedy’s adit- 
workings, already referred to, under the north bench, 1,950 feet westerly from the extreme 
easterly end of the old hydraulic workings, the operator reports recoveries varying from 2 
to 3 oz. gold from 40 square feet of bed-rock. It is significant that these workings are on the 
north rim-side of the channel at the commencement of the projection of the old channel 
continuation under the north bench of Pine Creek. 

About 1,4QO feet westerly of Kennedy’s workings, near the mouth of Willow Creek, 
Geasen and Hoffman are shavelling-in soft bed-rock from a low area in the old hydraulic 
workings along the north rim and report good recoveries. About 50, feet west of this place 
the north rim rises steeply to a rock bench 15 feet high and from its crest slopes 15 degrees 
north under the road. Several cuts through this rim have been made by “ old-timers ” in the 

attempt to strike bed-rock to the north. In every instance where it has been crosscut the 
rim continues with a northerly dip. Tracing this rim westerly for 2,250 feet to the clay 
bluff, 300 feet easterly from “ Pine City,” It is seen to retain its northerly dip in several 
exposures. In the face of the bluff it is overlain by glacial clay at 20 feet above the level 
of Pine Creek. An incline, now caved, has been sunk on the rim at this point. These 
exposures indicate in this section B nossible channel lateral to and north of the known old 
channel of Pine Creek. 

Cross-sectional traverses of Pine Creek Valleln failed to establish the existence or 
preservation of sny high-bench pre-Glacial channel. kt elevations 3,000 and 3,200 feet, along 
the foot of Munro Mountain, remnants of two rock benches were ohserved. These show 
evidence of glaciation and several lakes and swamps now occupy shallow depressions along 
them. 

Conelusion.- The location of Pine Creek pre-Glacial channel is indicated along 
the course shown on the accompanying map. 

(2.) It is indicated that Pine Creek pre;Glacial channel does not contain auriferous 
deposits in its westerly section commencing somewhere between “ Pine City” and the 
“ Panama Canal.” 

(3.) Pine Creek pre-Glacial channel is indicated to continue under the north bench of 
Pine Creek, striking in a general direction of north 56 degrees east from the easterly 
termination of the old hydraulic workings and towards Birch Creek Flats. Along this 
projection the old-channel bed-rock is indicated to lie at from about 40’ to 908 feet below the 
surface. 

(4;) The length of sectional lengths of pre-Glacial channel that have not been affected 
by glaciation along the projection of this north-easterly extension to Surprise Lake are 
unknown. This factor requires determination by drilling or other exploratory methods, 

(5.) The old channel is known to be gold-bearing at the termination of the most easterly 
workings on it, The continuation and extent of gold content along its north-easterly 
projection are unknown and require determination by drilling or other exploration methods. 

(6.) A flat and uneven old-channel bed-rock gradient is indicated. Details of this factor, 
together with the character of bed-rock and the overlying superficial deposits along the 
projected extension, will determine the method to be employed in any possible operation and 
will have to be ascertained by drilling or other exploration methods. 

(7.) Local remnants of likely south rim-ground still remain in the central section of the 
old hydraulic cut. 

(8.) Gold values are indicated as still remaining in sections of partially-worked bed- 
rock and also in the now weathered and slacked clayey tailings-dumps in the old hydraulic 
workings. 

(9.) The present bed of Pine Creek in the old hydraulic cut along a stretch of about 
8,500 feet is indicated as likely shallow ground. To make it accessible for investigation the 
creek can be readily turned from its present course at several places. 

(10.) A lateral channel adjacent to and north of the known Pine Creek pre-Glacial 
channel is indicated. Verification of this and details of possible values,, depth, etc., require 
determination by drilling or other exploratory methods. 
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SPRUCE ,CREEK. 

Spruce Creek flows north-westerly into Pine Creek about 2% miles from its mouth. 
It occupies a drift-filled valley abaut 15 miles long between elevations of 2,300 feet at its mouth 
and 4,000 feet at its head. It is reached by the Atlin-Surprise Lake Motor-road to I‘ Pine 
City,” from where a branch road extends for 41% miles up the valley to the Colpe Mining 
Company workings. Another branch road follows along the high bench of the north side 
to Rose Creek, about 1% miles from the headwaters. 

Towards its mouth the valley merges into the wide fan area of the lower section of Pine 
Creek Valley. Above this the valley is confined on the north by Bald Mountain and its 
easterly extension and on the south by the Monarch Mountain range. Between the steep slopes 
of these mountains the valley-floor in its central section is from 1% to 2 miles wide and deeply 
6lled with glacial drift, Above this towards “Blue Canyon ” and the headwaters in the 
divide to the O’Donnel River at elevation 4,000 feet the valley flattens to a wide gently-sloping, 
moraine-covered area through which a few rocky ridges and knolls outcrop. The present 
channel of Spruce Creek is incised in the moraine deposits of the valley-floor which form 
hummocky benches from 70 to about 3,50 feet high bordering the creek on both sides. The 
main tributaries are Little Spruce Creek and Dominion Creek, flowing into Spruce Creek 
from its south side. 

The creek occupies a moderately-winding channel from 20 to 30, feet wide in a trough 
160 to 400 feet wide, and with the exception of five small rock canyons is confined, along its 
entire length by moraine benches. Along its length the creek-gradient varies slightly, the 
steepest parts being in the rock canyons. In the lower section for 23 miles in the valley-fan 
area to the foot of the first canyon the gradient averages 2.7 per cent. For the next 3;3 
miles up-stream to the foot of the second canyon at the Colpe Mining Company’s workings 
the gradient averages 2.1 per cent. Up-stream from this point for I.5 miles, including the 
second and third canyons to the foot of “ Dry C,anyon,” the gradient steepens to an average of 
$22 per cent. From this point up-stream for 3.5 miles to the “Blue Canyon” area the 
creek-gradient gradually flattens to an average of 1.5 per cent. For the next I.5 miles 
up-stream, through ‘I Blue Canyon ” to the locality of Rose Creek, the canyon is responsible 
for a slight increase of gradient to an average of 1.7 per cent. From this point for 2 miles 
to the headwaters in the O’Donnel River divide area. the gradient flattens perceptibly to an 
average of 1.2 per cent. In the headwaters section the trough is flat and marshy with a 
gradient of less than 1 per cent. and gradually merges into the south-easterly slopes to the 
O’Donnel River drainage-trough. 

Geology.-With the exception of the canyon sections and the headwaters area, rock- 
outcrops through the moraine deposits of the valley-floor are scarce and of small extent. 
Correlating these with exposures of the confining mountains and with bed-rock in the workings 
indicates the basal formation of the lower 9 miles of Spruce Creek, from about Rant Creek 
to the mouth, to consist of pyroxenite, serpentine, greenstone, and magnesian rocks of the 
“Gold series.” Of these, greenstone, serpentine, and magnesian rocks have the greatest 
distribution. Up-stream from Rant Creek to and beyond the headwaters the formation 
consists of grey and black slates, eherty quartzites, and some limestone. Of these, the slate 
components appear to have the widest distribution. 

During Tertiary time the valley of Spruce Creek was further eroded and a deeper channel 
incised in its former more mature valley. The valley was filled with glacial drift, in which 
the stream has cut a new channel, leaving the old channel, with its flatter gradient, deeply 
buried. A length of 16,600 feet of pre-Glacial channel is known to be preserved and richly 
gold-bearing, generally deeply buried by glacial drift. This has been extensively worked 
and mining is still continuing at many places along it and is proceeding up-stream along 
its established course in ground carrying good gold values. In former years, for some-unknown 
reason, it had been assumed the old channel continued up-stream under the north bench north 
of the third canyon. In Bulletin No. 1, 1831,, “ Placer-mining in British Columbia,” it was 
pointed out that the pre-Glacial channel crossed Spruce Creek between the high rock-rims of 
the second and third eanyans and continued up Lower Dominion Creek trough. Subsequent 
mining has verified this and field-work during the 1936 season indicates a further stretch 
of at least 5 miles of favourable ground along the projected course under the south bench 
of Spruce Creek. Where it has been worked, weathered bed-rock of the old channel is overlain 

4 
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by from 6 to IO feet of clay-cemented creek gravel, with boulders up to a maximum average 
of about 30 inches. Gold values vary from about lh oz. to about 20 oz. per 40 square feet of 
,bed-rock (one “ set “I. The grade of the old channel varies sfightly, is locally “ bumpy,” but 
averages about 1.5 per cent. in its worked section. In the upper stretch of 2,100 feet of this 
section the grade tends to steepen and is 2,.2 per cent. The width of the old channel between 
rims Varies from 600 to 1,20,0 feet in the lower section to about 375 feet in the upper section 
of its worked length. In places, especially in the wide section, there are two or more lateral 
and branching channels separated by a low rim of gently-sloping bed-rock. It is possible 
that the exceptionally rich ground of the most recently-worked up-stream section can be 
attributed to the narrowing of the channel in this direction. 

Adjacent to the south rim of the old channel in the region of the first canyon 
a lateral and deeper channel is ind,icated. It is possible this may extend north-westerly 
beyond the extremity of the main channel, at sufficient depth to have been unaffected by 
glaciation. 

In the 2.8 miles of the lower section of Spruce Creek, from its mouth to the first eanygn, 
and embraced by the valley-fan within the boundary of the post-Glacial lake-level at elevation 
‘2,660 feet, glaciation has been acute. Spruce Creek pre-Glacial channel bed-rock at elevation 
2,132 feet is truncated and left hanging 22 feet above the water-level of Spruce Creek. This 
is at the lower end of the first canyon into the valley-fan area. At the portals of the drift- 
workings, heading south-easterly on the old channel at this point under the moraine 
bench, blue glacial clay rests on fresh bed-rock for a distance of about 10,O feet along the old- 
channel course. Old-channel cemented gravel then begins to appear intermittently on 
weathered bed-rock until it reaches a thickness of 6 to 7 feet between bed-rock and glacial 
clay. About 1,100 feet down-stream from the first canyon a glaciated rock-exposure on the 
right bank of Spruce Creek at elevation 2,680 feet is overlain by blue glacial clay. Projecting 
Spruce Creek pi-e-Glacial channel #bed-rock for 7,20’0 feet north-westerly from the first canyon, 
with an average grade of 2 per cent., places it at elevation 2,588 feet in the region of the 
upper section of the “Panama Canal.” This is 49 feet above glaciated rock exposed at 
the bdttom of the “ Panama Canal ” at this point. A projection for 8,10,0 feet north-easterly 
to the road 1,000, feet east of “ Halfway ” places Spruce Creek old channel at this point 20 
feet, below the level of the obstructing high rim-rock at “ Halfway.” This obstructs the possible 
continuation of the S,pruce Creek pre-Glacial channel beyond “Halfway” towards Trend 
Gulch. 

Gold was recovered by individual miners from shallow diggings on rim-rock along Spruce 
Creek, below the locality of the described pre.Glacial channel truncation. This can be 
attributed partly to transportation by Spruce Creek whilst cutting across the old-channel site 
and partly to reconcentration of gold scattered in the moraine by the creek cutting down 
to its present channel. 

Htitorv.-Gold was first discovered on Spruce Creek in the locality of Eureka Creek in 
1898. The early operations by individuals did not disclose particularly encouraging results. 
The ground was found to be deep; the small claims allowed at that time did not permit dump- 
space or drainage. In 1901 there were about 100 men on the creek and hydraulicking 
companies began to be interested. It was soon apparent, however, that water and dump 
requirements of hydraulieking operations conflicted with the individual miners who were 
working the comparatively shallow creek-ground in the locality of the first canyon. A limited 
amount of hydraulicking was carried out in the neighbourhood of the first canyon, at the east 
end of the second canyon, around the southerly end of the third canyon, and in the locality of 
Blue canyon. In 1904,, associates of the British-American Dredging Company incorporated 
ihe British Columbia Dredging Company and without preliminary exploration, excepting 
that in ihdividual miners’ workings, commenced installation of a dred,ge in the Blue Canyon 
area. Electric power for this w&s drawn from the British-American Dredging Company’s 
plant an Pine Creek. The dredge was a Bueyrus open-connected type with ‘i%-cubic-foot 
buckets. Construction was completed in 190,5 and after digging for a few weeks in 1906 
the type of dredge proved unsuitable and operation was suspended. About 190,5, Northern 
Mines, Limited,, installed a steam-shovel in the creek-ground of the lower section. Good 
recoveries were being made all around the shovel ‘by individual miners, but drainage difficulties 
and the depth of ground encountered caused suspension of the shovel operation about 1901. 
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Large-scale drifting under the south bench at the first canyon was carried out by the 
Spruce Creek Power Company (W. C. Hall and A. D. Hughes) between 1909 and 1916. 
During the same period extensive drifting was also carried out by MeCloskey and Foley 
under the south bench on the Gladstone lease about 3,000 feet south-easterly from the first 
canyon. Contemporaneous with this, the south-bench ground north of the Gladstone to as 
far as Eureka Creek, including the Peterbow, Poker, Joker, and Crokcr bench leases, was 
opened by inclines to the old-channel bed-rock and continuous drifting with good recoveries 
carried on. During this period Spruce Creek became the most active and productive creek in 
the Atlin area, a position which it has retained. 

In 1915 J. M. Ruffner commenced sinking a shaft on the north bank of Spruce Creek, 
oppos,ite Eureka Creek, to explore for the continuation of the channel under the north bench 
in this locality. Drainage difficulty at first hampered operations in this section,. With the 
establishment of drainage-adits, however, deep-drifting on the old-channel bed-rock has 
steadily progressed up-stream. In Bulletin No. I, 1931, “ Placer-mining in British Columbia,” 
issued by the British Columbia Department of Mines, the continuation of the old channel 
south-easterly across Spruce C,reek, between the second and third canyons, and up the 
lower section of Dominion Creek trough, was described. By the end of the 1936 season this 
had been verified by drifting to about the point where Spruce Creek crow% the channel- 
projection, in ground returning from 2 to 12 oz. gold to the “set” (40 square feet) and 
averaging from 4 to 5 oz. to the “ set.” Field-work during 1,93’6 established the continuation 
of the old channel under the south bench for an, appreciable distance beyond this point. 

A remarkable feature of Spruce Creek is the fact that, despite the extensive drifting 
operations of early years under the south bench between Eureka Creek and the first canyon, 
mining has been continuously carried on in this section by individuals, both under the bench 
and in the creek-ground. In the lower section much of this drifting-work has required 
penetration of caved workings to reach pillars, or marginal ground lateral to or beyond the 
old workings. In general, fair recoveries have been made from this work. Of interest in 
this connection is the good recovery made by Carl Lykergard between 19’33 and 1936 in 
drifting around the extreme southerly limits of the old McCloskey workings on the Gladstone 
bench lease, in a section about 9800 feet under the bench from Spruce Creek. In 1936 a nugget 
weighing 44 oz. 3 dwt. was found by Lykergard in this locality. Unfortunately, no methodical 
surveying of the workings was done during the early operations and there are no maps, 
records, or plans of them,. Their scope and extent is consequently not known and operations 
in and about them is necessarily haphazard or based on hearsay. Despite this, in so+e 
instances good recoveries have been made in and about old workings and generally the con- 
tinued work has returned wages or better. Examinations by the writer of the accessible 
old workings indicates that these were generally carried along narrow margins of “ pay.” 
In many instances where flat, weathered bed-rock is continuous beyond these margins there 
has heen no attempt at lateral exploration by crosscutting or continued drifting. In some 
instances the old workings are in a badly-caved condition; in others, possibly flooded through 
blocking of drainage-sdits. The reopening of these is costly and hazardous and on account 
of the lack of survey-plans it is impossible to select points for new entries and workings that 
would be definitely knoan to circumvent the old workings. 

In the section between the first canyon and Eureka Creek the old channel is wide and its 
southerly boundary indicated by the known limits of old workings and approximate correlation 
of rims at Eureka Creek and the first-canyon section. A remarkable feature in all the most 
southerly workings examined in this section is the absence of any high rim confining the 
channel on the south. In some places a low rim, rising to 2 or 3 feet above flat bed-rack, is 
seen and in three localities a slight dip to the south of weathered bed-rock occurs. In the 
steam-shovel cut south-easterly of the first canyon a law south rim of the main channel strikes 
south-easterly and at its crest slopes south-westerly. This is correlated with a similar low 
rim in the old drift-workings under the first-canyon bench and in a deep channel indicated by 
shafts to the north-west of these. These factors indicate a possible channel lateral to and 
south-westerly of the known old channel. 

The shallow creek-ground, commencing up-stream from the first canyon at the point where 
the old channel emerges from under the high bench west of the canyon, has been worked and 
reworked continuously since the early days by shovelling, hydraulicking, and steam-shovelling 
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for a distance of about, 6,750 feet up-stream. In the upper section of this st,retch along the 
north rim of the channel on the Olnlla and Tar leases, the Columbia Development Company 
has been operating a steam-shovel continuously since 1934 on both virgin and formerly-worked 
ground. In 1936 the same company sueeessfully operated B second shovel in the lower section 
on the Lynr lease. Up-stream from the Ola,lla, on the Rose, Hope, Shamrock, Sally, Friemdly, 

and Maska creek claims, on the Cnssidg group above these, and about 600 feet west of Eureka 
Creek, the creek-ground is largely virgin. In the lower section some drifting has been done, 
but drainage difficulty is experienced. In the upper stretch, including the Sally, Ftiendly, 

Maska, and Cassidy groups, test-shafts have been flooded. Depth to the old-channel bed-rock 
along this stretch of Spruce Creek varies from about 22 feet in the lower section of the Olnlln 
lease to an estimated depth of 45 feet in the locality of Eureka Creek. 

A characteristic of the Spruce Creek old-channel gravel is the tenacious yellow clay 
cementing it. This characteristic permits only partial recovery on first sluicing and some- 
times is even the cause of sluice-box “robbing.” After tailings-dumps have been exposed to 
weathering for some time the clayey material slacks and disintegrates and the resluicing of 
this material returns an additional recovery. For this reason old tailings-dumps on Spruce 
Creek are being continuously reworked and good recoveries have been made from them, 
sometimes after several such handlings. 

Locally, wide streaks of clean “blue ” gravel oeeur along comparatively clean-cut lines 
either in or overlying the “ yellow ” gravel. Frequently, these stretches of “ blue ” gravel or 
their lower contacts with the “ yellow ” gravel have returned exceptionally good values. This 
condition has given rise to a miners’ theory of a later and richer “ run of ~gravel,” called the 
“blue run.” In all such oceurrenees examined by the writer no evidence to suggest a second 
“ gravel run ” was observed. In some such occurrences, however, the ground was seen to be 
very wet, the gravel loose and washed comparatively free from ferruginous clay. In these 
cases the rich “ blue run ” could be explained by the washing of the “ yellow ” gravel by running 
springs or fresh&s accompanied by a recorxentration of gold on the underlying clayey 
“ yellow ” gravel. In other cakes where a “blue ” clayey gravel was observed the condition 
can be ascribed to a periodical variance in fine sediment carried by the original stream. 

This lease (P.M.L. 750) is owned by J. Pirnie, of Atlin, and is located about 
Lassie Creek 1,500 feet westerly of the first canyon. On the north bank of Spruce Creek 

Lease. blue glacial clay occurs on glaciated bed-rock. In the creek-trough, 140 feet, 
south 59 degrees west from this point, the owner has sunk B shaft in creek- 

ejavel and glacial clay for 10 feet. From the bottom of the shaft a pipe-drill has been driven 
an additional 36 feet in gla’cial clay. About 300 feet southerly from the shaft, fine post- 
Glacial gravel-wash rests on rim-rack sloping 12 degrees north-easterly towards the creek. 
Fine gold is being recovered from the sluicing of this material. 

This ground is located on the high bench covering the old-channel location 
St. Quentin west of the first canyon. It adjoins the Key and Lyna leases on the north. 

Lease. west and the Jewel lease on the south-west. The ground was formerly 
extensively drifted by the Spruce Creek Power Company. W. Faulkner is 

continuing drifting and crosscutting around the south-easterly margin of the old workings 
and recovering from 70 cents to $1.50 per cubic yard of gravel sluiced. 

This lease is owned by Teresa Baton, Atlin, and is being worked on a “ lay ‘) 
Jewel Lease. by W. Carl Horn and Ole Hultgren. The ground is located west of the first 

canyon adjoining the St. Quentin on the north-east and covers the eastel.ly 
side of the old channel under the high bench. The ground was formerly extensively drifted. 
The present operators are working around the south-easterly limit of the old workings into 
virgin ground to the south-east and report an encouraging gold-recovery. 

This ground is situated south of the easterly end of the first canyon and 
Lynx Lease. adjoins the St. Quentin on the south-east. The lease was taken over o,, 

a “lay ” by the Columbia Development Company (A. R. Kaufman and 
associates, of Kitchener, Ontario), which installed a steam-shovel and mobile sluicing plant 
designed by D. Eastman. The shovel is equipped with & %-cubic-yard dipper and the sluicing 
plant with a trestle in~cline and a l?/z-cubic-yard-capacity dump-skip operated by a 15.horse. 
power LeRoy single-drum gasoline-hoist. Gasoline-consumption is 4 to 5 gallons per shift and 
wood-consumption for the shovel-boiler is about three-quarters of a cord per shift. An 
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average crew of nineteen is employed. At the time of examination the shovel was digging 
in a “ gut” about 15 feet deep along the south rim of the old channel. The gravel sluiced is 
estimated to carry about 0.0322 oz. gold per cubic yard. 

This lease is located ahout 825 feet south-easterly from the Lynx lease, 

Hardscrabble adjoins the Baldwin lease on the west, and is owned by J. Clay of Atlin. 
LISW. The creek-ground in this locality is about 12 feet deep to bed-rock and had 

been continuously worked by the owner up to 1936. For this operation the 
creek was turned and gravel from the pit was shovelled into skips hoisted by a water-wheel 
and high-line equipment. Drainage of the pit was assisted by a Chinese pump. Spring floods 
destroyed the pit and equipment. Near the south-east corner and adjacent to the Pillar 
Frwtion two individuals are drifting and crosscutting under the south bench, adjacent to the 
G/ndstone lease. 

This lease covers the location of the old channel under the high south bench 
Gladstone Lease. about 2.700 feet south-easterly from the first canyon. At this point Spruce 

Creek crosses the site of the old channel diagonally from east to west. The 
ground is owned by Jack Tintinger, of Atlin, and was formerly extensively drifted by McCloskey 
and Foley. During the last three years Carl Lykkergaard, working on a “ lay ” from Tintinger, 
has penetrated a portion of the old workings from an incline shaft in the easterly half of the 
lease and carried out drifting in virgin ground on Aat bed-rock along the southerly margin of 
the old workings about 900 feet into the bench. Good recoveries were made from this work up 
to the spring of 1936, when values began to diminish. Rather than risk his profits in further 
prospecting, the operator completed the sluicing of his tailings and relinquished the “ lay.” 
Of interest is the recovery of a nugget weighing 44 oz. 3 dwt. during the last period of drifting. 

This wound cowl’s the location of the old channel under the high south bench, 
Peccrboro Lease. adjoining the Gladstone lease on the east. It has been extensively drifted 

at various times since the early days. At present Otto Miller is drifting 
southerly from a shaft inclined 20 degrees for 54 feet. His workings have penetrated and 
skirted old workings and have advanced into virgin ground with flat bed-rock about 600 feet 
into the bench. 

These creek leases cover the north side of the old-channel ground adjacent 
Tar and Olalla to and north of the Glnrlstorrc and Peterboro bench leases and the south- 

Lease. easterly continuation adjacent to and north of the Poker ben,ch lease. In 
former workings the Tal: lease had been worked by hand-shovelling to bed- 

rock, with the exception of a strip 150 feet wide and 600 feet long in the central section. The 

O/alla lease, adjoining the Tax on its up-stream side, appears to be unworked ground. In 1933 
the ground of both leases was drilled by A. R. Kaufman, of Kitchener, Ontario. In 1934 the 
Columbia Development Company, controlled by these interests, installed a Bucyrus-Erie 
caterpillar steam-shovel with a mobile sluicing plant designed by D. Eastman and J. Walsh. 
The shovel is equipped with a 7/;o-cubic-yard-capacity dipper. A double-track incline extends 
from the washing plant to the pit and skips of Vn-cubic-yard capacity are hoisted hy R 35-horse. 
power double-drum pasoline-hoist, consuming 7 to 8 gallons per shift. Wood-consumption for 
the shovel-boiler is about 1 cord per shift. An average crew of about twenty-two is employed. 

The operation has required the carrying of a drainage-cut from the down-stream end of 
the Tuz lease and digging through the previously-worked sections of this ground. it is 
interesting to note that recoveries from this work have been satisfactory. By the end of J”J~, 
1936, the shovel had advanced to about 150 feet from the Olalla line. In this s&ion the 
bed-rock is bumpy, with a Cut 32 feet deep to bed-rock along the north rim, bordered on the 
south by a hump about 20 feet high. The gravel sluiced is estimated to carry 0.9237 oz, gold 
per cubic yard. 

This creek claim, located about 400 feet up-stream from the easteriS boundary 
Hope Fraction. of-the Olalla lease, is owned by L. Schulz, of Atlin, and is heinp worked by 

Axe1 Nelson on a “lay.” A shaft is sunk 35 feet to bed-rock to connect 
with a bed-rock drain, preparatory to drifting on bed-rock under the creek. Previous work 

by the same operator in this ground showed good bed-rock values, but the ground proved 
excessively wet for drifting. 
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This bench lease is owned by I. Matthews and covers the location of the old 
Poker Lease. channel under the high south bench adjoining the Olulla creek lease on the 

south. Appreeiahle drifting has been carried out on this ground at various 
times. Drifting in recent years by I. Matthews has advanced about 600 feet into the hill on 
flat decomposed bed-rack, at which point bed-rwk dipped southerly into the hill, indicating the 
possibility of a deeper channel lying southerly of the old channel now being worked. Bed-rock 
ground in these workings returns from about $1.50 to over $2.50 per cubic yard. 

During 1936 John Huget and four partners were working on a “ lay ” from I. Matthews. 
Drifts from a 10%foot shaft inclined at 15 degrees extend 270 feet south-westerly into the hill, 
skirting old workings lying to the east. At the time of examination on July 9th an average 
of forty ears (i/z yard) per day were being sluiced, averaging about $2 per car. A clean-up 
on July 9th returned 32 oz. gold from 250 cars, an estimated equivalent of about 2.5 oz. per 
“ set 3’ (40 square feet). 

These bench leases adjoin the Pokev on the south-east and are owned by 
Joker and I. Matthews, of Atlin. The ground covers the location of the old channel 

Cmker Leases. under the south high bench up to the Aim lease in the locality of Eureka 
Creek, where the old channel crosses Spruce Creek to the north bench. 

Appreciable drifting by the owner and “lay-men” has been carried on in this ground at 
various times, but an appreciable extent of favourable virgin ground still remains on these 
leases. 

In the easterly half of the Crokw, adjoining the Jokev on the south-east, two main drifts, 
from vertical shafts 20 feet above the creek and 60 feet deep to bed-rock, extend respectively 
450 and 510 feet southerly under the bench. The ground is being worked on a “lay” by 
Fred Oman and partners. In the present most southerly workings the ground is reported to 
average about 2 oz. to the “ set.” 

This partnership is drifting in the old channel under Spruce Creek on the 
Bran, Morse Jimmy Hill and Edith Hill claims, about 600 feet north-easterly from Eureka 

& co. Creek. In this section the old channel nBrrows perceptibly to a width of 
about 325 feet between high rims. The best ground is about 30, feet wide 

along the centre line of the channel, the bottom of which is about 100 to 150, feet wide. Drifting 
is carried out from B shaft 13 feet deep to bed-rock, and has been extended about 800 feet 
up-stream to about 70 feet west of the Chance creek lease. The last 450 feet is reported to have 
returned an average of 10, oz. gold to the “ set” (40, ~guare feet) across a width of 30 feet. 
In places 20 oz. to the I‘ set ” is reported to have been recovered. Appreciable favourable 
ground still remsins between the shaft and the easterly extremity of drifting, lateral to the 
present workings. The ground is drained by a bed-rock adit but is wet. At the close of the 
1936 season this ground was taken over by the Colpe Mining Company, Limited, which is work- 
ing the ground adjoining on the east. 

This bench lease, adjoining the Bratt-Morse ground on the south, covers the 
Wolf Lease. south rim of the old channel and is being worked by Eric Baeksten and 

partners on a “ lay ” at 300 feet south 75 degrees east from the Morse shift. 
A shaft inclined at 60 to 79 degrees encounters gently-sloping rim-rock at a depth of 60 feet. 
A southerly drift for 135 feet encountered a rising high rim, striking south-easterly. Two 
short drifts easterly, at 54 feet from the shaft and parallel with the Wolf north boundary, 
showed a flatter rim condition. The best returns will be obtained by drifting easterly as close 
to the Wolf north boundary as possible. 

This bench lease adjoins the Morse creek-ground and the Chnnce creek claim 
Clydesdale Lease. on the north. It adjoins the Dorothy bench lease on the east and the Goodwill 

bench lease on the west. The southerly section of the Clydesdale cover8 the 
north rim of the old channel, which strikes diagonally BCIOSS the lease from about the south- 
west corner to about 3860 feet northerly of the south-east comer. The ground is being worked 
by W. Buchanan from a vertical shaft 8’2 feet deep to bed-rock, located about 800 feet south- 
easterly ,,f the Morse shaft. A crosscut to north-west encountered high rim about 160 feet 
from the shaft. Drifting up-stream, south-easterly, shows rim sloping about 5 degrees south- 
westerly towards the creek. Irregular values have been recovered along the rim-slope. As 
work proceeds up-stream towards the east boundary a greater width of the channel flat hed- 
rock should enter the property. 

- 
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This is a private company incorporated in British Columbia in May, 1936, 
Colpe Mining with a capitalization of $5O,OOQ’. The registered office is at 800 Hall Build- 

Co., Ltd. ing, Vancouver. The holdings embrace the Chance creek lease, adjoining the 
Morse-Bratt ground on the east; the Goodwill ‘bench lease adjoining the 

C%desdale bench lease on the east; and the Sunlight creek claim, adjoining the Goodwill on 
the east. At the close of 19386 the company als:o acquired the Morse-Bratt creek-ground 
adjoining the Chance creek lease on the west. Previous to 1932 the ground had been worked 
in an unsystematic manner by “lay-men.” Subsequent to that time the present interest 
entered the picture and commenced a s,ystematic plan of operation. 

The Chance creek lease covers the coincidence of the old, channel with Spruce Creek, 
up-stream from the Morse-Bratt workings. South-easterly of this the Goodwill bench lease 
covers the up-stream continuation of the old channel under the high bench north of the second 
canyon to its repeated coincidence with, and crossing of, Spruce Creek in the Sun2ight creek 
claim. 

The workings consist of a vertical shaft, 93 feet deep, at the south rim-side of the old 
channel, on the north boundary of the easterly end of the Chance claim. From this a crosscut 
north-east for 300 feet extends to about the centre line of the old channel. Two main north 
and south drifts extend up-stream from the crosscut, to drainage and crosscut connections with 
a vertical shaft 203 feet deep on the south rim-side of the old channel in the south-westerly 
corner of the Srnlight creek claim and about 1,500’ feet from the lower’ shaft. At the time of 
examination the workings had progressed about 3080 feet up-stream (south-easterly) from the 
upper shaft. In the new workings of the upper-shaft s,ection the main drifts 81-e about 60 
feet apart and the ground is blocked by CROSSCUTS between and lateral to them. In the section 
of the old workings the drifts meander irregularly along the north and south sides of the 
channel and vary from 60 to over 200 feet apart, with irregular sectional and lateral cross- 
cutting. The workings are dewatered by drainage to pump-amps at the shafts, but this would 
be greatly facilitated by a bed-rock drainage connection with the drainage system of the Morse- 
Bratt workings. The easterly section of the workings up-stream from the old “lay” workings 
are systematized into a series of blocks between the main north and south drifts. About 180 
feet along the lower shaft crosscut, branch drifting and crosscutting extends 420, feet north 
along flat, decomposed bed-rock and encounters at this point a steep drop-off of bed-rock to 
the north which is probably a local gut or depression along the north. rim in this locality. 

At the time of examination (end of July) work was being carried on with a crew of sixty 
men. In the old workings about 1,000 feet of ground tributary to the lower shaft was in process 
of being “ cleaned up.” Mining in four faces in this section, mostly in marginal ground, at the 
rate of 6 “sets” per week, was being carried on with a reported recovery of 96, oz. from 
twenty-four ” sets.” Two places in this area are reported to have returned 4:8 oz. from 
6 “ sets.” 

In the new workings tri’butary to the upper shaft five faces were being worked at the 
rate of eighteen “ sets ” per week with B reported average recovery of 80, to 100 oz. from 
eighteen “ sets.” In this section the best values, averaging 4 to 5 oz. to the “ set,” occur across 
a width of 60 to 80 feet and the workings are carried to marginal ground running about 2 oz. 
to the “ set,.” In some sections along the channel centre line values of 10 to 12 oz. to the “ set ” 
are reported. At the extreme easterly workings, flat, decomposed bed-rock of the old channel 
reported to carry the average cited values extends across B width of 138 feet. 

In both the upper and lower shaft areas faces are carried about 6 feet high, including 
about 2 to 21/2 feet in decomposed #bed-rock. As the best values in the Spruce Creek old 
channel occur in and on top of bed-rock this is the general mining practice along the creek. 
At both the shafts teste,luiees are maintained, and for the direction of the workings values 
are ascertained by sluicing a known number of cars from definite sections. 

This bench lease adjoins the Sualight, a southerly fraction of the Canyon 
Dream ~,~~se. lease and the adjoining New Year lease on the south. It is owned by G. Nolan, 

of Atlin, who holds an option on the New Yea?. The ground covers the 
projected south-easterly extension from the Sunlight ground of the old channel under the south 
bench of Spruce Creek. In former years a shaft was sunk by Nolan in glacial drift in the 
south-westerly corner of the Canwn lease. This is filled with water, but is reported to have 
encountered rim-rock at a depth of 60’ feet sloping steeply south. 
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Towards the close of the 19% season a shaft was started at elevation 3,250, feet in the 
north-west corner of the Dream lease and about 850’ feet easterly of the Colpe Mining Corn- 
pany’s upper shaft on the Sunlight. Correlation with the extreme easterly workings on the 
Sunlight indicates the position of this shaft to be within the area of the projected up-stream 
continuation of the old channel, with bed-rock estimated to be at a depth of 218 feet. In the 
intervening stretch between this point and the Blue Canyon area no work is being or has been 
done along the projected course of the old channel. This is deep ground and values should be 
ascertained by drilling. 

Blue Canyon.-In this section there are opportunities for shallow digging by individuals 
in post-Glacial wash-gravel overlying clay bed-rock, on low benches along Spruce Creek trough 
and on rim-rock in and above the canyon. Former and present individual shovelling-operations 
indicate a possible appreciable extent of fine gravel worthy of exploration for possible opera- 
tion by steam-shovelling or dredging with modern dredge equipment. 

On the north bank of Spruce Creek, about *‘mile above Rant Creek, A. T. Abbot has been 
sbovelling shallow ground for several years from various places on a creek lease and claim. 
In 1936 he was shovelling fine top gravel in two places, 3’ and 4 feet down from grass-roots, and 
recovering low values. In this section the creek-trough is 100 feet wide between moraine 
benches 30 feet high, 

About three-quarters of B mile above Abbot’s workings H. G. Marshall is shovelling-in 
from the creek-trough in pits and cuts 6 to 11 feet deep to hard-pan. It is of interest to note 
that this man has been shovelling-in this section continuously since 1900. The gold recovered 
is moderately fine and the ground is reported to seldom return below about 30 cents to the cubic 
yard. Two other individuals were working intermittently on shallow rim-ground in and above 
Blue Canyon. 

SPE,CIAL REPORTS. 

A limited number of mimeographed copies are available to those who specially request 
reports on the following properties:- 

Bush Consolidated Gold Mines, Limited. 
Pay Roll. 
Parvati Group. 

The properties described in these reports are not considered to have reached a stage of 
development that would be of sufficient interest as yet to warrant the inclusion of lengthy 
descriptions in the Annual Report. 

PROGRESS NOTES. 

LODE-GOLD DEPOSITS. 

CHARLES GRAHAM. 

COAST AREA. 

$x).5 Point J4ine.-Operated by N. A. Timmins Corporation, Limited; R. E. Legg, man. 
ager. The mine and mill operated continuously during the l-ear. A s,econd exit to the mine 
has been provided hy driving a second level through to the outside. Ventilation is natural. 
The output from the mine is about 40 tons per day. This is put over a sorting-table, as it con- 
tains considerable waste, before being put through the mill, which has a capacity of about 
%a tons per day. 

Developments during the year consisted of 194 feet of driftinx, 28 feet of crosscutting, 
11.4 feet of raisine. and 1.428 feet of diamond-drillire: 15.215 tons of ore was mined. and this . .~ 
yielded 3,374 oz. gold and 1,219 oz. silver. 

Edye Pass Miw-Operated by the Reward Mining Company, Limited; Alex. Smith, 
manager. Active development-work has been carried out since the property was acquired in 
May. The property adjoins the Swf Point mine. An adit has been commenced about 150 feet 
above sea-level and close to the shore-line. This has been driven in approximately 500 feet, 
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from which point crosscutting has been done to intersect the are-bodies exposed on the surface 
by stripping. About 1,020 feet of crosscutting has been done and 482 feet of drifting; 112 
tons of ore was shipped to the smelter, and this yielded 122 oz. gold and 41’ oz. silver. There 
were sixteen men employed. 

A Diesel-driven air-compressor, capacity 4,50 cubic feet, has been installed. A cook-house, 
bunk-house, and dry-room have been built. The drift and crosscut are ventilated by small 
fan and air-pipe. 

Surf Inlet M&e.-Surf Inlet Consolidated Gold Mines, Ltd., owners; Angus McLeod, 
superintendent. There was a change of control of this property early in the year and since 
that time development has been active. Operations are at present confined to the Pug&y 
vein, which was formerly worked by the old Belmont-Surf Inlet Mines. 

The inclined shaft has been sunk to the l,lO,O-foot level and development on that level has 
been commenced. ,Considerable drifting has been done on the 1,013~ and 1,014s levels off the 
l,OOO-foot level and &ping on these levels has been started. 

Some stoping is also being carried on in an old stope above the 80,0-foot level. 
Additional ventilation was suggested for the l,OO,O-foot level and a fan and air-pipe was 

ordered. 
The old mill has been overhauled and is operating on a part-time schedule. 
The power plant and the mine buildings of the old company are being used. 
Sk&gate Gold Mines, Ltd.-W. G. Smith, manager. This property is situated about 

1 mile inland from the east coast near the Indian village of Ski&gate, about 6 miles from 
Queen Charlotte City, at the south-east end of Graham Island. 

Some further development-work has been done at the mine and the property went into 
production early in November. A Hadsel mill, 7,0-ton capacity, has been erected and is now 
in operation. This is the only new mill brought in in the Northern District during the present 
MU-. A self-acting incline has been built from the mine to the mill, using a self-dumping car 
of %ton capacity. 

Development during the year consisted bf 200 feet of drifting, 70 feet of crosscutting, 
and 206 feet of raising; 500 tons were milled with a gold-recovery of 0.13 oz. per ton. 

BEAR RIVER AREA, PORTLAND CANAL. 

DmweZZ Mine.-Operated by the Welldun Mining, Milling, and Power C,ompany, Limited; 
L. S. Davidson, manager. The mining here was done on contract on the basis of the gold and 
silver content of the ore. Only one stope was operated, six men being employed. ‘The Dunwell 
mill operated for most of the year, doing some custom-work in addition to milling the ore from 
the Dunwell mine. During the year a small amount of development-work was done; 4,585 tons 
tons of ore was mined, and this yielded 990 oz. gold, 3’5,67F oz. silver, and 146,125’ lb. lead. 

A group of claims were staked by the Premier Gold Mining Company, Limited, across the 
Bear River iust onnosite the town of Stewart, and a crew of men war engaged for several . . 
months prospecting and open-cutting. 

Adioining the above zroun, John Haabti and associates are actively working on another ” _ - ., 
group of claims recently staked. One of tbe veins has been traced for over 300 feet. 

Silbak Premier Gold Mines, Ltd.-B. F. Smith, general manager; J. C. Pearcey, mine 
superintendent. An amalgamation of the Premier, KC. SiZaer, Sebakwe properties took place 
on January lst, 1936, and these are now operated as the Silbak Premier Gold Mines, Limited; 
the operating staff of the Premier mine remaining in charge of the consolidated properties. 

Considerable development-work totalling 12,264 feet of drifting and raising was done, 
all of which was in the B.C. Silver and Sebakwe sections. A considerable amount of diamand- 
drilling was also done in the new sections during the year. The mine operated 313 days. 

Development during the year consisted of 6,563 feet of drifting, 932 feet of crosscutting, 
3,645 feet of raising, 2,124 feet of side-swiping, and 21,933 feet of diamond-drilling, Tonnage 
mined was 192,442 tons, and this yielded 43,166 oz. gold and 996,488 oz. silver. 

Big Missouri M&-Buena Vista Mining Company, Limited, owners; Consolidated Mining 
and Smelting Company, operators: D. S. Campbell, general superintendent; E. James, mine 
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superintendent. Development has been continuously carried on during the year; 2,591 feet 
of drifting and raising and 13,734 feet of diamond-drilling having been done, 

It has been decided to erect a mill of 750 tons capacity; the mill will be located underground 
helow the 2,350.foot level on the Salmon River side of the ridge. An adit has been driven in 
at the 2,150.foot level to the mill-site, which will be about 600 feet in from the portal. The 
mill excavation will be about 60 feet wide and 40 feet high and will be on the necessary grade 
through to the bunkers below the 2,350.foot level. The machine-shops will also be located 
underground at the mill-site. 

A power-development has been commenced at Long Lake to furnish approximately 2,300 
horse-power. The power-house has been erected, but unfortunately exceptionally high water 
did considerable damage to the dam before construction was completed and this work had to 
be postponed until spring; 1,320 feet of tunnelling and open-cutting had to be done from the 
power-plant site through the ridge to Long Lake for the pipe-line. The mill-construction will 
be continued during the winter. 

A new bunk-house and dry-room have been built. 
Hercules GralLp.-Diamond-drilling WBR continued on this group by the Consolidated 

Mining and Smelting Company during the summer months. 
Salmon Gold Mines, Ltd.--This property is situated on the west side of Summit Lake, 

about 8 miles from Big Missowi, and is under option to the Consolidated Mining and Smelting 
Company. Considerable diamond-drilling has been done. During the summer a crosscut 
adit was started at an elevation of 800 feet above the lake to intersect the ore-body. On 
account of the difficulties of transportation during the winter season, operations were suspended 
in October. Provision has been made for an early start in 1931. 

A number of prospectors did assessment-work on other properties during the summer. 

UNUK RIVER AREA. 

The Premier Gold Mining Company continired prospecting on the claims of the McKay 
Syndicate with a crew of fifteen men. Several other groups of prospectors were engaged in 
the district during the summer. About forty men, all told, were in the area during the summer. 

AMERICAN CREEK DISTRICT. 

Excelsior Group.-Early in the year some equipment was brought in for this property 
to he taken in over the snow, but owing to severe handicaps on the trail they were unable to 
get it all in. 

Kansas Group.-A small shipment of high-grade ore was made from this property to the 
Tacoma smelter. Two men are continuing work during the winter. 

BITTER CREEK DISTRICT. 

Roosevelt Group.-Considerable work was done here during the spring and early summer, 
consisting principally of drifting on the vein. 

Assessment-work was carried on on several of the other groups of claims in this area. 

MARMOT RIVER DISTRICT. 

Sure Thing Grow--J. K. Green had a few men who did some further development.xvork 
on this group. 

Assessment-work was done on several other groups of claims. 

MCDAME CREEK AREA. 

Considerable prospecting for lode gold has been carried on in the McDame Creek area; 
good results are reported. 

The Vollaug group, a new discovery on Table Mountain, was bonded to the Consolidated 
Mining and Smelting Company of Canada. This discovery appears from reports to be of 
considerable interest. 
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SILVER-LEAD-ZINC DEPOSITS. 

ALICE ARM SECTION. 

Espcrunm Mine.-Operated by the Esperanza Mines, Limited; I,. H. Wenerstrom, 
manager. This mine is situated in the Alice Arm District and operated throughout the year. 

Development consisted of 134 feet of drift,ing and 75 feet of raising; 1,320 tons of ore was 
mined, and this yielded 37 oz. gold and 13,917 oz. silver. There were twenty-two men employed 
during the year. 

BEAR RIVER AREA. 

Lakeview Mining Co., Ltd.-The property was operated under lease to Henry Rochfort, 
who had five men employed. They stripped the lead on the surface for a distance of about 
125 feet and worked an open-cut. The ore was sorted on the ground and shipped to the 
Dunwell mill. 

United Empire Gold and Silzrer Mineu, Ltd.-Wm. Dann, manager. The mine, which 
was closed down early in 1935, was reopened on July 12th and was again closed in November. 
During that time 80 feet of drifting, 12 feet of crosscutting, and 63 feet of raising were done: 
Some ore was shipped to the Dunwell mill for testing. 

Several other small properties shipped B few tons of ore to the Dunwell mill. 

PLACER-GOLD DEPOSITS. 

ATLIN AREA 

Boulder Creek. 

Consolidated Mining and Smelting Co.--McLeod White, superintendent. This is now a 
hydraulic operation, underground work having been abandoned. Operations have been moved 
a considerable distance up-stream from the old underground work, and much better results 
have been obtained. Only one monitor operated part time on two shifts on aeeount of water- 
shortage. 

McKee Creek. 

AtZin Gold Mines, Ltd.-George Adams, lay-man. This is a. hydraulic operation employing 
eight men. Water-shortage prevented full-time operations. 

otter Creek 

Campagnie Franc&e des Mines d’or du Canadn.-Walter Sweet manager. This is 
an underground operation and is run by lay-men. 

Moran TanneZ.-Gibbs and Findleyson, lay-men. Only the two lay-men employed. 
Shaft Lay.-W. Sweet and partners, lay-men. Six men employed all partners in the 

“ lay.” The two drifts being driven up-stream struck sand and had to be abandoned as the 
ground could not be held. A drift was driven up on the rim to get around the sand deposit, 

RvJw Creek. RvJw Creek. 

Blackstom Lease.-E. Krumbeigel, owner and operator. Blackstom Lease.-E. Krumbeigel, owner and operator. This is a shaft operation. This is a shaft operation. Shaft Shaft 
was down 151 feet through lava and had just entered the gravels under it. was down 151 feet through lava and had just entered the gravels under it. A fan is to be A fan is to be 
installed which will improve the ventilation at the bottom of the shaft. Three men were installed which will improve the ventilation at the bottom of the shaft. Three men were 
employed. 

Surprise Lake Mining Co.-Matson and partners, lay-men. This is a hydraulic operation 
employing five men who ax all partners in the ” lay.” 

Two other small underground operations on the creek were inspected. 

There are seven small underground operations on this creek, one on Blind Creek, and one 
on Slate Creek, both tributaries of O’Dannol River. Only the lay-men are working on these 
properties, all of whi,ch are bench operations. 
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Wright Creek. 

Hodges and Moran are operating a hydraulic on which four men are employed. There 
is a shortage of water except for a short time at the beginning of the season. Underground 
operations are being considered on that account. 

Several other individuals are ground-sluicing farther up-stream. 

One small underground and several small ground-sluicing operations are being conducted 
on this creek. 

W&20% Creek. 

Several individuals were engaged in prospecting and ground-sluicing. Most of the future 
work here will be underground. 

SQUAW CREEK DISTRICT. 

Ten small operations employing twenty-seven men are being carried on here. This creek 
runs into Yukon Territory about 125 miles west of Atlin. 

UNUK RIVER ABEA. 

lJnu.k River Placer Gold Co., Ltd., has been doing some prospecting on a 5-mile placer lease 
on Sulphide Creek. A small placer-drill was taken in and eighteen holes were drilled. 

MCDAME CREEK AREA 

Some placer-mining is carried on in this area, consisting principally of surface operations. 
There is also some activity on Thibert Creek. 
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PART C. 

NORTH-EASTERN MINERAL SURVEY DISTRICT (No. 2). 

DOUGLAS LAY. 

SUMMARY. 

Activity during the year again centred largely on lode- and placer-gold deposits. 
Lode-gold production suffered from the interruption to operations at the property of 

Cariboo Gold Quartz Mining Company, Limited, caused by the loss by fire of the power plant 
in March. On completion of its new power plant this company increased its rate of milling 
to 200 tons daily, and the combined daily tonnage milled by this company and Island Mountain 
Mines Company, Limited, the two producing lode-gold properties in the Cariboo District, now 
reaches about 525 tons. 

An increase in lode-gold mining activity was general throughout the Caribao D&riot. 
Mining activities were confined to individual and small-scale effort in the Omineca Mining 

Division. The lode-gold possibilities of certain parts of this Mining Division, to which atten- 
tion has been drawn in ,ththe publications of this Department, seem to warrant more active 
investigation than is now taking place. 

Great activity continued in placer-mining, and it is now estimated that the production 
will be greater than for many years past. The chief eonbrihutors were Consolidated Gold 
Alluvials of B.C., Limited, and Bullion Placersi Limited. 

The growth of activity in the Manson section during the year was marked, and quite heavy 
motor-truck traffic developed in the autumn on the route ,to this section from Fort St. James. 
Examination during the year rendered evident that this section is responding well to develop- 
ment, and present activities seem likely Lo be maintained. 

Noteworthy was the adaptation of the Diesel-powered “ bulldozer ” to placer-mining 
operations by the Consolidated Mining and Smelting Company, Limited, at its property on 
Slate Creek. The many purposes to which this useful machine can be put seem likely to meet 
with increasing recognition in placer operations of a. certain kind, 

A pilot-mill of 2 tons hourly capacity for the recovery of tungsten was erected at the 
Hardscrabble mine near Wells by Columbia Tungsten+ Limited, The management anticipated 
that it would be possible to eommenee milling in the late autumn. 

Much activity was manifested hy prospectors generally. The initiative and energy shown 
by individual placer-miners and the sueee~~ they obtained vas noteworthy. New discoveries 
were made of oeeurrences of lode gold, placer, manganese, and magnetite, of which further 
mention will be found in the body of this report. 

Coal-mining was carried on by F. M. Dockrill at the Bulkley Valley Colliery, and by the 
Northwest Anthracite Syndicate on Hudson Bay Mountain. 

The writer desires to express his cordial thanks for the co-operation and kind hospitality 
extended by pxwpeetors and mine operators in the course of his duties. 

Production from this district for the year is a~ follows: Ore, 95,419 tons; gold, lode, 
36,772 oz.: silver, 7,862 oz.; lead, 763 lb.; zinc, 954 lb.; placer gold, 21,298 oz. 

PLACER DEPOSITS. 

GERMANSEN RIVER. 

A period of ten days w&s occupied in an examination of placer deposits on this river. 
Those now being worked are confined to the lower half of the river, but as a correct under- 
standing of these cannot be obtained without consideration of #the river as a whole, and 
surrounding topographic and other features, a short time was spent in an examination of 
the upper part of ,the river. 
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Germansen Lake may be reached by aeroplane from Fort St. James within one hour. 
Alternatively, the river or lake may be reached ,by the road now in the course of construction 
between Fort St. James and the Manson section. In this section there is now quite an exten- 
sive wagon-road system connecting Lost Creek, Slate Creek, Germansen River, and Germansen 
Lake. The road from Fart St. James was not, in the autumn, pasable throughout for motor 
traffic. The distance from Fort St. James to Slate Creek (camp of Consolidated Mining and 
Smelting Company, Limited) is about 120 m&s. Distances from this point to Germansen 
Lake, ,and to the camp of Germansen Mines, Limited, on Germansen River, are 9 miles and 
3 miles respectively. From the property of Germansen Mine,s, Limited, the road follows the 
high ground on the right bank of the river descending to river-level at Ah HOO Creek. From 
this point a foo,t-trail follows the river closely to a foot-bridge just above the old townsite of 
Germansen, and thereafter follows the west side of the river to its mouth. The grade followed 
as far as Ah Hoo ,Creek is easy, and this part of the road could with little difficulty be made 
passable for motor traffic. 

The Germansen River rises in Germansen Lake and flows south-easterly for the first 
2 miles in a wide valley of mature relief. It then turns sharply north-east to enter a rock 
canyon about three-quarters of a mile long, with walls rising some hundreds of feet above the 
river. The South Fork, hardly less inferior in size, joins the main stream below the canyon 
after flowing on #the opposite side of the wide rock-walled valley for a distance of about half 
a mile. Continuing for 4% miles, the river makes another sharp turn to flow north-westerly 
to its confluence with the Omineca River. The upper part of the north-westerly-trending 
stretch of ,the valley is wide and the relief mature, saw that numerous gravel-covered rock 
benches occur in this part. In the vicinity of Mill Creek the valley narrows and the river 
below this point is confined in a canyon about 2% miles in length, from which it emerges to 
enter the wide valley of the Omineca River. For the most pant, the river-valley is incised to 
a depth of about 250 feet, and the region adjacent to the river is in main well timbered save 
in certain parts. The following topographic fzatures are deemed likely to have an important 
bearing on placer occurrence: (A.) The deep rock canyon, 2 miles below Germansen Lake. 
(B.) The wide valley of mature relief, in which the South Fork is contained. The direction of 
this valley coincides so closely with the north-eastward-trending part of the Germansen River 
Valley that the narrow cleft forming the canyon by which the Germansen River enters it is 
relatively inconspicuous. (C.) About I mile down-stream from the mouth of the South Fork 
there is a gap in the rock walls of the valley and an extensive high bank of gravels occurs on 
the left bank of tbe river. Immediately above an extensive upland plateau-like axea, dotted 
wi,th many small lakes and muskegs, trends northward, west of the river. On thd south side 
of the river at thi,s point sliding glacial banks cause much trouble to the ditch-line of Germansen 
Mines, Limited. (D.) The local sharp bend of the river about 3,000 feet above the down-stream 
end of the north-easterly-flowing part. (E.) The wide and shallow depression trending 
parallel ,to the river occupied by the lower part of Mill Creek is approximately as indicated 
on the accompanying map. (F.) Slate Creek Valley. (G.) MeCorkell Valley, or “Little 
Wolverine ” Pass, as it was formerly named. (H.) The long canyon below Mill Creek. These 
features are designated by letter to facilitate reference and are further discussed in subsequent 
paragraphs. 

Time was not available for a detailed examination of the rock formations exposed above 
Horseshoe Creek. The purpose of the examination was primarily concerned with placer 
deposits, and of the formations only in so far as they might affect the latter. 

It was, however, noted that at the mouth of the South Fork andesitie volcanies are exposed, 
which show little evidence of structure. Similar rocks are exposed instream on the road at 
this point. In the canyon 2 miles below Germansen Lake the formation exposed consists of 
schistose rocks. 

From Horseshoe Creek down-stream the formation exposed by the Germansen River 
consists of alternating bands, usually some hundreds of feet thick, of schistose sediments 
and rocks believed to be mainly volcanics. These rocks strike about north 75 degrees west 
and dip mainly south-west, occasionally northerly, at about 60 degrees, and are considered 
‘to be of Palreozoic age by the Geological Survey of Canada. The sediments are argillites and 
limestones. The argillites pass into phyllites and are intruded by an acidic dyke in the 1933-34 
hydraulic pit (on the left bank of the river) of Germansen Mines, Limited. The rocks, believed 
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to be voleanics, weather to a rusty-red eolour, show frequent evidence of intense hydrothermal 
alteration, and, in places, large patches of green-coloured mineral, presumably chlorite. 
Samples of the latter were analysed and contained an amount of nickel under 0.1 per cent. 
Frequently these rocks contain numerous quartz gash-veins, some of quite large size. Some 
of these are barren; some are mineralized with pyrite and a. little galena; and others mainly 
with freibergite. The volcanics in places are intrusive into the sedimentary rocks, and some 
at least appear to ‘be sills. Only a few quartz veins are known t,o occur in the sedimentary 
rocks. One of large size, mineralized with pyrite and chalcopyrite, in argillite, is exposed by 
the river below Plug Hat Creek. The only quartz veins in the Manson section known by the 
writer to show commercial gold values are the gash-veins containing freibergite, exposed by 
the river. There is therefore ample evidence that the formation eroded by this river WBS 
capable of supplying gold for the formation of commercial deposits of placer on bed-rock in 
Tertiary times, but it is, however, most important to note that no placer deposits of any 
importance have been discovered either by early or present-day workers above Little Slate 
Creek. 

At Ah Hoo Creek a belt of serpentine quite well mineralized with pyrrhotite is cut by the 
river. A sample assayed: Gold, trace; nickel, 0.18 per cent. * Below this point placer deposits 
usually contain small amounts of platinum. 

Placer oecurrenees on the Germansen and Manson Rivers are difficult to decipher, for the 
region abounds in rare topographical features, which appear at unexpected places. Highly 
detailed field-work is necessary to interpret the topographic fe&tures correctly. Certain 
features’appear to have a bearing on placer occurrences on both riversnamely, MeCorkeR, 
Big Wolverine, and Slate Creek Valleys. The position of MeCorkell Valley is subsequently 
explained in this report. Big Wolverine Valley is a large valley containing Big Wolverine 
Creek and the Wolverine Lakes, trending north-west and south-east, and continuous between 
the valleys of Manson and Omineea Rivers. It seems unlikely that the correct solution of 
placer occurrence on either river will be found without consider&ion of these features and 
their possible bearing on both. 

The remarkable and ,similar great bends exemplified by the Germansen River, and its 
near neighbour the Manson River, invite the suggestion that such are possibly due to stream- 
piracy in Tertiary times, to which possibility attention is drawn in the Annual Report for 
1933 on pages 108 to 110. Such a postula&ry view may not be entirely correct, but as the 
surface of Wolverine Lake is about 30 feet helow the level of Manson River at the mouth of 
Dry Gulch, and as Big Wolverine Creek flows north in thi,s valley, it is evident that the waters 
of Manson River about this point were very nearly captured by the Omineca River in Tertiary 
times. 

While the hypothesis of stream-piracy adds a certain amount of clarity to placer oeeur- 
rence, it is rendered evident by examination that the Germansen River occupied more than one 
channel in Pleistocenetimes, and much headway cannot be made with correlation of the various 
channels occupied by this river until further investigation has been carried out. 

To consider the chief topographic features of the Germansen River previously enumerated, 
and their significance in relation to placer deposits:- 

The deep canyon, topographic feature (A), is probably of post-Glacial age, although 
cutting may have commenced in inter-Glacial times. The position of the river in late Tertiary 
times is indicated as being immediately south of the canyon. Indications are that the South 
Fork in Tertiary times occupied a channel just east of its present position near its mouth. 
After receiving its tributary at this latter point the Germansen River then, it is assumed, 
cut diagonally across ,the present position of its valley, occupying the buried channel indicated 
as underlying topographic feature (,C). The large bank of gravels cut by the river at this 
Point is B conspicuous feature and can be seen from a great distance. Time was inadequate 
for det&d examination, which might or might not afford some information as to depth to 
bed-rock. The subsequent down-stream course of this channel, apart from the fact that it 
must lie deeply buried under the upland plateau in this region, is unknown. Whether it has 
any connection with the channel indicated as lying within the depression occupied by Mill Creek 
near the river, ,topographic feature (E), or with the channel uncovered by Messrs. Ward and 
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Bauer above Plug Hat Creek, must remain a matter of conjecture until further investigation 
has been carried out. The direction of flow of the South Fork, and the maturity of relief of 
its valley, topographic feature (B), lends considerable eolour to the view that this was the 
stream which worked northward, in Tertiary times, from the Omineca River, robbing B postu- 
lated Munson River rising in Germansen Lake and flowing east by way of Slate Creek Valley, 
topographic feature (F). 

The McCorkell Valley, topographic feature (G), is a wide valley of mature relief extending 
from the Manson to the Germansen River Valley. In the latter the floor of the McCorkell 
Valley coincides with an extensive flat flanking the right bank of the river and 260 feet above it. 
According to the stream-piracy hypothesis, this valley was occupied by B northward-flowing 
stream, and investigation by Germansen Mines, Limited, to which company the matter is of 
direct importance, points to the likelihood of a gold-bearing channel therein. The point of 
emergcnec in the present Germansen River Valley may be indicated by the glacial clay-bank 
on the right bank of the river about 2,000 feet below Ah Hoo Creek. Kerr* considers it likely 
that the Manson River at one time flowed northwards through this valley. This view, it should 
be noted, also postulates .a definite channel in the valley. 

A sharp local bend, topographic feature (D), occurs about 3,000 feet above the down- 
stream end of the north-easterly-flowing part of the Germansen River. At this point B gap 
in the rock wall on the north side of the valley is occupied by a gravel~bank, and <the indications 
arc that a former deep channel trends instream. Its exact down-stream eoursc is at present 
quite indeterminate, but it may have some connection with another deep channel found at the 
instream edge of the 193354 hydraulic pit of Germansen Mines, Limited, on the left bank of 
the river, shown on the accompanying map, or possibly also with the deep ground apparently 
discovered by early miners on the left hank of #the river at the old townsite of Germansen. 
This must remain B mere conjecture until further investigation is made. 

Topographic feature (H) is essentially indicative of the existence of a buried channel 
instream in the left bank of the river. 

The low-lying rock benches and other benches, and part of (the bed of the river, were 
extensively worked by the earliest miners. Early workers also apparently sensed the signifi- 
cance of high benches near Plug Hat Creek. Following the exhaustion of the more obvious, 
and doubtless rich, pay-gravels, the region was deserted apparently for the Cassiar District, 
and lay idle for many years. The ditch-line now used by Germansen Mines, Limited, it is 
stated, was originally constructed thirty-five years ago by W. Kenton, who also constructed 
camp buildings close to the present camp of the company, installed a hydraulic plant, and carried 
out a considerable amount of hydraulieking on the rock-bench ground, on the right bank of 
the river, in this vicinity. More recently, Ah Lock installed, single-handed, B small hydraulic 
plant just above the old townsitc of ~Germanaen, which has since been operated each year. 
Operations on a larger scale were commenced in 1931, after invcatigation by R. C. and A. A. 
McCorkell, by Germansen Placers, Limited, which company acquired the ground now under 
operation by Germansen Mines, Limited. The activities of the latter, and the recent discovery 
near Plug Hat Creek of a large high channel by Messrs. Ward and Bauer, have been the means 
of directing attention to the potentialities of the placer deposits of this river. 

Placer deposits on this river that are now being worked, or have engaged the attention 
of earlier operators, arc of the following types:- 

(1.) Deposits on low-lying gravel or rock benches and in the bed of the river. Most, if not 
all, of these are of post-Glacial age and form the type of deposit extensively worked by the 
earliest miners. 

(2.) Deposits on rock benches lying at an elevation of about 36 feet above the river and 
overlain by much glacial debris. 

(3.) Placer deposits in deeply-buried channels lying entirely without, but abwe the river. 
(4.) Deposits in a channel ,systcm, deeply buried, below the level of the river. 

As previously mentioned, all the most important placer deposits occur in the north- 
westerly-flowing part of the river. Inasmuch as gold owurrenec on this river is indicated as 
being of strictly local or closely-local origin, the previous fact mentioned quite possibly indicates 
that in its upper reaches the river does not cut a terrain that is appreciably auriferous. 
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It is quite possible that many low-lying benches and parts of the river-bed remain that 
can be profitably worked. Grater importance, however, attaches to deposits of the types 
(2) and (3)) by reason of the indicated extent of these, their gold content, and the fact that 
they can be so readily hydraulicked. Moreover, the abundant water-supply that can be made 
available from this river, and its large tributary, the South Fork, under a good head, renders 
it obvious that hydraulicking can advisedly be undertaken on a major scale, and therefore at 
low co,&, when sufficient yardage of requisite average value has been proven. 

It is rendered evident by examination that the river occupies, almost throughout the length 
in which placer has been discovered, a post-Glacial channel. Concentrations of placer in the 
bed of the river and on adjacent low-lying benches, both gravel and rock benches, are apparently 
due to the post-Glacial waters cutting across B former chaunel. Among deposits of this class 
almost completely worked out by the earliest miners may be mentioned “ Holloway’s Bar ” at 
Ah Hoo Creek, and the very extensive low-lying rock benches which occur on the right bank 
of the river between Mill Creek and the head of the lower canyon. 

Rock benches at and above 20 feet above the river are overlain, usually quite heavily, with 
glacial material. immediately overlying bed-rock there is usually a more or less cemented 
layer of pieces of shattered bed-rock, and fine gravel, overlain by imbricated gravels, some 
very coarse, derived almost en,tirely, save for boulders of ,granadiorite, from local rocks. 
Resting on the gravels is more or less silt, which is capped by up to 50 feet of boulder-clay, 
on top of which there is the usual post-Glacial run of gravel. Appearances in one channel, 
where both rims are exposed, on the lease of Messrs. Ward and Bauer are much the same 
as those just mentioned. In both cases there are indications that a powerful stream of 
water ha,s flowed over the bed-rock for a relatively short time in the Pleistocene period. It does 
not, however, necessarily follow that the rock channel was carved in Pleistocene time, for if the 
channels were quickly carved in rock they would be gorge-like. High channels may, for 
instance, have been carved in this part of the river by drainage heading in the McCorkell 
Valley in pre-Glacial times; the deposits laid down therein being subsequently disturbed by 
glaciation, and finally resorted in Pleismtocene times. 

The character of the gold recovered from hydraulicking rock benches at 35 feet above 
the river on the property of Germansen Mines, Limited, may be described as coarse-flake gold, 
with a. comparatively large proportion of nuggety gold. One nugget weighing 24 oz. was found 
in 1935. A nugget weighing 21% oz. was discovered this year in the channel recently exposed 
on Messrs. Ward and Bauer’s ground. 

Generally speaking, imt may he said that coarse gold features the placers of the Manson 
section, and its individuality indicates its closely-local origin. By individuality is meant that, 
as is so strikingly evid,ent in the Cariboo District, each creek has its own particular gold which 
differs in fineness and in other respects from that of a neiEhbouring creek. Further, the 
indications are that the gold contents of pre-Glaeisl channels have heen disturbed by glaciation 
rather than eroded. An exception i,s Big Wolverine Valley. 

There is evidence at several places of deeply-huried channel-segments lying below the 
Germansen River; near the up-stream end of the property of Germansen Mines, Limited, at 
the point shown on the map, at the sharp local bend of the river, topographic feature (D) ; 
at the 1933-34 hydraulic pit of this company on the left bank of the river; and at the old 
townsite of Germansen. Some years ago at the last-mentioned point it is stated that a shaft 
was sunk to B depth of 35 feet below the river, with encouraging results,, hut ingress of water 
prevented further work. Little is, however, know? of these deep channels. 

In the light of present developments, very little correlation is possihle in connection with 
the various channel-segments exposed. 

It is evident that the constituents of the gravels overlying the cemented material on 
bed-rock were derived largely from local rock formations. Foreign boulders are composed 
ahno,st entirely of granodiorite, indicating a south-eastward movement of the ice-sheet in this 
region. 

This company was incorporated in 1934, with registered ofIice at 716 Hail 
GW”l~“SlZl Building, Vancouver, for the purpose of aequir~ng and operating placer- 
Mines, Ltd. mining leases an the Germansen River formerly held by Germansen Placers, 

Limited. It is understood that the property uow comprises sixteen leases 
covering the bed and benches of the river for practically the entire di,stance between Little 
Slate and Mill Creeks, and that two additional leases on ,the latter creek are under application. 
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The means of xcess, topographic features and their significance, and the formations 
exposed are fully described in the introduction to this area, and will not be further discussed, 
save for brief mention of topographic features designated by the letter assigned to the 
reference cited. 

The types of placer occurrence exemplified on this property are as follows:- 
(1.) Placer deposits on low-lying benches and in the bed of the river. 
(2.) Placer deposits lying on the extensive system of rock benches situated at an elevation 

of about 35 feet above #the river, which are readily amenable to mining by hydraulicking and 
are probably of greater importance than (1). 

(3.) Placer deposits in a deeply-buried channel system below river-level. 
The rock benches mentioned are overlain by glacial deposits and represent former channels. 

The placer deposits in the bed of the river and on low-lying benches, many of which were 
extensively worked by the early miners, are presumably due to the concentration effected by 
post-Glacial waters in cutting across former channels. 

With regard to the deeply-buried channels below the level of the river: Definite evidence 
of a channel below the bed of the river was afforded in the course of hydraulicking in the 
1933-34 pit on the left bank, immedia~tely instream from the pit. The up-stream continuation 
of this channel quite possibly OCCUI‘S instream from the rock-rim of the river as far as the sharp 
bend above this point. Topographic feature (D) is presumably the up-stream end of this 
channel. Topographic feature (E) clearly indicates an extensive cbann,el-segment quite 
possibly buried wholly instream from, although closely adjacent to, the river, but no evidence 
of the depth to bed-rock is exposed. The assumed Tertiary channel mentioned in the introduc- 
tion, and indicated on #the map, lna~ of course be found on this company’s property, but present 
data are inadequate to enable an intelligent opinion to be formed. 

After investigation by R. C. and A. A. McCorkell prior to 1931, this ground was acquired 
by Germansen Placers, Limited, a company incorporated in 1931. In that year the extensive 
construction necessary for the in,stallation of a hydraulic plant was commenced. Water was 
brought in from the head of the canyon, 2 miles below Germansen Lake, and conveyed by 
flume across the South Fork. The old ditch-line constructed many years ago was repaired and 
utilized from this point onward. Hydraulic operations were commenced at the end of the 
1932 season and continued the following year. In 1934 Germansen Mines, Limited, acquired 
this property and has since continued operations. (Annual ,Reports of Minister of Mines, 
1932, 1933, and 1935; also Geological Survey of Canada, Summary Report, 1933, Part A,) 

At the time of examination in August the company was engaged in hydraulicking gravels 
overlying a rock bench, situated 35 feet above the river on the right bank, at the point indicated 
on the accompanying map. A pit had been opened up for a length of 675 feet fronting the 
river, with an average width of 150 feet. The maximum height of the pit-face was somewhat 
over 8’0 feet, and the following succession of strata was exposed from the top downwards: 
Several feet of post-G’wial gravels; about 60 feet of blue and red boulder-clay; 2 feet of 
indurated silt; about 25 feet of imbricated gravels; cemented large pieces of shattered bed- 
rock and fine gravel immediately overlying a hummoeky bed-rock of argillite. Gold is contained 
in the gravels overlying the cemented material, more especially in the coarser gravels; in 
the cemented material overlying bed-rock; and in the cracks and crevices of the latter. 
The gold is in the main coarse, both nuggety and somewhat flat in form. A nugg& about 
24 oz. in weight was recovered in the course of hydraulicking in 1934 on a similar bench 
up-stream on the opposite side of the river. The pebbles and boulders in the gravels over- 
lying the cemented material are almost entirely of local origin. Foreign boulders are almost 
entirely of granodiorite. 

An important feature in regard to the age of the gravels is exhibited in this pit and also 
in the up-stream pit. Joints from 2 to 3 inches in width in the bed-rock extend upwards 
through ,the gravels, but not through the boulder-clay. These joints are filled with fine silt, 
proving that they were opened after deposition of the gravels. The joints are assumed to have 
been opened by frost-action, evidence to the contrary being absent; therefore the gravels must 
be pre~Glacia.1 or early Glacial. 

The up-stream continuation of this channel seems likely to be of considerable length, as 
rock flanks the river for about 3,5,00 feet up-stream from this point, and where the rack rises 
35 feet or more above the river the channel may lie instream. Although the up-stream part 
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has been worked to some extent by earlier operatars, there is much to suggest that this work 
did not penetrate sufficiently far instream. The down-stream extent, likewise the width of the 
channel, is as yet unknown. This channel is of particular interest because the extensive flat, 
previously mentioned, flanks the bank of the river in this region at an elevation of about 
350 feet. There is much to suggest that at one time MeCorkell Valley was occupied by a 
stream of water. About 750 feet instream from the pit, and 200 feet above its floor, a slough 
is situated on the flat mentioned, and immediately behind the slough volcanic rocks forming 
the valley-rim are exposed. There is therefore plenty of room for a channel of considerable 
width at this point, which may be near the junction of two channels. Valuable information 
can readily be obtained by piping in such B way as to cross-section the channel. A possible 
point of emergence for a channel on this side of the river is indicated by the glacial clay-banks 
on the right bank of the river about 2,000 feet below Ah Hoo Creek. 

Another Point of particular interest is the region on the left bank of #the river about 
1,200 feet below Ah Hoo Creek. A high-line has been set up at this point to mine a low-lying 
bench, on which the values are stated to be good, which flanks the l&t bank of the river. 
Behind the low-lying bench argillites and volcanic rocks rise sharply to a height of 40 feet, 
and on these rest glacial gravel,s which slope steeply to an extensive flat 200 feet above the 
river. The width of the flat is about 500 feet. It extends up-stream for B considerable distance 
and down-stream merges in B wide depression parallel to the river, occupied by the lamer part 
of Mill Creek (this creek is incorrectly shown on existing maps, but its approximate position 
is indicated on the accompanying map). There is every indication that a former channel of 
the river lies buried in&ream at this point for a considerable distance. Save locally, its exact 
course cannot he determined from present exposures, nor is it known at what depth bed-rock lies. 
The company has installed 8 pipe-line and constructed a ditch-line for conveyance of water 
from Mill Creek to supply wash-water for their high-line operations. On completion of the 
latter it is their intention to commence hydraulic operations at tbis point. 

The company derives its main water-supply from the Germansen River at the head of the 
canyon above the South Fork. From the intake the water is conveyed by ditch and flume for 
severalmiles to the point of use, where the head at present is about 200 feet. There are certain 
points on the ditch-line where much trouble is experienced each year, especially in spring, owing 
to sloughing of banks. While an excellent water-supply is available, only a part is utilized. 
While the writer has not full information of the exact recoveries effected to date, judging from 
the results secured last year, and in view of the potentialities apparent, there would seem to 
be every justification for hydraulicking up to the maximum capacity of the existing ditch-line. 
At the time of inspection only one monitor with a 4-inch nozzle was in operation. More active 
hydraulicking could readily proceed simultaneously with the high-line operations just started. 
I,t is understood that the improvements in the ditch-line neees,sary to accomplish the objective 
mentioned are under consideration by the management. 

Two leases, held by Albin Hagherg, are situated at the old townsite of 
Leases of Germansen, and cover mainly the ground on the left bank of the river for 

Albin Ha&erg. a distance of about 1 mile, as shown on the accompanying map. The property 
is reached by &foot-trail from the end of the road from Slate Creek to Ah Hoo 

Creek, which follows closely the right bank of the river to a foot-bridge across the latter at 
the upper end of the property. 

The chief topographic feature of the up-stream lease is a long and narrow rock bench, 
about 20 feet above river-level, flanking the left bank of the river in the long canyon in this 
region. A,t the down-stream end there is an embayment; the rock bench merges in a gravel 
bench at the same level; and the river swings sharply east, entering a narrow rock canyon 
with vertical walls. 

Instream, the flat is terminated, save at the embayment, by steep banks of glacial debris 
which rise to the plateau-level. In the immediate vicinity of the embayment there is a steep 
rock-outcrop con,tinuous with the glacial banks. The right bank opposite the rock bench rises 
steeply from the river’s edge and is covered with timber. The remainder of the ground except 
the rock bench is also well timbered, save locally. 

The formations exposed consist of intercalated sehistose sediments and metamorphosed 
volcanics. The latter contain some quartz gash-veins exposed on the rock bench. The former 
consist of cream-coloured limestone and argillite. 
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The rock bench undoubtedly represents a segment of a former channel, but at the lower 
end, where, as stated,, the rock bench merges in a gravel bench at *the same level, there is 
apparently a still deeper channel closely adjacent. It is stated that a shaft was sunk at this 
point by early miners to a depth of 35 feet, considerably below the river-bed, and that good 
values were struck in gravels, although ingress of water prevented further work. The embay- 
merit and the existence of a rock-rim instream, and other topographic features also, indicate 
that a channel lies buried instream on the west side of the canyon-wall in this region. The level 
of this rock bench is considerably below that of the bed-rock of the channel about 80 feet above 
the river recently uncovered south of this point on the lease of Ward and Bauer. 

The lower part of the rock bench was overlain apparently by post-Glacial gravels which 
were extensively worked by early miners. The upper part, however, is overlain by a great 
thickness of glacial debris and boulder-clay. 

The ground was acquired originally by Ah Lock, who in 1926 installed, single-handed. 
a small hydraulic plant, water being derived from the creek named on the map Ahluk Creek 
Small-scale hydraulic operations have been ~subsequently carried on for some years, both by 
the original owner and by the present owner, who acquired the property in 1934. (Annual 
Reports of the Minister of Mines for the years 1927,, 1933, and 1935; also “ Placer-mining in 
British Columbia,” Bulletin No. 1, 1931.) 

At the up-stream end the bench has been piped off over a river-frontage of about 275 feet, 
and to an average distance of about 75 feet from the river. At the up-stream extremity the 
rising rock indicates the end of the channel-segment at this point. Topographic indications 
do not ,suggest a great extent of profitable ground instream. The pay-gravels immediately 
overlie bed-rock and are heavily overlain by glacial debris and boulder-clay. 

The gold occurs chiefly in coarse flakes, although some coarse nuggety gold has been found. 
It is understood that the ground has proved quite productive. 

The lower part of the bench, so far as it is known, was worked off largely by early miners. 
It is difficult to appraise the potentialities of the deep ground, which, as mentioned, lies buried 
instream from the river, at the lower end of the rock bench on the lower lease. 

This lease is situated immediately south of Plug Hat Creek on the left bank 
Lease of of the river at the top of the wall of the canyon in which the river is confined. 

A. L. Ward and It is reached by a foot-trail from the end of the wagon-road at Ah Hoo Creek. 
J. Bauer. The chief topographic feature is the rolling plateau-like surface which 

characterizes the top of the rim of the river-valley in this region. The 
ground is covered with light timber. Here is a large channel, buried to a depth of about 
135 feet, with bed-rock about SO feet above the river-level. Both rock-rims of the channel are 
clearly exposed and the width from rim to rim is ab&t 475 feet. The east rim of the channel 
is immediatetly adjacent to the canyon in which the river is confined. The dawn-stream 
continuation of the channel is clearly exposed by Plug Hat Creek, which cuts across it, but 
there is no obvious indication of its position up-stream. The rock formation exposed in the 
pit is schistose argillite. 

The potentialities of gravels overlying the rock instream from the canyon in this region 
were apparently perceived by early miners, who brought in water from Plug Hat Creek by 
ditch-line for the purpose of washing them. The extent of the old workings seems to indicate 
that good values must have been found. In recent years verv little work was done until the 
ground was acquired by the present owners in 1935, who in~stalled a hydraulic plant that year, 
conveying water from Plug Hat Creek by utilizing the old ditch-line. The continuation of 
operations this year resulted in exposure of the channel. (Annual Reports of the Minister 
of Mines for the years 1927 and 1935; also “ Placer-mining in British Columbia,” Bulletin 
No. 1, 1931.) 

Although bed-rock is not &ually exposed, the slope of the rims indicate that it is not 
likely to be more than a few feet below the floor of the pit. The width of the channel from 
rim to rim is about 475 feet and the height of the pit from floor to top of face at the centre 
is about 135 feet. In the more central part of the pit the section consists of: Shattered pieces 
Of bed-rock, IIIOIY or less cemented together; about 16 feet of gravels bearing evidence of 
strong water:action; about 6 feet of indurated silt; about 40 feet of silt and fine g.-avels; 
about 60 feet Of blue boulder-clay; and finally on top of the clay the customary post-Glacial 
run about 10 feet in thickness. The boulder-clay breaks up very easily for this kind of 
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material and is readily disintegrated by the monitor. The section of unconsolidated materials 
overlying bed-rock is in many respects similar to that exposed in the hydraulic pit of Germansen 
Mines, Limi,ted. A nugget weighing about 2% oz. was recovered this year from the gravels 
on the east rim, but at the time of examination little or no further work had been done. 

So far as can be determined from present exposures, the gravels overlying bed-rock are 
glacial, but it does not therefore necessarily follow that ,the channel was carved in Pleistocene 
times. It may have been cut in pre-Glacial times, and the gravels of that period subsequently 
disturbed by ice-movement and later resorted by glacial streams. The proportions of the 
ehannei, and the fact that it has been found to contain gold of the character mentioned, 
amply justify its further close investigation. Added to this, its position high above the river 
affords excellent dump facilities for hydraulieking. It i,s evident, ‘however, that very little 
headway can be made with the present inadequate water-supply from Plug Hat Creek, unless 
this can be improved. Mill Creek is much larger, but is utilized in part at the present time, 
and it is not known just what amount of water could be obtained from this source. Assuming 
that investigation should afford justification for the expase involved, a large water-supply 
could be obtained from the Germansen River. There appears to be no near topographic 
indication of the exact up-stream course of this channel, which must remain largely 8. matter 
of conjecture pending further investigation. 

It is understood that subsequent to examination this year further leases were staked, and 
also that the property was acquired by C. F. de Ganahl. 

(NOTE.-All elevations given in the report on the Germansen River, and in reports of 
individual properties thereon, are aneroid determinations.) 

LOST CREEK AREA, MANSON RIVER. 

One week was occupied in an examination of the Manson River in the vicinity of Lost 
Creek, and the region adjacent to the latter. 

The region may be readily reached by the road now in course of construction from Fort St. 
James to the Manson section. The local wagon-road system of this section extends to the 
mouth of Lost Creek. Further particulars of the means of access will be found under 
“ Germansen River ” in an earlier part of this report. Alterna,tively, the region may be reached 
from Fort St. James by aeroplane, landing being effected on either Lower Wolverine Lake 
or Upper Manson Lake. The latter is preferred by aviators. 

In the vicinity of Lost and Skeleton Creeks the Manson River flows almost due east and 
rock benches flank both its banks. The one on its right bank is quite extensive and some 
hundreds of feet in width near Lost Creek, and the height above the river varies up to 50 feet. 
This definite rock-bench area ends about opposite Dry,Guich, atid down-stream from this point 
the rock-rim of the river-valley rises at the back of extensive bar,s almost vertically to a 
height of about 30 feet, and then flattens suddenly to ground sloping gently upwards, hut 
underlain by rock at shallow depth. This slope merges farther down-stream in extensive 
gravel flats. 

Conspicuous features are the two large valleys, McCorkell and Big Wolverine, which 
extend through to the Manaon River Valley respectively from the Germansen and Omineca 
River Valleys. These cross-va’leys are closely parallel, about 2 miles apart, and are separated 
by the mountain known as Bert’s Peak. The former is about 60 feet above the Manson River, 
but the surface of Wolverine Lake, situated at the south-east end of the latter, is about 30 feet 
below the Manson River at the mouth of Dry Gulch. These valleys and their possible sign% 
came are discussed under “ Germansen River ” in this report. 

An extensive, wide depression in Skeleton Mountain, at an elevation of 335 feet above 
and on the south side of the Manson River, trends more or less parallel to it. Lost Creek, 
flowing northerly, emerges from a rocky gorge in the higher mountain-slopes, crosses this 
depression, and enters a narrow deep rocky gorge on the north side of it. The creek is confined 
in the latter gorge, which trends north-easterly, until it ends sbrbruptly at the back of the 
extensive rock bench, previously mentioned as flanking the right bank of the Manson River 
in this region. Flanking the top of this last-mentioned gorge, on the east ,side, hummocky 
morainal ground slopes gradually from the level of the large depression in Skeleton Mountain 
to the bench paralleling the Manson River. The morainal ground,, occupied by a small lake 
in its northern part, passes diagonally across the lower part of the valley of Skeleton Creek, 
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which above this point is largely unfilled. Thi,s moraine is considered pertinent to placer 
occurrence and its seeming significance will be discussed later. On the west side of the gorge 
broken marainal ground extends to the flanks of the adjacent mountain, known locally as 
Lost Creek Mountain. A depression trending parallel to the gorge was possibly farmed by 
post-Glacial streams. 

The region is in main well timbered, save that rack benches have been partly cleared by 
miners, and the lower slopes of Skeleton Mountain have been burnt over by bush fires. 

The rock formation is well exposed on the Manson River and in Lost Creek Gorges, and 
is practically the same as that cut by the Germansen River below Horseshoe Creek (an 
account of which will be found under “ Germansen River ” in this report). There is the same 
repetition of alternating bands of sehistose sediments and metamorphosed racks considered 
to be chiefly voleanics. The latter evince the same frequent development of quartz veins; 
some mineralized with pyrite and galena, ,but similar quartz veins, mineralized with freibergite, 
have not been seen in this area hy the writer, although they may exist. On the south-western 
slopes of Bert’s Peak are frequent outcrops of gneissic quartz diorite, which also outcrops at 
several points between the head of Elmore Gulch and Lost Creek on the south side of the 
Manson River. Serpentine containing asbestos is exposed at the head of Elmore Gulch. It is 
evident that the formations eroded in the region under description are not unfavourable as 
a source of material for the formation of bed-rock placer deposits in Tertiary times. 

Early mining operations in this region were concerned mainly with the quite extensive 
deposits on Lost Creek, and on the rock benches flanking the Manson R,iver. Judging from 
their extent, the former appear to have proved very profitable and the latter also productive. 
Later operations include the hydraulic operations of G. W. Otterson on the left bank of the 
Manson River; those of McKinnon on the upper part of Lost Creek above the large depression 
previously mentioned in Skeleton Mountain; and the driving of certain adits in the right bank 
of the lower part of Lost Creek by W. B. Steele and J. Mullan. More recent ,&ill was the 
installation of a drag-line on the Manson River at the mouth of Dry Gulch, its short-lived 
operation in 1931, and the drag-line operations of Omineca Placers, Limited, at the south- 
eat end of McCorkell Valley. Present operations engage the activities of two companies 
and several individuals, with the result that attention has been again limited to the poten- 
tialities here apparent. (“Placer-mining in British Columbia,” Ru!Ietin No. 1, 1931; Annual 
Reports of the Minister of Mines for 1933 and 1935; Geological Survey of Canada, Summary 
Report, 1933, Part A.) 

Recent examination suggests that two clear-cut major mining possibilities yet remain: 
(a) The bed of the M,an,son River in this region and (b) the buried pre-Glacial channel of 
Lost Creek. In addition to these are the unworked parts of rock benches on the Manson River 
and deposits overlying the gently-sloping rock-rim on the south side of its valley. The eoarse- 
ness of the gold recently found in the two last-mentioned deposits also invites and justifies 
further investigation, although their importance cannot be quite as clearly perceived. 

The rock bench on the right bank of the Manson River in the vicinity of Lost and Skeleton 
Creeks is, near the river, overlain with shallow post-Giacial gravels, which were largely worked 
by the early miners. Instream, however, it is evident that the po,st-Glacial waters did not cut 
down to the rock as the superficial post-Glacial deposits rest on gIacia1 material overlying 
bed-rock. Recent investigation apparently shows, however, that values in coarse gold also 
occw in the lowest stratum of the glacial deposits. 

The rock benches clearly represent former channels of the river, and as it has been 
demonstrated that these benches were overlain with auriferous material, it is B logical inference 
that gold will be found in the bed of the river at the intersections with its farmer channel. 
It is unlikely that the depth to bed-rock in the present river is great at any point in the part 
under discussion, but the commercial aspects are dependent upon the extent of the values, 
which can only be accurately determined by Keystone-drilling. It is understood, however, 
that systematic drilling was carried out in the bed of the river prior to examination this year 
by Yukon Border Placer Golds, Limited, between Dry Gulch and somewhat above Slate Creek. 
The results are not known to the writer, but it is understood that a company, Northern Placers, 
Limited, has recently been incorporated for the ,operation of this ground. 

The enact significance of the extensive depression in Skeleton Mountain occupied by 
Mosquito and other smaller lakes is not quite clear. It was suggested in the Annual Report 
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for 1933 that it might represent a, Tertiary channel of the Manson River. Be that a.8 it may, 
the other topographic features surrounding Lost Creek, coupled with available information 
as to adits formerly and recently driven in the right bank, strongly indicate that a pre-Glacial 
channel of ,this creek lies buried in its right bank. The moraine of the glacier which at one 
time occupied this channel can be perceived immediately east of the gorge the creek now 
occupies, trending almost parallel to the Isttq but extending across the valley of Skeleton 
Creek, which is largely devoid of glacial debri,s in its lower part. The descent of the glacier 
occupying the pre-Glacial channel of Lost Creek apparently dammed ,the waters of Skeleton 
Creek, a morainal lake being formed temporarily. The former position of this lake is now 
indicated by swampy ground, the drainage of which is sealed by the moraine of the glacier 
mentioned. Skeleton Creek, its original outlet being blocked, succeeded in cutting completely 
through the moraine at B point west of its former channel, and followed this course until 
it was rediverted into its original channel by then placer-miner. The post-Glacial rejuvenation 
of Lost Creek resulted in the creek incising a deep gorge almost paralleling and immediately 
west of its former channel, but at one or two points it cut into the left rim, giving rise to the 
pas~Glacis1 deposits in the gorge, which were almost completely w,orked by early miners. 
The latter apparently perceived the fact that the source of the interrupted run of gold was 
lateral, if they did not grasp the full significance of the surrounding topographic features, 
and various adits vrere run in the right bank of the creek in search of the lost channel. Hence, 
doubtless, the apt name originally given to this creek. As determined by pacing, the length 
of the gorge is 5,800 feet: it ends abruptly at the instream edge of the extensive rock bench 
paralleling the Manson River, about 1,600 feet from the mouth of the creek. Adits were 
driven at points 1,075 feet, 1,925 feet, and 4,045 feet respectively distant from the mouth of 
the gorge. Another adit, at 4,496 feet from the point mentioned, was driven by R. Dunsmore 
this year. Information is available only concerning the two last mentioned. That at 4,045 
feet from the mouth of the gorge was driven by W. B. Steele and J. Mullan somewhat over 
twenty years ago. Practically all the information available concerning it was kindly supplied 
by W. B. Steele. He states that it was driven a distance of 550 feet before encountering 
bed-rock. At this point pay-gravels were struck and a vertical raise (118 feet in length) 
was put through to the surface for ventilation. The adit was then advanced a further distance 
of 2,OO feet. Where pay-gravels were encountered the ground was drifted over a width of 
about 40 feet, and gold to the value of several thousand dollars is stated to have been recovered. 

The collar of the air-shaft is situated about 200 feet east of the gorge and about 80 feet 
above Lost Creek. The upper part of the air-shaft is still intact, but the workings are caved 
and inaccessible. This year R. Dunsmore drove an adit 30 feet long from the creek-level in 
the gorge into the right bank of the latter at a point about 200 feet north-west of the air-shaft. 
This adit was started in rock but ran into gravels. Accordingly, a shaft was sunk in the gorge 
a few feet up-stream to a depth of 25 feet, and it is stated that a drive from this shaft, 22 feet 
below the collar, in B distance of 10 feet broke into pay-gravels. This working could not be 
fully examined as it was bulkheaded. 

As determined by aneroid, the fall from ,the head to the mouth of this gorge i,s 290 feet; 
the length is, as has been mentioned, 5,8’00 feet: that is, the fall is 6 per cent. Available facts 
indicate that the bed-rock of the pre-Glacial channel is about 25 feet below the gorge. It seems 
entirely reasonable to suppose that the gorge has cut sufficiently low to reach thS auriferous 
gravels in the pre-Glacial channel as far as the lowest adit (below which ,there was no “pay” 
in the gorge), 1,075 feet above the mouth. Therefore, presumably, the bed-rock gradient will 
be much the same as that of the gorge, and the outlet of the channel should be found, east of 
Lost Creek Gorge, by Keystone-drilling, for example, at an elevation of about 25 feet above 
the river, at the back of the rock bench instream from the latter. 

The upper part of Lost Creek above the large depression in Skeleton Mountain is also 
largely confined in a rocky bed for B considerable distance. The MeKinnon hydraulic opera- 
tions were carried on at one place where the right rim of the post-Glacial channel has been 
entirely eroded, and where the pre-Glacial channel lies buried in the right bank of the creek. 
Owing to extensive sloughing of the pit it was not possible to discern whether bederock of the 
pre-Glacial channel had been reached, nor is it known what amount of gold was recovered as 
a result of these operations. 
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Considering this creek as a, whole, irrespective of the fact that the ground is not vested in 
one ownership, available information &lines the view that it may constitute a hydraulic 
enterprise of some magnitude. The depth to bed-rock does not seem likely to prove excessive, 
and from the upper part of the Manson River doubtless an adequate water-supply could he 
secured. An all-important matter from the point of view of hydraulicking is that of dump 
facilities; that is, the height of the lower end of the buried channel above the river. This can 
best be determined by Keystone-drilling, although it is presumed to be considerably above the 
present hed of the river. Once this point is established a few cross-sections at higher points 
would afford the necessary additional preliminary information prior to hydraulic installation. 

There is much to suggest that the values on bed-rock in this huried channel may prove 
sufficient to enable the channel to be profitably mined by deep-lead methods. Inasmuch as the 
ground covered is not vested in a common ownership, quite possibly this method will be followed 
in part at any rate. 

This is a private company, incorporated in 1936, with registered office at 
Lost Creek 826 Vancouver Block, Vancouver. The president is Bert McDonald. The 

Placer Gold, Ltd. property consists of placer-mining leases numbered 736, 737, 738, 739, 740, 
741, and 818. Of these, five leases adjoin and cover the ground on the right 

bank of the Manson River for a distance of about 1% miles, in the vicinity of Lost Creek, and 
also about the lower half-mile of the latter, including part of the probable position of its 
pre-Glacial buried channel. Two leases, Nos. 73,9 and 740, are situated on the north side of the 
Manson River and cover part of the extensive floor of Big Wolverine Valley adjacent to 
the river. 

The means of access and the topography of that part of this property on the south side 
of the Manson River are described in detail in the general account of this area previously given. 

The leases on the north side of the river cover Dry Gulch, a deep narrow cleft in the south- 
eastern extremity of Bert’s Peak. The head of this gulch is level with ,the floor of Big 
Wolverine Valley. The latter, as determined by aneroid, is about 25 feet above the Manson 
River at the mouth of the gulch. The floor of the valley slopes downward towards Wolverine 
Lake, and the latter is considerably below the river-level at the mouth of the gulch. In spite 
of this fact, the lake is drained by Wolverine Creek into the Manson River, because the latter, 
ahout 1% miles down-stream, falls below the level of the lake. Near Manson River the floor 
of Big Wolverine Valley is well timbered, hut near the lake it is occupied by meadows. 

The formation exposed on this property has been previously described. Three separate 
types of placer occuwa~ce are exemplified:- 

(1.) The lower part of the buried pre-Glacial channel of Lost Creek. 
(2.) The unworked parts of the extensive rock bench flanking the right bank of the 

Manson River. 
13.) Post-Glacial concentration on the floor of Big Wolverine Valley. 

The potentialities of (1) above have been discussed in an earlier section of this report. 
The post-Glacial deposits on the rock bench flanking the right bank of the Manson River 

-(2) ahove-were extensively worked by earlier miners. The latter evidently discovered that 
at the instream part of the bench pay-gravels were underlain by glacial material and not by 
rock, as was the case nearer the river, and did not apparently work below the superficial 
pay-gravels. After preliminary investigation by Bert McDonald, the company installed B 
caterpillar steam-shovel with bucket of X-cubic-yard capacity at the instream part of this 
rock bench, on the right hank of Lost Creek. The power-shovel, together with a caterpillar 
tractor and portable grizzly and sluice, constitutes a mobile digging and washing unit, which 
serves well the purpos+ for which it is intended. Water for sluicing is conveyed from Lost 
Creek by flume and pipe-line. At the time of examination, at the point mentioned, the face of 
the pit, 20 feet in height, exposed a thickness of from 3 to 8 feet of post-Glacial gravels oyer- 
lying a thickness of 12 to 17 feet of mixed boulder-clay and glacial materials, resting on 
bed-rack. It was apparent that quite coarse gold was being recovered at this point, and that 
values exist not only in the post-Glacial gravels, but in the underlying glacial material, 

At relatively small cost, the equipment described will be employed to test the remaining 
unworked parts of this rock bench. In the course of doing so it is possible that some useful 
information may be gained as to the exact position of the pre-Glacial channel of Lost Creek, 
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It is only by detailed testing that the potentialities of the floor of Big Wolverine Valley 
-(3) above+an be accurately determined. It is known that on the left bank of the Manson 
River below Dry Gulch an encouraging concentration occurs at various depths below the 
surface, on successive layers of indurated glacial material. There have been evidently active 
post-Glacial streams flowing throughout Big Wolverine Valley, and concentration due to 
resorting may be found at points away from the Manson River. This valley was probably 
subjected to “big valley ” glaciation due to a south-eastward movement of the ice from the 
high mountains on the north side of the Omineca River opposite the north-west end of the 
valley. The bed-rock, the depth of which is not known, has therefore probably been scoured 
by ice. Dry Gulch was evidently rapidly incised. Cutting was possibly commenced in inter- 
Glacial times and subsequently completed. Up-stream from Lost Creek, about opposite the old 
Bumble Beo placer claim, an embayment in the left bank of the Manson River, coupled with 
an apparent gap in the rock-rim at this point, suggests that a channel-segment of the river 
possibly lies buried instream between this point and another in Big Wolverine Valley north 
of the head of Dry Gulch. Time was not available for close investigation of this point, which 
seems important. 

It is understood that ,this property comprises three placer-mining leases and 
Leases of one placer claim on Lost Creek. The property immediately adjoins up-stream 

R. Dunsmore that of Lost Creek Placer Gold, Limited, and covers part of the probable 
and Associates. position of the buried pre-Glacial channel of this creek. The address of 

the owners is Prince George. The means of access, ,topography, type of 
deposit, apparent potentialities, and underground workings are described in detail in the 
general account of this area previously given. At the time of examination, operations had 
been temporarily suspended pending installation of a pump to render possible further investi- 
gation at the point at which discovery of pay-gravels was reported. Investigation may also 
disclose some remaining portions of post-Glacial deposits that escaped the attention of early 
miners in the gorge. 

Two placer-mining leases numbered 575 and 652, situated on the right bank 
Leases of of the Manson River down-stream from Skeleton Creek, adjoining the prop- 

S. Roretti and erty of Lost Creek Placer Gold, Limited, are held by S. Rosetti and A. E. 
A. E. Hayward. Havward, of Fort St. James. The property is reached by foot-trail from 

the cam” of the company named. The property is situated at the bend of 
the river where the direction of flow changes from due east to south-east. Instream from bars 
which flank the river at the bend, the rock-rim of the valley rises sharply to a height of about 
30 feet above the river and then flattens to B gently-sloping rim, which merges down-stream 
in an extensive gravel flat. The ground is timbered. 

Investigation has shown that this gently-sloping rim is underlain, at a depth of a few 
feet, by rock sloping roughly parallel to the surface in its lower extremity, but exhibiting B 
tendency to dip inwards at points more distant from the river, creating the idea of the existence 
of a possible channel trending more or less parallel to the river. 

The mode ,of placer occurrence exemplified is that of concentrations immediately overlying 
rock, botb in post&lacial gravels and in gravels overlain by unsorted glacial material. The 
character of the gold is generally quite coarse, and a nugget of about 2% oz. in weight was 
recovered this year. 

Utili%ing’water from Skeleton Creek conveyed by ditch-line, by ground-sluicing and hand- 
mining, three pits have been opened up from the top of the sharply-rising rock-rim. These 
cover a river-frontage of about 700 feet and extend back from the edge of the rock-rim to a 
maximum distance of about 225 feet. The general direction of these pits is southerly. 

It is understood that the ground was drilled this year by Yukon Border Placer Golds, 
Limited, but values encountered are not known to the writer. The large nugget was, it is 
understood, discovered subsequently. 

While B definite channel has not been revealed, it has been demonstrated that coarse gold 
underlies glacial material, and further investigation is warranted. This can be accomplished 
by continuing instream the lower pits, which is the present intention of the owners. 

(Now-All elevations given in the report on Lost Creek Area, Manson River, and also 
in reports on individual properties therein, are aneroid determinations and are therefore 
approximate.) 
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COTTONWOOD RIVER. 

Placer occurrences along the Cottonwood River between the Quesnel-Barkerville and 
Prince George-Quesncl Road crossings, a distance of about 26 miles, were studied during the 
1936 field season. The object of the field-work was not to examine every placer deposit along 
this part of the river, but to obtain sufficient information to afford a clear insight into the 
various types of placer occurrence and their mode of origin. 

A traverse of the river from the bridge near Cottonwood to Mile 22 was made by the 
Department of Lands in 1923. At that time mile-posts giving distances from the bridge near 
Cottonwood down-stream were placed in position. The locations of these posts are shown on 
the accompanying map and they are used as reference points in this report. 

The area immediately adjacent to the river is inaccessible by road or trail for any great 
distance, due to the very steep ba&s which flank the river and also to the numerous rock 
canyons through which it flows. A road passable for motor-trucks leaves the Prince George- 
Quesnel Highway at Cinema and extends for a distance of about 6?4 miles to the plateau on 
the north side of the river. A horse-trail, known as “ Coughlin’s Trail,” continues from the 
road following the plateau at some distance from the river to Pre-emption Lot 9670, where 
it descends to the river, and thence follows in places the river and in places the plateau to the 
road crossing near Cottonwood. The trail is in disrepair from Mile 9 to Mile 4. Access to 
the lower part of the river is by a foot-trail from “,Cottonwood Hill ” on the Prince George- 
Quesnel Highway. This trail crosses a ,sparsely-timbered flat adjacent to the highway, and 
then descends steeply to the left bank of the river, which it follows closely, terminating at the 
eastern boundary of Pre-emption Lot 8594. The central part of the river is conveniently 
reached by a branch road which leaves the Quesnel-Barkerville Road ‘7% miles from Quesnel 
and, crossing the plateau in a north-easterly direction, ends at the rim of the river-valley. 
From this point a steep horse-trail leads to a ford across the river at the western boundary 
of Pre-emption Lot 9670. Trails to individual properties are described in the following reports 
on them. 

The Cottonwood River has incised a valley to a depth of from 300 to 350 feet in the rolling, 
timbered Fraser Plateau. Between the Cottonwood Bridge and Pre-emption Lot 9670, the 
river meanders in a wide mature valley, with the single exception that it is contained in a. rock 
canyon about 1 mile in length near the IO-Mile post. With this exception, rock-exposures near 
the river are not numerous in this part of the valley. Immediately down-stream from Pre- 
emption Idot 9670, the river makes a sharp bend to the north, its valley narrows, and it enters 
the first of B succession of a&p-walled rock canyons. The last canyon is practically con- 
tinuous for a lenpth of nearly 4 miles extending from above the 20,-M& post to ahont a quarter 
of a mile above the north-east corner-post of Preemption Lot 8593. From the last-mentioned 
point to the western boundary of Pre-emption Lot 8594 the river has cut through a mass of 
glacial debris hundreds of feet in thickness, forming a remarkable hairpin bend, described in 
the body of this report. At the western boundary of Pre-emption Lot 8594 the river again 
enters a short rock canyon, about 40,O yards in length, terminating at the bridge on the Prince 
George-Quesnel Highway. 

Many of the canyons cannot be traversed throughout at any stage of the water owing to 
the precipitous nature of the walls, but ample rock-exposures were examined to show that the 
formations cut by the river consist of alternating bands of volcanic and sedimentary mcks. 
The bands are usually several.hnndred feet in width. The sediments are chiefly thin-bedded 
arpillites. They are considerably folded, strike mainly north-westerly with south-westerly dip, 
hut both strike and dip vary. The volcanies are andesitic and contacts are very poorly defined. 
The aforementioned rocks are intruded at a number of places by batholithic tongues, and by 
stocks of considerable size at IO-Mile and ‘17-M& Canyons. At the two latter points the 
batholithic rocks exemplify magmatic differentiation. Coarse-grained diorite, pegmatitic in 
places, exposed at the lower end of lo-Mile Canyon, passes into pyroxenite farther up the 
canyon. Porphyritic pyroxenite with phenocrysts of augite is exposed at 17.Mile Canyon. 
Pegmatitic diorite is also exposed on the left bank of the river at the II-Mile post, and also 
on the right bank of the river a quarter of a mile up-stream from the I!%Mile post, Although 
the intruded rock’s show considerable pyritization at different points, there is little evidence 
of the existence of quartz veins in the formation exposed by the river. A large vein of calcite 

is exposed in IO-Mile Canyon, and also a small seam of breceiated calcite mineralized with 
2 
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pyrite. It is, however, evident that the presence of ultrabasic rocks affords a logical enplane- 
tian for the occurrence of metals of the platinum group, and the large amount of black sand 
and unusually coarse magnetite and hematite in placer gravels. 

In considering placer occurrence, four chief features are evident:- 
(1.) The indications are that that part of the valley where no rock is exposed, and almost 

exactly delimited as lying within Pre-emption Lots 8593 and 8594, is crossed at right angles 
by an ancient valley formerly occupied by a northward-flowing stream. It is believed that this 
ancient valley is quite possibly the down-stream continuation of the buried Tertiary Horsefly 
River Valley. (Refer to Annual Report for 1935, page C2’7.) However interesting this 
supposition may be when considered in conjunction with the fact that the direction of flow of 
the Quesnel, Willow, and Bowron Rivers is in accord with e. northerly- and not e. southerly- 
flowing master-stream, its further discussion is not germane to this report, save that the 
pre-Glacial channel of the Cottonwood River mentioned later was probably a tributary of the 
ancient master-channel. 

(2.) Topographic evidence indicates that a lengthy pre-Glacial channel-segment of the 
Cottonwood River lies buried immediately instream in the right bank, in the northward-flowing 
part between Pre-emption Lot 96’70 and the point at which the river makes B sharp turn, 
thereafter flawing westerly, at the ZO?&Mile point. An exposure about 600 feet long of what 
are believed to he pre-Glacial gravels was found on the right bank of the river about a quarter 
of a mile up-stream from the 19-Mile post. The creek, shown on the accompanying map, cuts 
down through the overlying glacial gravels and into these gravels. Bed-rock is not exposed. 

In the absence of fossil evidence, the following criteria are considered es indicative of the 
pre-Glacial ege of river-gravels: (a.) The residunl character, whereby they should contain 
a large proportion of pebbles composed of a resistant mineral. (b.) Prolonged Tertiary erosion 
must have been accomplished at the loss of gradient, and therefore preserved Tertiary river- 
gravels are likely to be of uniform and medium size. (e.) The gravels are partly or wholly 
cemented, but this fact per ee is by no means indicative of pre-Glacial age. (d.) The gravels 
underlie glacial gravels, which fact, considered in conjunction with the other features men- 
tioned, is indicative of pre-Glacial age. The gravels in the aforementioned exposure are chiefly 
composed of medium-sized quartz pebbles, partly cemented and overlain by glacial gravels, 
and, therefore, according to the criteria given, are believed to be pre-Glacial. 

(3.) The part of the river confined almost entirely in a long rock canyon between the 
201~.Mile point and the eastern boundaries of Pre-emption Lots 3593 and 8594 is considered 
es being largely post-Glacial in age, although cutting may have commenced in inter-Glaciel 
times. Placer occurrences in this part consist essentially of deposits occurring on rock benches 
at various elevations above the river, representing successive channels occupied by the river 
in cutting down to its present bed. The down-stream continuation of the pre-Glacial channel, 
mentioned in (2) as lyingburied instream in the right bank of this part of the river, is a matter 
of conjecture. It is possible that the present river has followed an entirely djfferent course 
from that of its pre-Glacial channel down-stream from the 20%.Mile point. On the other 
hand, further investigation may disclose the existence of the pre-Glacial channel in that part 
of the valley under consideration. 

(4.) It is evident that the river flows over indurated glacial deposits at many points in 
that part of the valley up-stream from Pre-emption Lot 9670. These gravels ere considered 
to be inter-Glacial from the fact that they contain seams of well-carbonized lignite where 
exposed on the left bank of the river somewhat above the mouth of Boyd Creek. Pre.Gleciel 
channel-segments exe indicated as lying buried instream in the left bank of IO-Mile canyon 
and in the right hank in the vicinity of the 1’2-Mile and 13.&Tile posts. The depth et which 

bed-rock lies is quite unknown. 
The placer deposits along the Cottonwood River were worked by the early miners, end still 

engage the activities of B number of individuals and one company. Extensive old workings 
ere situaOed on the right bank of the river up-stream from Deep Creek, et the heed of lo-&file 
Canyon, and at the lower end of this canyon. The last mentioned are the most extensive end 
cover an area of many eeres. Less extensive old workings occur at other places elong the 
river. 
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The placer deposits worked to date are of several different types:- 
(1.) River-bars occur throughout in the part of the rive? examined. In some CP.SBS 

comparatively coarse gold is f’ound on bars, probably due to a local source. 
(2.) Bench deposits of gravel which are of quite widespread distribution and which were 

worked extensively by the early miners. A noteworthy example of this type of deposit occurs 
at the hairpin bend of the river on Pre-emption Lot 8594, where profitable deposits were found 
on each of a succession of terraces on the steep-sided peninsula. In each case the “pay” 
extends down to a layer of indurated glacial &ravel. 

(3.) Bench deposits of unusual type are exemplified on the lease held by F. Norn on 
Pre-emption Lot 8594, and also on the lease held by J. D. Pearson and D. E. Ruttan. The 
deeply-embayed remnants of the once-existent peninsula on the lease of the former, and the 
position of the sloughs on the inner edges of both leases, indicate that the benches originate 
from the formation of B hairpin bend, followed by the gradual washing-away of the steep-sided 
“ peninsula ” of indurated glacial gravels. In addition to the usual superficial concentration 
of gold, it is evident that in these particular cases there may exist a concentration along the 
original course of the river on the benches ‘on a. false bed-rock of indurated glacial material. 
Whether the concentration is commercial can only be ascertained by testing. 

(4.) In the case of some benches it is evident that post-Glacial waters have cut down to 
the older indurated glacial gravels, carving more or less definite channels therein. In such 
cases the gravels may prove auriferous down to the false bed-rock, and ,the advisability of 
adequate testing with that idea in mind is indicated. 

(5.) Deposits on rock benches. Deposits of this type occur at various elevations above 
and on both sides of the river at numerous places, but are most prevalent contiguous to the 
long canyon, which commences at ahout the 191/z-Mile point. Rock benches indicate former 
channels occupied by the river in cutting down to its p,resent position, and there may or may 
not he commercial concentration down to the bed-rock from the surface. Where from the 
topography it appears likely that the river has crossed a former channel there may be a good 
concentration in the bed of the stream immediately below the point of crossing. This is possibly 
the case at ,the 23X-Mile point, where there is a narrov? channel on the north side and a wider 
one on the south side of a small island in the river. The bed-rock of the narrow channel was 
cleaned by wing-damming, but an attempt to work the wider channel was unfortunately 
frustrated by the wing-dam being carried out. 

Most of ,the deposits contain appreciable amounts of platinum, and in one case iridium 
was found. In some instances a large amount of coarse magnetite and hematite is present. 
When such is the case good values in xold are almost invariably found. A logical explanation 
of the source of both metals of the platinum group and the iron minerals is afforded by the 
ultrabasic batholithic rocks traversed by the river. As previously mentioned, these rocks 
exhibit pronounced magmatic differentiation. The gold occurs chiefly in fine to coarse Rakes, 
but at ,some places small nuggets have been found. 

It is noteworthy that bench deposit% whether on false or true bed-rock, arc in the majority 
of eases overlain hy a practically barren deposit of sand up to several feet in thickness. The 
depth of this overburden in many eases is the determining factor of the commercial possibilities. 

The gold present in the types of deposits so far noted originates either from glacial 
materials or from the reworking of glacial or older materials where the present river has 
intersected older channels. The irregular distribution of placer-gold deposits so formed 
should be borne in mind, and the advisability of adequate testing by pitting or drilling is 
clearly indicated before expenditure of material capital outlay. For example, in a succession 
of gravel terraces one ITIZY be “WY good, but for no apparent reason another immediately 
above or below may be unprofitable. On the other hand, &a, for example, at the hairpin bend 
on Pre-emption Lot 8594, each terrace ii a succession may prove profitable. 

N,o attempt has been made to mine the pre-Glacial gravels exposed at the places mentioned. 
Therefore the depth to bed-rock and possible values present thereon are unknown factors. 
The possible occurrence of bed-rock values is at present a matter of pure inference and can 
be gauged only by a knowledge of the formations eroded. The formations eroded con&ted 
largely of sedimentary and volcanic rocks, and the presence of a large amount of quartz pebbles 
in the pre-Glacial gravels Suggests that quartz veins occurred in the eroded formations. There 
is no proof that such veins, if they existed, were auriferous except for the presence of gold 
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in the younger gravels. The presence of ultrabasic rocks, however, does suggest that bed-rock 
gravels may prove platiniferous. The tight and partly-cemented character of the pre-Glacial 
gravels exposed is a feature favourable to mining. Only ‘I deep-lead ” methods could be applied, 
so far as is now known, and therefore values would have to be correspondingly good to render 
extraction profitable. It is also to be borne in mind that rivers, as distinct from creeks, were 
not the agencies whereby bed-rock deposits of bonanza type were formed. 

The position of this lease, held by J. D. Pearson, of Quesnel, is shown on the 
Leese of accompanying map. The part on the south side of the river is reached by 

J. D. Pearson. the trail from “ Cottonwood Hill ” on the Prince George-Quesnel Highway 
described at the commencement of this report. The part north of the river 

is reached by a. steep foot-trail which leads from the highway-bridge to the top of the csnyon- 
wall, and after following thi,s for a short distance descends to the river. Comparatively low- 
lying terraced gravel benches extend down-stream for about 600 feet from the eastern boundary 
of the lease on the north side of the river. The benches are crescent-shaped, covered with heavy 
timber, and have a maximum width of about 375 feet. It is possible that a concentration may 
occur on them, but they have not been investigated in any detail. 

Immediately below the highway on the south side of’ the river, and 200 feet above it, is 
a Rat, sparsely timbered area several acres in extent. It is covered partly by this lease, but 
fully by another under application, staked by associates of the owner. While a concentration 
on this flat is possible, it has not been tested apparently to any extent, and its elevation above 
the river renders wash-water a problem. About 35 feet above the river is a timbered flat 
approximately 600 feet long by 150 feet wide underlain by rock, on which some testing has 
been done by pumping water from the river. The writer does not know what values were 
found. 

The lease also covert a part of a large deeply-embayed flat, in part meadow, in part covered 
with willow and poplar growth, situated about 15 feet above the river. The remaining part 
of this flat is covered by D. E. Ruttan’s lease. This unusual type of bench is illustrated on 
the accompanying map and its indicated mode of origin and potentialities are given in the 
preceding text of this report. This flat eontain,s ground of potential promise, and more detailed 
systematic testing seems warranted to ascertain average values in place. 

This placer claim, owned by C. Mackenzie and associates, is situated at the 
Bis Boy. entrance to the canyon above the highway-bridge, within the area covered 

by the J. D. Pearson lease. It is reached by a branch trail from “ Cotton- 
wood Hill )’ on the Prince George-Quesnel Highway. It is reported that many years ago, at 
a time of exceptionally low water, coarse gold was found in the bed of the river near the right 
bank immediately opposite a small rock promontory on the left bank, around which the river 
bends, To divert the river at low water and obtain access to bed-rock in the spot mentioned, 
the owners commenced a. llO-foot tunnel through the promontory. After driving the tunnel 
70 feet, high water occurred, the portal was blocked with sand and gravel, and the project 
temporarily abandoned. 

This lease is held by D. E. Ruttan, of Quesnel, and is reached by the same 
Lense of trail as the J. D. Pear,son lease. The ground covered comprises part of the 

D. E. Ruttan. deeply-embawd flat 15 feet above the river, described in the lease of J. D. 
Pearson. The owner has done a certain amount of washing of superficial 

gravels at a point some hundreds of feet instream in the central part of the flat, and states 
that encouraging values were obtained. 

This lease adjoins the Ruttan lease up-stream and is reached by the same 
Lease of trail. The ground comprises a number of timbered gravel benches which 

J. W, Allisan. flank the left bank of the river to a maximum height of 175 feet. Other 
gravel benches flank the eastern side of the deeply-embayed low-lying bench 

covered by the Pearson and Ruttan leases. This lease so far as is known has not been tested 
in any detail. 

This lease is held by F. Kruczek and associates, of Quesnel, and is reached 
Lease of by the trail previously described as leaving the Prince George-Quesnel High- 

F. Kmczek. way at “ Cottonwood Hill,” The river is crossed by boat to the workings. 
The ground comprises mainly the long, narrow, steep-sided promontory, 

or “ peninsula,” within the hairpin bend of the river at this point. The promontory is corn- 
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posed largely of indurated glacial gravels, which rise vertically from the river on the east 
side and in benches on the west side to form a sharp ridge at the top. This promontory is 
noteworthy for the number of successively profitable benches which have been found to occur 
one above the other, from a few feet above water-level to an approximate height of 100 feet, 
and possibly above this elevation. These benches occur on the south end of the promontory 
and extend for a considerable distance on the west side but not so far on the east side, which 
rises sheer from the river. Concentration is due to the resorting action of the post-Glacial 
waters ou successive strata of indurated material serving aa false bed-rocks. Flanking the 
west side of the promontory are three benches at successive elevations of about 10 feet, 35 feet, 
and 45 feet above the river. The lowest bench is practically continuous an the west side and 
extends around the south point of ,the promontory, where its length is about 500 feet and its 
maximum width is about 300 feet. The middle bench is about 360 feet long by 120 feet wide 
and the uppermost bench is about 575 feet long by 55 feet wide. 

There are three benches on the point of the promontory. at elevations of 25 feet, 60 feet, 
and 100 feet above the river, respectively. The approximate dimensions are 320 by 45 feet, 
260 by 125 feet, and 600 by 10,O feet, respectively. Several benches have been worked. The 
lowest has been completely worked, and it is stated that values were very good. The gravels 
were very coarse and there was little of the customary barren sand overburden. In the case 
of the middle bench, the thickness of gravels overlying the false bed-rock was 4 to 6 feet and 
sand overburden varied from a few inches to 5 feet. Work has been started recently on the 
uppermost bench, where about 31% feet of sand overlies about 6 feet of pay-gravels. 

The lease also includes B long, narrow bench on the opposite bank of the river facing the 
west side of the promontory. This bench, situated at from 6 to 15 feet above the river, is 
crescent-shaped, several hundred feet in length, and has a maximum width of about 225 feet. 

Save for testing, the owner and his associates have confined their efforts mainly, but not 
entirely, to the promontory benches, in the working of which much initiative and energy has 
been displayed. Wash-water is pumped from the river by a centrifugal pump operated by 
a 3M-horse-power gasoline-engine. The travels are mined by hand and the values recovered 
on an inclined blanket-table covered with expanded metal screen. Two pans taken of gravels 
only, from the top bench, indicated values of ‘$2.20 and $2.62 per cubic yard respectively 
(gold valued at $35 per ounce). One sample contained a trace of platinum. Another pan 

taken from the lowest bench on ,the east side of the promontory indicated values of 52 cents 
per eubie yard. It i8 stated that B shaft sunk instream in this region yielded encouraging 
values. It is to be borne in mind that these samples do not represent the average value of 
the ground in place, and no account of the overburden is taken into consideration. 

This lease, held by F. B. Dawling, is situated on the left hank of the river, 
Lease of adjoining up-stream the lease of F. Kruceek, and is reached by the same trail. 

F. B. Dowling. The wound comprises a low-lying, crescent-shaped, terraced area, fronting 
the sharp bend of the river and rising to a maximum height of 25 feet 

above it. The length is about 1,350 feet and the maximum width is about 70,O feet. Behind 
this terrace rise higher benches of considerable extent up to the pleteau-level. Work has 
hithe& been confined to the low-lying area. A pump-hydraulic pit was opened up at the 
up-stream end, where there are favourable dump facilities. About 400 cubic yards were sluiced 
at this point, from which it is stated that gold to the value of $400 was recovered. Other 
testing carried out on this area indicates that there are more or less definite channels cut by 
post-Glacial waters in the underlying indurated glacial gravels. 

II. MeN. Fraser obtained options during the year on the leases of F. &uczek, 
Operations of F. B. Dowling, and J. W. Allison, staked additional leases an the north side 

H. MeN. Fraser. of the river, and carried out much systematic testing. It is apparent that 
the total yardage contained in the low-lying benches is very considerable, 

and the object of the tests ~+‘a8 CO ascertain if the area constituted a commercial project far 

a small dredge. Testing consisted in sinking B number of shafts at various points and washing 
the entire product, SO that the value Of the ground in place might be accurately determined, 
The shafts sunk were 6 by 3 feet in the clear and were tightly lagged from the collar down, 
It is not known to ‘the writer what average values were obtained. At the time of examiuatiau 
fourteen of these shafts had been sunk to de&s varying from 41% to I3jl, feet, The average 
depth of sand overburden encountered was about 2% feet. 
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This lease is situated on the left bank of the river immediately below the 
Lease of F. Nocn. mouth of the long rock canyon and lies partly within Pre-emption Lot 8694. 

It is reached by the trail from the “ Cottonwood Hill ” on the Prince George- 
Quesnel Highway, previously mentioned; alternatively, a car .with high clearance can be 
driven from Quesnel over the old Pacific Great Eastern Railway grade to within about 1% miles 
of the property. 

Rich superficial gravels were discovered on this ground by F. Norn in 1934 and he and his 
associates staked nine claims. In the same year C. W. Moore and his associates acquired an 
option on the claims, installed a pump operated by gasoline-engine, and carried out a certain 
amount of sluicing. For reasons unknown to the writer, operations were discontinued. The 
same ground was restaked this year as a lease by F. Nom. (Refer to Annual Report for 1935.) 

The lease covers, for the most part, a deeply&hayed gravel bench, situated 25 feet above 
the river. The form of the bench is shown in the accompanying map. The area is mainly a 
large meadow devoid of timber, although the surrounding glacial banks on the ,south and west 
sides are well timbered. On the east side towards the river the ground rises in 8. series of 
benches to the plateau-level. On the east side, in the more immediate vicinity of the river, not 
far from the mouth of the large rock canyon mentioned, volcanic rocks either outcrop or have 
been uncovered at several places within an area about 450 by 150 feet. These rock-exposures 
are believed to be part of the right rim of a large buried channel which, surrounding features 
indicate, crosses the Cottonwood River at this point at right angles. Reference to this channel 
will be found in the opening paragraphs of this report. 

It is strongly indicated that this bench, like that covered by the lease of J. D. Pearson and 
D. E. Ruttan, originated from a first-formed hairpin bend of the river. 

On this bench two knolls of glacial gravels, one quite large, adjoining the river, and B 
smeller one farther instream, represent the remnants of the original promontory, around 
which the river once flowed. This view is further supported by the fact that the ground is 
swampy at the instream extremity of the bench, on the east and south sides. 

At the time of examination the owner was mining by hand the upper gravels in the 
smaller glacial knoll, wash-water being supplied by means of a hand-pump from a pool in 
the swampy region. At this point shallow gravels overlie a false bed-rock of indurated glacial 
material. Two pan-samples taken by the writer merely corroborated the known fact that there 
are remarkably rich spots on this lease. It is stated that $1,000 in gold was recovered from 
approximately 100 cubic yards at one place in 1934. The gold is quite fine, although individual 
pieces up to 25 cents in value are reported. It is not suggested that the values mentioned are 
by any means average values in place, but this ground clearly warrants systematic testing to 
determine average values in place. 

This is a private company incorporated in 1936 for the purpose of acquiring 
Cinema Gold and operating four leases on the river held by F. Peterson, H. Ahlbeck, 
Placers, Ltd. A. Anderson, and G. Swanson. Three of the leases are situated on the north 

side and one on the south side of the river, but operations have so far been 
confined to G. Swanson’s lease on the north side. The property is situated between the 21-Mile 
and 22-M& points, and is reached by a road, passable for motor-vehicles, about 1 miles in 
length from Cinema, on the Prince George-Quesnel Highway. The road is in part the old 
Pacific Great Eastern Railway tote-road and is in part newly constructed. It leaves the 
highway just south of the bridge over Ahbau Creek, ascends to the timbered, rolling plateau, 
which is followed for home miles, and finally descends the steep glacial banks which Rank the 
immediate approach to the river to the company’s camp on a flat. 

The ground held is situated in the long canyon section of the river which extends from 
the 19l%Mile point for a length of about 4 miles down-stream. At most places in the canyon 
the rock walls rise steeply to heights up to 150 feet or more. In some places the walls are 
capped with irregular masses of glacial debris which rise to the plateau-level, In other places 
the walls rise to timbered gravel-covered benches, at various elevations above the river, behind 
which steep glacial hanks form the valley-rim. It is clear that these rock benches represent 
segments of earlier channels of the river formed in the process of cutting down to its present 
hed. Most of these benches are probably of post-Glacial age, although cutting of some may 
have commenced in inter-Glacial times, and the possibility exists ,that some form the left 
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rim of a pre-Glacial channel. The ,operations of the company at present are focused on 
G. Swanson’s lease. 

The discovery of gold on the part now under operation was made by G. Swanson and 
associates in 1935, and that year a certain amount of hand-mining was carried out, although 
operations were greatly hampered by the absence of a gravity water-supply, and the neoessity 
of tramming gravels to the edge of the bench, dumping them into a chute, and washing them 
at the river-bed. 

The company this year, after constructing the road to the property, proceeded to install 
a plant. At the time of examination in June, the plant had been hauled to the ground but had 
not been erected, and it is not known to the writer what has since transpired. It is understood, 
however, that a Fresno rotary scraper wa,s to be used for mining and conveying gravels to B 
screening and washing plant, and that gold-recovery of the minus %-inch material wBs to be 
effected in a Trail oscillatory concentrator. 

The essential feature of the G. Swanson lease, on which the present attention of the 
company is concentrated, is a crescent-shaped flat about 600 feet long and 300 feet wide, 
suarselv timbered and underlain by rock, situated at a height of between 85 and 100 feet 
above the river. This flat is terminated at both ends and also instream by glacial banks, 
which rise steeply to a height of 350 feet above the river. The discovery was made at the 
down-stream end of the flat. Here the flat merges in somewhat broken ground sloping down 
to B rock bench at 40 feet above the river. The rock underlying the flat is a thinly-bedded 
ferrueinous argillite, much oxidized and intruded in some places by small basic dykes. 

Hand-mining operations carried out over a river-frontage of about 200 feet and a width 
of about 75 feet disclosed a gradually-rising ragged bed-rock immediately overlain by a thiek- 
ness of abont 5 feet of gravels, in turn overlain by a thickness of 5 feet of glacial debris. 
Gnod “ DBY ” was found in the gravels, which are of medium size and composed of both local 
md fnreien rocks. Much black sand is present and also small pebbles of magnetite and 
hematite. The ~rsvels contain appreciable amounts of platinum and iridium. The character 
of the rold is mainly coarse flake-pold. A sample of black sand weighing 175 gra.ms was 
assaved and rnntained values as follows: Gold, 16.38 cents; platinum, 89.16 cents; iridium, 
2.7 cents (sold valued at $3,5 per ounce, platinum at $40 per ounce, and iridium at $80 per 
ounce). Jt miht be mentioned that in the ease of placer deposits on this river the presence 
of coarsr mnenetite and hematite is almost always an indication of good gold values. The 
averare of five mwx taken by the writer from the hed-rock gravels only, indicated values 
oer cubic vxrd of $8.36 in gold and 98 cents in platinum. Such values are not by any means 
renresentstive of average values of the ground in place and take no account of barren over- 
burden. 

The up-stream part of the flat is overlain with gravels that are of post-Glacial age, 
whereas it will be noted that at the point of discovery the gravels are overlain by unsorted 
dncinl dahris. Unless the capping of the latter is due to creep of glacial debris from the 
somewhat closelv adiacent banks, which is possible. the inference is that the underlying gravels 
are, at anv rate. of inter-Glacial age. The possibility also exists that the down-stream con- 
tinuation of the buried pre-Glacial channel-segment of the river, described in an earlier part 
of this renort. lies deeply buried instream at this point. Jf such is the case the rock underlying 
this bench must be the left rim of that channel. The amount of investigation carried out to 
date is nuite insufficient to express any definite opinion on this noint ‘or concerning the length 
n,nd depth of the buried channel. It does not by any means follow that the limits of the flat, 
for exam& indicate the length of the buried channel-segment. There is at present nothing 
incompatible with, the ,suggestion that it might extend considerablv beyond these limits, lying 
deeply buried under the massa of glacial debris which terminate the flat. Much must remain 
roniectural pending further investigation. Continuance of work at the point of original 
discovery in the hope of finding either bed-rock or slope of rim-rock would seem logical. 

About 1,60’0 feet down-stream from the point of discovery, mainly on the lease of F. Peter- 
son and extending partly on that of H. Ahlbeck, occurs another flat about 1,000 feet in length 
by 600 feet in width underlain by rock at 160, feet above the river. This flat is well timbered 
and apparently overlain by post-Glacial gravels in which some indication of gold values has 
been found. 



NORTH-EASTERN DISTRICT (No. 2). c 25 
.~ 

1t might be added that Hush Lake, a small moraine.1 lake on the plateau 690 feet above 
the river, might constitute a useful water-supply for this property if investigation warranted 
its development. 

H. Belles and associates, of Prince George, hold four leases adjoining 
Leases of up-stream the leaves of Cinema Gold Placers, Limited, and a fifth situated 

H. Belles and immediately down-stream from the latter. Of the first four leases, two 
Asmeiates. are located on the right bank of the river and two are on a small unnamed 

creek flowing into the river near the 21.Mile point. The property is reached 
by branch trails leading both up-stream and down-stream from the camp of Cinema Gold 
Placers, Limited. 

On both sides of the creek mentioned are rock benches overlain by post-Glacial gravels 
on which a certain amount of testing has been carried out by utilizing water from the creek 
for wash-water. These benches lie at elevations of 50 and 70 feet respectively above the river 
on the west side of the creek and 55 feet above the river on the east side of the creek. Another 
flat of considerable extent flanks the creek instream from the rock benches mentioned, at a 
height of 100 feet above the river. Farther up-stream, to the limit of the leases, the valley-~ 
slope is steep and broken by gullies. The post-Glacial gravels on the rock bench, where 
exposed, are between 2 and 5 feet thick and are overlain by from 3 to 4 feet of sand. The 
average of two pan-samples, ,taken hy the writer from gravels only, from rock benches on each 
side of the creek indicated values per cubic yard of $2.83 in gold and 10 cents in platinum 
(gold valued at $35 per ounce and platinum at $40 per ounce). The samples do not represent 
the value of the ground in place. Instream the benches are terminated by steep valley-banks of 
glacial debris. It is possible that a. channel lies buried instream from these rock benches, but 
there is no present indication of the depth bo bed-rock. 

The remaining lease is situated on the right bank of the river, where the valley is narrow 
and steep at about the Z&Mile point. The chief feature of interest is a timbered bench under- 
lain by rock, overlain by post-Glacial gravels, and situated at a height of 150 feet above the 
river. The bench is about 80’0 feet long and 140 feet wide. A small amount of superficial 
gravels have been mined, but no systematic testing has yet been carried out. 

This lease is situated on the right bank of the river up-stream from the 
Lease of Magnus Z&Mile point. It is reached by following a blazed course from a branch 

Sundberg. trail from Coughlin’s trail to the river at about the Zl-Mile point. Benches 
occur on this property of respective dimensions-475 by 50 feet, 800 by 105 

feet, and 61% by 175 feetat heights respectively of 15 feet, 45 feet, and 80 feet above the river., 
These benches are timbered and overlain by post-Glacial gravels. All are apparently under- 
lain by rock. Very little investigation has been done, but pan-samples indicate promise. 

Preemption Lot 9610 is owned by R. J. Coughlin, who al,so holds a placer 
Claim of claim on this ground. The property is reached by a branch road which leaves 

R. J. Coughlin. the Quesnel-Barkerville Road 11% miles from Quesnel and runs north- 
easterly across the plateau to the edge of the Cottonwood River Valley. 

From the end of the road B steep horse-trail leads to a ford at the western part of Pre-emption 
Lot 9670. The total distance from the main road is about 8% or 7 miles. 

Pre-emption Lot 9670 is almost entirely a partly-cleared terraced Aat lying at from 5 to 
25 feet above the river. Behind this flat glacial banks rise sharply to a height of 250 feet 
above the river, which practically bounds the east, west, and south sides of the lot. Argilliteg 
BXY exposed on the right bank of the river. This fact, coupled with the surrounding topography, 
indicates that the pre-Glacial channel of the river lies buried instream in the right hank of the 
river in this region, but the depth to bed-rock is quite unknown. Good values are found on 
several river-bars, but the owner confines his attention, mainly, to one near the eastern 
boundary of Pre-emption Lot 9,610,. Believing that the deposit on this bar originated from 
high water cutting into the bench at a point just above the bar, the owner conceived the novel 
idea of making cuts in the bench so directed as to aid the cutting action of the river at high 
water. He states that the results have been very satisfactory, the gold deposited on the bar 
having shown a material increase. 

The owner states that encouraging values have been found at several points on the large 
bench-area constituting the major portion of this pre-emption lot. Average values can, bow- 
ever, only be determined by systematic testing. The river in this region flows over indurated 

3 
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glacial debris which is exposed at several points, and there might possibly he a concentration 
on this material. A pan taken by the writer from the bar being worked by the owner indicated 
values per cubic yard of 96 cents in gold and 6% cents in platinum (gold valued at $35 per 
ounw and platinum at $40 per ounce). 

This lease i,s situated on the right bank of the Cottonwood River more 
Lease of immediately down-stream from the mouth of Frye Creek (or l&Mile Creek 

Alex. Madison. as it is l~oeally known). An adjoining lease on the east is under application 
by G. R. Baker and ,the exact boundaries are not known to the writer. The 

property may be reached either from Cinema by “ Coughlin’s trail,” or alternatively from the 
Qucsnel-Barkerville Road by the route above described to Pre-emption Lot 9,670. From the 
latter a trail follows the right bank of the river to the lease. 

The ground comprises a terraced gravel-bench area covered with vegetation and timber, 
the benches being situated at various elevatbms from a few feet to 90 feet above the river. 

Placer occurrence exemplified in this region is that of post-Glacial deposits laid down 
on a false bed-rock, usually indurated glacial debris. 

One bench 30 feet above the river was extensively worked by the very early miners, who 
brought water to the ground by a ditch-line from Frye Creek and flumed it across the river 
at the mouth of lo-Mile Canyon. An area covering many aere~ was mined, and these old 
workings, the date of which is unknown, are the most extensive of those observed on the river. 
The indicated reason for the rich concentration in this region is the fact that immediately 
below lo-Mile Canyvn the river cuts directly across its pre-Glacial channel, which probably 
lies buried under this lease. 

Much painstaking prospecting has been carried out by the holder of this lease in his search 
for ground in the region, which either escaped the notice of the early miners or was unprofitable 
at that time. He discovered one such region on a bench 5 feet above the river at the hend 
opposite the mouth of Frye Creek. At this point the usual sand overburden has been washed 
off by recent high water, and a depth of from 3 to 5 feet of profitable post-Glacial gravels were 
found to overlie B false bed-rock of kaolin&d material over an area 225 by 5,O feet. 

Two adjoining leases held by J. Johnston and G. R. Baker cover the ground 
Leases of on both sides ‘of the river in the vicinity of the lower end af lo-Mile Canyon. 

J. Johnston and The property is reached by a trail 5 to 6 miles in length which leaves the 
G. R. Raker. Quesn,el-Barkerville Road at l&Mile Lake, 16 miles from Quesnel, and, 

crossing the plateau, fallows Frye Creek closely to a camp situated on the 
left hank of the river, 90 feet ahave it. The plateau is somewhat broken by gullies and is 
generally well timbered. At most places, even in the wide parts, the ground falls away sharply 
from the plateau at the rims of the valley and the latter part of the trail i,s steep. 

That part of the property lying west af the river comprises a terraced gravel-bench area, 
on which are extensive old workings. The benches are situated at various elevations, from 
a few feet up to 90 feet above the river, and are covered with timber and vegetation. This 
part adjoins the lease of Alex. Madison, of which the location of the eastern boundary is not 
exactly known to the writer. Much of the descriptive matter relating to the Madison lease 
applies also to that part of the property under description lying west of the river. 

On the part of the property lying east of the river the banks of the river rise abruptly 
in the canyon, and below the latter quite steeply to a broken roughly-terraced, well-timbered 
area lying about 80 feet above the river. At a comparatively short distance from the river 
the ground again rises sharply. 

The made of placer ~oceurrence exhibited on this property at the point at which the 
workings are situated, at the mouth of lo-Mile Canyon on the top of the canyon-wall, on the 
east side of the river, is a post-Glacial concentration on the left wall of the canpon. It is 
clearly indicated, however, that more immediately instream from the canyon a pre-Glacial 
channel-segment of the river lie,8 deeply buried in its left hank and extends beyond this 
property. The total length of this buried channel-segment is about 1 mile, and the river, 
both at the head and at the mouth of the canyon, cuts more or less directly across its ancient 
channel. The down-stream continuation of the channel through this property probably lies 
west of the river. Somewhat below the mouth of the canyon, about 50 feet above the river 
an the left bank, partly-cemented gravels are exposed, which from their residual character 
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are quite possibly pre-Glacial. These gravels are covered by glacial debris. The depth to 
bed-rock in quite unknown. 

The formation exposed at the lower end of the canyon is coarse-grained diorite, pegmatitie 
at some points, which contains local segregations of feldspar crystals up to 3 inches in length. 
Farther up the canyon ultrabasic phases of batholithic rock are exposed. 

A thickness of about 2% feet of gravels composed entirely of diorite pebhles immediately 
overlies a rock bench, composed of diorite, 85 feet above the river. The gravels are overlain by 
a thickness of from 10 to 12 feet of tight sand and silt and can readily be mined separately 
owing to the indurated character of the overburden. At the time of examination gravels with 
overburden were exposed over a length of F,5 feet fronting the river. The method followed was 
to mine the gravels separate from the sand and silt overburden and shovel them into a chute 
to a bin at river-level, at which point they were washed in a sluice-flume. The extent of these 
gravels had not been ascertained at the time of examination. The gold occurs mainly as coarse 
flakes. Four pans taken by the writer of the gravels only, indicated values per cubic yard 
of $10.86 in gold and 30 cents in platinum (gold valued at $35 per ounce and platinum at $40 
per ounce). These values do not represent the average values of the ground in place. It is 
understood that the owners are about to install a small pump operated by a gasoline-engine 
to facilitate washing. It might be mentioned that a small lake, situated about 1% miles 
distant and about 215 feet above this rock bench, might constitute a useful source of water, 
if developments should justify the expense involved. This winter the driving of a tunnel 
following the rock-bench gravels is contemplated. This will ascertain the point at which the 
rock bench pitches instream to form the right rim of the buried pre-Glacial channel. It does 
not, however, follow that, even if the rock should pitch sharply, values will also pitch downward. 
It frequently happens in such Casey that values continue at approximately their former level 
on rock, if some suitable false bed-rock material exists at this horizon. There are other points 
near the canyon where the advisability of testing is indicated. 

This lease is situated at the head of l,O-Mile Canyon and is reached by a 
Lease of branch trail leading from the Johnston and Baker leases. The ground 

H. Conrad. includes a low-lying bench-area on the left bank of the river at the head of 
the canyon, at the upper end of the pre-Glacial segment of the channel 

which is indicated as lying buried instream from the canyon in the left hank. Close investi- 
gation at this point seems warranted not only in view of the position of the ground, but also 
because at some points promising pan-samples have been obtained Opposite this point gravels 
overlying a rock bench on the right bank of the river were extensively worked by early miners, 
who brought in water from Deep Creek by ditch-line for the purpose. The concentration at 
this point was presumably due to the river cutting across its former channel. At the time of 
examination the owner was working on a productive bar on the right bank of the river to 
acquire funds for further prospecting. 

Two leases held by E. McMillan and Mrs. McMillan cover both sides of the 
Leasesl of river down-stream from a point ahout opposite the mouth of Boyd Creek. 

E. MeMillan and The property is reached by a trail about 4 miles in length from the top of 
Mm MeMiIlan. 20.Mile Hill on the Quesnel-Barkerville Road, distant 20 miles from Quesnel. 

From the highway the trail ascends gradually for 1 mile to the well-timbered 
plateau and then descends gradually for 2 miles to the rock-rim of the valley, then more sharyly 
for the remaining distance of 1 mile to a cabin by the river in the central part of the lease. 

In addition to river-bars, the property covers, in part, an extensive low-lying, well-timbered 
bench on the left bank of the river. At the lower end of the property the main rock-rim of the 
valley, which is composed of andesite, rises gradually from the river and, trending instream, 
rises more sharply south-easterly to leave between it and the river the large bench mentioned. 

Productive bars of considerable extent are situated on both sides of the river on the lower 
part of the ground. The average of three pans taken by the writer from bars indicated values 
per cubic yard of $4.69 in gold and 7.8 cents in platinum (gold valued at $35 per ounce and 
platinum at $40 per ounce). 

In the central part of the ground the large low-lying bench mentioned proved productive 
near the river, where a varying depth of sand up to 7 feet overlies a depth of 6 feet of pay- 
gravels resting on a false bed-rock of slum. Two pans taken by the writer from gravels only, 
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indicated values per cubic yard of 91 cents in gold (gold valued at $35 per ounce). Values are 
stated to be best on this false bed-rock. 

In this region the river apparently fl~ows over indurated deposits, believed to be of inter- 
Glacial age, because where exposed immediately above the large flat mentioned they contain 
well-carbonized seams of lignite, one of which is 10 inches in thickness. Argillites are exposed 
in the bank of the river at the up-stream end of the large, well-timbered flat. It is apparent 
that the post-Glacial waters formerly swept instream over the ground now occupied by the 
low-lying bench or flat, which i,s presumably underlain by ind’urated glacial deposits. I f  so, it 
is quite possible that profitable gravels may extend down to the false bed-rock formed by this 
indurated material, and it is suggested that testing is warranted to determine average values 
in place. It is to be borne in mind that there will probably be B barren sand overburden. 

WINGDAM AREA. 

Although placer deposits of post-Glacial age occur in this area, it is the buried depwits 
that are of major importance. The area includes the contact between the Precambri,an and 
Mesozoic racks. The rocks bordering this contact, between Wingdam and Spanish Mountain, 
are of much interest because important placer deposits, now deeply buried, have been laid down 
on the rocks of both ages. The two chief contributions to the present year’s output were 
derived from operations on these border-rocks-namely, those of Consolidated Gold Alluvials 
of B.C., Limited, on the Precambrian rocks, and those of Bullion Placers, Limited, an the 
Mesozoic rocks. 

This company was incorporated in the State of Washington, U.S.A., in 1932, 
Slade-Cariboo with registered office at 1410 Hoge Building, Seattle. The purpose was to 

Gold PIaeem, Ltd. acquire and operate certain placer-mining leases formerly owned by W. C. 
Slade and associates an Mostique Creek (formerly named Mosquito Creek). 

Additional leases were subsequently staked and the company now holds Placer-mining Leases 
Nos. 2233, 2334, 2383, 2516, 2530, 2563, 2531, and 2679, covering the creek from its junction 
with Lightning Creek to a point about 2% miles up-stream, just beyond the divide between 
the valleys of Lightning and Sovereign Creeks. 

The property is situated on the south side of ‘Lightning Creek. The camp on the north 
side of Lightning Creek is reached by a short branch road half a mile in length, passable for 
motor traffic, which leaves the Quesnel-Barkerville Road at a point about 3 miles west of 
Wingdam. A bridge across Lightning Creek just below the camp gives ready access to the 
company’s hydraulic pit on the south bank of the creek. 

Mostique Creek rises north of the company’s property, flows south-westerly in its upper 
reaches, then makes a sharp turn to flow nvxth-west after entering a succession of meadows 
and muskegs contained in a wide valley of mature relief, which slopes gradually in both 
directions at the divide between Lightning and Sovereign Creeks. From the summit of the 
divide Mostique Creek flows on a gentle gradient for about 1% miles to the point at which the 
company’s dam is situated, the fall in this distance being determined by aneroid as 135 feet. 
The fall in the next three-quarters of a mile is 180 feet, and then rapidly increases in the gorge 
through which it flows to enter Lightning Creek at a point about 3 miles below Wingdam. 
The wide valley mentioned at the divide between Lightning and Sovereign Creeks is also 
occupied by a small unnamed creek flowing south-easterly into S,overeign Creek. Near the 
latter the valley narrows rapidly and the creek cascades down a rocky gorge immediately before 
entering its master-valley. It is therefore evident that the wide valley mentioned is a hanging- 
valley with respect to both Lightning and Sovereign Creeks. The region is well timbered, sax 
where the floor of the valley is occupied by meadows and muskegs. Lightning Creek is confined 
in a canyon in the vicinity of Mostique and Angus Creeks. On the south side the steep 
rock wall rises to a height of 70 feet or more above the creek. This rock bench is overlain 
by a considerable thickness of glacial material, save where the latter has been resorted by post- 
Glacial waters, with the formation of placer deposits upon the rock bench above the canyon. 

The most important type of placer deposit exemplified an this property is that of a buried 
channel, Topographic features and other facts clearly indicate that an earlier channel- 
segment of Mostique Creek lies buried in its left bank near the mouth of the creek, but the 
exact down-stream course of this channel, likewise the point at which it enters Lightning Creek, 
have not yet been clearly revealed by the work undertaken. 
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The property is noted for the eoarse nuggets found, but fine gold is also present, originat- 
ing mainly from the post-Glacial gravels overlying the deposit. 

The area is underlain by Mesozoic rocks and is situated close to the contact between the 
Mesozoic and Precambrian. Where exposed on this property, the formation consists of 
argillites, which in the floor of the hydraulic pit are intruded by a tongue of hornblende diorite 
and small acidic tongues of bathmolithic rock. The strike of the argillites in the pit varies 
from north 213 degrees west to north 53 degrees west and the dip is north-easterly at about 
65 degrees. In the vicinity of the intrusives mentioned, small irregular quartz veins up to 
2% feet in width occur in the acid intrusives and also in the argillites. Other quartz veins 
are exposed in Lightning Creek Canyon. The formation eroded is likely to have afforded a 
source for the formation of bed-rock placer deposits in Tertiary times. 

Gold was first found on M,ostique Creek just above the gorge, and the post-Glacial deposits 
laid down on the bed of the creek were worked by early miners, It was evidently apparent to 
the latter that a buried channel lay instream in the left bank, because at that time at the upper 
end of the gorge an adit was driven in the left bank of the creek, which passed through the 
right rim of the buried channel above bed-rock. In later years a man named McPhail com- 
menced hydraulicking at the top of the left wall of Lightning Creek Canyon about 200 feet 
down-stream from Mostique Creek. In 1926 the property was acquired by Caribou Mining 
Company, which confined its efforts to B small amount of prospecting. The following year 
W. C. Slade and associates became owners, and for some years thereafter W. C. Slade worked 
single-handed constructing a dam on Mostiwe Creek and bringing in a small supply of water 
for hydraulicking. Single-handed he continued hydraulicking, at the point where McPhail 
started, as long as the water-supply lasted each year, until 1932, when the ground was acquired 
by the present company. In 1932 the water-supply was greatly improved by construction of 
a storage-dam 20 feet high on Mostique Creek; a ditch-line for conveying water to the pen- 

stock; and a pipe-line from the latter to the pit under B head of about 200 feet. The size of 
nozzle used varies from 4 to 6 inches, depending on the water available. (Refer to Annual 

Reports of the Minister of Mines for the years 1926, 1930, 1931, 1932, and 1933.) 
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In 1933, an completion of the hydraulic installation, operations were continued at the 
point of commencement by earlier operators. At this point, bed-rock at the outlet of the 
sluice-flume is 70 feet above Lightning ,Creek; consequently dump facilities are very good. 
The pit has now been advanced for about 700 feet in a south-easterly direction. Operations 
have disclosed that the bed-rock gradually rises towards Mostique Creek and is somewhat 
higher on the north side of the pit than in the eentre. There is no marked rise of bed-rock 
on the south side of the pit, but as the rock more immediately down-stream is somewhat higher 
than at the mouth of the pit, the ,suggestion is that a wide channel lies instream in the left bank 
of Yvllostique Creek. Gravels from (i to 10 feet in thickness generally overlie bed-rock and are 
in turn overlain by much blue and yellow boulder-clay, on the top of which has been deposited 
6 to 8 feet of post-Glacial gravels. The coarse gold is contained in cracks and crevices of 
bed-rock and in the gravels. During the entire season of 1935 the pit-face disclosed only 
boulder-clay resting on bed-rock and the gold-recovery was poor. At the time of examination 
in July of this year the face of the pit showed a total thickness of 75 feet of material overlying 
bed-rock. Pay-gravels from 6 to 8 feet in thickness had again appeared on bed-rock, overlain 
by 60 feet of boulder-clay. The management reports that subsequently the pay-gravels 
thickened to 10 feet, and in spite of the damage sustained by the bursting of the dam at the 
time of the disastrous high water in June, encouraging results were obtained. The gravels, 
which are locally somewhat cemented, contain many pebbles composed of rocks foreign to the 
vicinity. Many quartz pebbles are present, but few unduly large boulders. The pay-gravels 
rest on more or less comminuted and cemented pieces of bed-rock immediately overlying 
bed-rock. 

The old sdit mentioned as having been driven by early miners in the left bank of Mostique 
Creek is now caved, but wa,s examined by the writer some years ago. It is 120 feet long and 
for the first few feet pazses through rim-rock, but subsequently encounters gravels only. 
Bed-rock at the time of examination was not exposed, but it is stated that subsequently a small 
winze was sunk, which revealed rock at a shallow depth. If  that is the case, this rock is 
approximately at the same elevation as that in the face of the pit. 

Hydraulicking to date has failed to disclose any evidence incompatible with the indication 
that there is exposed a channel about 70 feet above Lightning Creek, the down-stream part of 
which has been entirely eroded were it not for certain features on adjoining property. 
Topographic features and workings immediately down-stream suggest, however, the possi- 
bility that somewhat deeper ground may exist immediately instream from the hydraulic pit. 
Moreover, general considerations incline the view that a pre-Glacial channel of Mostique 
Creek must have been a tributary of the pre-Glacial channel of Lightning Creek. The bed-rock 
of the latter is known both from the Cig l?o?z.anzn mine-workings in this vicinity, and from 
others at Wingdam, to be about 165 feet below Lightning Creek. Even allowing for the fact 
that the pre-Glacial channel of Lightning Creek lies considerably north of the present position 
of this creek, the bed-rock of the company’s hydraulic pit seems too high to admit of a junction 
on normal grade with its master-channel. 

Immediately down-stream from the company’s hydraulic pit the rock-rim of Lightning 
Creek Canyon rises to about 16 feet above the western end of ‘the pit-floor, and continues 
at that level to and beyond An,ws Creek. Near Lightning Creek on this rock bench were 
originally post-Glacial placer deposits, extensively worked by the early miners, who made 
persistent attempts to follow the gravels instream, only to find that in this direction the rock 
dipped sharply awa.y from Lightning Creek. In recent years, W. C. Mading opened up an 
hydraulic pit, 325 feet long, 100 feet wide, and 40 feet deep, 575 feet down-stream from the 
company’s pit, starting at the instream edge of the rock mentioned. The rock at this point 
was found to dip sharply instream. Angus Creek, about 500 feet farther down-stream, flows 
through a rocky gorge incised in the rock-ledge bordering Lightning Creek Canyon. Above 
this gorge bed-rock is not exposed on Angus Creek for about 1,000 feet. At the site of the 
old dam of th? IIig Bonanzn mine, Lightning Creek emerges from its canyon and a draw enters 
the valley of this creek from the south. Immediately below this point, on the left bank of 
Lightning Creek, placer deposits on low-lying post-Glacial rock benches were extensively 
worked by the early miners. These facts suggest the possibility that the pre-Glacial channel 
of M’ostique Creek may lie immediately instream from the company’s hydraulic pit, and that 
its down-stream course may be more or less parallel to Lightning Creek, emerging in the valley 
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of the latter at the site of the old dam. The foregoing considerations merely imply that the 
pre-Glacial channel of Mostique Creek may be somewhat wider and deeper than originally 
contemplated. Much light will, however, very shortly be thrown on this matter hy the con- 
tinuation of present hydraulic operations. The buried channel seems likely to prove of 
considerable extent. 

MCLEOD RNER AREA. 

Placer occurrence on the McLeod and McDougall Rivers consists of concentrations on 
river-bars, gravel benches, and low-lying rock benches. The last-mentioned type of deposit 
is of frequent occurrence on the McLeod River. Metals of the platinum group usually accom- 
pany the gold to some extent. 

Numerous quartz veins, some large, but of lenticuiar character, in main sparsely mineral- 
ized, occur in the region lying immediately north of the McLeod River and east of the south- 
easterly-flowing part of the McDougall River. These veins occur in schistose argillites, and 
also as gash-veins, mainly, in metamorphic racks. Pyroxenite and also acid types of batho- 
lithic rocks occur on the right ba& of the MeLeod River about 1% miles down-stream from 
the mouth of McDougall River. Pyritized acidic batholithic apophyses occur close to the 
Fort McLeod-Philip Creek Trail, 71% miles west of Fort McLeod. This fact, coupled with 
the known trend of the Cassiar-Omineea hatholith, which outcrops for many miles from Mount 
Milligan north-west, ,suggests that the batholith und,erlies the region under description, but 
has not been greatly unroofed therein. The quartz veins mentioned probably originate from 
the batholith and are likely to follow its indicated course. As there is but little evidence of 
any veins being cut by the McLeod River, it seems probable that they will be found to trend 
north-west rather than south-east of this river. Further, it seems likely that the McDougall 
River marks about the western limit of their distribution. Appreciable gold values were not 
found in any of the veins examined, but as they are somewhat widely distributed it is possible 
that gold-bearing veins may occur. The presence of pyr,oxenite suggests the local origin of 
the metals of the platinum group. The gold is indicated as being of closely-local origin, 
although certainly derived in part from glacial materials. That on some of the rock benches, 
especially those on the McLeod River, may be of strictly local origin. 

There is marked evidence that the ice-sheet moved south-east across this area. The glacial 
debris adjacent to the rivers contains a large proportion of material derived from the garnet- 
iferous and mica-bearing rocks of Precambrian age cut by the rivers in their upper reaches, 
and the placer gravels contain numerous garnets. 

As to the evidence of preGlacia1 channel-segments: In the right bank of the McLeod 
River, 1% miles down-stream from the mouth of the McDougall River, topographic features 
suggest the existence of a buried segment of a former channel of the river, instream from a 
low-lying rock bench at this point. The pre-Glacial age of this channel is indicated by deeply- 
decayed rack immediately overlain by gravels containing many pebbles of pyroxenite, which 
outcrops at the end of the bench. It is also indicated by topographic features that an extensive 
pre-Glacial chanmel-segment of the McDougall River lies deeply buried instream in the left 
bank of that river below Reed Creek. 

From what is known, however, of the distribution of the quartz veins, the pre-Glacial 
channel-segments mentioned do not ,seem to have eroded the most favourable terrain in the 
region for the formation of rich bed-rock placer deposits. 

This company was incorporated in 1934, with registered oflice at 140’5 Douglas 
Northern Reef Street, Victoria. The placer leases held are numbered 690, 691, and 692, 

Gold Mines, Ltd. and their location is shown on the accompanying map. The property covers 
part of B large terraced gravel flat situated on the left bank of the river 

immediately below Reed Creek, where the river makes several sharp turns, forming a large 
bend. This flat rises gradually instream in low terraces to a maximum height of about 25 feet 
above the river. In places the flat is lightly timbered. It is roughly semicircular in ,shape, 
and the maximum length is about 3,000 feet and the maximum width about 1,500 feet. At the 
instream extremity of this flat, high, terraced, glacial banks rise sharply to the plateau-level, 
200 feet above the river. Timber i s chiefly second growth, saw for local stands, as the region 
is in B hunt a’ea. Farther instream the plateau rises gradually to about another 100 feet 
above the river. Prominent features of the large flat are, at the down-stream end, two rock 
knolls, about 40 feet high, of elliptic shape, lying parallel to one another, the larger of which 
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rises abruptly from the river of which it forms the left bank at this point. Rock also outcrops 
at the point where Trent Creek enters the flat. Immediately below the flat the river enters a 
steep-sided rock-walled valley. 

After preliminary investigation, the company proceeded to install a hydraulic plant. 
The project involved bringing in a water-supply from Green Timber Lake; the construction 
of three dams near this lake, an,d about 8,500 running feet of ditch-line to a penstock situated 
at the hop of a glacial bank 20,O feet above the river; and the laying of a 24.inch main pipe-line, 
with two Winch branch lines from penstock to point of hydraulicking on the large flat pre- 
viously mentioned. A ,sawmill of 10,OM) feet board-measure daily capacity was also installed, 
camp buildings erected, and an Alli,.-Chalmers caterpillar tractor and Kirk-Hillman placer-drill 
hauled to the property. This installation was completed in 1935, and that year, after carrying 
out some drilling and hydraulicking, operations were suspended. (Refer to Annual Reports 
of the Minister of Mines for the years 1932 to 1936, inclusive.) 

At the down-stream end of the flat as shown on the accompanying map two hydraulic pits 
and one long cut were opened up from the river-level. It is not known to the writer what 
amount of gold WBS recovered from these operations. 

A small hydraulic pit, No. 1, follows the bed-rock of Trent Creek to near its face, where 
bed-rock disappears below the pit-floor. Overlying the bed-rock are post-Glacial gravels about 
5 feet in depth. * 

No. 2 hydraulic pit, maximum width 80 feet and maximum depth at face 24 feet, exposes 
bed-rock in the floor. The face of this pit had sloughed considerably at the time of examination, 
but at the top were exposed 2 to 3 feet of sand overlying from 4 to 6 feet of gravels. Underlying 
the latter was a stratum of silt resting on clay and glacial debris containing many large 
boulders. The disposal of the latter evidently proved difficult. It is apparent from an exam- 
ination of this pit that the pos&Glacial waters have not at this point swept down to the 
underlying rock, and that values are therefore likely to be confined to gravels overlying the 
glacial deposit. 

Somewhat dawn-stream from No. 2 hydraulic pit a long open-cut, 10 feet deep, was made 
up from the river-level apparently to test the ground between the two knolls. This cut exposed 
argillite at the point shown on the map. It is likely that the post-Glacial waters swept between 
these knolls, but from No. R hydraulic pit it is evident that they did not cut to any great depth. 

At the points shown on the accompanying map, eight holes were drilled on the fiat, and 
four holes on a bench 90 ta 100 feet above the river. The depth of these holes and values 
encountered are not known Co the writer. 

There is much in the surrounding topographic features to suggest that a pre-Glacial 
channel-segment of the McDougall River lies buried instream from the large flat described, 
under the high glacial banks. Its suggested course lies between a point on the McDougall 
River somewhat down-stream from the mouth of Reed Creek and the south end of Snowshoe 
Lake. From this point its course was pmbably about due east to its junction with the McLeod 
River. Much further detailed field-work, however, would be necessary to form an accurate 
opinion on this matter. Owing to deep burial, testing by means of Keystone-drilling will prove 
expensive, and although bed-rock values quite possibly exist, their commercial recovery involves 
serious consideration. 

It is apparent that the obvious placer concentrations on this property are certain bars in 
the river, of limited extent, and post-Glacial concentrations on the large flat described. The 
latter type we likely to exemplify that spotty distribution of values characteristic of deposits 
of this type. Values will be superficial, except that if rock not now exposed underlies any 
part of this bench at,shallow depth, concentration may extend down Do it, provided post-Glacial 
waters have cut to that level, but not otherwise. To obtain an accurate opinion as to average 
v&as in place of the gravels on the large Rat would necessitate detailed investigation. 

Any concentration on the high glacial banks, where the latter do not overlie the pre-Glacial 
channel-segment mentioned, must be purely superficial, and whether such are oommercial is 
problematical. 

Apart from the pre-Glacial channel-segment mentioned, it is evident that the attitude of al] 
obvious concentrations of placer on this property is more or less horizontal. 
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PHILIP CREEK AREA. 

An examination was made of Philip Creek and the Nation River in the vicinity of the 
mouth of the former for the purpose of determining placer potentialities. 

Philip Creek, or Robinson Creek as it is locally known, rises in a. series of lakes situated 
on the Nechako Plateau just north of the Arctic-Pacific Divide, and for the first few miles 
flows south-easterly, then making a sharp turn flows abrmst due north into the Nation River. 
The total length of ‘the creek is upwards of 40 miles, but time permitted only an examination 
of the l’ower 20 miles. The width of the major part of the valley of this creek is at least a mile. 
This wide valley contains many lakes, and through it the large creek meander,+ low-lying 
benches of great extent and many meadows flanking both its banks. Large masses of terraced 
and other glacial debris remain in the valley here aad there, and extensive gravel benches have 
been formed, up to 100 feet above the creek, hut the post-Glacial waters have to a large extent 
cleared the wide valley of pre-existent glacial debris down to the present level of the creek. 
The region is one of extremely-matured relief, and the valley-rims slope away from the creek 
very gradually. Rock-exposures are infrequent, save in the canyon in which the creek is 
confined immediately above its confluence with the Nation River. In this canyon, composed 
of limestone-beds, are rock benches overlain with gravels representing the successive channels 
pccupied by the watir in cutting d’own to its present bed. Near the creek the valley-sl,opes, 
the benches, and some parts of the floor of the valley a-e well timbered. 

Philip Creek is reached either by pack-trail from Fort McLeod (a route which is reported 
as now being obstructed by fallen timber at several points) or by a pack-trail (constructed by 
H. M. Witter and sons) from Pre-emption Lot 9615 on “ Scovil Flats ” on the Parsnip River, 
about 25 miles below Fort McLeod. The former route offers the advantage that horses may 
be obtained at Fort McLeod, whereas if the alternative route is selected and pack-horses are 
desired, arrangements must be made in sdvaned with H. M. Witter, who keeps the only horses 
available on Philip Creek. The latter route was followed hy the writer. The pack-trail leaves 
the river, at elevation 2,070 feet, at the mouth of an unnamed creek, known locally as Scovil 
Creek, which flows into the Parsnip River cloze to the south boundary of Pre-emption Lot 9616. 
The left bank of Scovil Creek is followed for about 8 miles up to the forks, and thereafter the 
North Fork ‘of the creek to its headwaters in 8. pass, at elevation 4,380 feet, in the range of 
mountains immed,iately west of the Rocky M,ountain Trench. The distance to this pass from 
the river is about 12 miles and the difference in elevation is 2,X0 feet. The trail follows 
through the pass, and in descending the western slope of the range an unnamed creek, known 
locally BS Cache Creek, is followed for about 3 miles. This creek is then crossed and the gentle 
western slope of the range followed to a point on Philip Creek just below the junction of Wheel 
Creek, at elevation 2,555 feet. The grade of this trail is good, there are but few soft spots, 
and save in the immediate vicinity of Philip Creek and the Parsnip River timher is light. 
On the summit and higher parts of both slopes rockexposures are numerous, and an excellent 
cross-section is afforded of the formations of which the range is composed. 

Evidence of the earliest placer-mining in Philip Creek Valley is afforded by certain old 
workings on Wheel Creek, at which point a water-wheel, parts of which still remain, was 
erected thirty or forty years ago for the purpose, apparently, ,of supplying power for pumping 
in a shaft sunk on the right bank of the creek. These old workings and others on the same 
creek in the vicinity are not extensive. At the head of the canyon on Philip Creek, gravels 
overlying rock benches were worked to a considerable extent many years ago, and at other 
places along the canyon similar deposits were found. It is, however, quite evident that no 
really extensive placer deposits were found in this valley. At the present time, mining is 
almost entirely confined to numerous bars on the Nation River in the vicinity of the mouth of 
Philip Creek and at other places on the river. 

Philip Creek has cut a sh,ort gorge through andesite in recent times at a point 6 miles 
below Wheel Creek. This gorge is west of a pre-Glacial channel-segment which lies buried 
instream in the right hank. 

One mile above the canyon aforementioned, limestone-beds are exposed on the right bank 
of the creek, and the canyon, the length of which, as found by pacing, was 8,337 feet, is cut 
entirely in dark-coloured w black limestone-beds, argillaceous at some points. The height of 
the walls of the canyon varies from 10 to 150 feet. The strike of the limestone-beds varies 



NORTH-EASTERN DISTRICT (No. 2). c 35 

from north 70 degrees east to north 80 degrees west and the dip is southerly, varying from 
45 to 80 degrees. 

The route followed by the trail affords an excellent cross-section of the formations exposed 
in the higher ,slopes of the valley. At 740 feet above the creek schistose green-coloured quartz- 
ites are exposed, striking north 45 degrees west and dipping at from 60 to 75 degrees north-east. 
Intercalated apparently with these and exposed almost continuously on the higher slopes to 
the summit, and also owr the latter on the Upper Parsnip River slopes, are gneissic diorite 
and less basic gneisses. On the Parsnip River slope at 625 feet above the river are extensive 
outcrops of coarsely-crystalline gneissic rocks composed of quartz, feldspar, and muscovite, 
which closely resemble a narrow belt of rocks known to outcrop at intervals for hundreds of 
miles immediately west of the Rocky Mountain Trench. 

Very little evidence of mineralization was observed in the rocks exposed. In the bed 
of Philip Creek just above the canyon a quartz vein was seen, and ‘the schistose quartzites 
mentioned on the higher valley-slopes contain a few quartz stringers. It is strikingly evident 
that in Tertiary times a remarkable &mount of prolonged and largely uninterrupted ero,sion 
was accomplished by this creek. In this respect conditions were ideal for the formation of 
pre-Glacial bed-rock placer deposits, but there is no evidence to indicate that the terrain eroded 
was definitely auriferous. From what is known, this creek lies east of what may be a mineral- 
ized area. No definite evidence was found to indicate that commercial placer deposits will be 
found on bed-rock where its present course coincides with its pre-Glacial course, or in any 
buried pre-Glacial segments. 

Within the part examined, the creek flows over boulder-clay, in part resorted, in its upper 
reaches. Boulder-clay also underlies, at shallow depth at places near the creek, post-Glacial 
gravels, in which fair prospects of placer may be obtained at some points. On Wheel Creek 
it is apparent that the placer deposits investigated’by early miners overlie indurated slum or 
other glacial material, In the canyon, rock-bench deposits of post-Glacial age occur at various 
elevations above the creek, and at the head of the canyon the lower-lying benches were worked 
to a considerable extent in early days, and apparently proved productive. 

It seems reasonable, however, to infer that the glacial debri,s, which is apparently the 
source of all occurreuces of placer on this creek, was not markedly auriferous, or by this time 
more evidence of productive post-Glacial deposits would have been found. While, however, 
this creek cannot be specifically recommended for prospecting per se, prospectors who have 
occasion ,ta traverse it for any reason might be well advised to pan the gravels ,overlying the 
widely-distributed clay false bed-rock at various points in the hope of finding some deposit 
which has hitherto escaped notice. 

Pan-samples taken by the writer from gravels overlying clay at two points on the right 
bank of the creek, about 6 miles above Wheel Creek, indicated values of 25 cents and 6 cents 
per cubic yard respectively. A few pans were taken at a point about 6 miles below Wheel 
Creek from gravels overlying a reck bench 60 feet above the creek, but only a few colours 
were obtained (gold valued at $35 per ounce). 

Ii&cl Crack.-This creek is of con,siderable size and flows north-westerly into Philip Creek. 
About a quarter of a mile ahove its mouth B tributary comes in from its north side. This 
tributary is incorrectly shown as Wheel Creek on maps, and the position of the main creek 
on which the old placer-workings exist is not shown. About 1% miles above the mouth of 
Wheel Creek (main creek) are several old workings within a distance of about half a mile on 
the right bank of the creek, and an the left bank stands an old cabin, In this region the creek 
flows over either indurated slum or glacial clay, and on the false bed-rock formed by this 
material the auriferous post-Glacial deposits are found that were the subject of investigation 
by early miners. The deposits occurred as low-lying gravel benches immediat,ely adjacent to 
the creek, None of the old workings are extensive. At one point a caved shaft, and the ruins 
of an overshot water-wheel, 10 feet in diameter, and dam and flume for supplying water for 
operating the wheel, seem to indicate an attempt to sink on the right bank of the creek, the 
purpose of the wheel being presumably to operate a Cornish pump. For unknown reasons the 
project was abandoned before much work was accomplished, Pan-samples taken from the 
creek-gravels opposite the shaft showed colours of gold. It was noted that the bed of the 
creek in which these old workings are situated contained glacial boulders of larger size than 
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at other places. No outcrops of bed-rock were observed in the part of the creek examined, 
but at several places indurated glacial debris is exposed. 

Nation River.;This river was examined from the mouth of Philip Creek down-stream 
for about 4 miles to the head of a canyon. In this region low-lying gravel benches of very 
great extent, covered with timber, flank both banks of the river, and behind them gravel 
terraces rise to a height of about 100 feet above the river, the highest extending into Philip 
Creek Valley above the canyon. 

The best and safeest means of access to thi,s part of the river is afforded by either of the 
routes mentioned in the opening paragraphs of this report. A horse-trail follows the right 
hank of Philip Creek throughout the greater part of its length to the upper end of the canyon, 
and at this point leads over the steep ridge between Philip Creek and Nation River Valleys. 

It is possible to navigate the Nation River by motor-boat from its mouth up to Philip Creek, 
with various portages, but recent regrettable fatalities prove that it is a hazardous undertaking 
and should not be attempted even by experienced rivermen. 

The placer oc~urrenees on this river which engage the present attention of prospectors are 
the numerous bars which flank the very extensive low-lying benches to which reference has 
alvady been made. At the time of examination several parties well equipped with motor-boats 
and small pumps operated by gasoline-engines were working at different places on the river. 
The bars were reported to be productive by those queried. 

N,o systematic attempt has been made to ascertain average values in the very extensive 
low-lying benches. Values therein are, in the absence of investigation, largely a matter of 
inference from topographic features studied in the light of known facts regarding placer 
occurrence. At the lower end of the extensive flats the river enters the first of several rock 
canyons. Canyons also oeeur on the rivw above Philip Creek. It seenv evident that these 
low-lying benches overlie pre-Glacial channel-segments of the river, but the depth to bed-rock 
is a matter of conjecture. The region lies east of known gold-bearing areas, which presumably 
furnished the gold found on the river-bars. Unless, therefore, detailed local examination of 
the formations in this region inclines a contrary view, there seems to be no very definite reason 
for inferring that commercial bed-rock values are likely to under&? these benches. It is 
possible, of course, that pos&Glacial concentrations on indurated glacial material, lying above 
bed-rock, may have been affected, apart from any purely superficial concentration, which will 
doubtless he found at home places instream on these benches. To date, pmspector~s have worked 
these benches only for a few feet instream, obviously because the outstream parts and bars are 
more productive. Several pan-samples were taken by the writer at one point about 3 miles 
below Philip Creek. Here, just instream from the river, the bench is composed of from 2% to 
4 feet of barren sand overlying about 1 foot of gravel just above water-level. Three pans taken 
at this point, of gravel only, indicated values of respectively 22 cents, $1.15, and 57 cents 
per cubic yard of gravel. Another pan taken from the ssme place at the instream, edge of 
the river-bar which flanks the bench indicated values of $1.34 per cubic yard. Another taken 
at a point on the bench about 30 feet instream from the river indicated a value of 67 cents 
per cubic yard of gravel. Pans taken about 100 yards instream from this point and somewhat 
up-stream showed fine colours only. Another pan taken 130 yards down-stream from this 
point and 34 yards instream indicated values of 3 cents per cubic yard of gravel. It is to be 
noted that values given, except in the case of the samples from the river-bar, do not take account 
of the barren sand overburden, and are all based on a gold price of $35 per ounce. Owing 
to the great size of the gravel benches a certain amount of systematic preliminary testing seems 
warranted. There are also several rock benches in Philip Creek Canyon which have not 
apparently been investig.ated, doubtless because of the dificulty of getting wash-water at this 
elevation without pumping. 

SPECIAL REPORTS. 

A limited number of mimeographed copies are available to those who specially request 
reports on the following properties:- 

Richfield Cariboo Gold Mines, Limited. 
McLeod River Area (Lode Gold), Northern Reef Gold Mines, Limited. 
Ahbau Lake Area-Moosehorn. 
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The properties described in these reports are not considered to have reached a stage of 
development to be of sufficient interest as yet to warrant the inclusion of lengthy descriptions 
in the Annual Report. 

PROGRESS NOTES. 

LODE OPERATIONS. 

CHARLES GRAHAM. _ 

Copper River District. 

Dardcnelles Grou?>.-Omineca Gold Quartz Company, Limited; Fred Wells, president. 
Very little has been done on this group during the year, due probably to the washing-out of the 
Copper River Bridge in October, 1935, and which was again damaged in the big flood of the 
Skeena River in May this year. The bridge has been rebuilt and the trail to the property has 
been completed. 

Usk District. 

Colu?nario Consolidated Gold Miws, Ltd.-This property did not operate during the year. 
Nicholson Creels Mining Corporat,io?z.-B. Shannon, manager. Some drifting was done 

during the early part of t,he year. Operations have been suspended for the present. 

Hazelton District. 

The Americaw Boy mine has been acquired by new interests and it is expected that develop- 
ment will be commenced shortly. 

Smithem District. 

A small shipment of ore was made from the Silver Pick claims in the Bahine Mountain 
area. Only assessment-work was done at any of the other properties. 

Hmston D&r&% 

Bob Creels.-Houston Gold Mines: G. W. Smith, manager. Seven men were employed for 
B few months during the ~unmer doing some development-work and prospecting in the large 
dyke. There is a small mill on the property consisting of a crusher and table. The ore mined 
was put through the mill. Operations were suspended at the end of September. 

I 
There was no activity in lade-mining in any of the other districts in the Omineca Mining 

Division. 
BY 

THOMAS R. JACKSON. 

C&boo Area. 

Cariboo Gold Quarts Mining Co., Ltd.-R. R. Rose, general manager; R. E. Vear, mine 
manager. Situated near the town of Wells. Underground work was continuous throughout 
the year and the mill operated, except for a period from March 23rd, when the power plant 
was burned down, until June 16th, when a new power plant was put into operation. 

The new power-installation consists of three Rushton Diesels with a total of 1,300.horse- 
power at 4,000 feet elevation, which drive three Sullivan compressors that have a total of 3,OO’O 
cubic feet, free air, capacity; the above Diesels also drive the elxtric generators supplying 
electrical power and light. 

The main haulage-adit, known as the 1,500 level, has reached 4,950 feet in length, and 
from this Nos. 1, 2, and 3 shafts have been sunk. No. 1 shaft has been sunk to the 1,100 level 
and is now being equipped with an electric hoist. 

The levels above the 1,600 level are connected by raises to surface, which provide good 
natural ventilation and exits; the ventilation in long drifts being provided by fans. 

During the year employees were provided with Edison electric safety-lamps. 
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On July 16th the mill capacity was increased from 150 tons to 200, tons per day and ran at 
this rate for the remainder of the year. Underground haulage is by storage-battery loeo- 
motives. 

Development during the year consisted of 4,136 feet of drifting, 4,2,19 feet of crosscutting, 
649 feet of raising, 103 feet of sinking, and 4,810, feet of diamond-drilling; 51,6,34 tons were 
mined, and tbis yielded 18,464 oz. of gold and 1,700 oz. of silver. 

Island SIountain Mines, Ltd.--M. C. Banghart, general manager; C. Johnson, mill 
manager. The mine is situated close to Wells and operated continuously throughout the year 
with 120 men employed, 

During the year a 3.compartment shaft was sunk to a depth of 528 feet from the main 
adit-level and levels started from this shaft. The electrical hoist installed at the new shaft is 
of modern design. The workings above the main level are connected to the surface by raises 

and this materially assists in providing natural ventilation of the workings. 
Developments during the year consisted of 3,132 feet of drifting, 4,319 feet of crosscutting, 

1,264 feet of raising, 52X feet of sinking, and 16,786 feet of diamond-drilling. 
The tonnage mined was 43,649 tons, and this yielded 18,0’32 oz. of gold and 2,921 oz. of 

silver. 
Qzrasxella Quartz Mining Co., Ltd., Hizon, B.C.-Newton J. Ker, president, Russell Ross, 

manager. This mine is situa,ted 6 miles east of IIixon and operated continuously from April 
with a crew of twe!ve men. The main shaft is 2080 feet deep, and during the year a 2.compart- 
ment winze on a 75.degree slope was sunk from the lower level to a depth of 165 feet, and some 
drifting was done from it. 

Natural ventilation so far has been adequate, but further developments will necessitate 
fan rentilation. 

Development during the year consisted of 107 feet of drifting, 27 feet of raising, and 
135 feet of sinking. 

Some work was done during the year at the properties of Burns Mountain Gold Quartz 
Mines, Limited, and Cariboo Ledge Mines Company, Limited. 

Likely Area. 

&fnrinw.*-At this property, situated on Spanish Mountain, owned by T. Bayley and 
F. Dickson, of Likely, a number of additional quartz veins were discovered. The veins occur 
mainly in alaskite, but also in schistose sediments. (Refer to Annual Report for 1933.) 

Foa.*-This group, owned by T. McGee and Alex. Dick, of Likely, is situated on the left 
bank of the Quesnel River, 2?/2 miles down-stream from Quesnel Forks. 

MAGNETITE DEPOSITS. 

Likely Arm. 

Likely Gold rl/lking Syndicate.“-At the property owned by this syndicate, on the left bank 
of the South Fork of the Quesnel River, half a mile from Likely, surface-stripping and a short 
crosscut adit have exposed, in part, a lens of magnetite containing a certain amount of chalco- 
pyrite and pyrite. 

MANCANE~E DEPOSITS.* 

The discovery of manganese in the vicinity of the Nechako River east of Fort Fraser is 
reported by A. Goodwin and others, of Fort Fraser. It is understood that manganese was 
discovered at two different points, and that an examination was made by an officer of the 
Geological Survey. 

TUNGSTEN DEPOSITS. 

Columbia Tungstens Co., Ltd.-Donald F. Fraser, nmnager. This mine is situated at 
Hardscrabble, about 6 miles from Wells, and consists of a 7,0-foot %eompartment shaft in 
gravel, from which there is a 350.foot drift at the end of which a winze is down and drifting 
is carried on from this winze. 

Prospecting for sheelite has been the chief work during the year. 
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PLACER OPERATIONS, 

BY 

CHARLES GKAHAM. 

There has been very marked activity in placer-mining during the past year, particularly 
by the DeGanahl interests of New York, who are operating on Germansen, Vital, and Harrison 
Creeks. 

About 175 men were employed in these areas during the smnmer, working for wages, in 
addition to about thirty prospectors working on other creeks not visited. 

Germamen River. 

Gcnnanscn Creek Ventwm-H. McN. Fraser, superintendent. This company, owned by 
the DeGanahl interests, has acquired twelve leases on the lower end of the creek, near its junc- 
tion with the Omineea River. It was late in the season before operations were start,ed. A 
camp W&S rushed up at Germansen Landing and considerable preparatory work done. This 
is a hydraulic operation, but it was proposed to do some drifting during the winter to define 
the rims. ‘Thirty-eight men were employed. 

Slate Creek. 

Consolidated fif<ni~zg and Smelting Co.-W, M. Ogilvie, manager. A large drag-line 
scraper p!ant is installed, using a Z-yard bucket. A GO-horse-power “ cat” bulldozer is used 
to break up the ground and push the gravel into the pit through which the drag-line operates, 
considerably increasing the yardage that the scraper can handle. Thirty-five men are em- 
ployed and camp conditions are good. A radio set at the plant provides communications with 
Fort St. James, Anyax, and Trail. 

A4anson Creek. 

Only individual miners were operating an Manson Creek. 

T&la Lake District-Vitnl Creek. 

Northern Ventures, Ltd.--J. J. Warren, manager. This property, originally worked as an 
underground operation by Chinese, was operated in 1934 by Juneau, Alaska, interests and in 
1935, was acquired by the DeGanahl interests. 

A second shaft was necessary if underground operations were to be continued, so the new 
owners decided to abandon underground mining and use hydraulic methods. Starting late in 
June, 1935, preparations were begun for hydraulic operations and considerable money was 
spent in ditches, flumes, and sluice-bores for tailings-disposal. Hydraulic operations started 
in the late spring of 1936, but were abandoned during the summer as dumping facilities were 
insufficient to handle the great thickness of overburden. The equipment was moved to 
Harrison Creek, where the conditions for hydraulic operation are much mme favourable. 

A shaft was started to reach bed-rock just ahead of the old tunnel, which will serve for 
drainage and ventilation, but the outlet has been so ,damaged by hydraulicking that it will not 
be suitable or safe as a second exit. A steam-boiler and hoist have been installed. 

Harrison Creek. 

Harrison. Creek.-This property, operated by Harrison Creek Ventures (E. Gibbons, 
manager), has also been acquired by the DeGanahl interests. During the summer preparations 
have been made for commencing hydraulic operations, and a fine camp has been constructed. 
A base camp has been erected at Takla Lake and considerable work dme on road-construetim 
from the lake to Harrison and Vital Creeks. 

Prospecting is being carried on at Tom Creek, Quartz Creek, and other small creeks in 
the area. 

BY 

THOMAS R. JACKSON. 

Wing&m Ama. 

Consolidated Gold AlluviaIs of B.C., Ltd.-This company operates at Wingdam, with D. 
Campbell-Mackenzie as general manager; Leroy S. Cokely, assistant manager; John Knowles, 
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mine mana&. The workings are known as the Sanderson, Melvin, and No. 1 shafts respec- 
tively; the No. 1 shaft was inactive during the year. 

The Sanderson shaft and workings are in gravel and require careful and close timbering. 
The system of work is by the pillar-and-stall method, and during the year 41,177 cubic yards 
of ground was taken out; this yielding $210,482 in gold. 

Ventilation is provided by a 6,0,00-cubic-fast-eapaeity fan. During the year a second exit 
was made by means of a slope driven 493 feet to the surface. Haulage is by means of a storage- 
battery locomotive and the workings throughout are provided with electric lights. 

The Melvin shaft, sunk in rim-rock to a depth of 280 feet, or 60, feet below the bottom of 
the original channel of Lightning Creek, now has I,9281 feet of workings, including the main 
reef-drive under the old channel. Short offsets are made at 75.foot intervals from the main 
reef-drive, and from the offsets 4.inch diameter holes are drilled vertically up to the gravel 
above; these drill-holes are equipped with valves permitting control of the flow so that the 
drainage can be concentrated to one area and also limit the flow of water to thd capacity of the 
pumps. When the pressure-gauges show that the water has been drained from the area above 
raises will be put up into the gravel and gold-recovery started. At the time of writing the 
first raise has heen put up a distance of 62 feet and a short level driven into the gravel which 
had been previously dewatered. 

Hydraulic Area. 

Bull~ion Placers, Ltd.*-The following data are kindly supplied by the management: 
Yardage piped during the year from LIu,llion pit, 960,OOsO cubic yards in 2,144 hours; a l,O-inch 
nozzle under a head of 400 feet was employed on bed-rock and a B-inch nozzle under a head of 
100 feet on the upper gravels. Bank-b!asting to promote safety was carried out, 4-inch holes 
being drilled to a depth of about 70 feet with an Airplane drill and blasted with 40 per cent. 
Polar Forcite. The extensive developments carried out included laying a new pipe-line to 
supply two IO-inch monitors in the South Fork pit. It is anticipated that not less than 
1,250,OOO cubic yards will be piped off next season. (R,efer to Annual Report for 1935.) 

Likely Area. 

Quesnel Mining Co., Ltd.*-This newly-incorporated private company has acquired twenty 
leases and one dredging lease on the North Fork of the Quesnel River, Spanish and Black Bear 
Creeks. A force of forty men was employed during the year in installation of hydraulic plant. 

Leases of A. L. Youngren and A. G. Youngran.*-These are situated on the right bank of 
the South Fork of the Quesnel River, distant half a mile from Likely. A. L. Youngren dis- 
covered coarse nuggety gold in gravels overlying rock consisting of interstratified argillite 
and conglomerate at 100 feet above the river. 

Qzmnel Area. 

L’.C. Development Co., Ltd.*-This company is operating the property known as the 
Tertiary mine (described in the Annual Report for 1934). Messrs. Fraser and Peers, con- 
sulting engineers, report that a drift in the right rim of the channel was advanced up-stream 
a distance of 600 feet, and that a total footage of 475 feet of Keystone-drilling was accom- 
plished. 

Hcrsc/l~ Area.* 

Two new discoveries, both situated ciose to the main road, are reported. These are:- 
(a.) That of A. N. W&w and Assoeia.tes.-The old “ Soda Creek” shaft, sunk in the 

earliest days of mining to B d,epth of 65 feet, close to Horsefly, about 700 feet instream from the 
left bank of the Horsefly River, was unwatered. 

(6.) That of R. N. Campbell.-The discovery of a buried river-channel is reported at a 
point about 1% miles west of Horsefly and distant about 4OQ yards south of the main road. 

In both the ahove cases it is stated that a considerable amount of work was done subsequent 
to discovery. (Refer to Annual Report for 1931, containing B general account of the area, 
with map.) 

*lb D0”Pla.S Lay. 
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SOUTHE,RN AND C’ENTRAL DIS,TRI,CTS (Nos. 3 AND 4). D3 

PART D. 

SOUTHERN AND CENTRAL MINERAL SURVEY DISTRICTS 
(Nos. 3 AND 4). 

BY 

M. S. HEDLEY. 

SUMMARY. 

The year 1936 saw a satisfactory continuance of activity in mining in Nos. 3 and 4 
Districts. Gold was the principal metal mined and sought for. The Hedley Camp in 
particular has seen expanded development and occupies a prominent position in Nos. 3 and 4 
Districts in the production of gold. There was little activity in silver except in the Beaverdell 
area, where the principal producers operated as usual, and s”me exploratory work was done. 
Base metals were not mined except in gold and silver ares. 

The projected resumption of activities by the Granby Company at Copper Mountain will 
be a boon to the southern interior and already, before the close of the year, work has been 
going forward with rehabilitations, repairs, and improvements, particularly in the shape of 
a new power plant. 

There has been s”me revival in Greenwood-Phoenix area, particularly the millin% of parts 
of the old Granby are-bodies at the farmer Superior mill at Greenwood. The F&view 
Amalgamated-Morning Star operated from June and the Dividend at Osoyoos had a successful 
year. 

The Geological Survey sent three field-parties to No. 4 District. Two parties, under 
Dr. C. E. Cairnes and Dr. Carl Tolman, tagether mapped one square degree bordering the 
south end of Okanagan Lake and south to the International Boundary. A third party, under 
D. A. McNaughton, mapped in detail a considerable area in and bordering the Phoenix Camp. 
These maps and reports are being looked forward to with interest. 

In placer-mining, hydraulic operations were stapped on Rock Creek and considerable 
preparatory work was done on Boundary Creek. Testing and hydraulicking was carried aut 
on Scotch Creek. An interesting discovery was made at Harris Creek, near Vernon, in ground 
prospected sixty years ago. 

Prospectors were active, but probably nat any more so than during the two previous years. 
The writer wishes to express his appreciation of the many courtesies extended him by 

mine operators and others during the c”urse of his work. 

LODE-GOLD DEPOSITS. 

HEDLEY CAMP. 

Refewnees.-Charles Camsell, Geological Survey of Canada, Memoir 2, 1910; H. S. 
Bostoek, Geological Survey of Canada, Summary Report, 1929, Part A; Annual Reports of 
the Minister of Mines, 1901 to 1935, particularly 1901, 1903, 1906 to 1908, 1912, 1919, 1926, 
1928,1929,1931,1933 to 1,935. 

The name “ Hedley Camp ” in former years referred particularly to Nickel Plate Mountain 
and vicinity, hut more recently has been expanded to include ground several miles distant 
from the town of Hedley. It is not proposed here to define the boundaries precisely, hut for 
purposes of this report the Hedley Camp refers particularly to Nickel Plate, Lookout, and 
Stemwinder Mountains and to the south side of Similkameen River, short af the height of land, 
between Sterling and Johns Creeks. 

Revival of the Nickel Plate and development of the Mascot have paved the way for a 
revival and expansion of activity that has been aided in no small measure by the enhanced 
price “f gold. Development-work at the Nickel Plate mine by Kelowna Exploration Company 
has extended rather than decreased the known reserve of ore. Under the direction of Paul 
Billingsley, exploration has been based on the theory that the “ccurrence of “re is consistently 
related to geological structure, and as a result the company has extended favourably the 
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Nickel Plate zone and the Sunnyside ore-body, and has found indications of an ors-body on 
the Bull Dog claim. 

On the Mascot Fraction, for many years idle in the midst of Nickel Plate ground, develop- 
ment by Hedley Mascot Gold Mines, Limited, to date has shown the ore-bodies to be larger and 
more valuable than indiaated by preliminary diamond-drilling. More recent diamond-drilling 
has indicated values beneath the adit-level in previously unexplored ground. The significance 
of this work is not known at the time of writing, but further drilling is in progress. The 
company also carried out, during 1936, considerable surficial geological exploration on other 
parts of their holdings. 

January of 1937 saw ten companies in the camp and six others with ground marginal to it. 
Of these, the Kelowna Exploration Company, Limited; Hedley Mascot Gold Mines, Limited: 
and Gold Mountain Mines, Limited, were producing, and work of various degrees of intensity 
was done by the others. Most of the work has been done on ground staked many yens ago, 
but recent investigations have added to the general store of knowledge. 

Briefly stated, the regional geology consists of a great thickness of banded argillaceous, 
calcareous, and quartzitic sediments intruded by irregular masses of igneous rocks. On Nickel 
Plate Mountain and on the east side of Stemwinder Mountain the sediments are predominantly 
calcareous, although limestone as such is subordinate. Elsewhere the rocks are more argil- 
laceous. These rocks have, in the central part of the camp, been carefully subdivided by 
Camsell and further subdivided by Bastock, although the individual formations have not been 
traced far beyond the summit of Nickel Plate Mountain. The sediments are intruded by 
masses of hornblende and augite diorite in the form of stocks, dykes, and sills, the greatest 
concentration of which is on and between Nickel Plate and Lookout and Stemwinder Mountains. 
The whole is hemmed in by, except on the west, large bodies of younger granodiarite, and 
youngest of all are dykes of andesitie and lamprophyric character. Considerable faulting 
has taken place on the west side of Nickel Plate Mountain, particularly along the Bradshaw 
fault, which passes down the lowermost section of 20.Mile Creek and crosses the river direzt’y 
opposite. 

The sediments, part of the western limb of a major anticline, dip westerly to north- 
westerly throughout m’ost of the ares. The dip is gentle on Nickel Plate Mountain but 
becomes steeper to the west, and on the summit of Stemwinder Mountain the dip is nearly 
vertical. Locally, as on Nickel Plate and Stemwinder Mounst,ains, the sediment,s are contorted. 
South of the river and west of Bradshaw fault the rocks are predominantly cl:omsely-folded dark 
argilli8tes in which contortion and some flaaul,ting make for reversals in dip. 

The mineralization on Nickel Plate Mountain has been fully described by Camsell and 
Bostock and is 8. type for the district. It cons’ists of arsenopyrite, pyrrhotite, pyrite, cbalco- 
pyrite, and rare uphalerite, disseminated in the rock formation. The arsenopyrite contains 
practically all of the gold values, and while assays may be obtained from pyrrhotite, in some 
casts at least the values are associated with included, microscopic arsenopyrite.* This type of 
mineralization is not restricted to but has so far been found most intensely developed on and 
near Nickel Plate Mountain. Farther afield, within and beyond the Hedley Camp proper, 
similar mineralization has been found, of perhaps more local development. 

The Nickel Plate type of are occurs in lime-bearing rocks that are recrystallized to silicate 
rocks of a medium but not intense degree of metamorphism, and occurs also, locally, in diorite. 
The mineralization, favouring a certain type of altered sediment, tends to selectively follow 
the bedding, but this is not inwriabie ,and is, strictly speaking, of local occurrence only. 
Localization is controlled primarily by structure-i.e., fissuring of the rocks; secondly, by 
intensity of metamorphism, implying more particularly temperature, as marked by zones of 
garnetite, etc.; th’irdly, by composition of the (metamorphosed) host-rocks. Consequently, 
in a given zone of mineralization, in which the combined factors of fissuring and temperature 
a.re favourable to deposition, mineral tends to occur selectively in certain rock-types and so 
may follow a particular bed or series of beds, This bedded mineralization may not, however, 
be continuous, depending upon the structural relation of the sediments to zones of fissuring 
and metamorphism. 

The early fissures, those alona which mineralization was in many instances introduced, 
are of low dip, and later ones, some at least of which are post-ore, are of steep dip. & most 

. H. v. wsrren an* J. M. C”mminp*. B.C. Miner, MW, 1333. 
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of the earlier fissures are now healed and only very rarely carry gouge, they are hard t3 d&et; 
often, particularly on Stemwinder Mountain, they are closely associated with steeper systems 
of apparently the ame age. When mineralized, the two or more sets may form together 
a sort of box-work of patchy minelralization, with local extensions guided by intensity of 
alteration, by igneous contacts, and ‘by sedimentary structure. Flat fissures we to be found 
also in,outlying parts of the camp, some of which contain quartz veinlets, so it does not appear 
as though the early fracturing along flatly-dipping planes was restricted solely to Nickel Plate 
Mountain, but that the basic fracture-pattern is rather widespread. In the Nickel Plate, 
however, these fractures follow more or less closely both bedding and sedimentary-diorite 
contacts. 

Quartz veins are rare but not absent in the central part of the camp. In the darker 
argillaceous sediments mineralization is almost wholly restricted to quartz veins, although 
rare bands of silicate rock may contain disseminated snlphides. In the argillites the zones 
of metamorphism are of different character and extent; alteration is not so intense, and 
mineralization, in the form of quartz veins, occurs in frequently irregular shear-znnes. 
Mineralization has been encountered within granodiorite on the Mission and Marathon groups 
of claims, and may well be early Tertiary in age. The age-relation between this mineralization 
and that found beyond the borders of the granodiorite batholiths is not known. 

The He&y Chief Mines, Limited, hoI’& nineteen claims th,at extend ~aeros~s the property of 
Hedley Amaleamated’ from the gravel, benches, innnediately west of Hedley to th,e summit of 
Stemwind,er Mountain. The lower part of theground, rises steeply from, the gravel benches to 
precipitous bluffs which are composed of well-exposed and locally contorted calcare?us se?i- 
men&. The upper section of the property to Stemwinder Summit is one of steep grassy 
slopes underlain pred,ominantly by ealeareous and argillaceous sediments, but including some 
diorite. 

Surfieial work has been done at several widely-separated points which, due to scarcity 
of outcrops, cannst be correlated. One open-cut, 3,530 feet south of the summit at an elevation 
of 3,900 feet, shows a flat, rather weak shearing in diorite carrying B little scattered arseno. 
pyrite and pyrite. Fifty feet north-west is a cut in fine-grained banded silicate rocks, nearly 
vertical, cut by fine calcite stringers and with traces of mineral; between these cuts is a 
feldspar-porphyry dyke 15 feet wide. Above, nea the central gully, elevation 4,275 feet, is 
a %-foot cut on a porphyry dyke. The sediments here strike about north 15 degrees east an:~ 
are vertical, and cross-fractures trend north 60 degrees west and dip 70 degrees south-west; 
stripping near by ,shows some pyrite-pyrrhotite mineral~ization, including traces of ch&o. 
pyrite and arsenopyrite, in green silicate rocks, some of which is related to the fissurinq 
Nearer the gully at the same elevation is a 25.foot adit driven east into crushed sedjments, 

Just below the summit of the mountain on the Skyline claim is an old shaft about 15 feet 
deep in silieified diorite, part of the SZUII~ body that forms B rib on the upper part of the ridge 
and wxmects apparently with larger bodies on the ZO-Mile slope; alteration, and some 
pyrrhotite and pyrite, is parallel to B north-westerly-trending andesite dyke 4 feet wide. on 
the summit of Stemwinder Mountain is a diorite porphyry that appears to be related tl the 
younger granodiarite, a large body of which lies to the north-mxt. 

See Annual Reports, 1933 and 1934. This company is capitalized at 2,OOoO,OOO~ 
&dd Mountain shares of 60 cents par value, of which 1,810,0000 are outstanding. The ,ofice 

Mines, Ltd. of the company is at 626 Pender S’treet West, Vancouver; G. Arnold Birks 
is president and J. C. Oswald is n,ecretary-treasurer. The property, com- 

prising fourteen claims and fractions, lies an the south r,i,d,e of Similkameen River, 2 milea 
west of HedIey. The workings are between’ 2,Q’O.O and 3,010,0 feet south of the river, at an 
elevation bebween 2,600 and 3,25’0 feet, on the west bank of Henri Creek. Henri Creek flows 
in a small narrow valley, on a bench of which the camp is situated; the ground’ slopes~ at 
angles of 20 to 40 degrees, to the w&tern valley-rim, which is just above the uppermost 
working. Timber is abundant and water is sufficient for mine and camp use. An extensive 
flat on the riverdbank provides a site for the mill and, attendant camp. 

in excessively steep switchback wagon-road, 1% m&s in length, leads from the river-flat 
to the mine. The mill-site is reached by a road 2?i, miles, in length from a bridge awoes the 
river at Sterling Creek. 
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Geology.-The property is underlain by a thick ,series of sed,immts that strike in general 
north-easterly and dip steeply to the south-east. The whole series is locally contorted, although 
the general attitude in the vicinity of the workings is quite uniform. These ,dark-eoloured 

roclrs with blocky fracture are predominantly argillites, hut calcareous and, less commonly. 
cherty members are encountered; local bands of sedimentary breccia appem to follow the 

bedding. Southerly from the workings about 1,000 feet, talus-slopes and rare outcrops are of 

thin-bedded slaty argillite. Metamorphism is in no place extreme, and gametite and silicate 
rock are not produced. 

Intrusive into the sedliments is an irregular ‘body of diorite, variable in character, but 
similar to the dsiorites near Hedley. This is a &o&-like mass with a westerly and a southerly 

prolongation, in the angle between which lies’ the vein system. 
The mineralization occurs as quartz-filled shear-zones in the sedimentary rocks. The dip 

is 50 to 15 degrees westerly ,to north-westerly, across the bedding of the formation. These 

shear-zones pass iota the diorite body, but in that rock are nat mineralized except near the 

cantact. A nearly flat subsidiary fracture system is mineralized with qmartz stringers, which 
are unimportant; these flat stringers in many cases roll into or are connected with steep 

stringers of the same age. 

The quartz is as a rule watery and oecurs~ ‘as veins or, jwt as frequently, hreccia-fdling 
or B system of veinlets and lenses in rock. Mineralization includes, ammopyrite, pyrite, 

sphalerite, and, rarely, ehalcopyrite and g&m. The mode of occurrence in the quartz is 

very irregular, as scattered grains, lenses, or segregations’, and’ also as seam parallel to the 
vein-walls. Sphalerite is not abundant and is apparently not necessarily indicative of value. 

Considerable of the g&l ,is free (upon advice from Mr. Ass&tine) and in an exceedingly fine 
&ate, but free gold: iv rarely seen in hand specimens. One exceptionally rich, pocket mcoun- 

tered on No. 4 level consisted of maseive arsenopyrite studlded with free gold. There is, some 

alteration of the walls of the shear-zone, but this, is not always. a prominent feature. 

The propetiy includes the ol,d Pollock group, on which work was done, principally on the 

Pine Knot vein, prior to 1913. A slight amount of work wa,s again done in 1927 and 1931 and 

the group was taken over in 1963 by the present company, which, after some .exploratory work, 

bonded the property in 1935 to the Ccmsolidated Mining and Smelting Company of Canada, 

Limited. This company, after doing 750 feet of diamond-drilling, relinquished the option 
late in, 1935. Since that time Gold Mountain Mines, Limited, has further developed the 

property and has built a &ton mill th,at commenced operation early in January, 1937. 

Four veins are known on the property; only me of which, the Maple Lcaj, has received 

much attention. 

The Pine Knot vein, which sirikes north 25 to 30 degrees east and dips mrth-westerly at 

50 to 65 degrees, is exposed by old, workin~gs which include an addt with 120, feet of drift, and 
0y cuts, shaft’s,, and short adits over a length of 600 feet, most of which are in sediment% 

On the northe& end, in &rite, the vein pinches. I,t varies from B foot or so to 12 feet in 
width, the greater width when f,ollowing an andesit,e dpke; mineralization of the quartz is, not 
heavy. The only work done in recent years, by the present company in 1936, is: a 50Lfoot winze 

sunk fmm a 30.foot adit. Channel sanples in a short crosscut in the bottom of this, winze 

returned:- 
(1.) Sixty inches, horizontal, on banging+vall of vein, quartz and bleached rock and 

gouge: Gold, 0.02 oz. per ton; s,ilver, 0.2 oz. per ton. 
(2.) Forty-five inches, succeeding, to horse of waste: Gold, 0.0’3: oz. per ton; silver, 0.2 oz. 

per ton. 

(3.) Thirty in&es, horizontal, on foot-wall below 68-inch horse of waste: Gold, trace; 

silver, trace. 

Two small and unimportant vein’s lie between the Pine Knot and Maple Leaf. These 

wxurrerxes are similar to the others,, but widths rarely attain 1% feet. 

Maple Leaf Vein.-Thi,s is an irregular, branching shear-zone striking about north-south 

and dipping 60 degrees to the we&. Numerow gouge-seams occur in the zone and pass into 
lthe walls. Much of the mineralization is,, properly speaking, quartz-filled hreccia. The 
accompanying map, from trmsit surveys by the company, shows the nature aad extent of the 

mineralized ,sections of the zone better than a purely verbal description. The zone itself varies 
in width up to ambout 3,O feet and strongly mineralized poriions of the zone (i.e., referring 
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particularly +a quartz) attain sing16 widths as great as 12 feet. In the greater part of the 
zone mineralization is associated with quartz only, alteration is not intense, and quartz and 
wall-rwk a1p sharply distinguished. In one section of No. 4 level at (C) on the accompanying 
map there is strong alteration and eons mineralization within the rock gangue. There 
appears to have been, a considerable amount of replacement in this section. Exploration has 
been close to the contact with diorite and it is, in the general vicinity of this’ contact that the 
strongest mineralization has been encountered. Mineralization is nwt, however, continuous on 
the dip of ‘the vein in this section. 

The work,ings include two adita. No. I adit, elevation 3,255 feet, explores the shear-zone 
over a length of some 200 feet, but does not giive 8. conltinuousr section for that distance. Fran 
this ad&level a winze is sunk 110 feet on the most promis,ing section. No. 2 adit, elevaltion 
2,999 feet, 970 feet in length, passes through the barren shear-zone which is explored by drift 
ac~ss the diorite-contact &or 200 feet. A raise later w&s driven to connect with the bottom 
of the winze from No. 1, and a sub-level, known as No. 4 level, elevation 3,138 feet, was 205 
feet long at Septeniber 15th, 1936. Since that date, besides further drifting south on NO. 4 
level, another sub-level, some 40 feet lower, was, driven to tap the shear-zone; at a still later 
date a crosscut is reported to have encountered mineraliza%ion on No. 2 level some 100 feet south 
of the original crosscut. 

Several short diamonddrill holes were put down by the company at an early stage of 
development from B station at (A), Four holes were drilled from (B) by the Consoli&ted 
Mining and Smelting Companyto cut the shear-zone south of the eros’scut, both level with and 
above No. 2 level; a fourth hole was drilled’ on line from the face of the crosscut. The results 
of all of this drilling are nsot known~. The shear-mne is now, on No. 4 level, explored farther 
south and higher than where cut by the southernmost drill-hole from the drill-station at (B). 

Dis,tribution of quartz in the various parta of the shear-zone is irregular and gold values 
are erratic. C,hannel samples taken by the writer illustrate this latter fact:- 

(L) Bottom of winze, south side, 42 inches horizontal on hanging-wall of zone: Gold, 0.82 
oz. per ton; silver, 0’.4’ oz. per ton. 

(2.) Succeeding 50 inches horizontal: Gold, 0’.08 oz. per ton; silver, O,.G, oz. per ton. 
(3.) Succeeding 85 inches horizontal: Gold, 0,.05 oz. per ton; silver, 0.2 oz. per ton. 
(4..) Succeeding 16 inches horizontal on extreme foot-wall: Gold, O’.Q,l5 oz. per ton; silver, 

0.2 oz. per ton. 
(5.) Seam of heavy alphides, 1% to 3 inches wide, in hanging-wall s,ectian: Gold, 4.84 

oz. per ton; silver, 1.6 oz. per ton. 
(6.) No. 4 level, where zone WBS first encountered, 48 inches cu’t normal to 8. flatly-dipping 

strand of quartz 6 feet from hanging-wall: Gold, O’.(M’5 oz. per ton; silver, 0,.2 oz. per tons. 
(‘7.) Same location, 52 inches horizontal on h,an&g-wall section of zone: Gold, 0.03 oz. 

per ton; silver,,O.Z oz. per ton. 
(8.) No. 4 level, 40 feet south of last point, 22 inches: Gold, 0.80 oz. per ton: silver, 0,.5 

oz. per ton. 
(9.) Fifteen feet south of (8), 34 inches,: Gold, 0.3’0 oz. per ton; silver, 2.3 oz. per ton. 
(IO.) No. 4 level, face of small d,rift north af (C), 60 inches: Gold, 0.02 oz. per ton; 

silver, 0.1 oz. per ton; zinc, 0.7 per cent. 
It is not a simple task to determine average values over more than limited sections of the 

shear-zone. Very careful, close-interval sampling would he necessary to obtain, general 
figures, and development has’ not exposed, the zone sufficiently to make this, possible. Oeca- 
sional very high assaw are reported, and proper weighting of these in averages is a problem. 
Physical difficulties in mining branching ore-bodies in sheared ground cannot at the present 
time be assessed, but it is safe to say that mining will not always be easy. The writer cone+ 
quently is not able to state any definite figures regarding tonnage of proven commercial ore. 

No. 4 level is, at the north end, near the b&tom of mineralization in this section of the 
m,inr. Mineralization on this level is not quite as strong as on No. 1 level, and, except for a 
central, rather narrow, vein-lin,e section l%l feet long, is very irregular. Devel,opment here is 
at a somewhat critical stage, because continuation of minable ore southward and, downward 
from the south end of No. 4 level is important. 

It is not known whether the shear-zone continues to th,e south. Mr. Dollemore at one 
time did Verne ground-sluicing about 1,OW feet south of No. 1 adit, which disclosed some heavy 
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quartz, apparently nearly in place, and roughly o,n the line of sitrike of the Maple Leaf vein. 

Further work here would be justified, in spite of the difficulty of working on an exces- 
sively steep side-hill, at least to the point of proving the origin of this quartz. Further drift- 
ing southward on No. 1 level is not feasible because of the nearwas to grass-roots, and it is 
evident that exploratory work is best carried out on No. 2 level. 

A crew of some thirty men, is employe’d’ at the mine under the superintendence of Frank 
Dollemore. Late in the year a concentration plant near the river was designed by and built 
under the direction of W. J. Ass&tine, a tram-line was installed: and power was brought in 
by a short branch line from that of the West Kootensy Power and Light Company. At the 
mine a 5X&cubic-foot Holman compressor is driven by a, lO&horse-power 2,200~volt motor. 
A Z-bucket jig’haek gravity-tram with 1,000.lb,, buckets has a cable distance of 2,SO~O feet 
between terminals over a vertical rise of 1,200’ feet. Ore frpm an %-ton coarse-ore bin is 
crushed to % inch by jaw-crusher and is elevated to a ZOO-ton fine-ore bin, and from there it 
goes to a B-foot by 316~inch Hardiinge ball-mill with screen. Undersize is fed to a Denver 
unit cell and oversize and unit-cell tailings go to a Hardinge classifier, the overflow from which 
goes to a 5.foot Denver conditioner. Flotation is in six Denver cells, concentrates from which 
go to a 12~foot Denver thickener and &foot Oliver filter; flotation tails flow over blanket-tables. 
Concentrates are sacked and hauled by truck to Hedley, whence they are shipped by rail to 
Tacoma. The mill is operating at about 65 tons per twenty-fdur hours. 

This company is capitalized at Z,OO~O,OQO~ shares, of which 950,000 are out- 
Hedley Gold Hill standing. John W. Gallagher, of Hedley, is president of the company and 
Mining Co., Ltd. McAlpine and, Elliott, of Vancouver, are the fis~eal agents. The property 

consists of eight claims, the Gold Hill Nos. I t,o 8, situated on the south side 
of Similkameen River, 1% miles from the river and 31% miles south-west of the town of Hedley. 
Access is by pack-trail 2% miles in length from Sterling Creek ‘over lightly-wooded, grass- 
covered slopes; another, steep trail 1% miles in length, leads from the camp of Gold Mountain 
Mines, Limited, whose property adjoins o,n the n,orth. The showings are on the summit of a 
low rounded hill at an elevation of about 4JW feet in an open grass-covered country with few 
outcrops. The hillsid’es are not steep, but small ‘bluffy slopes create an irregul,ar, hilly topogra- 
phy. A tent-canap is located in a small draw below the workings and water is obtained, from 
a spring. 

The most abundant rocks are members of B thick sedimentary series comprising chiefly 
argillites and, rare calcareous beds. Tho strike in general is north-south and the dip vertical, 
but there is marked local contortion. Intrusive into the sediments is a medium to fine-grained 
diorite that forms irregular hodtes several tens to hundreds of feet in extent. The accom- 
panying sketch-map does not clearly show relationship of diorite and sediments, but it appears 
that there is one,body of diorite to the south, of the principal cuts and one body, with a northerly 
extemion, on, the norih-west. Three hundred. and f i f ty feet north-west of the principal show- 
ings are three cuts in sediments, some 680 feet north of which is more diorite. 

The impression is at first gathered that this is an area of sedimentary remnants existing 
as the roof of a large intrusive m~as~s. The writer does not, however, believe that this is, so. 
T,he region as a whole contains many dyker and stock-like bodies as well as s,ome flat sheets of 
diorite, and it is his, opinion that here, in an area of structural disturbance, there is a complex 
of interconnecting intrusive bodies rather than one large mass,. 

Workings.-A number of shallow cuts and strippings have been made, sxne in d,iorite and 
sane in sediments. A cut (1) from which a la-foot shaft has been sunk discloses a large 
maze of practically solid calcite which forms a rhomlbic outline about 20 feet on, a side and, 
except for the north-at comer, is entirely in d,iorite; the margins of this mass are not 
perfectly regular and’ the extension in depth is not known. The calcite carries practically no 
sulphides where exposed in the open-cut, but in a ~small chamber at the bottom of the shaft 
there are lumps of pyrite and pyrrhotite up to fist size or larger. There is some shearing of 
the wall-rocks, and a strong sericitization which produces white clayey granular material in 
which the original dioritie texture can just be recognized. This, complex of s&cite, kaolin, 
feldspar, and quartz contain@ no calcite. There is little evidence af mineralization in the 
diorite except at the contact with massive calcite, although some sheared diorite is now oxidized 
to a reddish to yellowish earthy material. The occurrenw of this large rhomb of calcite is 
abnormal, and, it is not known whether it is a cavityQi1ling or a. replacement. 
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North-west of the shaft in a long cut, at (2) and (3), argillites and smne calcareous rocks 
have been brecciated’ and filled with calcite. The sediments which elsewhere dip vertically 
are here flexed in$o an ea&west fold that plunges westerly, the southern limb of which is 
nearly flat. In this flat section calcite fills between the bedding-planes. and also in transverw 
breaks to form a coarse-textured, calcite-filled breceia. Mineralization is erratic and consists 
of pyrite in small yearns and lumps to fist size, small amounts of pyrrhotite, sn,d traces of 
arsenopyrite, ehalcopyrite, sphalerite, and galena. At (4) there is smilar breecia with less 
calcite. South of (3) the mineralization, together with calcite-filling, decreases and in the 
cuts north of (3) and (2) it also becomes less. At (4) there are fine, vuggy quartz stringers 
which contain some fine ehalcopyrite, galena, pyrite, and arsenopyrite. At (5) a bench has 
been stripped that shows the flexure of north-south sediments into an east-west anticlinal 
axis; there is a little pyrite here. In the three small cuts Ito the east, on the flank of the hill, 
there is exposed B shear-zone in diorite. This zone is a foot or so wid,e in partly altered 
diorite and contains a little pyrite. In the cuts aforementioned, 350 feet to the north-west, 
there is a little mineralization in sediments, chiefly as rusty streaks. 

An adit 100 feet ~bzlow the small shaft has been driven from a draw at the base of the 
hill through dense, grey calcareous rocks which contain thin bands, of diorite and, are speckled 
with a little pyrite and occasional very fine pyrrhotite, particularly along thin seams of aitere- 
tion. This adit was 35 feet long at the time of the writer’s visit. It was later extended to a 
point immediately below the open-cut at (1). It is reported that no diorite was encountered, 
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Hdey Gold Hill mining co., Ltd. Sketch.pla” Of Principal Workinm. 

but that there is some contortion in the s~ediments and some mineralization similar to that 
on the surface. It appears from this that the diorite is not steeply dipping and must extend 
downwards to the west. 

Four ,ssmples returned the following: No. 1, selected ‘sample from (3), taken to include 
as much arsenopyrite as possible (about 20’ per cent. pyrite with small amounts of pyrrbotite, 
arsenopyrite, chalcopyrite, sphalerite) : Gold, 0~04 oz. per ton; silver, 0.2 oz. per ton. No. 2, 
taken from shaft, selected sample of heavy red oxidized material in diorite: Gold, 0.19 08. 
per ton; silver, 0.8 oz. per ton. No. 3, ‘selected sample from shaft of pyrrhotite and pyrite, 
taken to favour pyrrhotite, from within and at the margin of heavy calcite: Gold, 0,.035 oz. per 
ton. No. 4, from same locality, selected sample of practically pure pyrite taken from solid 
ealeite: Gold, 0.05 oz. per ton. 

Occasional samples have been reported from this ground that carry higher values than 
those taken by the writer. These have all been, however, selected samples. Total percentage 
of sulphides is not great and the calcite does not appear particularly favourable. It is 
noticed that when there is a slight amount of quartz the mineralization is more diversified 
and more promising than when in calcite alone. This leads one to believe that should any 
quantity of quartz be found mineralization would prove more interesting. 

Half-way between lthe workin@ and Gold Mountain mine, an east-west fold is observed 
in th&bbedded argUites, and it seems likely that this is the same line of crumpling as that 
at GoId.Hill. Although it may be that the presence of diorite is a necessary factor to miner- 
alization, this structural axis might be worth prospecting. 
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Mission. 
This group of six claims is owned by H. D. Barnes, of Hedley; James 
Walker, of Vancouver; and George Winkler, of Victoria. It is on the south 
side of Similkameen River, 2% miles south-west of Hedley in a straight line. 

The showings are at elevations of between 4,300 and 4,500 feet on the west side of Jameson 
Creek, the first stream flowing into the river below Hedley. This is a hilly region a short 
distance back from the edge of Similkameen Valley; the hillsides are steep but not precipitous 
and timber cover varies considerably in thickness. The showings are on an open, grass- 
covered slope, separated from rather thick woods on the south-west by an irregular, dry gully. 

A foot-bridge crosses the river and a pack-trail climbs rapidly up the steep, bluff-covered 
valley-wall to an elevation of about 3,000 feet; the trail then leads up the wooded valley of 
Jamesan Creek, in which there are few outcrops. No permanent camp is maintained. 

The showings are in a westerly-projecting tongue of the large body of granodi,orite that 
outcrops both north and south of the river in this locality, The rock here is a biotite grano- 
diorite, brownish-grey in colour, and of medium grain. Surrounding the diorite and rarely 
as inclusions of roof-pendants are sedimentary rocks, predominantly argillaceous in character. 
One such mass lies immediately south-west of the principal showings. One or two andesite 
dykes are intrusive into the granodi,orite and appear to be older than the mineralization; the 
gealogieal age of these dykes is not known, but they may be Tertiary. Mineralization, entirely 
within the granodiorite, has been disclosed in several shear-zones near an irregular, dry gully 

Granodiorite 

Mission Group. S!i&Ch.Dh" Of Shear-zones in Granodiorite. 
(see sketch-map). There are few outcrops, and the finding and tracing of most of these zones 
has been the resdlt of careful and expert prospecting. There are three principal shear-zones, 
known as the Barnes, Walker, and Winkler zones, on the first two of which small shafts have 
been sunk; other zones have not been named. None of the numerous open-cuts are shown 
on the accompanying sketch-map. 

There is a strong alteration of the granodiorite in the shear-zones to a whitish granular 
material in which the original texture can barely be recognized; this is composed of quartz, 
white mica, a little chlorite, and traces of epidote and calcite. Sulphides occur in this material 
a.3 bands and masses, sometimes accompanied by dull white quartz, but the latter is newr 
abundant. The distribution and percentage of sulphides is hard to determine, due to a strong 
oxidation which may, near the surface, obliterate all traces of metallic sulphides. These 
include pyrite, fine-grained arsenopyrite, dark-brown sphalerite, and a very little tetrahedrite 
and chalcopyrite, all in varying proportions and amounting, in total, from a trace to 40 per 
cent. of a zone several feet wide. The strongest mineralization is in the Barnes zone, on which 
a X-foot shaft has been sunk and which has been exposed by open-cuts at close intervals for 
250 feet, disclosing promising mineralization; the indicated length of the zone is about 300 
feet. The zone is 10 to 15 feet wide and locally 2 or 3 feet wider, although the actual limits 
are not readily determined. The Walker zone has been trenched ,at frequent intervals from 
a 20.foot shaft to its junction with the Rarnx zone, a distance of some 300 feet. Sediments 
show on the west side of the shaft, and fairly strong mineralization is evident in the shaft and 
several of the trenches. The Winkler zone, discovered in 1936, has not been more than 
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surficially explored; Ias mineralization is evident, although oxidation has been sufficiently 
heavy to obliterate much of the sulphides. Other shear-zones are geologically similar, but 
are weaker structures than the three principal zones. All stop at the dry gully, which must 
mark the presence of a fault or series of faults. 

Sampling has failed to return values as good as might be expected from a study of thz 
mineralization. Those taken by the writer follow:- 

(1.) Selected from bottom of W’aXxr shaft, quartz with 20 per cent. nrsenopyrite and 
a little pyrite: Gold, 0.08 oz. per ton; silver, 0.2 oz. per ton; copper, IliZ. 

(2.) Chip sample from bottom of Bnrnes shaft on south-east side in mineralized altered 
diorite containing pyrite, some heavy arsenopyrite, and a little sphalerite: Go!d, 0.04 oz. per 
ton; silver, 3.5 oz. per ton. 

(3.) Selected from Barnes shaft-dump, heavy arsenopyrite with less pyrite and sphalerite: 
Gold, 0.06 oz. per ton; silver, 8 oz. per ton. 

(4.) The same, picked to favour sphalerite: Gold, 0.20 oz. per ton; silver, 20 oz. per ton; 
zinc, 10.8 per cent. 

This group of seven claims consists of one Crown-granted claim, the Victoria, 
Victoria. held on lease, and six located claims. It is owned by T. C. McAlpine, of 

Summerland, and associates. The claims are on the south-east side of 
l&Mile Creek, 4 miles below Hedley. They are 11% miles from the highway and the principal 
showings are 1,500 feet from the creek at an elevation of about 3,550 feet. The lower part 
of the hillside consists of timbered talus-slopes and at and above the workings bluffs are 
prominent. A steep trail in overburden and slide material leads up the narrow creek-valley, 
from which an old trail is followed with difficulty up to the workings. 

The rocks are predominantly argillites; near the creek dark carbonaceous argillite 
predominates, and at the workings the rocks are more hard and blocky and include fine-grained 
quartzitie members. The structure is not known. The sediments are cut by andesite dykes, 
and by diorite near by. The mineralization consists of a single quartz vein which strikes 
south 30 to 40 degrees east and dips steeply south-west. The vein, free-walled in shattered 
ground, consists of vitreous crystalline quartz bearing arsenopyrite, pyrite, pyrrhotite, and 
chalcopyrite and occasional seams and patches of chloritic material. 

Workings consist of three adits as well as a few exploratory open-cuts, now caved. The 
lowest adit, elevation 3,325 feet, is driven south 50 degrees east for 50 feet in rock. No. 2 adit, 
elevation 3,550 feet, is 190 feet long at an average bearing of south 30 degrees east. The vein, 

I to 4 inches wide at the portal, splits and becomes lost in ,the right wall at 40 feet. At 80 feet 
the vein, still narrow, is picked up beyond a steep cross-fault and is joined by the split from 
the right wall at 110 feet; thence for 35 fed it averages 2 feet in width, when it is stepped 
15 feet to the east by a steep cross-shear. In the inner 35 feet the vein al/erages 20 inches 
wide. No. I adit is 215 feet distant, at B bearing of south 41 degrees east from No. 2, and 
is I55 feet higher; it is 72 feet long, bearing south 40 degrees east. The vein varies between 
18 and 26 inches wide and averages about 23 inches. 

The distribution of sulphides in the quartz is irregular. In No. 1 adit heavy seams and 
lenses of arsenopyrite form locally 25 to 50 per cent. of the vein-matter; in No. 2 adit sulphides 
form a low percentage. A chip sample of the face of No. 2 adit, quartz 26 inches wide, 
returned: Gold, 0.28 oz. per ton; silver, 0.3 oz. per ton. A selected sample of heavy arseno- 
pyrite returned: Gold, 0.13 oz. per ton; silver, 0.25 oz. per ton. 

This group of eight claims is owned by T. C. McAlpine, of Summerland, and 
TOIW”t.3. associates. It is 3,000 feet south-west of the fork of ZO-Mile Creek between 

elevations of about 3,000 and 4,000 feet. The region is precipitous and the 
principal showing is ,at the base of prominent high bluffs. The easiest approach is from the 
fork of 20.Mile Creek by angling back up the valley-side. 

The rocks are prominen~tly-bat&d cal~careous t,o argillaceous and cherty sedimenta intruded 
by B complex of dioritic dykes. A body of coarse-grained granite of unknown extent occurs 
a quarter of a mile south-west of the fork. Two veins of white quartz from I to 5 feet wide 
caenr in the granite; the strike is north 80 degrees east and dip 75 degrees south. A little 
surface work, including a 12.foot shaft, was done on these veins many years ago, but assays 
are reported to be low. 



SOUTHERN AND CENTRAL DISTRICTS (Nos. 3 AND 4). D 13 

At the base of the eastern side of the bluff, elevation 3,350 feet, a lo-foot adit is driven 
on a 5x,&- to R-foot mineralized zone in sediments. The zone contains strands of wa+.ery 
quartz, associated with and between which are bands and streaks of pyrite and small amounts 
of chalcopyrite and galena. Variations in width of the zone and of individual members are 
frequent; the quartz in the vicinity of the adit attains B maximum width of 15 inches as 
a foot-wall strand. The strike of the zone is north 80 degrees east and the dip 75 degrees north. 
A sample in the adit of the foot-wall mineralized quartz, 11 inches wide, returned: Gold, 0.02 
oz. per ton; silver, 4.8 oz. per ton. 

APEX MOUNTAIN AREA. 

This group of four located claims is owned by T. C. MeAlpine, of Summer- 
N&O”. land, and associates. It is situated just south-west of the peak of Apex 

Mountain at an elevation of about 6,750 feet and adjoins the Zndependencr 
and other Crown-granted claims. The group is at timber-line on a grassy rolling hillside 
with an average slope of about 15 degrees, and on which outcrops are few. Timber is plentiful 
at the lower edge of the claims and water may be obtained from a small stream. 

The claims an be reached by car from the main Nickel Plate Road by an old road which 
leads to a summit of 7,140 feet elevation, a distance of about 2% miles. From the summit it 
is just possible to take a ear down grass-covered slopes for an additional mile, practically to 
the principal showing. 

The racks are altered sediments-silicate rocks, argillite, quartzite, chert, limestone. 
Intrusive into these is diorite, the extent and distribution of which is not known, due to scarcity 
of outcroppings. There are in this area impregnation deposits, chiefly of pyrrhotite, in rock, 
but on this group the important showing is a quartz vein in silicate rocks close to a contact 
with diorite. The quartz is white and crystalline and contains vuggy warns and lenses with 
crystals up to 2 inches in length. Massive gxwnzlar arsenopyrite is the principal sulphide; 
pyrite is associated with the arsenopyrite, particularly where there is vuggy quartz; the 
more pure pyrite is in porous crystalline masses. The vein strikes north ‘IO degrees east and 
dips 80 degrees north. 

There is one open-cut 38 feet low on the vein, the face of which is 10 feet high: a little 
underhand stoping, now water-filled, has been done near the face. The vein is reported to be 
a maximum of 3 feet wide, although all that can now be seen is a split se&ion in the face 
consisting of a 2. to B-inch hanging-wall strand and 1% to II-inch foot-wall strand. A small 
shaft, now caved, with a little quartz on the dump, is westerly 135 feet from the cut. Easterly 
for 140 feet from the open-cut, stripping, in diorite, has failed to disclose the vein, although 
there is some evidence of a vertical fissure and of a little quartzose material. Beyond these 
points there are no outcrops; it is probable that the diorite extends several hundred feet east 
on the strike of the vein. 

There are two piles of ore; one, of ,about 7% tons, contains 50 per cent. suiphide, and 
the other, of about 30 tons, is more sparsely mineralized. Three samples returned: (1.) 
Selected sample from dump of solid arsenopyrite with 15 per cent. quartz: Gold, 0.84 oz. per 
ton; silver, 1.6 oz. per ton. (2.) Selected sample of arsenopyrite and pyrite with 30 per cent. 
quartz: Gold, 0.44 oz. per ton; silver, 1.2 oz. per ton. (3.) Grab sample of larger dump: 
Gold, 0.10 oz. per ton. 

KEREMEOS CREEK AREA. 

This public company was formed in June, 1936, to take over the undertakings 
Gold Valley of Gold Valley Mines, Limited, a private company. The head office of the 
Mines, Ltd. ronmany is 417 Vancouver Block, Vancouver; A. K. Shives is president and 

A. C. McDou~~all is managing director and secretary, and G. H. Shephard 
is eonsu!ting engineer. The property comprises nineteen claims and fractions, of which five 
are Crown-granted. It is situated on the west side of Keremeas Creek just below Olalla znd 
3 to 4 miles north of Keremeos. 

The southern part of the property is on a steep, slide- and bluff-covered hillside that 
rises from t,h? valley to summits nearly 6,000 feet in elevation. The northern part of the 
prnw,~ty is on? of bare irregular slopes cut by occasional dry gullies. The Penticton-Keremeos 
Hiphmay crosses the east margin of the property. Workings on the Something Good and 
A.C. Frnctiwml claims are reached by steep switchback trail half a mile in length, and those 
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on the Szuwise and No. 2 Fractional by a quarter of a mile of easy trail over drift-covered 
broken slopes. 

The rocks are dark-coloured blocky cherts, quartzites, argillites, and greenstones. 
Intrusive into these are gyraxenite, aplitic granite, and diorite. The pyroxenite is a coarse 
green rock composed almost entirely of augite and including a little biotite: the largest body, 
on the Somathing Good and Great Eastern claims, is. at the elevation of No. 1 adit, nearly 
2,000 feet wide, trending north-westerly up the hillside. A second body, of unknown extent, 
occurs a” the No. 2 Fraetioml. On the north end of the property and about Olalla is a pink 
aplitie soda granite and also some diorite; the relationship of these several intrusives is not 
known. 

On the AC. Fractional, elevation 2,400 feet, and above, on the Something Good claim, 
elevation 2,590 feet, are two adits. The lower adit, 315 feet long, bearing south 73 degrees 
west, is in pyroxenite. The upper adit is in sediments 30 feet south of the large body of 
pyroxenite, and is 40 feet north of a loo-foot offshoot of the same rock, which may be traced 
400 feet up the steep slope and which joins the main body just above the lower adit. The upper 
adit whzn examined ~a8 255 feet long at about south 70 degrees west, snd a crosscut was in 
12 feet to the north at 185 feet from the portal. The adit follows the southern, steeply-dipping 
foot-wall of an irregular shear-zone. This is about 4 feet wide at the portal, widens to 16 feet 
about 40 feet above, and widens still more hipher up precipitous bluffs; 100 feet or so up the 
bluffs the zone splits ,and cannot be located with certainty beyond this point. On the surface, 
except at the constriction in the portal of the adit, this mne is seen to be B thoroughly cemented 
breccia of cherty to finely quartzitic rock; cementing material is sparse to absent and 
mineraliiration consists of a slight amount of pyrite. In the adit, although the full width of 
the zane is not shown, there is a foot-wall seam of fine crushing to ,B maximum width of 25 
inches; in this material there are few fragments greater than an inch in size, and much is the 
size of coa.2-se sand; there i,s both calcite and quartz cement, ,and fine, sparse pyrite occurs 
principally in the cement. About 100 feet from the portal the foot-wall zone is less marked, 
and in the inner 100 feet the drift, although following a recognizable foot-wall, is in sheared 
argillsceous sediments. Two samples across the face taken when the adit was 170 feet long 
returned 0.01 oz. gold per ton. Two samples of the foot-wall zone: (1.) Eighty-five feet fmm 
portal, 26 inches wide: Gold, 0.37 oz. per tan; silver, trace. (2.) Sixty-seven feet from portal, 
22 inches wide: G,old, 0.74 oz. per ton: silver, 0.4 oz. per ton. Two grab samples from fne 
ore-bunker at the foot of the hill returned trace each in gold. 

A small home-made bucket tram has been used to transport ore from No. 1 adit to a bunker 
near the road. A portable compressor supplied air to No. 1 adit during the labe summer of 
1936. 

On the Swwi.se and No. 2 Fractional are quartz veins in granite, diorite, and in or n?ar 
pyroxenite: On one vein, in granite, is a SO-foot adit on the roadside, bearing south 75 degrees 
west, which shows a tight-walled nearly-vertical vein 5 to 16 inches wide and containing a very 
lit~tle cubical pyrite. A shaft, 25O feet to the west, said to be 45 feet deep, is on the same 
frozen vein 8 to perhaps 20 inches wide. This may or may not be the same as a vein 8 to I3 
inches wide exposed in an open-cut on the No. ?J Fractional; this vein is sparsely mineralized 
and occurs between walls af fine diorite. An adit 100 feet lower (elevation 2,000 feet) and 
150 feet north was 97 feet king, bearing south 15 degrees west, at the time of the writer’s visit. 
Another vein of white quartz is poorly exposed about 100 feet easterly from the adit. Thzre 
are few outcrops in this locality. 

STUMP FAKE AREA. 
This company is capitalized at $2,5’0O,OOO, divided into K,OOOIOOO~ shares8 of 

Nieola Mines and B par value of 50 cents each. The head office of the company is 10’15 Rogers 
Metals, Ltd. Building, Vancouver. P. L. Bancroft is president and managing director 

and T. B. Cosgrove is mine manager. The property comprises twenty-six 
o&&m, twenty-three of which are shown on the a’ccomwnying map, and three others, Big 
Sandy, Empire, and Mcciden, lie to the east of the main group. 

The property is on the south-east shore of Stump Lake and’ lies partly on the western 
flank and summit of “ Mineral Hill.” It is 31 miles north of Merritt and about half-way 
between Merritt and Kamloops8. A good road some 2% mile?. in length connects the mine with 
the main highway. 
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Relief an the prapenty is 300 feet in a region of bare or sparsely-wooded hills. Rock bluffs 
locally flank the lake and elsewhere the rise is in grassy, drift-covered slopes. Water for plant 
we is pumped from Stump Lake and for dr,inking purposes is hauled from Scott Creek, some 
3 miles to the east. Timber, consisting of pine and fir, is scanty, but sufficient for present 
needs. 

The general geology is, extremely simple: the rocks consist of green&me of the Nicola 
formation, which underlies the entire property. The Nicola greenstone is au and&tic rock, 
usually fine-grained and, rather bright green in eolour; locally it is coarser-grained and is 
dioritic to diabasic in texture. The rock is all altered (chloritized), but is on the whole 
massive and is only locally shenred. Included in this formation are occasional bands of tuff 
and breecia; the foxner are extremely fine-grained, finely-banded, rocks which may be diffi- 
cult to distinguish from the finer-grained phaes of massive greens!tone; the breecia con- 
tains and&tic fragments, up to fist size, similar in composition t,o the matrix. 

The greenstane~s are steeply tilted, in the vicinity of the principal workings. They strike 
north 40 to 60 degrees east and dip nearly verti,cal. Just north-east of the property boundary 
an exposure of tuffs shows a nearly flat attitude. The major structure is not known. 

The veins are quartz-fillings in shear and fracture zones, and are usually accompanied 
by rather prominent alteration of the wall-rocks. Younger than the veins are hornblende- 
andesite dykes, dark in colour, home of which are faintly porphyritic and some are fine-grained, 
holocrystalline. These dykes are from a few inches to 7 or 8 feet wide and are irregular in 
attitude. They cut the veins and tend in 8ome cases to follow the vein-fissure. 

A number of veins are known, which strike northerly and: dip easterly. Two veins dip 
north-easterly and strike at a large angle to the average trend. (See accompanying map, 
which is from company surveys, with mine-workings brought up to d,ate by the writer.) Of 
the principal veins, the strike varies between north 45 degrees west and north 25 degrees east 
and the dip between 45 degrees easterly and vertical. They are quartz-filled fractures and 
shear-zones in which there has been in mast instances an alteration of the wall-rocks. They 
are free-walled and vary in. width from an inch or two to 6 feet, and pinches, swells, and 
changes in attitude are characteristic. The walls are bleached and, pyritieed and d’o not carry 
appreciable values; the total width of alteration-zone is not constant, but may attain a thick- 
ness of 15 feet. 

The quartz is white and vitreous and is mineralized irregularly with sulphides which 
inelud,e pyrite, galena, sphalerite, tetrahedritc, chalcopyrite (bornite). These occur in segre- 
gations, thin seams, and disseminations which make up usually B low proportion of the veins; 
Gold and silver values are rudely proportional to the amount of sulphides in any one vein, but 
the sulphides vary in amount and proportion in different veins Calcite i’s found, as vein- 
filling only in the Joshua vein at the south end; it occurs also DS fracture-fillings in wall- 
rocks but is not abundant. Scheelite is reported as of rare occurrence in the Joshua vein. 

“ Mineral Hill ” is mentioned in the earliest available reports, and, claim~s were there 
staked between 1382 and 18%. Prior to 1890 the Nicola Mining and Milling Company put 
down or started the Joshua, Tubal Cain, and King FViZliam shafts, and the Star Mining Corn- 
pany put down the Star (now Enterprise) and Planet shafts; a small concentrating plant 
was erected by the latter company. Work by these two companies was discontinued,, and from 
1839 to 1916 no serious work was done cm this ground,. 

In 1916 the Donahue Mines C~orporation, of Seattle, acquired eight claims and commenced 
investigation of the Joshua andI Tubal Cain veins. In the fallowing year a mill was built 
and three ears of concentrates were shipped, but the mill was shortly closed down. During 
the next three years a little work was done by the same company, and finally, in 1920, after 
shipping 62 tans of ore, operation’s were ,zuspended. 

Work was again started an the Enterprise (formerly known as the Star) vein in 1925, 
and by 1928 the Planet Mines and Reduction Company of Nicola, B.C., Limited, had deepened 
the shaft to 320 feet, had started au adit-crosscut at that level, and was building a mill. 
Milling commenced in 1929, on ore from the sshhat?t-dump, shortly before the Entwprise vein 
was intersected, by the crosscut adit, and from then on developm,ent was hard, pressed to 
keep ahead of a mill consumption of 60 tons’ a dsay. The company finally abandoned operations 
in February, 1931. 
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Nicola Mines and’ Metals, Limited, was incorporated in 1928 and, following cessation of 
operations of Planet Mines and Reduction Company, acquired the eleven claims held by that 
company, which, together with fifteen additional, made a total of twenty-six claims held,. In 
1933 the company, with conditional holdings, proceeded on a development campaign lhat 
included drifting on Tubal Cain and Joshua v&b from the main 31%foot-level crosscut and 
sinking of the Joshzra shaft from the original 4OOfoot level to a total depth of 155 feet. 
Development-work continued on the Enterprise vein and a winze was sunk to the 440-foot 
level. After shipping come 200 tons of concentrates in 1934 the mine was closed down in 
November, 1934, until July lath, 19315, when, under new direction and management, operations 
were resumed. Operation has been continuous, ,since the latter date. 

Total production from 1928 to the end of 1,936 has amounted to approximately 53,000 
ton,% of which 25,000 was mined by the Planet Mining and Reduction Company and the 
balance by the present company. 

Six principal veins ere known, each of which has received development. These are the 
Joshua, Tubal Cain, King William, Enterprise, Pladet, and Silver King. Of these +he 
Enterprise is by far the most important. 

Tubal Cain V&-This vein strikes north 20 degrees west and d,ips 65 to 85 degrees east- 
erly near the surface, and splits at depth to two members which diverge to the south; one of 
these is the almost vertical downward continuation of the vein at the surface, end one, the 
more easterly, has an average dip of 75 degrees easterly. At the surface a shaft, elevation 
2,939 feet, is reported to be 17,O feet ,deep, and from it a short level, now inaccessible, exists at 
60 feet depth. An adit, elevation 2,832 and 5,lO feet north, is driven south, to connect with 
the shaft and 110 feet beyond. A second edit, now inaccessible, elevation 2,740’ and 2,OO feet 
north of the first, is 400, feet long. The vein in the upper a&t attains1 a width of 2 to 3 feet 
in e numba of shoots, usually not more than 20 feet long, between which widths nmy be 1,O 
inches or less; one ,swelling in the vein near the shaft reaches a maximum of 4% feet, The 
sulphidc content is consistently low. Wall-rocks are strongly altered and shearing is fairly 
strong. An andesite dyke follows the vein throughout the length of the adit and crosees, the 
vein three times; this dyke follows down on the steeper branch of the vein. 

The Tubal Cain vein, is intersected by the main crosscut on the 320-foot level of the 
present mine-workings (elevation 2,600, feet) as two ‘steeply-dipping shear-zones 700 and 950 
feet east of the Enterprise vein; this at a distance of ahout 1,000 feet south of Tubal C& 
shaft. The nearly-vertical westernmost zone, with local reversals in dip, is one of strong shear- 
ing: it contains no more than occasional lenses of quartz and quartzose material over lengths 
of several feet and widmths of rarely more than IO inches. This zone has ‘been drifted on for 
380 feet south end 780 feet north of the main crassscut. The eastern zone is ‘one of less strong 
shearing and alteration. It has, been drifted on for 125 feet immediately south of the main 
erossscut, where not more than a few inches of weak quartz is to be seen. It has also heen 
intersected and drifted on between distances 860’ and 1,040 feet north of the crosscut. In the 
latter drift a 46foot section, which lies, beneath the upper workings, has been stoped to a 
maximum height of 25 feet, where there is a 5- to S-foot zone of crushing and quartz-filling. 
The quartz attains a maximum width of 3 feet and is locally well mineralized. In the 
remainder of the d,rift very little quartz is to be seen, 

Joshua V&-This vein fills a fracture-pattern of light shearing and solue tensional 
openings that strikes north and dip3 about 680 degrees cast. It is narrow and is accompanied 
by weak alteration; the vein-filling changes from quartz to predominantly calcite in the south 
end of the drift on 320-foot level. The quartz is frequently low in sulphides. ‘but higher-grade 
shoots of irregular distribution and short length contain considerable sulphides, am~ong which 
tetrahedrite is prominent. Widths up to 3G inches, occur locally, although commonly the vein 
i,s IO to 16 inches wide and’ narrower widths occur. 

The vein is developed ‘by a ,shaft (elevation at collar 2,,925 feet) to a depth on the dip of 
755 feet. Drifts ere run from the shaft at 1,080 feet (110 feet no,rth and 115 feet south), 20~3 
feet (50 feet north and 160 feet south), 30’0 feet (140 feet north and’ 380 feet south), 4,OO feet 
(55 feet north and 3108 feet south), and levels also are said to exist at 560, feet and 750 feet. 
The shaft is connected by a drift on, the 3.20,.foot level at a point 330 feet north of the main 
crosxut from the &tw+sa working,s and which is at au elevation of about I5 feet above the 
old 4080,.foot level. Below the 320-foot level the shaft is filled, with water. 

2 
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A little st,oping has been done in the upper levels, but total production has been low. 
On the 3%foot level the north drift includes an inaccessible stope 120 feet lo,ng, from which 
a raise extends to the 3OOLfoot level. The s,outh drift shows, an irregular vein with local segre- 
gations Of sulphides for 24,5 feet, then a weak quartz vein for an additional 200 feet, from 
which point for 220 feet to the face is B 4- to &inch zone tilled with quartz and calcite. Two 

faults occur in the south drift which ‘move the southern segments 3,6 feet and 20 feet to the 
west. 

The Joshua vein does not appear to be important as, a producer. Local shoots occur 
which are reported to be of good grade, but these are d’iscontinuous and are narrower than 
mining widths. 

Planet V&z-The Planet vein is seen only in and close to a shaft, elevation 2,620 feet, 
some 2,800 feet south-west of the J?‘ntcrprisc workings. The vein strike6 north 3 degrees east 
an,d dips 80 degrees east. The shaft is said to be about 100 feet deep, hut at present water. 
level iu 35 feet below the collar. A zone of alteration, 4% feet wide, contains a hanging-wall 
band of quartz 13 to 18 inches wide as, well as two small stringers. In the shaft and IO feet 
south of the collar the win, is narrow, and, the quartz pinches down locally to a width of 8 inches. 
Channel samples taken by the writer on the north side of the shaft returned.: (1.) Ten feet 
below collar, quartz 14 inches wide: Gold, :O.lO oz. per ton: silver, 5.2 oz. per ton; lead, trace; 
zinc, ma per cent. (2.) F’ft 1 em feet below collar, quartz 9 inches wide: Gold, 0,.02 oz. per 
ton; silver, 3.2 oz. per ton; lead, trace; zinc, sO.(E6 per cent. (3.) Twenty-five feet below 
collar, quartz 12 inches wide: Gold, 0.80 oz. per ton; silver, 5 oz. per ton; lead, trace; zinc, 
0.2 per cent. 

King William Vein.-Thi,s vein &rikes north 20 degrees west and dips 85 degrees easterly 
where opened up by a shaft at an elevation of 2,900 feet. Levels, now water-filled, exist at 
40 and 170 feet, and stoping on a hanging-wall split was carried to the surface. The quartz is 
12 to 36 inches wide at the shaft, the greater width being related to the above-mentioned 
splitting. Immediately south of the shaft the present company, during 1936, mined a car-load 
of ore from a 30.foot cut to an average depth of 8 feet, in which the vein averages 18 inches 
in width. The ore was shipped direct to smelter as it was estimated to be of high grade, but 
results are understood to have been disappointinz. High-grade samples are reported to be 
obtainable, but, while the writer did no sampling, there appears to be sufficient white quartz 
to offset the value of extremely high assays? 

Eight hundred feet northerly from the King WilZinm shaft is an open-cut on the h’o 
Swrendw claim which is very likely on the same vein. In this cut a 30-foot vein-length 
is exposed with a steep north-easterly dip: in the north end of the cut the strike is north 15 
degrees west and in the south end is north 25 degrees west. A parallel strand 8 inches wide lies 
m inches in the foot-wall. The alteration-zone is about 7 feet wide and the vein,, 2.0 inches 
wide, is well mineralized with galena, ehalcopyrite, pyrite, and, sphalerite. Two samples from 
the dump, taken by the writer, returned only low values in gold and silver. More work is 
here warranted to freshen up the 3&foot section of vein in order that it may be thoroughly 
sampled. 

The King W’illinm vein, smtrikes northerly under a heavy drift-cover so that prospecting is 
difficult. With due regard to respective d,ifferences in elevation and variations in strike and 
dip, this vein lines up well with the Enter+se vein, between the known extremities of each of 
which there is a horizontal gap of about 90’0’ feet. (See general plan Of 'Surface.) 

~Jthcv V&s.-On, the Silver King claim is R vein which strikes north 20 degrees east and 
dips 65 degrees east, upon which a small shaft has been sunk (water-level at 25 feet). An 
alteration-zone, 4 to 6 feet wide or more, is poorly expored. The vein is a few inches in width 
with an additional few stringers in the zone. Mineralization is weak and the quartz contains 
rock fragments. A near-by open-cut is caved, on the dump of which is some massive quartz 
with weak mineral,ization that apparently represents another vein; the alteration-zone is 
6 feet wide. 

West and Fauth-west of the Phnet shaft are two veins which dip north-easterly and, on 
which a, little work has been done. On the northerly of these, on the bluff,s a’bove Stump Lake, 
a IO-foot shaft discloses irregular quartz to a maximum width of 3’2 inches and a min~imum 
width of 10 inches, containing sporadic sulphide mineralization. Two hundred feet ‘easterly 

- 
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this vein is a few inches wide. The second vein shows 12 inches of white quartz between 
unaltered walls,. 

Enterpkw V&-This is by far the most important vein on the property and the one 
from which practically all production has come. On the assumption that the King William 
is the fame vein, the known length is some 3,300 feet, while in the present workings, it has 
been developed, over a north-south extent of 1,560 feet. The accompanying map of the 
Entwp~ise workings is from surveys by the company, and includes, some correction and con- 
siderable addition by the writer, based an Brunton ‘survey and direct &servation. 

The Enterprise vein differs in no material way geologically from those already described, 
except that it is rather more irregular. As so far developed the plan of the vein is crescentie, 
striking north-easterly in the northe:-n and north-westerly in the southern section of the drifts; 
farther to the south the strike is more nearly north-south. Local variations in strike are 
numerous, and, the dip varies between 40 and 80 degrees, averaging about 55 degrees in the 
eenire of the area and steeper in the south. A few branches pass into the walls, but these 
have not proven important. Alteration of the walls is marked. Mineralization includes, in 
approximate order of abundance, pyrite, g&m, sphalerite, chalaopyrite, tetrahedrite, bornite, 
occurring as bands or lenses parallel to the vein-walls, and also as disseminations throughout 
the quartz. The mineralization varies considerably in intensity. 

The vein is characteristically irregular and changes in thickness are frequent. The vein 
may open up to a good width onl,y to pinch down again with a change in strike or dip. These 
enlargements do not appear to be related to particular sections or to particular dips and 
strikes but are haphazard: perhaps more detailed stud,y could furnish information of value 
concerning localization of are+wdies. The vein attains locally widths of 5 to 6 feet, but is 
commonly much smaller; it is d,ifficult to .obtain an average, and the figure is not greatly 
important, but it is less than 2 feet. Mined sections are common in which the vein is about 
16 inches wide. Ore-shoots are often as short as 20 feet, but on the 32Q-foot level ore has’ 
been mimd continuously for a length of 820 feet. Ore-shoots appear to have, on a major 
wale, a rake to the south, ‘but this rake is not everywhere in evidence. Most ore has’ so far 
been found on and above the 3%foot level, in the central section of vein which strikes nearly 
north and south. This section appears to shorten in depth, but development d,uring late 
summer of 193,6 indicates entens’ion of good ore on the 440-foot level south of mined ore on 
the 320.foot level; an extension of ore in the south end of the 550-foot level indicates at least 
a partial efTacement of a 250.foot barren section of vein on the 440-foot level above (see map). 

Faultin,g on the vein is not severe and actual displacements are from a foot to 15 feet. 
This faulting is not, for the most part, strictly post-mineral, ‘but is closely related in origin 
to the vein-fissure. Those barren sections of the vein on the 320- and 44,0-foot leveis, 90 and 
230 feet long respectively, at some 400 to 600 feet south of the win%, represent a zone of 
combined shearing and cros,s-fracturing which takes the place of the vein, but which is’ not 
continuous and does not represent strictly post-mineral faulting. 

Original development on the Enter,wi.w vein was by shaft, elevation at collar 2,83,5 feet, 
which was sunk for a distance of 320 feet on the vein. The present workings are served by 
an adit 766 feet long, which intersects the vein at an elevation of 2,600 feet and is about level 
with the bottom of the old shaft. This crosscut continues easterly to cut the Tubal Cain and 
Joshaa veins,, a total additional distance of 1,465 feet. A winze is’ sunk on the Entoprise vein 
at the intersection to a depth of 355 feet on the vein and from it are three levels: 440.foot 
level, elevation 2,,515; 560.foot level, elevation 2,42’1; and 675.foot level, elevation 2,325 feet. 
At the time of the writer’s Git, early in September, the shaft was being sunk towards the 
675-foot level, which objective was reached, about the midd,le of September. 

Developmen,t includes, as at September 1st last, besides the sh,aft and winze, 7080 feet of 
drifting on the 190,.foot level, elevation 2,695 feet, the south end of which for 3280 feet is 17 
feet higher than the original drift. On the 3’20-foot level drifting is 490, feet to the north and 
1,230 feet to the south of the winze, a total of &out 1,120 feet; on the 440-foot level drifting 
amounting to 950 feet is all hut. 1315 feet to the south of the’winze; on the 550-foot level drifting 
of 460 feet is all ,but BO feet to the south of the winze. Splits in the vein have been followed s 
short distance at several points on the 320-foot level. 

Stoping has been carried on above the l90-foot level in two major sections, 210 feet and 
300 feet in length, to a height n,orth of the shaft of about 100 feet a&south of the shaft nearly 
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to grass-roots. A small stope at the south end is about 30 feet high dver a lengh of 45 feet. 
Between the 320- and 19#0-foot levels the vein is completely stoped out for a length of 220 feet, 
north of the winae, thence south to the end of the 190,.foot level, and for an additional 120 feet 
nearly to the same height as 190-foot level, making a continuous stope 829 feet in length. 
South of the barren section already referred to is a stope 90 feet long, now inaccessible, but 
about 5’0 feet in average height. On the 440-foot level all minable ore is stoped out north of the 
barren section of the vein in four stop%, 80’ feet, 3.5 feet, 110 feet, and 70 feet long. South of 
the barren section a raise was being driven on September 1st to connect with the 3X-foot level 
beneath the southernmasf stope; this raise encountered good ore to widths in excess of 5 feet. 
On the 551).foot level one stope 15 feet long is mined out to 440-foot level, and three chute- 
raises started south of the winze on a, promising section of the vein. 

The writer took eleven samples of the vein proper in the Enterprise workings; these were 
all channel samples except No. IO. 

(A.) On 320-foot level. 
(1.) On south side of 10’.foot winze immediately north of projected raise from 440-foot 

level south-37 inches: Gold, 0.20 oz. per ton; silver, 4.2 oz. per ton; lead, 
4 per cent.; zinc, 5.2 per cent. 

(2.) On north side of same winze--36 inches: Gold, 0.01 oz. per ton; silver, I oz. per 
ton; lead, 0.56 per cent,.; zinc, 0.3 per cent. 

(3.) Two hundred and twenty-five feet south of same raise-14 inches: Gold, 0.30 oz. 
per ton; s:ilver, 1.5 oz. per ton; lead’, 0.5 per cent.; zinc, 0.8 per cent. 

(4.) Forty-five feet from extreme south end of d!rift--21 inches,: Gold, 0’20 oz. per 
ton; silver, 4.6 oz. per ton; lead, 1.1 per cent.; zinc, 1.4 per cent. 

(B.) On 440;foot level. 
(5.) Twenty feet north of south raise37 inches: Gold,, trace; silver, 1 oz. per ton; 

lead, 1.3 per cent.; zinc, 0.6 per cent. 
(6.) Thirty-five feet north of south raise-31 inches: Gold, 0.01 oz. per ton; silver, 

1.6 oz. per ton; lead, 1.5 per cent.; zinc, 4.4 per cent. 
(7.) Eighty feet north of south raise-29 inches: Gold’, 0.12 oz. per ton; silver, 9 

oz. per tin; lead, 1.5, per cent.; zinc, 2 per cent. 

(C.) on 550.foot level. 
(8.) Face of south di-ift--4’l inches: Gold, 0.02 oz. per ton; silver, 0.4 oz. per ton; 

lead, trace; zinc, 0.1 per cent. 
(9.) Sill-pillar in centre of south stope-27 inches: Gold, 0.76 oz. per tan; silver, 

1.5 oz. per ton; lead, 1 per cent.; zinc, 1.5 per cent. 
(10.) Chip sample at collar of R-foot winze beneath same shop+18 inches:: Gold, 0.12 

oz. per ton; silver, 5.2 oz. per ton; lead, 3.5 per cent.; zinc, 2.6 per cent. 
(II.) Sill-pillar at north end of s,ame stope-11 inches: Gold, 0.10 oz. per ton; silver, 

2 oz. per ton; lead, 3 per cent.; zin,c, 1.5 per cent. 
Mining has at all times been but little in advance of mill requirements. At September lst, 

1936, ,hroken ore in the mine amounted in 550 south stope and 440 south raise to a total of 
about 350 tons. It is difficult to place reserves in the usual classes of probable and possible ore, 
particularly the latter, because the factors are rather uncertain at this particular stage of 
development regarding ground in advance of actual drift-faces. The presence of ore beyond 
these limits is more than likely, hut it is impossible to as’sign to it concrete tonnage figures. 
The following figures refer to ore that is blocked out with reasonable certainty. Ore between 
44,O drift south ahd 320 level, 2,400 tons; between 550 and 440 levels beneath mined stopes, 
2,40,0 tons; downward extension of ore to a dsepth of 50 feet below 550-foot level, ahout 3’,500 
tons; a total of 8,300 tons,. These figures are based on average s,tape-widths and not on width 
of quartz alone. Ore recla~imahle in pillars, due partly to filling of stopes and partly also to 
the fact that pillars are usually in lean sections of the vein, would note amount to more than 
several hundred tons. 

Stopes are started from lagged-over drifts in some sections, and in others’ from chute- 
raises; little support is necked. Extraction is by open,-sioping, with little broken ore at any 
time left in the stope. Stopes beneath working-levels are later waste-filled, more from con- 
venience than necessity; most of the stop&out ground between 550~ and 440-foot levels is so 
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filled, and considerable of the ground between 4840. and 320.foot levels: there is also some 
filling bexath the southern extension of 190-foot level. 

There is considerable overbreaking in the stopes, due partly to the choice of method, and 
with very rare exceptions all material broken is milled. If  the amount of dilution is to be kept 
to a minimum, some modified system of shrinkage-stoping that would allow of more selective 
miniw and maintain n~arrow stop+widths would be preferable to the method at present in 
force. 

A concentrating plant is located conveniently near the adit-portal, and ore is milled at an 
average rate of a little over 50 tons per day. Concentrates are hauled by truck to N&la, and 
are sold, as from January Ist, 1936, to Britis,h Metals Corporation. Ore is trammed by hand 
to the lo&ton mill-bin: crushing is by jaw-crusher and rolls above a fine-ore bin of 100 tons 
capacity. Milling equipment includes a Hardinge ball-mill, Door classifier, Forrester pneu- 
matic flotation-cells, Wilfley table, Dorr thickner, and American filter. A single concentrate 
is produced with a reeavery of about 85 per cent. A Denver unit cell was installed in November 
with intent to improve recovery and, &o to slightly increase capacity of the mill. 

A power plant for the entire operation is housed in the mill building. Other buildings 
include office, asay office, change-house, mess-house, and several small bunk-houses, in addition 
to which are several private dwellings. The combined operation employs about f i f ty men. 

This property is dependent upon the Enterprise vein. Of the other veins, investigations 
to date have not shown that any considerable tonnage is to be derived from them. The Tubal 
Cain is a weakly-mineralized shear-zone of no great prospective value. The Joshua vein con- 
tains shoots that are minable at good metal prices, hut tonnage from these will be low and 
necessary development-work fairly high. The Planet vein is little known and the shaft is not 
particularly encouraging, even in view of some high assays obtainable. This vein might be 
prospected on the surface by reliable geophysical methods to give an idea of the continuity of 
the vein-fracture, and to indicate pwition of the vein and depth of overburden as a preparatory 
step to stripping where cover is not too heavy. Extensive development of such a vein is 
needed before any estimate can be made of tonnage and values, because, as is obvious, minable 
ore is bound to occur in shoots which are not likely to be very large or continuous. The King 
William vein haa promise, particularly when it is considered that it is, probably the southern 
continuation of the Entcrpvisc vein. It is not wide, but if as good as the known section of the 
Entcqx-ise vein there is to be expected. a considerable extension of minable ground. It is 
likely that overburden is too deep for economic stripping. The present condition of the 320- 
foot level is not good for the necessary long tram that would result in the continuation of the 
Enterprise drift to the south. 

A glance at the general plan shows a tendency to convergence of the Enferpvise, Tuba,1 
Caix and, Josba veins both d,ownward on the dip and to the south. An estimate of the actual 
location of the point of convergence is of little value, particularly in depth, because this point 
will vary in each section drawn, and it is even possible that there is no such convergence within 
economically reached limits. There is no reason, moreover, to believe that a convergence would 
mean a large or rich ore-body; in any event, the matter is one for investigation at a consider- 
ably removed date. 

In the Enterprise workings development will h,ave to be pushed aggressmively if there is to 
be an ass~ursd t,onnage for the mill to operate at present capacity. The new 675-foot level is 
now being developed and the southern extension on the lower levels should be investigated. 
Although the vein is not commercial on the 320’.foot level north, this section has not been 
explored at depth; because of the rapid changes in vein-structure and of widths and value, 
this northern section should’ again be investigated from, probably best, the 675.foot level in the 
hope that ore-shoots may be found. 

The life of the mine and success of the Enterprise is dependent upon systematized, efficient 
operation at low costs and accompanied by an active programme of development. Mill-heads 
are at present so low as to put the operation into the marginal class. The grade of mill-feed 
could doubtless be increased by adoption of B different method of extraction that would allow 
of cleaner, more selective mining. It is unlikely that increased milling capacity is warranted. 

(See Annual Reports, 1933 and 1934.) This company controls a group of 
Jenny Long twenty-one claims, including the Jenny Long, Crown-granted. The property 
Mines, Ltd. is about 3 miles south-east of Stump Lake and east of the Merritt-Princeton 

Highway. The region is one of open rolling range land in which the only 
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permanent stream is Scott Creek. The Jmny Long workings are at an elevation of 2,800 feet, 

a quarter of a mile south of the camp on Scott Creek, and are easily reached from the highway 
by a side-road 1 mile in length. 

inaccessible, 

LEGEND 

Fault or cloy slip 4 

Sheared ground 
,,,,, I.,,‘,::, ,,;, s,::‘,‘.‘!;~,,. 

Quart3 vek- 2 

Stripping cc3 

Jenny LOW Miner, Ltd. P,,l” of W’xkinm irom Brunlo” Survey. 

The rocks are and&tic lavas of the Nieola formation, rather highly altered to a xreen, 
ehloritie rock and locally sheared. The mineral deposits are quartz-filled shear-zones that 

form part of a rather complex pattern 01 shearing and fracturing. Vein alteration is not 
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strong and is not entirely restricted to walls of quartz. Mineralization includes pyrite, galena, 
sphalerite, tetrahedrite, and chalcopyrite in a gangue of friable quartz and a little carbonate. 
These sulphides vary both in relative proportions and in total amounts in different parts of 
the veins. The accompanying plan, from Brunton survey by the writer, illustrates the 
distribution of quartz and of broken ground on the two upper levels. 

During the past season some development-work was done under the direction of J. F. Coats 
by Kootenay Nevada Mines, Limited, now in liquidation. At the time of the writer’s visit 
the shaft was being sunk on contract and was, in early September, 40 feet below the 165.foot 
level. Since that date some drifting has been done on a new P&foot level. The 35.ton mill 
was not operated in 1936. 

Surface work, localized about the present shaft, shows two parallel north-south bodies of 
quartz and one trending north-west and south-east. One isolated open-rut shows a north-smth 
strand of quartz not apparently related to the others. Sir hundred feet south of this shaft 
is a X-foot open-cut on a 2. to &inch vein dipping 70 degrees east; 90 feet north of this cut 
is an old shaft sunk 3 feet on a mineralized zone. Outcrops farther afield are very scarce. 

The shaft is sunk on the foot-wall or most westerly of two north-south quartz veins. The 
average inclination of the shaft is about 56 degrees and the vein is followed for 90 feet when 
it leaves the hanging-wall of the shaft. This vein is drifted on for 180 feet to the north, where 
it joins a nearly parallel hanpine-wall vein, and both swing to meet a north-west vein-zon-. 
The north-south system is believed to be one rather than two “ veins “; as illustrated in ‘the 
plan, the foot-wall and hanging-wall bands converge to north and south. Over the total 
explored length of 500 feet this vein system or shear-zone attains widths of quartz locally 
as preat as 6 feet, hut averages less than 24 inches of ouarti, the best widths beiny in the 
northern and southern sections of the drifts. A central, narrow, and branching section is 
probably too narrow to warrant mining. Some stopinr has born done on the northernmost 
foot-wall section, and the back has been taken down to n height of 6 t7 20 feet in several places. 
Shearing is most marked on the north, where the north-south and north-west systems me-t. 
Here there are a number of strands of irregu!ar quartz associated with both parallel and 
transverse gouge-seams of little displacement. The north-west vein-zone has been drifted 
on for about 170 feet to a point where it is cut off by a fault. Widths are as great as 2% feet, 
and on one such section 28 feet long is a stope that has been raised on to the surface. 

In the original development of the 65.foot level the vein was stripped. This has resulted 
in excessively wide drifts, and in most sections the vein is not in the best relation to tbc drift 
for stopinn and chute-construction. Some of the ground, particularly in the northern part, 
is quite heavy. 

The 166-foot level shows faulted north-south quartz and also north-west-trending quartz. 
It is evident that some of the faulting was rontemporaneous with mineralization and dots not 
simply displace the vein. Maximum width of north-south onartz is about 20 inches and that of 
north-west quartz where erosxut is 30 inches. The relation to the uppe’r level is. not clear. 

Values, judging from the intensity and character of mineraliza~tion in different parts of 
the mine, must be erratic, and close sampling is necessary for determination of averaxes. 
Five channel samples taken by the writer on the %-foot level north and north-east of the shaft 
returned low values in gold, silver, lead, and zinc, the hi,qhest being: Gold, 0.12 oz. per ton; 
silver, 6 oz. per ton; lead, I per cent.; zinc, 1.1 per cent. Some ore on the dump is heavily 
mineralized with tetrahedrite. 

JEWEL LAKE (GREENWOOD) AREA. 

This company controls a group of claims lying south and east of Jewel Lake. 
Greenhridge Work during the past wmmer has been restricted to the North Star, which 
Gold Mines, is on the western edge of the major group and which is one of a group of 

I.,& five claims owned by Superior Mines, Limited, in 1935, and later acquired 
by W. E. McArthur, of Greenwood. The present company is in process of 

purchasing this group, whioh, with th,ose already held, makes a total of thirty-one claims. 
The North Stav and Coin Garn were first bonded by Leslie Hill in 1397 and two shafts 

sunk, 50 and 60 feet respectively, on the vein. At a later date (not known) a cro,sscut 45 feet 
long was driven to intersect the vein below the shafts and a drift driven 125 feet on the vein. 
At B point about 45 feet along the win some stoping was done and a shipment of ore made 
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to the smelter. In 1932 R. L. Clothier and associates, of Penticton, leased the North Star 
and shipped three ear-loads of ore to Trail. In 1933 W. E. MeArthur, of Greenwood, shipped 
a car-load of ore from the same stope and drove the main adit ahead, as well as a semicircular 
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Oreenbridge Gold Mines, Ltd. Plan at North star Workinss, adspted from COnlDmY’s surueys. 

side-drift on a branch vein. In 1934 the Superior Mines extended the main drift in a northerly 
direction through a porphyry dyke. (From Annual Report of the, Minister of Mines for 1935.) 
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The North Star claim, elevation 4,700 feet, lies just east of the timbered, rolling summit 
of the mountain range flanking Jewel Lake on the east. It is easily reached by a branch road 
from Dentonia mine. Water is scarce, the nearest natural supply being a small stream 1,509 
feet to the east, at which the camp is situated. 

The mineral deposit is a north-south quartz vein dipping to the east and crosscutting 
a thick series of schistose quartzitie sediments. Syenite and andesite dykes of irregular shape 
cut both sediments and vein. The vein may he traced completely aeros~ the claim in a series 
of exposures of tight-walled rather barren quartz. As developed underground the vein is 
erratic; a maximum width of 4 feet is only attained locally, and some sections are less than 
4 inches in width. Mineralization consists of pyrite, palena, chalcopyrite, sphalerite, and 
telluride in frequently crystalline quartz. Ore-shoots are not continuous and are localized 
principally at abrupt changes in attitude of the vein. 

The accompanying map, drawn from transit surveys by the company and with level detail 
added by the writer, illustrates the geology of the ground. No. 1 adit is driven on the southern 
boundary of the North Star claim. On the surface, on the south, the vein outcrops 8s heavy 
barren quartz, and one caved shaft and some surface work do not clearly indicate the structure. 
In the second shaft 4 feet of white quartz is followed down at 42 degrees dip, and at 25 feet 
is 12 inches wide; rich pockets occur in this shaft. North, so far as shown, the vein is steeper 
and is comparatively straight. Mineralization as seen in surface strippings and at the collar 
of the northernmost shaft is scanty. 

Underground the behaviour of the vein is different; it is a highly irregular structure, 
with commercial ore localized where the irregularities we most pronounced. Dykes are of 
two sorts; one, the most prominent, is a hiotite syenite brownish in colour and sometimes 
porphyritic when of medium grain, but grey in eolour when fine-grained. This latter phase 
of syenite is very similar in appearance to a medium and, locally, dark-Frey andzitic dyke, 
and it is the writer’s opinion that the two are closely related in age and origin. The svlnite 
is evidently quite irrerular, as in the No. 2 adit and north drift, where it occurs as a stork-like 
body. Om sharp roll in the vein hxs been mined ahove No. 1 l,evel, and between No. 1 and 
No. 2 on both sides of a post-mineral syenite dyke: in this section high-grade ore has been 
recovered. Another section has been stoped farther south above No. 1 level and is apparently 
worked out. Beneath this stope on No. 2 the vein is weak, hut some ore is bound to occur 
between the two levels. 

The combination of irregular vein and post-mineral dykes makes for difficult development 
in this section and, except for ground beneath the larger stope on No. 1 level, the future of the 
mine depends on the northern continuation of commercial quartz. A minze, now water-filled, 
sunk near the No. 1 crosscut, is said to be about 45 feet deep. Some promisina ore is reported 
from this winze which must he in sediments between the two diverging dykes, a condition 
faintly suggested on the level. 

Samples taken by the writer returned: (1.) From underhand stope 12 feet below sub-level 
drift north, quartz 24 inches wide: Gold, 0.40 oz. per ton; silver, 1.6 oz. per ton; cooper, trace; 
lead, 1.3 per cent. (2.) In sub-level drift north, 15 feet north of roll in vein, quartz 39 inches 
wide: Gold, 0.10 oz. per ton; silver, 0.1 oz. per ton. (3.) No. 1 north drift 28 feet from face, 
quartz 24 inches wide: Gold, 3.90 oz. per ton; silver, I,&5 oz. per ton. (4.) Grab sample of 
fines in small upper stope: Gold, 0.20 oz. per ton; silver, 1 oz. per ton; copper, nil; lead, trace. 
(5.) No. 1 level in bottom below stope, opposite split in vein, 16 inches quartz: Gold, 9.36 oz. 
Per ton; silver, 0.8 oz. per ton; copper, trace; lead, 0.5 per cent. (6.) No. 2 level south drift 
at short raise, 8 inches quartz: Gold, trace; silver, trace. Hirh values appear to he related 
to tellurides. 

A crew of four men shipped three cars of picked ore during the past season principaIly 
from the stow beneath No. 1 level. Electric power is obtained from the West Kootenay 
Power Comwny, and air is supplied by a 230.cubic-foot compressor driven from a 50.horse- 
power motor. 

MIDWAY AREA. 

Rainbow, 
These claims, 2 to 4 miles north-v& of Midway, are owned severally and 
Correctively by D. Murray, of Beaverdell, and by W. D. Murray and Frank 

Riverview, etc. Thompson, of Midway. The claims are staked along a roughly east.west 
line on or just below mountainous summits at about 3,500 feet elevation, 
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On the north-west edge of the upland area the ground is sparsely timbered, broken, and hilly; 
to the east a. higher. prominent mountain range drops in long broken slopes towards the Kettle 
River. A road leads to the upland area and from it any part of the ground is reached on foot 
or on horseback without difficulty. 

The geology is not well known, as it has never been studied in detail. The most striking 
feature is a band of dolomitic limestones that strikes east-west and is about a quarter of a 
mile wide. Outcrops are scarce, but on the west these rocks are in contact with andesite, 
apparently bedded with the sedimentary series. The whole is cut by intrusive serpentine 
and by a variety of dioritic dykes. The limestones are in many places mineralized with 
sphalerite, galena, pyrite, and occasionally chaleopyrite at and near contacts, and also 
apparently well within the limestone. One quartz-porphyry dyke is known to contain a 
mineralized zone carrying gold and silver values. In the central part of the area, on the 
Elinor and EIhel claims, ribs of silicification and bands of chert breccia are seen in two or three 
places in the limestone that are very similar to some of the ‘( jasperoidization ” encountered in 
the Phoenix Camp. 

On the Rainbow claim on the extreme north-westernmost edge of the mountain-mass an 
east-west vertical zone has been stripped to show a 20-&h band quite strongly mineralized 
with galena and sphalerite. This is in altered, talcose members of the limestone series close 
to a contact with serpentine. For 300 feet north-east stripping shows narrow bands and small 
patches of the same sort of mineralization. On the Ida, to the east, sulphides are found 
associated with calcite stringers at a contact with andesite. 

Half a mile farther east, on the Broadukw, occasional outcrops and small strippings on 
grassy hillsides show traces of sphalerite and galena in .limestone and also a little quartz as 
stringers and breceia-filling. On the River&w, half a mile east of the road and overlooking 
Kettle River, is a quartz-porphyry dyke, apparently about 200 feet wide and striking east-west. 
In this dyke there is pyrite and some xalena, which are found also in adjacent limestone. 
In one cut on a steep-sided east-west ridye an oxidized mineralized zone is opened up over 
a few feet, but, due to oxidation, the character of the zone is hard to determine. A sample 
over 25 inches in the face of a small cut returned: Gold, 0.40 oz. per ton; silver, 23.5 oz. per 
ton; lead, 0.2 per cent. 

OXANAGAN LAKE AREA. 

This group of seven claims is owned by Otto and Pete Sandberg, of Kelowna, 
Iron Horse. and associates. It is between the forks of Deep (Peachland) Creek near the 

summit of a prominent ridge between 4,500 and 4,700 feet elevation. The 
south side of the ridge is steep and bluff-covered, and the north side is one of broken rolling 
slopes. Timber is plentiful but water is not. The ground is reached by trail about 1 mile in 
length from the road on the South Fork of Deep Creek, 9 miles from Peachland. 

The rocks are principally limestones with less argillites and lime-silicate rocks, and are 
intruded by granite. Granite is abundant in the district, and many areas of sediments, 
including these, are remnants of former roofs of the batholithic rocks. The sediments are 
mineralized with pyrite, pyrrhotite, chalcopyrite, arsenopyrite, sphalerite, and galena in the 
form of disseminations, replacements, and, rarely, veins. Garnetite is not abundant on ihe 
claims, but is prominently developed half a mile to the south-east. 

On the south slope, elevation 4,450 feet, in limestone, is a IO-foot vein, strike south 70 
degrees west, dip 55 degrees northerly, of heavy pyrite, pyrrhotite, ehaleopyrite, and arseno. 
pyrite. The vein is exposed by one open-cut and a little stripping over a length of about 200 
feet, and appears never to have been traced any distance beyond, although it is a strong 
structure. On the east side of the ridge, near the crest, a 1% by B-foot cut shows nearly 
massive pyrrhotite containing some chalcopyrite occurring as a replacement in gritty argil. 
laeeous rock; siae and shap% of the mineralization are not apparent. Two hundred feet 
westerly from this cut is a little stripping that shows pyrite, chalcopyrite, pyrrhotite, and 
considerable sphalerite, occurrinp apparently as a flat body bedded in limestone and only 
partly exposed. Samples taken at each of these localities returned wry low values in gold 
and silver and trace to 1.5 per cent. copper. Ar,though no large body i,s indicated, the diversity 

of mineralization in such a geological setting warrants further stripping to investigate the 
amount of mineralization and possibility of commercial values. 
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PAULSON AREA.* 

This property, formerly known as the Molly Gibson, Burnt Basin, consists 
Molly Gibson. of the f,ollowing mineral claims: Molly Gibson, Molly Gibson Fraction, GIV 

Eagle, Irish Nellie, Manchurin, Pip, Tip Fmetios, and Grcy Eagle Fraction, 

at present owned by the Molly Gibson Mines, Limited, Grain Exchange Building, Calgary. 
Previous descriptions of the property may be found in the Annual Reports of the Minister of 
Mines for 1917, 1920, 1922, 1923, 1926, 1928, 1929, 1930, and 1933. 

The workings we situated 4% miles south-west from Paulson, a station on the Canadian 
Pacific Railway, some 33 miles north-east from Grand Forks. They are on B summit, from 
% to 1 mile south of the headwaters of Josh Creek, and between elevations of 4,800 and 5,200 
feet, and may be reached from Paulson by a narrow-gauge wagon-road that leaves the main 
Grand Forks-Paulson Road about 1 mile south of Paulson, and climbs 1,200 feet in the last 
3% miles to the property. From the highway the first 2 miles of the road is along a very 
steep side-hill that forms the west valley-wall of MeRae Creek; the remaining distance gox 
over the summit and along fairly level ground. 

In the immediate vicinity of the workings the ground slopes gently northwards to Burnt 
Basin, but 1,200 feet northward from the main shaft, a very steep and bluffy hillside slopes for 
2,OO’O feet into the narrow valley~bottom of &Rae Creek in vicinity of Coryell Station. 

The rocks in the vicinity of the workings include altered and silieified limy sediments, 
crystalline limestones, two varieties of older fine-grained and porphyritic alkaline-syenite 
dykes. Excepting the syenite dykes, these rocks have regional strikes ranging from north to 
north 20 degrees west and dips from 45 to 75 degrees east. The distribution of these rocks may 
be seen on the accompanying plan. Southward beyond the area covered by this plan a large 
area of biotite monzonite, traversed by numerous syenite dykes, outcrops on the steep slope 
into MeRae Creek. 

The group of metamorphic rocks is characterized by the presence of varying amounts of 
biotite and feldspar, but may be lithologieally separated into biotite-schist irregularly replaced 
by calcic silicates, crystalline limestone, and and&tie sills. 

The outcrops of the biotite-schist are dark grey in colour and frequently well laminated; 
whereas fresh, unweathered surfaces are chocolate-brown, frequently mottled by light-green 
patches and thin lenticular streaks of calcic silicates. Microscopic study of the different 
phases of this schist reveal the presence of the following minerals, listed in relative order of 
abundance: Biotite, calcite, medium-grained original, chenty, and coarse-grained later quartz, 
actinolite, diopside, orthoclase, anorthite feldspar, and very small amounts of sillimanite and 
seapolite. This rock represents a limy argillaceous sediment that has been subjected to both 
regional and contact metamorphism, differing in kind and in time of application. The regional 
type developed a predominant biotite-schist from the sedimentary rocks and a granular to 
porphyritic rock containing scattered flakes of biotite from the interstratified sills. The second 
and later type is contact metamorphic or, more correctly, contact metasomatic, insomuch as 
replacing calcic silicates and sulphides have been developed in the biotite-schists, whereby 
the schists were varyingly replaced by the green calcic silicates, producing a rock varying from 
a phase containing only thin streaks and veinlets, through one consisting of islands of unre- 
placed biotite-schist in a field of green silicates to one lacking all biotite and consisting of 
varying amounts of green silicate, patches of pinkish chert or jasper, well-crystallized calcite, 
hydrothermal quartz, and sulphides. It may be noted that some phases of the latter rock, 
phases which were undoubtedly quite limy sediments originally, are very hard and flinty and 
are seen to consist almost entirely of patches of chert alternating with patches of calcite. 
This rock is quite distinctive and has been locally called a jasperoid, relating it to the jasperoid 
in the Phoenix Camp, from which it differs, however, in having less jasper and containing 
disseminated pyrrhotite. 

The biotite-schist and its altered phases are in sharp contact with conformable layers of 
well-crystallized and fairly pure limestone; layers that are both massive and laminated, and 
some silicified to dense, grey chert with perfect preservation of the fine laminre of the original 
sediment. 

* BY J. s. sterenaon. 
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The sills may be divided into two closely-related types, neither of which is sufficiently 
chloritic to be called greenstone. One is an older, fine-grained phase, frequently laminated 
by closely-spaced joint-planes, that weathers to a light-mea surface disclosing a felted mass 
of feIds,par and, light-green hornblende laths, which are now altered’ to an aagregate of chlorite 
fibres. The other phase oeeurs as narrow dykes cutting the first and as sills ranging from 
a few feet to 100 feet in width intercalated with the limestone-beds and conformable with the 
band of altered biotite-schist. The dark weathered surface of this rock is both granulose and 
porphyritic, the %-inch pyroxeneamphibole phenocrysts standing out conspicuausly “n the 
weathered surfaces. Microscopically it is seen to consist “f light-green, chloritic amphibole, 
pseudomorphic after the original pyroxene, set in a granular ground-mass of flaky biotite, 
orthoclase, and anorthite. In contrast to the schist, neither calcic silicates nor sulphides have 
formed in the intrusive rocks. 

The metamorphic group is traversed by a series of alkaline-syenite dykes that range in 
width from a few inches to 50 feet, the average of the long cross-country dykes being 50 feet. 
These dykes are prevailingly of a light, fresh colaur and are definitely porphyritic. Among 
those seen “n the pr”perty there were recognized: Augite syenite with prominent light-green, 
altered augite; biotite syenite with large brown biotite flakes; and amphibale syenite with 
shreddy, dull-green amphibole laths. All these rocks contain abundant orthoclase with varying 
amounts of plagioelase; but sulphides and calcic silicates are absent. 

A large area of monzonite cut by numer”us syenite dykes outcrops southwards an the 
Manchuria claim and forms the lower slopes, of the hil&de into McRae Creek; this intrusion 
of monzonite underlies the metamorphic group of rocks which strike southward into it. 

The opinion of the writer is that the zone of mineralizstion is in a layer of highly- 
metamorphosed limy sediments which lie in the hanging-wall of a lentieular band of crystalline 
limestone about 10 feet wide, and are largely replaced by calcie silicates, patches of sulphides 
and quartz. 

From observations made of unmined remnants of ore the habit was concluded to be as 
small lenses, prabably 6 feet long by 2 feet thick by B maximum of a lo-foot length down the 
dip; these lenses occur along the strike of the horizon described. They are highly-silicified 
lenses containing a considerable amount of pyrrhotite with lesser amounts of chalcopyrite 
and pyrite. The altered zone, which in general carries small amounts of disseminated pyrrho- 
tite, has been traced by surface workings for 1,600 feet southward to the face of precipitous 
bluffs; this same zone is, furthermore, also recognizable approximately 500 feet farther south- 
ward on the Singer property. 

The property has been explored by an adit, the Purcell, which consists of 310 feet of drifts 
and crosscuts; by an inclined stope and vertical shaft to this adit, the collar of the shaft 
being 64 feet above the adit; by a new low-level adit, the Singer (38 feet long as of September 
9th, 1936) ; by an open-cut and two short adits therefrom, “ Twin Tunnels,” 28 feet and 34 
feet respectively in length; and by several open-cuts. 

Ore has been found in and mined from the shaft, the “ Twin Tunnels,” the “ Lime Cut,” 
and t,he “ Mspnetie Cut “: however, by far the xreater tonnage came from the shaft. The 
stope in the shaft represents the removal of approximately 800 tons of rock; hnw much of 
this was are is hard to estimate. flowever, during the period 1909 to 1936 inclusive, 260 tons 
of ore was shipped; this would indicate that approximately one-quarter of the 800 tons was ow. 

The “riginal five claims of the Molly G&on group were staked in 1905 and 1906 and the 
remainder in 1933 and 1936. 

Shipments were made from the property as early as 1909; these were probably from the 
surface on the site of the present inclined shaft. 

A crosscut, probably the beginning of the Purcell adit, was commenced in 1917, the object 
being to tap the inclined shaft. By 19,19 this had been advanced 265 feet, and from the shaft 
a short drift had been driven on the are; by 1922 the shaft was down 85 feet. During all this 
time som” surface exploration was also done. 

After 1922 little development-work appears to have been done until 1933, when the present 
programme of work was instituted. This has consisted of extending the Purcell workings, 
starting the Singer adit, and doing surface exploration. 

Shipments of are from the property made in the years 1909, 1920, and 1933 have agpr:. 
gated some 260 tons, containing 285 oz. gold and 119 oz. silver. 
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The Puree11 adit has been driven 255 feet in a direction south GO degrees east to get under 
a zone of ore-lenses followed downwards by the old stope and shaft, the collar of which is 
some 64 feet above the adit. From the portal to the raise into the shaft, 8. distance of 165 
feet, the adit is in the jasperaid-calcite phase of the schist, and carries a small amount of 
disseminated pyrrbotite. From this point a short working has been driven south 27 degrees 
east far 40 feet along the hanging-wall of a porphyritic biotite-syenite dyke that strikes south 
25 degrees east and dips 50 degrees south-west; in the face of the branch working and in the 
hanging-wall of the dyke there is a 3-foot band of’crystalline limestone that strikes north 20 
degrees west and dips 40 degrees east. Southward the main working has been driven for 50 
feet through an adjacent dyke of amphibole syenite, porphyritic but finer-grained than the 
biotite syenite. Striking north 15 degrees west and dipping vertically, it apparently cuts the 
biotite syenite. Beyond this dyke and for 15 feet towards the face a portion of biotite syenite 
again occurs, but the face of t,he main working and of a 15-foot working driven southward 
show banded limestone and partly replaced biotite-schist that strike north 10 degrees west 
and dip 50 de,qrees north-east. No important sulphide-lenses have been found in this adit. 

The collar of the shaft and inclined stow is 64 feet above the adit. Far approximately 
25 feet from the surface, it is a small glory-hole averaging 15 feet in width in an east-west 
direction and ranging from 20 feet in length at the surface to 35 feet in a north-south direction 
at 25 feet down. From this depth the floor slopes at 20 degrees for 60 feet south-eastward, 
the back and the floor being only 7 feet apart in the last 30 feet, to a point connected by a 
SO-foot vertical raise with the Purcell adit, driven from a place 165 feet from the portal of 
the adit. Several small lenses of quartz-sulphide ore have been mined from this hole, znd 
from the portions remaining it appears that most of them lay in the replaced biotite-schist 
above B 4.foot band of crystalline limestone. An irregular and lenticular stringer of quartz 
and pyrrhotite was seen in the southerly face in the usual silicated rock lyine between the 
above-mentioned lens of limestone and a lower lens that lay an the biotite syenite forming the 
floor of the hale. This same syenite continues downward, crossing the vertical part of the 
shaft and appearing in the drift where previously described. 

The failure in finding the downward continuation of the shaft ore in the adit is probably 
because that position accuoied by it in the sedimentary horizon has not yet been tapped by 
underground work. The following bulk samples taken from the remaining portions of ore- 
lenses are only indicative of the precious metal content of soch:- 

Gold. Silver. 
0%. wr Ton. oz. Der Ton. 

From a lens 3,feet long by I inch thiekby 1 inch deep ~~~ 0.04 TKICC 
From a lens 2 feet long by 2 feet wide by 10 inches deep 3.10 0.1 

The “ Twin Tunnels ” consist of an open-cut 50 feet long that has been driven through 
fine-grained, younger, fine-grained intrusives for 40 feet, then for 10 feet through a combined 
zone of silicated biotite-schist and limestone-pods to the portal of the underground work. This 
consists of two closely-spaced adits, one driven south IO degrees east for 28 feet and the other 
south 20 degrees east for 34 feet, each through slightly laminated biotite-schist largely replaced 
by calcic silicates and containing small lenses and very irregular stringers of quartz and 
pyrrhotite. A zample taken across a lens 4 feet long and 14 inches thi,ck assayed: Gold, 1.14 
oz. pm ton,; silver, trace. 

The “ Lime Cut ” has been driven for 20 feet through banded, crystalline limestone, then 
through 20 feet of largely replaced biotite-schist to the face, where limestone again OCCUIS. 
NO ore ~8s seen in this cut, but the walls of a small Z-foot excavation midway along it containsd 
small patches of nyrrhotite in a siliceous ganyue, and it is reported that a small lens of ope 
was mined from here. In the “ Magnetic Cut ” some sulphide mineralization has been eon- 
wntrpted in B” area 1 foot s’ware in the altered rock adjacent to the hanginE.waIl of a 
crystalline limestone-band. A small bulk sample from this assayed: Cold, 0.76 oz. per t7n; 
silver. 0.12 ox. per ton. 

None of the other wnvk:n?i :how ,e,wes of ore; ihat is, lenses of highly silicified rack 
containing sulphides; they OdY show altered wall-rock containing disszminated pyrrh,otit$ 
and occasionalIY an irregular discontinuous stringer of quartz. A smaII bulk sample “f 
rock containing disseminated pyrrhotite assayed: Gold, trace; silver, trace. 
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At present (September, 1936) the company is driving the Singer adit, 155 feet below and 
400 feet north from the collar of the shaft, along a layer of impure crystalline limestone in 
the hope of locating ore in the same zone as that explored by the shaft. It is quite possible 
that more lenses of ore comparable to those found in the shaft will be found in the same 
stratigraphic horizon below it on the level of the Singer adit. The cause for the localization 
of the lenses along the strike of the zone is not yet evident, and hence an approximate idea of 
the amount of ore on the property cannot be gained. 

Chief among the problems of operation are: First, the absence of timber suitable for 
mining purposes, that existing on the wooded ,sdopes being scrub second growth; and, second, 
an adequate water-supply; water for domestic purposes is at present obtained from springs of 
small flow. 

SILVER-LEAD-ZINC DEPOSITS. 

This group of three claims, the Golden, Golde?~ Fmetioa, and Rico Fvnetion, 

Golden. is being developed by the Wallace Mountain Mining Company, an Okanagan 
syndicate. The group is on Wallace Mountain on the east bank of Dry Creek, 

haif a mile south of the Rambler road. From openly-wooded, rolling, and locally broken 
country, the ground slopes steeply to Dry Creek, which flows in a narrow valley. Access is 
by a good trail half a mile in length. This trail leaves the Rambler road at the top of a steep 
hill above Dry Creek, and traverses drift-cover and very little bed-rock. 

The mineralization is all within Westkettle quartz diorite, and consists of narrow, steeply- 
dipping east-west shear-zones, of which five are known. These contain galena, sphalerite, 
pyyitc, chalcopyrite, tetrahedrite, and native silver in varying proportions. The gangue 
consists of rock, with varying amounts of quarts and (or) calcite in addition. 

The principal work is on three parallel shear-zones about 50 feet apart, of which the central 
and south zones are stripped at intervals for 500 feet and the north one for 150 feet. At the 
east end, on the Golderr Fraction, is an open-cut on the south zone 150 feet in length, from the 
west end of which B 53.foot adit is driven east. The zone is seen in this work to vary from a 
mere fissure to 24 inches wide and averaging perhaps 6 inches; a 14.foot section in the adit 
is 8 inches wide and contains considerable light-coloured sphalerite. A selected sample from 
the dump returned: Gold, 0.01 oz. per ton; silver, 247 oz. per ton: capper, 0.1 per cent.; lead, 
26.5 per cent.; zinc, 22.3 per cent. At the west end of the line of stripping an adit was 34 
feet long early in October, bearing 100 degrees. This was directed to locate the central zone 
and was at that time at the contact with an east-west andesite dyke, the relation of which to 
the zone was obscure. Fifty feet above the adit the zones are 3 to 18 inches wide and locally 
contain considerable quartz. A sample of the south zone in semi-leached material returned: 
Gold, 0.01 oz. per tan; silver, 112.6 oz. per ton; lead, 5.9 per cent.; zinc, 0.8 per cent. Samples 
of the quartzose material, sparsely mineralized with pyrite and galena, from the south and 
north zones returned traces in gold and silver. 

Of two other similar zones, one, several hundred feet south-west from the large open-cut, 
has a shaft sunk 50 feet in 1935 and a short adit 250 feet to the west; the second zone has an 
old short adit just above Dry Creek and two cuts made in 1936. These two zones are less 
promising. 

The season’s exploration has been under the direction of William Faulkner. The three 
narallel zones are small and are in relatively unfaulted ground; their worth depends on there 
being a sdicient number of wider shoots to offset the undoubtedly narrow sections. 

COQUIAALLA AREA. 

This group of five located claims is held by P. Y. Smith, of Princeton, and 
Goldwater. Dan Smith, of Vancouver. It is 4 miles north-west of Coquihalla Station 

snd is three-quarters of a mile west of the Kettle Valley Railway. The 
workings are on the extrenw western edge of the broad Coldwater V’alley, at t,he foot of a long 
mountain-slope. A good trail leads from the railway on to a gravel terrace and across a nearly 
flat bench with few outcrops to the foot of the 20.degree sloping hillside. The workinss are 
1511 feet above the flat and are 400 feet above the railway. 
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The rock formation is Eagle pranodiorite of Cretaceous age, the contact of which, with 
Tulameen greenstones, lies some 2,500 feet, north-east on the strike of mineralization. The 
mineralization consists of a narrow vein which strikes north 40 degrees east and dips 70 
degrees north-west. The granodiorite is a moderately coarse-grained, massive grey rock in 
which, besides the known vein, there is occasional evidence of tiny frozen quartz stringers 
accompanied by traces of sulphide mineralization; some pyritic shear-zones a few inches wide 
occur half a mile to the south. 

Workings on the vein comprise a little stripping and one open-cut, immediately below 
which is a short adit. The adit consists of a 43-foot crosscut hearing north 60 degrees west 
and drifts 15 feet north-east and 20 feet south-west; a connection has been made with the 
open-cut some 20 feet above. A second adit, 75 feet lower, has been faced off and would reach 
the vein in about 250 feet; the ground flattens off a little below this point. 

The vein is a mineralized shear-zone between gouge-planes within faintly altered prano- 
diorite walls. It varies in width between 2 inches and 12 inches and averages 6 inches. 
Sulphides include pyrite, galena, honey-coloured sphalerite, tetrahedrite, and, rarely, chalco- 
pyrite; the gangue material consists of quartz and carbonate and, locally, of rock. The ore 
is frequently banded, and crustiAcation and drusy cavities are common; quartz is finely 
crystalline to chalcedonic and the carbonate includes some rhodochrosite. The wall-rock 
contains pyrite in seams and scattered grains to a distance of several inches from the vein. 
Samples taken in the adit returned:- 

(1.) Vein, 6% inches wide, 25 per cent. gouge: Gold, 0.06 oz. per ton; silver, 19.2 oz. 
per ton; lead, 2.3 per cent.; zinc, 7.7 per cent. 

(2.) Vein, 12 inches wide, 10 per cent. gouge: Gold, 0.06 oz. per ton; silver, 22.6 oz. per 
ton; lead, 2.1 per cent.; zinc, 4.9 per cent. 

(3.) Vein, 7% inches wide, 15 per cent. sulphides: Gold, 0.16 oz. per ton; silver, 16.8 oz. 
per ton; lead, 2.6 per cent.; zinc, 10.9 per cent. 

(4.) Vein, 6% inches wide, 90 per cent. sulphide: Gold, 0.08 oz. per ton; silver, 23.8 oz. 
per ton; lead, 6.5 per cent.; zinc, 14 per cent. 

The vein is traceable as a narrow oxidized zone 750 feet north-east of the adit and is 
reported to extend a comparable distance to the south-west. 

The Homestake group comprises three Crown-granted claims, the Homcstukc. 

Homestake Maple Leaf, Troublesoma, and Argentum, and three mineral claims, the 
(Squaam Bay). Maple Leaf No. I, Maple Lmf No. d, and the Arrow Fractim, staked in 1931 

and 1935. The group is owned by the Kamloops Homestake Mines, Limited, 
32 Fairfield Building, Vancouver. The property, on the Louis Creek-Squaam Bay Road, is 
approximately 3 miles north-westward from the head of Squaam Bay, on Adams Lake; or 18 
miles easterly by auto-road from Louis Creek Station on the Canadian National Railway 36 
miles north from Kamloops. The main adit is about 700 feet above the road and has been 
driven into the north-west side of a canyonous creek, Falls Creek, which is tributary t3 Sinmax 
Valley, the main valley leading south-easterly into Squaam Bay; the other workings are above 
this adit and on the same side of Falls Creek. 

Steep V-shaped gulleys, combining to form Falls Creek, prevail in the vicinity of the 
workings, whereas a relatively unbroken hillside extends north-westward and south-eastward; 
this hillside, constituting the north-easterly side of Sinmax Valley, consists of steep, partly- 
wooded and talus-covered slopes. 

The gully of Falls Creek and accessible slopes above expose a section of t&case-schist 
approximately 2,300 feet in thickness. The rocks exposed consist of talcose quartz-sericite 
schists and dixontinuous, conformable lenses of phyllite, which strike north 40 degrees west 
and range in dip from 35 to 50 degrees north-east. 

Three gradational facie% of the quartz-sericite schist may be discerned--a fine-grained, 
fissiie phase yielding talus ,of very talcose flakes, a nodular phase containing ovoid portions of 
ta,lcose rock which may represent the squeezed pebbles of n conglomerat,e, and a finely fissile 
to plaiy phase that is partly chloritic. These phases probably represent gradational ditfer. 
ences in the original sediments. 

. BY J. s. stevenson. 
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The schists are well exposed and contain abund#ant pyrite. The exposed extent of a large 
cross-sectional area of pyritiferous schists h,as been conducive to extreme oxidation of the 
pyrite, resulting in sulphuric-acid solutions that have been further oxidized to yield the yellow 
ferric sulphate which so conspicuously coats the outcroppings and schist talus fragments on the 
walls of Falls Creek. 

Where the bluffs steepen to vertical about 1,500 feet above the workings, the rock changes 
to platy greenstone which may he of igneous origin. 

A zone in the quartz-sericite schist has been partly replaced by massive barite and sul- 
phides; the barite preponderating in the foot-wall, known as the foot-wall lead,, and the sul- 
phidEe in the hanging-wall, known as the hanging-wall lead. These leads me commonly about 
15 feet apart. Although some layers of the barite may range from I foot to a measured 
maximum of 31 feet in thickness, one band has maintained. an approximately uniform thickness 
of 3 feet for an interrupted length of 200 feet. The number of bands in cross-sections of the 
lead ranges from one to a maximum observed of three; it is probable, however, that other see- 
tions may show more and narrower bands. The barite of the foot-wall lead, although massive, 
is han,ded by an alternation of dark- and light-grey bands, conforming in attitude to that of 
the replaced schist; schist-partings, however, separate the different bands’. Un,der the micro- 
scope the barite is seen to consist of a mosaic of equidimensional grains which average 0.2 mm. 
in diameter; these grains are relatively free from twinning o’r gliding, which would indicate 
that the barite is of late formation, post-dating the general deformation and metamorphism 
of the replaced schists. Sulphides up to 1 per cent. ,in amount occur in discontinuous and 
indefinite bands parallel to the banding of the barite. The hanging-wall lead contains a 
greater amount of sulphi&ees than the foot-wall lead and a greater amount of silver; it has 
constituted the ore in the mining operations to date. The lead, where exposed at present, eon- 
sists of alternating bands of schist, barite, and sulphides, the pmportion6 of which vary greatly 
from place to place. This lead is frequently cut by thin lenses of quartz that contain films 
of argentite in the fractures of the quartz. The sulphides ixlude tetrshedrite, galena, sphal- 
erite, pyrite, chalcopyrite, argentite, and a little native silver, listed in approximate order of 
abundance; ruby silver and native gold have been reported. Pyrite and chalcopyrite occur 
mainly in the hanging-wall lead; only an occasional grain being found, in the foot-wall lead. 
The pyrite-grains are unbroken, indicating absence of intense post-mineral deformation, but 
replacement by the other sulphides tend,s to round the sharp corners of the cubes, and where 
well-advanced to leave spherical grains of pyrite; the pyrite ranges in grain size from 0.2 mm. 
(210 microns) to 0.02 mm. (20 microns). Areas of sphalerite, palena, and tetrahedrite are in 

mutual contact, individual areas not being less than 0.3 mm. in diameter; they usually present 
smooth, curving boundaries to each other. Argentite does not occur as an intergrowth in the 
galena, but usually as thin films loosely adhering to the joint-planes of the quartz, which 
frequently occms as veinlets in the schist of the hanging-wall lead. 

The discovery of the Homestake mineral-showings was made in Falls Creek in the summer 
of 1893, and between that year and 1896, &velopment was in progress, and it is reported< that 
20 tons of high-made silver ore was shipped. In the old reports no mention is made of further 
xtive work until 1X%118, when it was bonded by Eastern interests, and hand-mining carried on by 
M. D. Cameron until 1919,, when the option was dropped, and work ceased. Again in 19% the 
property was bonded to J. Trethewey, of Abbotsford, and associates, and worked hy them 
through 1924, but then dropped. Up until this time most of the work had been done east of 
the main fault, but Tretheweys are reported to have proved ore for 2CQ feet westward from 
the fault. In 1925 W. J. Bell reopened the workings, and between 1925 and November, 1927, 
when he ceased operations, shipped a eons’idcrable tonnage of ore. Bell stoped ground exten,d- 
ing for approximately 150 feet westward from the main fault to the present No. 3 raise and 
from the main drift for about 110 feet up the dip of the schists. At the eastern end of this 
stope the lead is only a short distance from the surface, but in the vicinity of No. 3 raise it 
would be about 275 feet along the d’ip from the surface. Because of the variability in width 
and sulphide content of the hanging-wall lead,, the amount of ore in this unstoped area is 
indeterminate. Bell also operated below the main level, on what are known as the 40-foot, 
75.foot, and 15sfoot levels, connected by a winze; but according to reports ore higher than 
25 oz. silver was not located!. In 19’35 the property was reopened by the Kamloops Homestake 
Mines, Limited, which erected a mill of 30~40 tons daily capacity. This company cleaned out 

3 
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the main adit and sank a winze from near the north-westerly end of the foot-wall drift. The 
writer understands that this winze was sunk for about 85 feet and a sinuous drift driven 
south-eastward in an attempt to connect with the old workings on the hanging-wall lead; 
extremely bad ground apparently militated against the successful completion of this work. 
Operations by the company ceased in the spring of 1936. References to the Homestake prop- 
erty, Squaam Bay, may he found in: Geological Survey of Canada Annual Reports, 1894’ and 
1921, and the Annual Reports of the Minister of Mines for 1%93,18$5,1897, 19~13,1917 to 1919, 
1922, and 1930. 

The workings consist of three ad!its. The lowest and main adit is approximately 100’ feet 
higher in elevation than the highway; the middle or Apex adit is 72 feet above the main adit 
and the uppermost is 77 feet above the Apex. 

Extensive parts of these workings were caved at the time of the writer’s examination. 
The workings accessible in the main adit included the main entry-eros,seut, workings lying 
easterly from the main fault, the drift along the foot-wall harite, No. 4 and the uppermost 
part of No. 3 raises. 

The main adit has been driven north 2’0 degrees east for 240 feet to intersect the hanging- 
wall and foot-wall leads. At 110 feet from the portal a drift has been driven along the foot- 
wall lead north-westward for 3800 feet; another drift 170 feet from the portal north,-westward 
along the hanging-wall lead a similar distance (this, drift was entirely caved) ; at 160 feet 
from the portal a drift east for 5,5 feet along what is probably the foot-wall lead; from this 
drift a raise and winze have ‘been driven from a point 20 feet easterly from the main adit; 
an,d 10 feet farther along a crosscut has been advanced 60 feet north-eastward’. 

In that drift going north-westward from B point 110 feet from the portal, and between 
paints 50 feet and 100 feet north-westerly from the main adit, harite is continuously exposed; it 
strikes north-west, dips 30 degrees north-easterly, and averages 3 feet in width; but the drift, 
going westerly into the foot-wall, loses the barite and does not encounter it again until within 
80 feet from the face, where a. band of barite averaging 4 feet in width was followed for 45 
feet until the drift turned into the hanging-wall far 30, feet to the face. Auxiliary workings 
from this drift include: At a point in the drift 5’0 feet north-westerly from the main adit, a 
raise (caved) and a short working going 30 feet in a direction north 75 degrees west, with a 
raise driven from it for 17 feet vertically into the hanging-wall, and then south 70 degrees west 
far 33 feet on a 3’0.degree slope. This’ raise is in a lens of barite, varying from 3 feet to 1 foot 
in thickness and cut by a strike-fault which dips 415 degrees east; the barite-lens dipping 310 
degrees--at 95 feet a caved working d+en north-westward-at 220 feet P. raise (No. 4) has 
been driven beyond and above the band of barite that had heen encountered, in the drift below 
and for 14 feet along a zone, 2 to 3 feet in width, of interbanded sulphides, barite, and schist, 
which constitutes the so-called hanging+vall zone. This has been followed for a short distance 
by a X&foot drift south-eastward connecting this raise with No. 3 raise, now caved below, but 
accessible on a Z-degree slope for 31 feet to its face; thin l-inch bands of mixed sulphides and 
barite were seen in this raise, but they dis,appear before the face is reached. Presumably the 
raise, which is on B 25.degree slope, has been driven into the foot-wall of the zone; much of 
the ground to the south-east of No. 3 raise is reported to have been stoped, and undoubtedly 
represents the main work an the hanging-wall lead. A win% at 45 degrees from the face has 
been sunk at 30 degrees dowa the dip of a 4- to 5-foot band of barite: this winze is reported 
to have followed the harite down for 88 feet; water, however, prevented the examination of 
the winze and associated workings. Four short crosscuts, mostly caved, connect this drift with 
the main portion of the drift, now caved, whdch is 25 to 30 feet north-eastward and is on the 
hanging-wall lead. 

At 170 feet from the portal a drift, as indicated on old plans, has been driven north- 
westwad for about 300, feet from the main adit; this drift was inaccessible. 

At 16,O feet from the portal a drift has been driven eastward for 55 feet, the accessible 
portion, 30 feet, :being along a bar&-band, presumably the foot-wall band, which here averages 
D feet in thickness. From this drift B winze and a raise, No. 1 raise, have been driven on the 
barite from e. point a0, feet easterly along the drift from the main adit; 10, feet farther along, 
a crosscut has been driven 60, feet north-eastward across crumpled, schists. The win% was 
inaccessible. 
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No. 1 raise has been driven on barite for its full length, 100 feet, on B 30degree slope to 
the surface, two small stows, and B branching level lead from this stope, the most significant 
working, being the level, 40 feet up the raise. At th,e face of the south-west branch of this 
level, 50 feet from the raise, and the same distance in the longer north-east but partlywaved 
branch, an important fault, diipping steeply westward and striking north 45 degrees’ east, cuts 
the barite-band. As indicated by the foot-wall barite occurrences westward, the western por- 
tions of this band must have been displaced approximately 4’0 feet south-westward by the 
fault. This same fault outcrops on the surface between the entrance to No. 3 raise and, the 
portal of the Apex adit. 

In the raise and associated workings the barite varies in width from 4 feet to a maximum 
width of 15 feet. 

The rock formation in this adit is grey, lustrous quartz-sericite schist, in which fissility is 
so well developed that caving oeeurs in unsupported ground. 

The Apex adit is 80 feet north-westward from and 72 feet above the main adit. It has 
been driven north, 28 degrees east for 37 feet, north 19 degrees west for 45 feet, and north 42 
degrees west for 32 feet. South-east from the portal and 5 feet across the regional dip a 
l-foot band of barite occurs, and at the portal two Winch bands, separated by 18 inches of 
schist, and 3’0 feet in from the portal two bands of barite separated by 1 foot of smehist 
namely, 8 Z-inch band and another which varies from 3 feet to 18 inches; all the barite-bands 
strike north 45 degrees west and dip 3,Om decrees north-easterly. The adit is lagged from 310 
feet in, to the face, and stoping is reported’ to have been done in the hanging-wall lead both 
above and below the adit. Specimens from the wall along that portion of adit striking north- 
west consist of barite and sulphides that are typical of material from the hanging-wall lead. 
For 50 feet from the face a #broken quartz-lens, averaging 1 foot in thickness, strikes north- 
west and dips gently north-easterly across the schist. The rock formation is grey schist. 

The upper adit is 75 feet above and 125 feet in a direction north 20 &grees west from the 
Apes. Only 50 feet of this working was accessible; in this distance the adit has been driven 
southward from the portal, and at 38 feet in encounters a 4-foot band of barite, which strikes 
north 50 degrees west and’ dips 30 degrees north-east. The rock formation is a talc-sericite 
schist. 

The uppermost working of all is a U-foot adit, 73 feet above and 81) feet in a ,direetion 
north 63 degrees west from the previously described adit. This is~ in barite and is at the base 
of the Barite Bluff, which exposes a 31-foot thickness of grey barite. As seen in this working, 
the lower contact of the barite is against a quartz-lens which cuts the schist up to the barite 
and then spreads along the base of the barite-band; the upper contact is indefinite, consisting 
of bands of b&rite decreasing in number and in thickness. This thick band of barite does not 
continue for more than 35 feet along the strike. 

Numerous irregular and’ lenticular areas of quartz occur on the surface and, in the work- 
ings, These are mostly conformable, but do crosscut the schists occasionally; however, they 
do not cut, the b&rite, but lens out either below or above a barite-band. The quartz is usually 
barren, but in places carries pyrite. Frequently, however, the adjacent schists have become 
silicified. Such lenses occur in the short adit below the Barite Bluff; in the Apex &it; in, a 
bluff between the surface entry to No. 1 raise and the portal of the main adit, and at several 
places in the main adit. The quartz in the bluff consists of lenses of watery quartz up to 
2 feet in thickness and separated by thin layers of schist; the strike-length of these lenses is 
not greater than 20 feet. In the adit the largest occurrence is’ a 4-foot interbedded mass of 
barren quartz 75 feet from the portal. These lenses of quartz do not appear to be of economic 
interest. 

Numeyous outcroppings of barite-bands occur in the shallow draw, which extends north- 
ward up the hill and a few feet west from the portal of the adits. These occur discontinuously 
north-westward from the portal of the Apex adit for approximately 75 feet and consist of two 
sets of bands, 15 feet apart ~CCOSS the dip; the bands are up to 1 foot in thickness and 15 feet 
long, and probably represent a continuation of the foot-wall b’and as’ found’ in the Apex adit. 

In addition to the main fault that strikes north-east and has displaced the ground to the 
north-west of it for a maximum estimated amount of 40 feet horizontally to the south-west, 
there are numerous other faults of lesser magnitude which cut and displace both quartz-lenses 
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and barite, but the dis~placements have not been so great or indeterminant that continuations 
of the lead,s have not been found beyond them. 

The North Star group comprises the following mineral claims: Lydia, 
North Star Creede, Rem, Petrus, Thelma Fmction, Farm Number I, and the Lark. 

@irk Creek). These claims were variously staked in 19e4, 193:3, and 1934 by the present 
owners, Nick Forsberg, Oscar Bolin, Carl E. Johnston, and ass,ociates, 

of Barriere. The property is reached’ by 8 miles of good pack-horse trail up Birk Creek from 
Carl E. Johnston’s ranch at the end of the North Barriere Lake Road,; this ranch is 20 miles 
north-east from Barrier+ a settlement on the North Thompson River some 40’ miles north of 
Kamloops. 

The claims lie to the south-west of the headwaters of Birk Creek and at elevations ranging 
from 4,500 to 5,5OQfeet. The work’ mgs, as of June, 193~6, comprise a south and a north group. 
The south group is the more extensive and consists of two short adits an6 several open-cuts, 
which have been driven on showings in th’e steep, easterly-facing slopes of Creede Creek, the 
uppermost south-west tributary of Birk Creek. The north group of workings, at an eleva- 
tion of 4,500 feet, is mme 4,000 feet north-west from the south and in the law-lying area at 
the head of Birk Creek; these open-cuts, which have been d,riven into the bank of Birk Creek, 
are badly sloughed and only surface exposures could be examined. 

The rack-types constitute a conformable, slightly metamorphosed series, consisting of lus- 
trous pbyllite, flaggy, eherty quartzite, pebble conglomerate, a highly-altered feldspar-porphyry 
dyke, and two carbonate rocks, both conformable to the other rocks, but one consisting of 
ankeritic carbonate and s&cite and the other only of calcite, the former probably representing 
th,e carbonization of some previous, rock and the latter merely recrystallized limestone. 

These rocks strike north 20’ degrees west and range in dip from 50 degrees north-east to 
vertical. An id,eal section north-eastward across the dip and along the hillside on the level of 
the upper adit would show by actual exposures and by projection of be& along their strike to 
the section-line the following approximate thicknesses: Ankeritic carbonate zone, 20 feet; 
grey chertyquartzite, 310 feet; phyllite, 20 feet; pebble conglomerate, 15 feet; impure quartzite 
and phyllite zone, hQ feet. 

The phyllite varies from a sandy shale with well-developed secondary cleavage to a black, 
wavy phyllite, the cleavage surfaces of which are made lustrous by abundant sericite. The 
quartzite is variable. A flaggy phase consists of ribs of light, greenish-grey or of black, 
eherty quartzite, the ribs ranging from 3 to 4 inches in thickness and alternating with shaly 
layers which range from Va to % inch in thickness. A more massive phase consists of a dark- 
grey, coarse aggregate of watery quartz-grains accompanied by a few feldspar and hornblende 
grains. Stresses on this rock havebeen sufficient to develop B periphery of fine-grained, quartz 
around the larger grains of quartz, but not to impart any marked lineal structures to the rock. 

The fine pebble conglomerate to emrse grit contains Iboth smooth and angular pebbles, 
oriented with the strike of the main rock-mass, and ranging in size from ‘% by % inch to 
+A0 by % inch. The pebbles represent d’ense, light-grep feldspathic and black eherty rack- 
types and are set in a fine-grained quartzitic matrix spotted’ by aggregates of replacing 
ankerit.ic-carbonate grains. The ferruginous carb~onate-zone recurs both in the south and 
north workings. It is seen to consist of alternating patches of carbonate and densely-packed 
sericite fibres that replace the carbonate and are evidently a manifestation of hydrothermal 
action. A few large, irregular quartz-grains are also present. The limestone occurs in a few 
scattered points’between the north and south workings; unlike the ferruginous carbonate-zone, 
the lim~estone ,daer not weath,er brown but to a dark-greyi,sh nmss of granular &cite. 

Medium-grained and highly-altered diorite outcrops north-westward up the creek from 
the showings of the north-group; it is in contact with the ferruginous limestone. 

Quartz-sulphide bodies occur as irregular lenses and as more or less tabular v&s cutting 
the various members of the above metamorphic series. The sulphides in the veins are chiefly 
galens and sphalerite; occasional bunches of pyrite and small amounts of chalcopyrite occur, 
but no tetrahedrite was seen. Ankeritic carbonate, earlier in formation than the quartz veins, 
is widespread in the rock formations and usually oeeurs as small scattered patches of rusty- 
weathering grains. Gold values are low, but silver, lead, and zinc values are comparatively 
high. 
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South Showings.-These showings have received the greater amount of prospecting and 
therefore will be described in some detail. 

The workings may be divided into three generalized groups-(l) a western, disclosing a 
tabular vein which strikes north-south in flaggy, grey, cherty quartzite; (2) a central group, 
showing disconnected quartz-lenses in sheared phyllites and black quartzites; and (3) an 
eastern group, exploring a roughly tabular quartz vein in phyllites, impure quartzite, and 
conglomerate. 

(1.) Five open-cuts and strippings beginning to the west of and continuing south from 
the upper &it have exposed a tabular quartz vein, presumably continuous from the first 
exposure, beginning at a place 3’0 feet south-west from this adit and extending southwards 
a distance of approximately 15’0 feet on a 3Q-degree hillside sloping up towards the south. 
The vein strikes north, dips from 45 degrees to 50 degrees west, and varies from 4 inches to 
2 feat in width, but the change is gradual. The vein cuts flaggy quartzite that strikes north 
30 degrees west and dips approximately vertical. The vein-matter is mostly quartz, but small 
pockets of galena and pyrite occasionally occur. 

(2.) Several open-cuts, and one adit, the upper, have been driven on the various diseon- 
neeted lenses of quartz comprising the central group, the description of which immed,iately 
follows. 

The most northerly of four cuts has been dug on the west side of the creek at a point 
80 feet westerly from the cabin. These four open-cuts have been dug across a northerly- 
striking zone of irregular quartz-lenses. Ninety feet of strike-length has been partly explored 
by these cuts. The strike of the different portions, of these showings varies from north to 
20 degrees east and west of north; the dips are very variable. The widths range from a 
few inches to 3 feet of quartz. Small segregations of galena occur in the lenses; such 
material carries the values. A sorted sample taken by the Resident Engineer in 19315, from 
the second cut southwards assayed: Gold, 0’.54 OZ.; silver, 40.6, oz.; lead’, 62 per cent.; zinc, 
trace. 

The showings in that portion of the second group lying on the east sid,e of the creek have 
been explored by one large open-cut, the upper adit, and by intermediate strippings. The 
open-cut is 140 feet south-east from the cabin; the adit is 1208 feet south from this cut and 100 
feet higher in elevation. The open-eut has been driven for 25 feet along a narrow zone, 4 to 5 
feet wide, consisting of black, sheared phyllite that lies between two zones of flaggy, cherty 
quartzite, striking north 20 degrees west and dipping 508 degrees north-easterly; black quartz& 
lies on the east and, a light-grey variety on the west of the sheared phyllite. The face of this 
cut shows three irregular and connected quartz-lenses in the sheared phyllite: the maximum 
width of any portion is 10 inches; sulphides are scarce. 

Between the 25.foot cut and the upper adit (the position of these has been given in the 
foregoing paragraph) there are four irregular areas of milky quartz; they contain very little 
sulphides. The largest lens measures 16 feet across an irregular width. 

The upper adit, 245 feet in a direction south 15, degrees east from the cabin, begins as 
a deep open-cut driven south 32 degrees east for 36 feet, then as an adit at south 18 degrees east 
&or 26 feet and south 40 degrees west for 21 feet. Six feet from the face a B-inch tabular 
quartz vein containing patches of pyrite strikes nort,h-south across the adit and dips 50 
degrees east. Four feet farther from the face, quartz-lenses carrying similar sulphides occur; 
on the east wall there being a group of K-inch lenses and on the west wall 3 feet of lentieular 
quartz. From 10 feet outside the portal to a point 15 feet in, there is a vein that is variable in 
strike and dip hut continuous; l,O feet outside the portal it begins at a place 4 feet and 2 feet 
from the Aoor in the east and the west walls respectively, and 15 feet in it disappears, in the 
floor as B vein, striking north-west and dipping PO degrees south-west; here it carries abund,ant 
sulphid,es, and a sample taken across a 24-inch width by the Resident Engineer in 1935 assayed: 
Gold, 0.20 oz.; silver, 19.6, oz.: lead, 32 per cent.; zinc, 4 per cent. The rock for 10 feet from 
the face is grey, flaggy, cherty quartzite, striking north 208 degrees west, dipping 75 degrees 
north-east in conformable contact with phyllite that extends to the portal and the open-cut. 

(3.) The workings on the third or eastern group of showings consist of four surface cuts, 
and a low-level adit, known as the lower adit, d,riven to intersect the downward extension of 
quartz veins exposed in the upper open-cuts; at the time of examination the adit had not 
encountered any vein-matter. This lower adit is 165 feet in a direction south 58 d,egrees 
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east from the cabin’; it is also at approximately the same elevation as, and some 75 feet in a 
direction north 70 degrees east from, the Z-foot open-cut, on the east side of t,he creek and 
described under group (2). It has been driven south 88 degrees east for 18 feet, south 40 
degrees east for 25, feet, and south 7 degrees east for 21 feet. Twenty-five feet from the face 
it follows a fault-zone approximately 8 inches wide and containing home gouge; the face shows 
2 inches of gouge in this fault, which, at the face, strikes north 20 degrees west and dips 60 
degrees east. Along the back there are many small drag-folded quartz stringers in the 
phyllitic wall-rock. It is to he noted that the hanging-wall of the fault in the face is phyllite, 
whereas the foot-wall is dark impure quartzite, which continues for 208 feet along the west wall 
of the drift. 

At a point 240 feet in a direction south 50 degrees east from the eahin, or 80 feet south 
31) degrees east from and 60 feet higher than the portal of the lower adit, a short open-cut has 
been driven across a shear and on a quartzauiphide lens that averages 1 foot in width. A 20- 
inch foot-wall sample taken across this by the Resident Engineer in 1935 assayed: Goid, 0.36 
oz.; silver, 40.6 oz.; lead, 52 per cent.; zinc, trace. The rock is sheared phyllite. 

Twenty-five feet above and’some 15 feet south from the short open-cut last described, trench- 
ing has exposed a quartz vein ranging from 1 foot to 2 feet in width that strikes north and 
dips 50 degrees easterly. The nor,th end of this exposure is bent and dies out in a strong ver- 
tical shear-zone striking approximately north 20 degrees west, but the vein continues south- 
wards up the hill to a third cut driven, southward for 8 feet. In this cut the vein ranges in 
width from 12 to 18 inches, and towards the face is drusy and eon,tains a greater amount of 
galena and pyrite than in the lower cut. It is to be noted that in the lower cut and in the 
portal of the upper, the vein is in slightly sheared, impure quart&e, but towards the face of 
the upper it enters a hard massive band of pebble conglomerate that is approximately 15 
feet thick. 

A band of conglomerate probably the same is exposed 160 feet s,outh and some 50 feet 
higher in elevation, where a stripping 380 feet long exposes a quartz vein which strikes north 
and dips 55 degrees east; this vein attains a maximum width of 1 foot, ‘becoming lenticular 
when it passes from massive conglomerate and impure quart&e into sheared phases of these 
and of phyllitic rocks. The continuity of this vein or its possible connection with that exposed 
in the three lower cuts has not been prove6 by work along its strike. It is to he noted that the 
only intrusive on these north showings, occurs 25, feet west of the last-mentioned showing. 
Here an 8.foot,feldspar-porphyry dyke strikes west for an exposed distance of 40’ feet through 
impure quartzites, and has been so thoroughly carbonatized hy ankeritic carbonate that the 
surface outcrop is a brown earthy mass. 

North Show&gs.-The north showings are some 4,OO’O feet north-west from the south 
group and are in the upper stretches of Birk Creek at an altitude of approximately $5’00 feet. 

The two workings on these showings consist of a combined open-cut and adit in south hank 
of Birk Creek, and a second open-cut some 15,O feet westerly up the creek; these have heen 
driven from the creek-level southward into a cut-bank that is approximately 30 feet high. 
Since no recent work had been d,one, the adit was caved and the open-cuts badly sloughed at 
the time of the examination. 

The first, or easterly showing, consists of several sinuous quartz veins that range from 
1 to 12 inches wide and occur in highly sheared phyllite and phyllitie conglomerate. 

The sheared phyllitie rock is in conformable contact on the west, with a massive red 
weathering and highly ferruginous carbonate-zone which strikes north 3Q degrees west and 
dips approximately vertical. 

The sulphides in the quartz veins consist of abundant sphalerite and, galena, with minor 
amounts of pyrite and chalcopyrite; no tetrahedrite was seen. 

A section of rock approximately 40 feet long by 10 feet high has been exposed by the 
sloughing of this old open-cut and short drift (reported length 10’ feet) ; the latter was 
apparently driven on the strong& of the quartz veins described above, although the face is 
reported to contain material similar to some dump material which was seen to he a granular 
quartzose rock made blotchy by scattered patches of galena, sphalerite, and ankeritic car- 
bonate; this rock appears to represent incipient replacement of the impure quartzite by sui- 
phides and ankeritie carbonate. 
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The second or westerly showing, approximately 159 feet north-westward up the creek from 
the first, consists of one open-cut approximately 19 feet in diameter. Here a section of 
pyritized quartzite lying in the foot-wall and east of some massive ferruginous limestone is cut 
by a shear-zone 2 to 3 feet wide; the shear contains numerow I- to 4.inch stringers of quartz; 
mineralization is slight. The shearing is conformable to the general attitude of the rock, 
which strikes north 20 d,egrees west and is approximately vertical in dip. It is to he noted 
that this showing is westward from the easterly showing and’ is across the strike of the 
formation. 

No ore had been shipped at the time of examination. 
This group consists of six mineral claims, Twin Mountain Non. 1 to 6, inclu- 

Twin Mountain. sive, staked, in December, 1936, and owned by Henry Height and associates, of 
Barriere. The camp, at an elevation of 4,500 feet, and the workings, at an 

elevation of 5,000 feet, are on the west side of Adams Lake, the elevation of which is 1,360 feet. 
They may be reached from Samatosum (Johnston) Creek, which is 6 miles up Adams Lake 
from Agate (Squaam) Bay, by a steep pack-horse trail about 5 miles long. The cabin is on 
a heavily-wooded, low plateau, but the showings are on a steep and also heavily-wooded hillside 
which slopes south-westward to the plateau; they are some 500 feet above the cabin. 

The workings consist of twelve trenches and strippings across a dolomite-zone that 
averages 10 feet in width and is enmclosed in rocks which vary from quartz-sericite to greenstone 
schist. This zone strikes north-west and has been traced by the cross-trenches for approxi- 
mately 4,600 feet. Inasmuch as the showings in these trenches are all very similar, they will 
not he described in detail. 

The dolomite-zone consists of a main layer, ranging from 9 to 20 feet in width, that is 
accompanied by other thinner layers spaced a few feet on either side of the main one and which 
range in width from 10 inches to 10 feet; all the layers are separated by beds of schist, with 
which they are usually conformable. Where the zone is not conformable, however, it is seen 
that the schist is bent in the direction of the dolomite layer, indicating that in such instances 
the dolomite occupies a fault, movement along which bent and dragged the schist in the 
direction indicated. 

The schists strike north 45 degrees west and dip 50 degrees north-east. Frequently the 
dolomite is cut by quartz-lenses which are quite discontinuous, pinching out within a few feet, 
and which range in thickness from an inch up to 3 feet. The dolomite itself is by no means 
pure, but is an intimate mixture of quartz, dolomite, and sulphides. Both the dolomite and the 
quartz contain varying amounts of galena, sphalerite, pyrite, and chalcopyrite. Several 
samples across the mineralized zone were taken, and these are enumerated below:- 

Gold. mvrr. Lead. zinc. ’ Nature Of Sample. 

Aernr$ 2 feet of heavily mineralized dolomite. 
Picked, heavy Calem apeeimens. 
*erors F indxa oxidized dolomite, but showinc considerable 

bale”& 
Selected heavy sulphides from eontaet “f schist and dolomite. 
HP.\Y Invite in B quartz.lens. 

The rock formations consist of a gradational series of schists that strike north 45 degrees 
west and dip 50 degrees north-easterly. In the immediate vicinity of the dolomite they vary 
from buff-coloured, paper schist-ix.. quartz-sericite schist-to a mottled, light-green phase- 
i.e., one containing small amounts of chlorite. In the bluffs, which lie 25 to 100 feet to the 
north-east, greenstone-schist occurs; this is quite green and chloritic and frequently more 
massive than the quartz-sericite schist. It is to be noted that the greenstone is conspicuously 
cut by many veinlets of dolomite. 

ADAMS PLATEAU AREA.:; 

ndnms Platea?r.-This plateau extends between Adams Lake on the west and the North 
Fork of Scotch Creek on the east, a distance of some 12 miles from east to west. The plateau 

* BY J. 9. stevenson. 
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proper is at an elevation of 6,000 feet, is approximately 7 miles in diameter, and equidistant 
between Adams Lake and Scotch Creek. 

The writer wishes to state clearly that the names applied to the various groups of workings 
described in this report are the names under which such groups have been described in the 
Annual Report of the Minister of Mines for previous years, and that they are also the names 
by which such groups are locally known, Because of the lapsing of claims and of restaking 
during this summer (1936), the present ownership, grouping, and new naming of claims has 
not been officially ascertained for this report. 

On the plateau and close to its rim there are four properties, or rather groups of Claims- 
the Lucky Coon (McCillivray group), the King Tut, the Speedwell (Thornton-MeLead) group, 
and the Mosquito King (Bischoff group). 

The first three are near the headwaters of Spillman Creek and are reached from Adams 
Lake; they were examined by the writer. The fourth is reached from Scotch Creek and was 
not examined. The average elevation of these groups is 6,000 feet. Between the first three, 
which are on the north-westerly edge of the plateau, and Adams Lake, there are two other 
groups-the Donnamore (Lund) group at an elevation of approximately 4,500 feet and the 
Della group at an elevation of approximately 3,500 feet. 

With the exception of the Mosquito King group, the above-mentioned properties arc 
reached from Adams Lake. A motor-road goes from Squilas, which is 41 miles east of 
Kamloops on the Revelstoke Highway, to the south end of Adams Lake, 9 miles distant. From 
here three routes may be followed-the best is by a good pack-horse trail which begins at the 
south end of Adams Lake, approaches the plateau from the south side, following a route which 
lies west of Nikwikwaia (Gold) Creek, climbing steeply for 5% miles to 6,000 feet elevation, 
that of Adams Lake being 1,360 feet, and then along the top of the plateau northward for 5’% 
miles to the properties, which are near the headwaters of the main West Fork of Spillman 
Creek. The second route is by motor-host for 18 miles up the lake to Spillman Cresk and 
thence south-easterly by a steep foot-trail (McLeod’s trail) for 6 miles to the properties. The 
third route is by way of a very steep trail (Wilson’s trail) from a point on the east shore 13 
miles from the south end of the lake. This reaches the plateau and the properties within 
a distance of approximately 4 miles. 

The outcrop of the mineralized done on the main plateau groups (Lucky Coon and King 
Tut) extends north-eastward along the rim of the plateau at an average elevation of 6,000 feet, 
On the west and north-west the badly-burned hillside slopes steeply, 20 degrees to 40 degrees, 
towards Adams Lake. On the east and south-east the country is gently rolling and is of 
a typically alpine, open-grazing type, with interspersed meadows and thickets of scrub spruce 
and balsam. 

With the exception of the Della (described in the Annual Report of the Minister of Mines 
for 1934), which is a small showing of silver-bearing grey copper, all these properties are 
lead-zinc prospects. The oldest groups and those on which most work has been done ape the 
Lucky Coon (McCillivray) and King Tut groups. 

These properties were first described in the Annual Report of the Minister of Mines for 
1927. At that time three main exposures were known on the Lucky Coon-namely, the main 
Lxeky Coon showing to the north-east, the showing in Spilhnan Creek, 4,000 feet to the south. 
west on the then Elsie claim, and an intermediate one in a small creek on the then Golden ~~~~~ 
olaim. Apparently at that time very little work had been done. In 1928 the Granby Consdi- 
dated Mining, Smelting, and Power Compsny optioned the Luekg Coon group and did 694 feet 

of diamond-drilling, 3,420 feet of trenching, and 52 feet of drifting (Annual Report of the 
Minister of Mines for 1928, page ZlO), then relinquished the option. From the 1930 Report jt 
is inferred that the Granby Company drilled six hales. A small amount of further prospecting 
was done in 1929 by H. McGillivray (one of the original stakers) and associates. 

Since 1930 no new work of importance has been done on the I,ueky Coolr group. one 
thousand feet of surface work is reported to have been done in 1932 on the K&g Tut group and 
stripping and the driving of short workings done on the Speedwell and Donnamore groups to 
the north-west. Many of the claims have lapsed and were restaked this summer (1936), so 
the exact ownership is not known. However, the names used are those under which the 
properties have been previously described in the Annual Reports of the Minister of Mines, 

.- 
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References to the ~~~~~ P~&U area may be found in the Annual Reports of the Minister 
of Mines for the years 1927 to 1932, inclusive, and for 1934. 

The mineralization consists of narrow, slightly lenticular, layers of sulphides 
Lucky Coon and silieified rock, and represents the replacement of limY, quartz-sericite 

(i%eCillivray) schists, phyllites, and greenstone-schists, by mineralizing solutions. That 
GrOUp. which has been considered BS possible ore is B narrow layer, in Places tW0 

layers, ranging from 20 inches to 4 inches in width and averaging approxi- 
mately IO inches, that extends from the main Lucky Coon showing on the north-east to the 
Elsie showing in Spillman Creek, & distance of approximately 4,000 feet. TYPIcal specimens 
of the sulphides were polished and studied under the metallographic microscope. 

Except where extremely massive, the ore is definitely banded. The sulphides include 
arsenopyrite, pyrite, sphalerite, galena, and argentite and a little tetrahedrite in r+ very 
siliceous gangue. The proportions of the sulphides to one another, or to the gang% vary 

considerably along the strike of any one bed. 
Arsenopyrite, ranging from 1 to 25 per cent. of the sulphides, occux BS well-crystallized, 

diamond-shaped grains ranging from I millimetre to 0.5 millimetre in diameter, or BS smaller 
grains averaging 0.02 millimetre, the smaller grains representing larger ones which have been 
nearly replaced by sphalerite or galena. 

Pyrite, ranging from 1 to 75 per cent, of the sulphides, occurs characteristically as cubes 
that may be embayed or largely replaced by sphalerite or galena, but which are markedly 
unbroken by frwturing. This indicates that there has been little or no stress on the pyrite 
since its formation. The large cubes average 1 millimetre in size, but smaller areas average 
0.05 millimetre. Many of the larger cubes are by no means solid pyrite, but may contain up 
to 25 per cent, of small, cusp-shaped weas of replacing sphalerite and galena. 

The sphalerite and galena are commonly intimately intergrown; the galena replacing the 
sphalerite in such a manner that embayed islands of sphalerite with intricate cusp-shaped 
borders to the galenn prevail. A study of sphalerite-galena areas, free from other sulphides 
or Eangue, indicates that the galena may contain up to 40 per cent. sphalerite, an average size- 
distribution of sphalerite areas being 5 per cent. 0.07 mm., 85 per cent. 0.035 mm., and 10 per 
cent. 0.007 mm. Areas of single sulphides greater than 0.07 mm. in size are not common, 
In addition to sphalerite, a field of galena may contain numerow islands of arsenopyrite, 
pyrite, and gangue of similar size and shape, the aggregate amount of these exceeding that 
of the galena. 

Argentite occurs only in the galena an’d BS small irregular areas averaging 50, microns 
in size; it is not common and can only be seen by careful etching of B galena surface. 

The rock formati,ons affected by the sulphide mineralization include quartz-sericite schist, 
greenstone-schist, and phyllite, all somewhat limy, ranging in strike from north 50 to 60 degrees 
east and in dip from 30 to 50 degrees north-westerly; however, a large area of quart&e is 
found in the vicinity of Nikwikwaia Lakes, lying 1% miles south-westerly from the Elsie adit 
in Spillman Creek and approximately half a mile south-east from the projected strike of the 
above rocks. The quartz-s&cite schist is light grey in colour and so well foliated that the 
weathering of outcrops pives rise to an abundance of fine flake-talus; under the microscope 
the schist is seen to consist of wide bands of fine-grained quartz containing an abundance of 
s&cite, and of narrower bands of chlorite and well-crystallized calcite. The greenstone- 
schist grades imperceptibly into the above, the only difference being a marked increase in the 
chlorite content. The phyllite is a lustrous black rock, the foliation-planes of which ars 
minutely crenulated; microscopically it is wen to consist of broad, wavy layers of cloudy, 
carbonaceous material and fine-grained quartz and of thinner, lenticular streaks of calcite or 
of recrystallized quartz; minute fibres of s&cite are very widespread. The quart&e is a 
light, grey weathering rock cut by numerous, sinuous, quartz veinlets. Microscopically the 
rock consists of a mosaic of clear quartz-grains containing numer~ous shreds and xxne ]entieular 
bands of sericite, and cut by veinlets of more coarsely-crystallized quartz. 

The following description of the workings will conform as much as possible to descriptions 
in previous reports:- 

Cross-sections of the main band, which were availaMe for srunpling on the &fcGillivray 

group, were few and, only four samples taken. These compare in kind with those reported by 

- 
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the Department in previous years, and indicate that in proportion to the lead there is a large 
amount of zinc present and not large amounts of silver. 

The most important showing on the McGillivray group is the main Lucky Coon showing, 
Here a cut exposes a length along the dip of 15 feet and a width across the dip of 4 feet. The 
sulphide-lens as exposed ranges from 10 to 14 inches in thickness and consists of banded galena, 
pyrite, arsenopyrite, and sphalerite in a siliceous gangue; the latter constitutes abou,t 10, per 
cent. of the vein-matter. A sample taken ae~oss 14 inches assayed: Gold, 0.02 oz. per ton: 
silver, 3.4 oz. per ton: copper, nil; lead, 3 per cent.; zinc, 16 per cent.; and arsenic, trace. 

Immediately adjacent to this cut on the south-west the hillside (a dip-slope) has been 
stripped in two sections, one 100 feet long and the other 65 feet long; both having a maximum 
slope-width of approximately 25 feet. These strippings show that there is one, and sometimes 
two, lenses of ore; a hanging-wall lens attaining a maximum width of 8 inches and a foot-wall 
lens of 20 inches. A thin parting of schist separates them. Several lsrge blocks of slide-rock 
lie in this stripping. These blocks averaffe 5 feet square, 1 to 2 feet in thickness, and contain 
widths of ore comparable to that mentioned; it is evident from their orientation that these 
slabs have moved only a few feet from their outcrop. A ssmple taken across the full width of 
the mineralization-nnmely, 12 inches--in one af these slabs assayed: Gold, 0.02 oz. per tan; 
silver, 17 oz. perton; lead, 14.5 per cent.; zinc, 24 per cent.; arsenic, 1.5 per cent. The rock 
formation in the vicinity is a well-oxidized quartz-sericite schist. 

One hundred feet south-west from this sbripping a small trench shows a 3.foot section 
across schist which contains a l- to -I-inch band of pyrite, arsenopyrite, and a small amount 
(approxjmately 1 per cent.) of xalena in a very quartzose gangue. 

Seven hundred feet Pouth-west from the last a diagonal strippins south-westward up 
the hill for 120 feet exposes a l-foot lens of sulphides and quartz; heavy galena occasionally 
is as wide as 3 inches. 

One hundred and fi f ty feet south-west from the top of this there is a shallow, caved, 
inclined shaft on a IO-inch lens of rusty schist, containing a few small kidneys of galena. 

One hundred and fi f ty feet south-west from the incline another diagonal stripping south- 
west up the hill for 120 feet exposes 10 inches of quartz and mixed, sulphides, arsenopyrite 
being abundant. 

The next showing is 900 feet to the south-west in a gulch. Here a short section, 10 inches 
wide, of sulphides, chiefly sphalerite, lies in lustrous black phyllites; some beds are limy. Very 
little work has been done here. 

The last main showing is an adit referred to as the Elsie adit, driven for 25 feet north-east 
into the bank of the main westerly branch of Spillman Creek. This is a drift along two bands 
of heavy &exe, 6 inches and 14 inches in width and separated by a &inch partinE of black 
phyllite. This is by far the best section of galena on the property. A composite sample across 
there two bands and omitting the rock-partins assayed: Gold, O,.O’Z oz. per ton; silver, 14,.8 
oz. per ton; lead, 22 per cent.; zinc, 16 per cent.: arsenic, trace. 

A sample was taken across the continuation of the adit-band across the creek and repre- 
sents a 12.inch section containing. three 2- to 3.inch lenses of mineralization similar to that in 
the adit; this sample assayed: Gold, 0.02 oz. per ton; silver, 10.2 oz. per ton; copper, nil; 
lead, 17 per cent.; zinc, 32 per cent.; arsenic, trace. 

Just above the cap of the adit there is a large lens of barren white quartz that in 4 feet 
thick and extends 10 feet down the dip of the phyllites: it is apparently a discontinuous body. 

In the vicinity of the Elsie adit, Spillman Creek affords the hest cross-section of the rocks 
available. To the nort,h-west of the creek &-ix., in the north-west section-the rocks are 
exposed for 400, feet down the creek and are black, lustrous phyllites, with no sulphide lenses. 
To the south-east the foot-wnll section is exposed for 1,O’OO feet, up the creek; here the rocks 
are chiefly greenstone-schists, which fear the last 200 feet on the south-east contain a few 
intercalated limestone-bands. Other than one S-foot indefinite lens of pyritic replacement, 
n,o sulphide-lenses similar to the main one were seen in thi,s section’. 

Although Spillman Creek affords the only section across the strikeof the prospected band of 
mineralization, it seems hardly possible that this section would have been so placed, as to 
miss all possible other lenses in the foot-wall or hanging-wali of the main band. It in probable, 
therefore, that in this vicinity there are no other lenws or bands of galena-sulphide min- 
eralization. 
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No heavy galena has been found south-west of the Spillman Creek adit. Several open- 
cuts have been dug at intervals far a distance of 1,40~0 feet to the south-west, but these are 
across three wry quartzose bands of sulphides, which consist chiefly of pyrite and arsenopyrite; 
although galena does occur in small amounts. Although the average width of these bands is 
1 foot, a pit in the most north-westerly group shows 5, feet of strong silicification with accom- 
pawing arsenopyrite, B little pyrite and galena. A S-foot sample across this assayed’: Gold, 
0.04 OS. per ton; silver, 3,.4 oz. per ton; copper, nil; lead, 2 per cent.; zinc, 108 per cent; arsenic, 
2.5 per cent. 

The showings are on the old Thornton-MeLeod property, the King Tut, and 
King- Tut Group. adjoins the McGill&ray property, Lucky Coon group, on the north and east. 

The workings consist of two short adits, one of which is completely caved, 
and strippings. The accessible adit is 225 feet north-east from the caved adit and is 3,000 
feet north-east from the main Luck?/ Coon showing, first described. At present there are no 
showings in the 3,O~O~O~ feet between the Ring Tul and Lucky Coon. The open adit is driven 
north 50 degrees west across serieite-schists and 15 feet from the portal it cuts a 1%.foot 
siliceous band, which contains a little pyrite, galena, and sphalerite. 

Five hundred feet eastward across a meadow two strippings, each 25 feet long and 25 feet 
apart, expose a hard siliceous rib, 2 to 2% feet wide. This is chiefly quartz but contains small 
amounts of mixed sulphides, pyrite, arsenopyrite, galena, and sphalerite. A short 2. to 3.inch 
lens of a fine-grained mixture of galena and, sphalerite was seen. 

Approximately l,O’O’O’ feet north-east from here several trenches have been dug, but these 
have all sloughed and no work was evident in any of them. Judging from the sparsity of 
mineral samples on the dumps, no,thing of importance was found in these trenches. 

These workings are on 8. bench on the steep hillside ahout 6,000 feet in eleva- 
Speedwell Group. tion. They are below and 1 mile north 40 degrees east from the King Tut 

adits. The mineralization is by no means similar to that in the Lucky Coon 
or King Tut workings. Two short adits, one caved and the other locked, have been driven on 
decomposed rusty schist and, phyllite that evidently original!y contained abundant pyrite as 
the only important sulphide. The rock formations inelud’e quartzose-schist and phyllite in the 
immediate vicinity of the workings and 200, feet north of them steep bluffs of mpnzonite. 

The workings on this property are on a. steep hillside sloping into one of the 
D0ll”ZiIWXre eastern branches of Spillman Creek. They lie between 4,5,00, and 5,0’00, feet 

(Lund) Group. elevation and are approximately 3 miles north 35 degrees east from the 
Lucky Coon showings. At present the property may be reached by either of 

two ways-by a steep foot-trail, approximately 4% miles long, and a climb of 3,200 feet from 
the eastern share of Adams Lake at the mouth of Spillman Creek; or by a steeper trail 
descending 1,500, feet for approximately 1,Yz miles from the King Tut showings. 

The workings examined are very definitely off the plateau. The strippings, show a pre- 
dominant series of laminated argillaceous-quartzite rocks, silieified in varying &grees, and 
containing a very strongly s,ilicified band, 6 inches to 2 feet wide, the latter including occasional 
concentration,s of pyrite, galena, and sphalerite. 

A sample across 2 feet of this material assayed: Gold, O.O,Z oz. per ton; silver, 1.6 oz. per 
tan; lead, nil; zinc, 22 per cent.; arsenic, trace. 

This is on the east side of Adams Lake, some 3 miles south of Squaam Bay. 
Lincoln Although it is not on the plateau, mention is made of it here to indicate that 

PWpTY. the mineralization is not a continuation of that found on the plateau. The 
occurrence is a relatively clean l&inch replacement-band of pyrite and some 

quartz in grey quartz-sericite schists which strike north 45 degrees west and dip 45 degrees 
north-east. The average strike of the schists, etc., an the plateau is north 50’ degrees east and 
the dip north 50 degrees west. The work d,one on this property consists only of one short adit 
and three to four small strippings; they are all at lake-level. 

PLACER DEPOSITS. 

HnRRIS CREEK. 

Harris Creek flaws into the broad Lumby-Long Lake Valley at a point 3?/2 miles south-west 
of Lumby. The creek heads in the Buck Hills and flows north-west some I4 miles to its, con- 
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fluenee with Nicklen Creek, and from this point, north and east to Shuswap River, the combined 
stream is known as Bessette Creek. To avodd confusion the latter name is not used in this 
report. From a point 13 miles east of Vernon, on the Vernon-Edgewaod Highway, the creek 
is reached, by a side-road 2,?/ miles in length. 

The elevation of the lower section of Harris Creek is about 2,OOQ feet and that of the 
near-by summits is 3:,50’0 feet and more. Below the principal tributary, McAuley (Gold) 
Creek, and for 2 miles above, a total distance of 1% miles, the creek flows in a flat-bottomed 
valley with steep sides, the average width of valley-b,ottom being commonly 600 to 700 feet 
and in a few places 3100, to 400 feet; the grade is about 80 feet per mile. Immediately below 
the mouth of Nicklen Creek is a section of canyon about 100 feet wide and 600 feet long, from 
which the creek enters upon the broad Lumby Valley. A prominent gravel-bench level flanks 
the Lumby Valley at a height of 2,OO feet and is preserved in sections, in at least the lower 
6 miles of Harris Creek Valley. Timber is heavy in’ the creek-bottom and on the south side of 
the valley, the north side of which is openly wooded. 

Gwlogy.-The rocks of the region are principally schists and gneisses of considerable 
age. At the mouth of the creek mica-schist is the common rock-type, and above the mouth a 
grey-coloured,, gneissose dioritie rock is plentiful. Abundant boulders of a dark-grey lava in 
the stream-gravels point to the presence of Tertiary lavas near the headwaters. Little is 
known of the distribution of these rocks, or of the precise age and character, beyond the fact 
that the pre-Tertiary rocks form a complex assemblage of highly altered sedimentary and 
volcanic materials intruded by one or more ages of granitic rocks. A few quartz veins are 
known, and these undoubtedly have contributed some gold. 

The creek-gravels are compoxd of r&&ant, gneissose, and, granitic materials and’ a high 
proportion of grey lava; boulders in excess of 2 feet are rare. Bed-rock is poss,ibly not deeply 
covered, but, although there is no direct evidence, there ia probably at least 208 feet of gravels 
in the valley-bottom. The high-level gravel benches are imperfectly exposed and so cannot 
he well studied, but it is certain that they are stream-depor,ited, and remnants 2280 feet above 
the creek some 3 miles from the ,canyon show that the valley was at one time filled wi,tb gravels 
to that level. 

At the mouth of Nicklen Creek, Harris Creek has forsaken its, farmer outlet, now gravel- 
filled, to swing sharply west and then sharply north again in the short canyon already referred 
to. In this canyon on the west side is a Eravel-filled bed-rock channel, the lowest point in 
which is some 20 feet above Harris Creek. This channel, it is, believed, trend’s westerly. Some 
300 feet south-easterly, on the opposite side of the creek, is a rock-rim which is apparently a 
remnant of the same channel less than 100 feet in length. This is a part of the pre-Glacial 
drainage of the ancesltral Harris Creek. A section of what is undoubteddy the same drainage 
system has been shown to exist at two points, 3% and 4% miles up-stream, on the south-west 
side of and about 20 feet above the creek. These sections, ,show only the outer rim, and tIr& 
imperfectly, but indicate that pos,sibly 2 miles of an old channel exists,, buried to a depth of 
10’0 to 200 feet, with gravels of probably mixed origin, Another section, on the north-east side 
of the creek and, about half a mile above the canyon, is perhaps indicated,, but is not proved. 
Short sections may exist elsewhere, but it is m,ore likely that the channel has been eroded 
away. The final courx of the channel is’ not known, except that a highly suggestive gravel- 
filled depression crosses Jones (Duteau) Creek to the west; farther west nothing is known. 

The gravel in this old channel is completely different from that in the present stream 
and from that in the high benches. It is composed of brownish poorly-sorted, materials, fre- 
quently in sharply-angular fragments of local derivation; i.e., composed largely of schists 
and gneisses of the same character as the bed-rock. Unlike the gravels of Harris and other 
streams, there is practically no Tertiary lava, “ young-looking ” granite, or quartzitic rocks, 
and only very occasional small fragments, of qwrtz are to be found. Some pebbles and 
boulders have undoubtedly travelled far, but.for the most part the gravels appear local in origin. 
Bed-rock, in the few small places it has been exposed, is quite strongly weathered, BS is prac- 
tically all of the gravel. Many of the pebbles may be carved with a knife, a few can be 
crushed between the fingers, and the larger boulders can be demolished with pick and bar. 
Large boulders and blacks are common, 4 or mare feet across, and one has been encountered 
14 feet long. The gravel is stratified, and there is some evidence of shingling, but it is poorly 
sorted and “ dirty “; small pockets of yellow clay are rather comma”, particularly about the 
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larger boulders. Many fragments,, of all sizes down to the smallest, are sharply angular, and 
this fact, coupled with the poor sorting and character of materials, points to a rapid accumula- 
tion of local detritus in probably a swift-flowing and steep-walled stream. In these gravels is 
found heavy, well-worn gold of a character rarely found in the bed of Harris and newer in the 
tributary creeks. The gold is all coarse, in nuggets to 1% oz. weight, is dark in colour, and is 
thoroughly polished; it very occasionally contains included quartz, but no quartz has been 
found adhering to the gold. There is extremely little black sand. In Harris and trihutary 
creeks is found (in small quantities) fine, light-yellow gold, frequently rough and with adhering 
quartz, and with which is associated considerable black sand. This latter gold is believed to 
be of local derivation. 

No glacial deposits are to be s’een in the bottom of Harris Creek Valley, and on the valley- 
walls timber-cover and, detritus are sufficiently thick in most places to mask the character of 
the unconsolidated materials. Boulder-clay has been exposed in the hydraulic pit on the west 
side of Harris Creek Canyon, and, dsefinitely overlies the gravel within the old channel. The 
thickness of this boulder-clay is not yet known, but the base is at a lower elevation than much 
of the gravels at ,ono time built up by Harris Qeek. ,On Jones Creek, in a shaft not seen b,y 
the writer, glacial material is reported beneath several feet of surface gravels; this latter site 
is below the one-time level of Jones Creek. 

The geological history may be summed up as follows: In pre-Glacial times there existed a 
narrow canyon stream that followed ewatially the same eouree as the present Harris Creek 
and then swung west towards Long Lake. With the advent of Glacial times this canyon 
became choked with detrital materials washed down from the adjacent hillsides. Later still 
the region became covered with ice which filled1 the choked valley. The valley at this time or 
later was overd,eepened and considerable parts of the former bed were destroyed; this over- 
deepening extended to a depth of ahout 50 feet or perhaps greater. The ice tongue or glacier 
flowed straight through towards Lumby, and the westerly-flowing section of old channel 
became completely filled with glacial deposits. Following recession of the ice, Harris Creek 
built up its hed with gravels to a depth of 220 feet or so, and still later, when less heavily 
loaded and with a general falling in level, cut down through the valley-till. At this time it 
forsook the glacial outlet into the major valley and cut a short canyon through and,~across 
the older channel, which remained choked With detritus and covered by boulder-clay. 

Whatever the origin of Jones Creek, great quantities of gravel were brought down by 
this creek from a steep canyon-like valley, and, were built up as’ a delta that nearly obliterated 
the major valley at this point and reversed the course of at least part of the drainage in that 
valley. More recently Jones Creek has incised this delta at the north-east margin and has cut 
a canyon across what appears to be the rock rim of the ancestral Harris Creek. 

Placer-m&&g.-Small quantities of gold were found many years ago in the bed of Harris 
Creek and of its tributaries,, but until recently no more than surface-panning has been done. 
This gold, with rare exceptions, is light in colour and oceure in fine rough particles, frequently 
wi,th adhering quartz, and accompanied by considerable black s,and. In one or two lo’ealitics 
gold in coareer, darker, and more well-worn particles has been found, and this led Paul Johnson 
and Alf. Brewer first to the belief that a former channel existed, and finally to its discovery, 
in the summer of 1036, in the canyon of Harris Creek. 

Leases have been staked covering the lower 8 miles of Harris Creek, the ground between 
Harris and Jones Creeks, and e. considerable portion of the valley-flat at the mouth of Harris 
Creek. Test-work has been concentrated in the lower or northern section, but a small amount 
of testing has also been done for 5 miles up the creek. 

In the uppermost working known to the writer, on the south-west side 41% miles from the 
mouth of Harris Creek, on a lease belonging to Brewer, Sr., a d’rift has been driven 10 feet on 
weathered rim-rock in weathered semiangular gravels. Some gold is reported from the actual 
rim 20 feet above the creek. On ground three-quarters of a mile down-stream from this 
locality a very little digging shows a rock-rim and similar gravels, but no real testing has been 
done, The width and extent of this section of channel are not known, and it is not known 
whether gold occurs in paying quantities. Other test-holes are scattered along the margin 
of the creek-bed, none of which are conclus,ive. Testing in the bed proper has consisted of 
surface-panning, and no pits have been sunk deeper than a few feet. 
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The original discovery is on th,e east side of the creek at the head of the small canyon and 
just below the mouth of Nieklen Creek. Here Brewer and Johnson report recovery of 12 oz. 
of coarse gold from amongst large boulders at and near irregular bed-rock owr an area some 
15 by 50 feet. This remnant of channel is not yet worked out and coarse gold can still be 
panned. Brewer and Johnson then moved across to the channel exposed in cross-section on 
the west side of Harris Creek and recovered 14 oz. of gold before optioning the ground to 
James Armes, of Vancouver. 

The lowermost gutter of this channel, 20 feet above the creek, is about IO feet wide, 20’ feet 
above which the channel is 60 feet wide with steeply-flaring walls. Gravels as exposed are 
about 45 feet deep, above which is boulder-clay to an exposed thickness of 25 feet, and total 
cover, nut all exposed, reaches a. maximum depth of X0 feet at a point some 500 feet west of 
Harris Creek where the ground slopes gradually towards Jones Creek. A lens qf clean- 
washed, rounded, and some angular gravel partly separates the dirty angular gravel from 
overlying boulder-clay. Gold has been recovered in a pay-streak 10, feet to 25 feet above the 
lowest gutter and to a lesser extent in the uppermost 15 feet of rather cleaner and smaller- 
sized gravel; ‘bed-rock has not been followed at any time. A monitor, fed by an &inch pipe 
from a centrifugal pump run by B 65.horse-power motor, has made an excavation in the 
eentre of the channel totalling about 1,OsOO cubic yards. Water has been insufficient to handle 
economically the boulder-clay, which has had to be ‘blasted down. Water rights were secured 
on Nicklen Creek and a dam built at the mouth of Nicklen Lake to store 2,000 acre-feet of 
water; it has been atimated that with half a mile of ditch and flume 15 cubic feet of water 
per second can be delivered at a head of about 300 feet. Late in 11936 James Armes’s interest 
was bought out by Mrs. Duncan Smith. This group comprises eight leases. 

On Jones Creek, 1% mile% west, ground is being investigated by means of a. shaft under the 
direction of 0. D. Frith, of Vancouver, who has optioned ground in that vicinity. The position 
of the old channel here is not proved, but is strongly suggested by a prominent east-west rock- 
rim through which Jones Creek has cut a canyon; immediately south of this rim are gravels. 
As Jones Creek at this point and Harris Creek Canyon are at practically the same elevation 
the cban,nel would necessarily be 1080 or more feet deep. At the end of 1936 a shaft WBB put 
down 15 feet, at which point boul,der-clay we.s encountered beneath (Jones) creek-gravels. 

At the mouth of Harris Creek, on the valley-flat, several leases are staked and, some test- 
pitting has been done with a view to proving dredging-ground. Six or more pits were sunk, in 
xome of which interwting values have been reported, but only one, an the edge of the valley, 
was put down to bed-rock. The ground here is flat, and Harris Creek has obviously swept back 
and forth over B considerable area, planin: down the gravel valley-fill and leaving faint evi- 
dence of former low gravel banks. In this locality, at the mouth of the canyon, it is likely 
that any gold carried by the creek would be dropped, but it is, not yet known whether this, gold 
is distributed, evenly or in streaks, and the depth to bed-rock in the main valley is not known. 

The whole area adjoins a ranching district in which water is a valuable commodity, and 
any operati,on involving tratment of a considerable volume of gravel must be prepared to 
dispose of tailings and guard against d,iversion of water used for irrigation. This need, not, 
however, be a serious handicap to placer-mining. Actual gold-recovery has so far been from 
a restrieied locality, and considerable testing is in order before any final estimate can be made 
of location and continuity of “ pay.” 

WINFIELD (WOOD LAKE). 

Gold-bearing gravels have been found high up on the eastern hillside flanking Wood Lake. 
These gravels are at an elevation of about 3,000 feet and are known to ext,end from near Clark 
Creek north for a d’istance of ababout 2 miles. In the southern part of this section, near Clark 
Creek, sparsely-wooded, ground s,lopes gently, but is irregularly broken, by small dry ravines 
and short steep rises; bed-rock outcrops are not plentiful. In the central and northern parts 
the gravels are found on a wooded slope cut by a few small gullies which are dry for all hut a 
brief period in spring; 10’0 or more feet below is the steeper Wood Lake valley-side. lmme- 
diately above are bluffs of bawalt which rise in steps to plateau ground on the east 200 to 500 
feet higher. The gravels are to some degree waterAbearing and occasional springs occur at 
and near the lower ed,ge of the line of outcrop. 
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From the small settlement of Winfield, 14 miles north of Kelowna, on the Kelowrx-Vernon 
Highway, a branch road leads to a sawmill camp on Clark Creek, a distance of 4 miles; a rough 
side-road 1 mile in length from near Clark Creek leads nearly to the chief site of activities, the 
Hall and Eley leases. From the end of this road a trail follows north along the hillside. 

Bed&rock is a grey, commonly porphyritic rock which varies between granite and granodi- 
orite. Unconformably overlying the granite is Tertiary basalt in a number of superimposed 
flows, 20 to 40 and more feet in thickness. Axaciated with the basalt are poorly consolid,ated 
tuffr which occur beneath the lowermost and, between some of the succeeding flows,. Consider- 
able of the ground is masked by overburden which is generally referred to as glacial; glacial 
deposits do e&t, pazticularly at and near the south end of the occurrence of gravels, but 
exposures are insufficient to allow of accurate determination of character and distribution of 
these deposits. 

The uncons~olidated, g&-bearing gravels lie ,ahove weathered bed-rock and beneath the 
lowermost basalt-flow. Consequently, although the precise age of the basalt& is not known, 
the gravels are Tertiary in age. They are definitely stream-lain and represent part of an 
ancient drainage system. The gravels are strikingly different from any others in the general 
region; they are very light in colour, are well rounded, and are composed of highly resistant 
materials. Pebbles up to 4 inches in size are commonest; there is not much sand and few 
large cobbles, although boulders in excess of 2 feet are occasionally found. The commonest 
material is a white or nearly white quartzite of fine grain, much of which closely resembles 
vein-quartz; other materials include granite, syenite, diorite, quartz, obsidian, gneiss. Con- 
centrates from panning contain abundant garnet but very little black sand. The gold is quite 
pure, of a reddish colour, an,d is found as flattened pellets of match-head size and, smaller. 
In zome localities much of the gold is reported to be very fine and, in others it appears that 
pellets predominate. 

Little is definitely known regarding the course and dimensions of the channel. It is very 
probable that it flowed from north to south, because there is to the north a source for the white 
quart&e pebbles and none to the south for many miles; d,ifferenees in elevation must not be 
relied upon too strongly, because some tilting of the land surface may h,ave taken daee in 
Tertiary times and also because there may be tributaries, as yet unrecognized as such. The 
base of gravel at the Aitkens and Staples lease on the north is about 200 feet higher than at 
the Hall and Eley leases,. Gravels are found at intervals from near Clark Creek, in an, arc 
round the side-hill, north for 1% miles, and again at Aitkens and Staples lease, south of which 
for over half a mile no gravels have been found; it is not known whether in this latter section 
the channel has been eroded away or remains obscured farther to the east-in any event a 
fairly sharp bend is indicated% At the south end either the hillside follows’ closely a bend in 
the former stream or else the channel is several hundred feet wide. The channel is nowhere. 
exposed in cross-section, so it is not known whether it is simple or complex. The channel has 
been faulted, roughly parallel to the line of basalt cliffs, and the outer or western segment has 
dropped clown. 

The Tertiary channel was undoutbedly covered by basalt-flows. A tunnel driven on the 
Eley lease below the cliffs definitely proves the existerxe of gravel beneath basalt. The base of 
the gravel is here covered by co,ar~e talus, just west of which is B ridge of basalt which is 
an erosion remnant of the down-dropped fault-segment. Drifting in three places in this 
locality and also on Aitkens and Staples lease is reported to have started on bed-rock, which 
dips easterly, then has encountered an upswing 150 to 200 feet in and has en&d in blocks of 
basalt, seemingly dragged down by the faulting, and which lie amongst gravels on or close to 
bed-rock. The faulting, of less than 10’0 feet displacement, has apparently been quite extensive 
and roughly parallcls the contour of the hill; open cracks in, the basalt are found a few hun- 
dred feet back from the line of cliffs on the Summerville lease. At the southern end of the 
known occurrence of gravels, erosion, and deposition of glacial materials, has obscured the 
distribution of gravels and the relation of these to bed-rock. 

Of the many short dsrifts, test-pits, and open-cuts erratically distributed throughout the 
2 miles of ground, same are in gravel,s, some in tuff, and some in glacial materials or over- 
burden. Several drifts, 100 to 350 feet in length, have been driven both by individual and 
company endeavour, and of thes,e only two are now accessible. As detailed descriptions of 
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workings seen by the writer would> be incomplete, none will be attempted, more especially 
because much of the evidence given by the workings is of doubtful value. 

In the fall of 1935 J. A. Brusset, general manager of Western Canadian Collieries, Limited, 
of Blairmare, Alberta, obtained an option on approximately 1,400 acres of leases. Work, under 
the direction of D. J. McNeil, included two drifts an the Eley and Hall leases, as well as surficial 
exploration at scattered pointa; the option was relinquished June 30th, 1936. In the first 
drift, 350 feet long on the Eley lease, water-filled at the time of the writer’s visit, testing on 
bed-rock throughout returned disappointingly low values. In the second drift, 110 feet long 
on the Hall lease and at a height of at least IO feet above bed-rock, the gold content of the 
gravels was insignificant. The writer is unaware of results obtained in any of the other 
workings, and he did no testing. 

Both reported recoveries~ and the clean, open character of the gravels seem to preclude 
the possibility of gold occurring in paying quantities except at or close to bed-rock; if the 
channel is a single trough, gold is to be expected within that trough; but, if complex, gold may 
be concentrated in any one of the several troughs or gutters. 

The shallow troughs in bed-rock encountered in the longer drifts on the Hall, Eley, and 
Aitkens-Staples leases have not been proved to be cross-sections of the actual channel and 
might conceivably represent a side-channel or channels. 

Testing to the south-east has given little definite information and is difficult in view of 
the amount and variety of unconsolidated materials. 

Testing beneath the undisturbed basalt has not been attempted except by one short drift, 
now caved. 

The lack of conclusive information obtained by the already considerable amount of work 
done indicates that if the channel is to be proved in cross-section and thoroughly tested, a 
large-scale programme will have to be undertaken. Before underground work is contemplated 
an accurate contour-map should be made of the entire stretch of ground, showing all geological 
data in ,dertail; ame shallow test-work might then be done to advantage, and finally some 
point of attack chosen for drifting. There is no site without its drawbacks, but at some place 
on the Eley lease below the cliffs, in unfaulted ground, a drift would perhaps be able to prove 
t.he eastward extent of the gravels. Bed-rock is not exposed here, and 100 feet or more of 
gravels is indicated. From a drift as low dawn as it is possible to make a convenient entry 
shafts would have to be sunk to bed-rock. Such a programme would necessitate considerable 
capital outlay and would be warranted only if considerable ground was owned or controlled. 

There is no basis at present for estimation of position, extent, or value of maximum gold 
concentration in these yravels. It is to be hoped that prospecting farther afield, to the north, 
may throw more light on the problem and that some point may be found where the channel 
may be more easily and cheaply explored in cross-section. 

PUTNAM CREEK. 

Putnam is a small easterly-flowing creek 12 miles north of Lumby. It heads in a 
mountainous country and flows in a narrow valley some 5 miles in length to enter the broad, 
terraced Trinity Valley. The mouth of Putnam Creek Valley is easily reached by automobile 
from Lumby. The creek traverses a series of deformed and altered sediments among which 
dark-coloured slaty argillites are prominent. Granitic and dioritie rocks of unknown distribu- 
tion intrude the sediments, but are not abundant in the lower stretches of the creek. Quartz 
veins are said to be of camnon oeeurrence in the district. 

Gold was discovered in October, 1936, by Paul Johnson and Alf. Brewer, and four leases 
were soon after bonded to Jack Hanna, of Greenwood, and associates. Since then the holdings 
have been extended by additional staking. 

The creek, for 2 miles above the limit of the Trinity Valley terrace’s, flows in a narrow 
flat-bottomed and steep-sided valley 100 to 200 feet wide. The grade, as determined by 
barometer and estimation of dis’tance, is 5 per cent. The sides are of rock, largely masked by 
slide materials, and one narrow canyon 400 feet long skirts a former blocking of the channel. 
The surface gravels are composed predominantly of slates of local derivation and cobbles and 
boulders of gneiss and granite are fairly common. Boulders are occasionally as large as 4 feet, 
and sizes between 1 and 2 feet are common. There is not, in this lower section, any sign of 
glacial deposits or of glacial action. Two miles up-stream the valley widens and the bottom 
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is choked with glacial till and boulder-clay; this material is reported to be common for Some 
considerable distance up the creek. 

bed-rock is not exposed in the 1% miles below the canyon, but is not likely covered to 
B depth of more than 15 feet; above the ~canyon the cover is deeper. Gold is scanty in the 
surface &ty gravels, but is reported to be more abundant in underlying reddish gravels of 
schistose and gneissose materials. The gold is heavy, well rounded, and is associated with 
black sand. From several shallow pits interesting values were reported, but VerY little testing 
had been done at the time of the writer’s visit and bed-rock had not been reached. 

This creek flows in a valley, the lower 2 miles of which do not appear to have been affected 
by glaciation. Whether DT not boulder-clay at one time lay in this lower se&On is not definitely 
known, and neither is it known whether the underlying, reddish gravels are pre-Glacial. It is 
very probable, however, that the gold is of pre-Glacial concentration and not deposited as 
a result of the reworking of glacially-derived materials. 

SCOTCEl CREEK. 

Scotch Creek flows into the west end of Shuswap Lake and drains more than half of the 
region lying north of the main body of Shuswap Lake and between Seymour Arm and Adams 
Lake. North and east branches of equal size unite to form the main creek at a point 9 miles 
north of Shuswap Lake, and it is in this section of the creek that placer gold has been found. 
The region is one of marked relief and is heavily timbered. Adams Plateau, on the west, 
attains an elevation of about 6,000 feet and summits north of the fork reach a maximum 
elevation of 7,390 feet. Scotch Creek snd the lower stretches of the two principal branches 
occupy old, flaring valleys with steep slopes slightly indented by precipitous tributaries. 
From an elevation of 1,850 feet at the fork the creek drops 700 feet in the 9 miles to Shuswap 
Lake. 

A good motor-road crosses Little Shuswap River and follows the north shore of the lake 
as far east as Anglemont. The mouth of Scotch Creek is 8 miles from the bridge. A ferry 
service is maintained from Sorrento on the south shore to a point 2 miles east of Scotch Creek 
on the north shore of the lake. No trail exists up the creek from the mouth, but the upper 
valley is reached by motor-road from Celista to the ranch of C. C. Sturdy, a distance of 6 miles, 
from which point a forestry trail follows along the steep eastern valley-wall and extends north 
and west to Adams Lake. The lower 2% miles of the trail have been widened to allow passage 
of a narrow-gauge wagon, and a branch half a mile long leads down to the camp of Scotch 
Creek Placer Mines, Limited, a mile below the fork. Foot-trails lead to other workings in that 
vicinity. 

Topography.-The accompanying sketch-map is prepared from serial photographs and is 
not strictly accurate. A short distance above the fork the north branch flows in a narrow 
canyon, with falls aggregating 100 feet in height: B canyon exists on the other branch about 
2 miles north-east of the fork. Below the fork the stream is of a quite uniform gradient and 
follows a somewhat meandering course; one canyon section 11% miles below the fork haa a 
minimum width of 50 feet, but elsewhere the stream is 30 to 100 feet wide in a valley-bottom 
which, at a height of about 30 feet above the stream, is 200 to 800 feet wide. 

The valley changes in character at a point opposite and just below Sturdy’s ranch. B&w, 
thetalley is typical of old streams in the inberior of the Province; terraces of stratified gravels 
occur on both sides of the stream to heights as great as 200 feet, and bed-rock is occasionally 
seen on either side beneath the gravels or forming part of the valley-wall. Low gravel flats 
10 to 30 feet above stream-level are not extensive. Above the delta, half a mile and more 
above the road crossing, bed-rock is occasionally seen in the stream-bed, and it is not likely 
that the gravels in the channel are in any place more than 20 to 40 feet deep. Above Sturdy’s 
the vdley is wider; the creek follows close to the east wall and the western half o,. three- 
quarters of the valley is occupied by a prominent bench 1,000 to over 2,900 feet wide and 390 
to nearly 400 feet above the creek. In this upper section the creek flows close to bed-rock, 
which is locally exposed, and, except for local low flats, bed-rock outcrops almost eontinuoosly 
0” the east side of the creek and the valley-wall rises steeply towards the summits. Cn the 
vest side of the creek the valley-bottom is bounded by steeply-rising banks composed for the 
most part of stratified gravels. From the fork to a short distance below the canyon bed-rock 
is frequently seen on the west side to elevations as great as 200 feet above the creek, but not 
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as high as the gravel bench; ‘bed-rock is next seen on the west side opposite and half a mile 
above Sturdy’s ranch. Bed-rock is nowhere seen on the bench proper, which rises very 
gradually on the west to the well-defined, rocky valley-wall. In the lower section of the bench 
there axe no transverse streams-the lateral drainage becomes lost in gravels. Above the 
canyon small streams show bed-rock only near Scotch Creek, and there appears, in this ,section 
at least, to be a rock-rim flanking Scotch Creek on the west. 

There is evidence, therefore, that in the upper section of the valley a channel buried deeply 
by gravels exists parallel to the present creek. The outlet of this channel appears to be 
opposite and below Sturdy’s ranch, at the constriction in the larger valley. The bottom of the 
channel is probably not much higher, if at all, than that of the present creek, and could nnt 
conceivably be more than a few tens of feet lower. The upper end may join the north branch 
as indicated on the aeeompanying map where a suggestive depression exists on the hillside; 
whether or not this was only a temporary channel of the north branch is not known. The 
relation of the east branch to the buried channel is not known. 

One high rock-rim is known on the east side of the valley, a quarter to three-quarters of 
a mile above the canyon and 100 feet above the creek. Elsewhere on the east the rocky valley- 
wall appears to rise unbroken from the valley-bottom. 

Geology.-The rocks of Scotch Creek Valley consist predominantly of schists. Greenstone 
is prominent at the lower end of the valley, north of which calcareous, argillaceous, and less 
often ehloritic and sandy schists dip northerly from a few degrees to 45 degrees. A prominent 
band of limestone outcrops half a mile due north of the fork and is reported to be found in 
the canyon of the east branch. A dense, acidic, gneissose rock forms the western valley-wall 
1 to 2 miles below the fork. A prominent hody of coarse pink granite bccurs just north-west 
of the fork, and the greater resistance of this rock as compared with schists is responsible for 
the falls on the north branch and must also have been responsible for falls on the upper end 
of the postulated buried channel. 

Scotch Creek has steep, flaring walls, relatively straight and little eroded by transverse 
streams, rising from an incised valley-fill in which the present stream follows a. meandering 
course. In the lower 5’h miles of the valley the stream swings from wall to wall, but in the 
upper section the eastern wall is followed closely throughout, and the western half of the major 
valley is occupied by a high-level bench. All of the bench-gravels are stratified, stream-lain, 
and very free from clay; lenses and beds of sand are minor in amount. The geological history 
of the valley is not simple and is difficult to decipher. The country has been glaciated and 
changes in level have occurred both before and after glaciation. In the upper section of the 
valley, although a cross-section of the larger bench is in no place seen, it appears that sections 
of the present ,stream-channel existed as parts of a former broad valley&otbxn of considertile 
irregularity and probable complexity of channels. This valley was filled deeply with stream- 
lain gravels at a time when erosive power was heightened, and later still the stream cut down 
through these gravels, locally cutting new bed-rock channel and also exposing pre-existing 
channels. 

The gold is fairly coarse, is well-rounded and flattened, and is 860 tine. The maximum 
size of nugget is 1% oz., but nuggets worth more than $2 are rare; adhering qua&, is oeasion- 
ally present. The source of this gold is undoubtedly quite local and is to be found in quartz 
veins and stringers which are reported to be fairly abundant in this area. No appreciable 
quantity of gold has been found in the main body of stratified gravels, nor is likely to ‘be found 
in such thick accumulations of clean, open gravels except for local concentrations in more or 
less random pay-streaks. The sections worked BK those at and near bed-rock where it is more 
than likely there has been more than one period of concentration in the long history of the 
valley. 

History.-Placer gold was wovered from Scotch Creek many years ago and the ereek 
abandoned in 1871 (Geological Survey of Canada, Report of Progress, 1877-78). Although 
there is no authentic record, it is probable that prospecting started in the early sixties. 
Reference is made to the creek in the Annual Reports of the Minister of Mines as far back as 
1885, and in the three Years 1886 to 1888 $21,000 is reported to have been recovered. Brief 
mention is then made in the Annual Reports for 1896, 1897, and 1898, from which it appears 
that in those years a few Chinese were the sole workers. 
little or no work has been done. 

From the last date until recent years 
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the earhr work seems to have been concentrated in the upper 3 miles of the creek, and the 
most intensive digging was done immediately below the fork and both above and below the 
short canyon 1% miles below. Traces of this work still remaining on flats a few feet to 60 feet 
above the creek show evidence of the painstaking clean-up operations tYPiCal of Chinese miners. 
Recent revival of activity dates from 1933, when some coarse gold was recovered from benches 
and the greater part of the creek was staked. Recovery during the past four seasons is not 
known, but appears to have amounted to several thousand dollars at most. Operations in IS36 
included work by one company and a number of individuals. 

This lease is on the north branch, 1 mile above the fork, and near the head 
Bischoff Lease. of the canyon. A small amount of work has been done by hand 100 feet 

above the creek on the west side, on what may be the rim of the former 
channel of the north branch; the channel-rims appear to be about 200 feet high immediately 
above the pit. This pit is in clean, coarse gravel, including rough blocks 6 feet across that 
rest on an irregular bottom of pink granite. Recovery is not known. 

This lease is on the west side of the fork where there is a low bench some 
B&tow Lease. 20 feet above the creek and which is covered by no great depth of gravel. 

The owner has built a short flume from a small stream, with the water from 
which he intends washing the low bench, and possibly also one or more higher steps 200 to 
300 feet from, and less than 100 feet above, the creek. Practically no testing has been done. 

This ground extends from the mouth of Wedge Creek, behind B&tow’s 
Johnson (2) lease, to the eanyon on the north branch. A little hand-work has been done 

L‘SWM. on Wedge Creek near the mouth, in material that has been reworked by 
that stream. Recovery has been low. 
In 1936 seven men staked claims on Wedge Creek above Johnson’s ground 

Housh a 02. and prepared winter quarters. Old-timers worked the bed-rock section of 
(9) Claims. this creek for a diktance of zome 800 feet from Scotch Creek, at which point 

the hed-rock is lost to view. It is the intention to sink west of this rock-rim 
and to investigate, if possible, what appears to be a buried channel. 

These men hold ground above the canyon and are working co-operatively on 
Greenwood (2) a rock-rim within a bend on the east side of the creek. A projecting spur 

Lenses and of dark calcnreous slates and schists 80 feet or so above the creek has an 
Danroth Claim. embayed rim filled with clean, stratified gravels to a depth of 40 feet, and 

may represent merely a swirl in a former channel of the creek. Water is 
flumed from a small creek on the west side of Scotch Creek and brought across that stream 
in a 3%-inch pipe under a head of 230 feet. Water is sufficient to supply only one hose at 
a time, so that two hoses are operated alternately in near-by pits on the adjoining properties. 
Perhaps 10,000 yards of gravel have been moved, but recovery is not definitely known. 
Although bed-rock has been imperfectly cleaned, this ground does not appear to be very rich. 
Gold is found, commonly associated with accumul&ions of boulders one to several feet in size, 
and work, with the water available, is slow. 

This company, incorporated in 1935, has acquired all remaining ground, with 
Scotch Creek the exception of two leases, between the fork and Indian reserve land at the 
Placer Mines, upper end of Scotch Creek Delta. The ground ‘held does, not compl,etely 

Ltd. cover the broad bench in the upper section of the valley, parts of which ax 
still open to location. The head office of this company is Bank of Commerce 

Chambers, 389 Main Street, Winnipeg, Manitoba. V. J. M&ted, of Salmon Arm, i8 engineer 
in charge. 

In 1935 investigations and some testing were carried out, chiefly in the upper section of 
the creek, and it was decided to hydraulic a bench half a mile below the fork and extending 
2,400 feet south to Greenwood and Danroth ground. The rock-rim of this bench is 100 feet 
above the creek on the east side. A l-yard wood-burning drag-line shovel with 60-foot boom 
was purchased, to be used partly as testing equipment, and was taken up the bed of the week 
as far as Boulder Creek by the spring of 1936. 

On the high-level rim stratified gravels are up to 100 feet deep oyer a known width of 
about 200 feet, although the ground has not been fully explored. Near the northern end a drift 
200 feet long at right angles to the rim shows a broad, shallow depression to a maximum depth 
of 7 feet at 100 feet from the portal. Water is brought over from the west side of Scokh 



SOUTHERN ASD CESTRAL DlSTRICTS (Nos. 3 AND 4). D 53 

Creek from the stream above Boulder Creek at 250 feet head in 200 feet of 12.inch, 1,000 feet 
of lo-inch, and 600 feet of 8.inch pipe. Two hoses were used far sluicing, with insufficient 
water for best removal of material, on a bank more than 50 feet high, and a few hundred square 
feet of bed-rock had bee” exposed by the end ,of September. It is impossible to estimate the 
vaI”e of gold here present; probably a number of large yardage tests will have to be made 
before this can be done. It is almost certain that values will be largely restricted to the 
vicinity of bed-rock. What work has been done indicates that some good values have been 
found on bed-rock on the extreme outer edge of the rim, and that values tend to decrease 
inward. 

There has been no systematic test-work on the remainder of the holdings. A few pits 
have been sunk in the valley-bottom a quarter to half a mile below the fork, but none of these 
has been put down to bed-rock, and the information furnished by them is inconclusive. In the 
lower section of the creek, not far absove the delta, a little testing was d,one hy the drag-line in 
its passage “p-stream, the results of which are not known. The bed of the creek was scraped 
for 300 feet at the mouth of Boulder Creek, at a site near where there is evidence of work by 
old-timers, but results proved disappointing. Late in September it was the intention to move 
the drag-line “p-stream to test the low-lying flats just north of the hydraulic pit. 

SPECIAL REPORTS. 

A limited number of mimeographed copies sre available to those who specially request 
reports on the following properties:- 

Marathon. Highland Valley. Speculator. 
Shamrock. Jamieson-Lanes Creek Area. Bounty. 
Lost Horse. Kennellan. AdVanCe. 
Arca,,. Victory. Silver King-Silver Queen. 

The properties described in these report~s are not considered to have reached B stage of 
development to be of sufficient interest as yet to warrant the inclusion of lengthy descriptions 
in the Annual Report. 

PROGRESS NOTES. 

BY 

II. E. MIARD AND Jorw G. BIGGS. 

LODE-GOLD DEPOSITS. 

Windpass Gold M~LCS, Ltd.*-A. J. Smith, general manager; William Elliot, mine 
manager. This operation is situated about 5 miles from Boulder, on the Canadian National 
Railway, and consists of two separate mines known as the Wixdpass and Sweet Home, at 

elevations of 5,300 feet and 4,900 feet respectively and 2,500 feet apart. 
The development of the Windlass is by means of an adit-level from which, at 400 feet 

from the portal, a shaft inclined at 35 degrees has been put down 1,000 feet with levels of? at 
loo-foot intervals; from the same point in the main adit a raise was put through to the surface 
and greatly augmented the ventilation of the mine. 

The ore from the Windpass is carried over a 2%mile aerial tram to the mill, which is at 
an elevation of 1,700 feet; the tram is of the endless design, with track-cable l-inch in diameter 
and ?4-inch-diameter traction-cable, with eighteen %-ton-capacity buckets in “se. 

The ore from the Sweet Home mine is trucked to the tram. The mill is of 50 tons capacity 
but is now being increased to 75 tons. The power plant consists of a 400.horse-power Diesel. 
driven electric installation, situated at the mill, from which power is carried, at 2,300 volts, 
to the mines. There were sixty-five me” employed during the year. 
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Hedley Cmw 

A’&WVU Ezpl~ation CO., Ltd.*-W. C. Douglass, general manager; Floyd Turner, mine 
manager. This company operates the Ni&ieZ Plate mine, situated on Nickel Plate Mountain at 
an elevation of 5,400 feet and 3,8,00 feet above the town of Hedley, where the mill is located. 

Transportation of ore is by means of 2 miles of electric-trolley motor from the mine to 
the top of a 10,000.foot surface double-skip 20.degree incline, which delivers the ore to the 
mill bunkers. 

The main slope of the mine is on a 20.degree pitch and is double-tracked, haulage-power 
being provided by a double-drum electric hoist. 

During the year connection was made from one of the lower levels with the adjacent 
Hedley Mascot mine and this greatly augmented the ventilation of both mines. 

Development during the year consisted of 2,081 feet of drifting, 900 feet of crosscutting, 
717 feet of raising, and 12,160 feet of diamond-drilling. Tonnage mined amounted to 64,594 
tons, 64,854 tons were milled, and this yielded 22,613 oz. gold and 2,860 oz. silver. 

Hedley Mascot Gold Mines, Ltd.*-W. R. Lindsay, manager. This mine, situated at an 
elevation of 4,795 feet on the east side of ZO-Mile Creek and 1 mile from Hedley, went into 
production on the completion of the mill early in the year. 

The mill is situated 2,795 feet below the mine, to which it is connected by a Quad-type aerial 
tran~supported by steel towers, and 5,600 feet in length; the track-cables are 1% inches in 
diameter and the haulage-cables are l/s inch in diameter, with skips of 3-ton capacity, 

The mine is ,devdoped by an 8- by a-foot sdit driven 2,50’0 feet to the present arebody 
in the vicinity of the Nickel Plate mine of the Kelowna Exploration Company, the workings 
of which have been contacted by the Hedley Mascot mine. 

Haulage underground is by storage-battery locomotives. Power for underground opera- 
tions is provided by Bellis and Morcam Z-stage electric-driven compressors having a capacity 
of 150 cubic feet of free air per minute, with a smaller compressor to augment this when 
lECeSS=ry. 

Developments during the year consisted of 177 feet of drifting, 59 feet of crosscutting, 
1,225 feet of raising, and 1,192 feet of diamond-drilling. Tonnage mined amounted to 30,265 
tons; 29,968 tons were milled, and this yielded 1:3,524 oz. gold, and 4,341 oz. silver. 

There were sixty-two men employed throughout the year. 

Olalla Arm. 

Gold Valley Mining Co., Ltd.*--John Pearson, manager. This mine is situated at Olalla 
and consists of two adit-tunnels driven some 400 feet at 200 feet difference in elevation; an 
aerial tram 2,100 feet long connects the mine with ore-bunkers near the Keremeos-Penticton 
Highway; a small amount of ore was shipped to the Trail smelter.’ Power is supplied by 
a portable Sullivan compressor. 

Five men were employed and general conditions were found to be satisfactory. 

Gold Standard (Fair&w) Min,ing Co.*--Joseph Wukelich, manager. This company 
operated on the Twin Lake property, situated 24 miles south-west of Penticton and at an 
elevation of 4,700 feet. The ore is transported by truck from the mine bunkers to the @-ton 
mill on the property. Ten men were employed. 

Fair&w Camp. 

Fairview Amalgamated Gold Mines, Ltd.*--J. A. McKenzie, manager. During the year 
the Morning Star and Fairview mines were amalgamated to facilitate the operation of both 
properties. 

The Morning Star mine is situated 4 miles west of Oliver at an elevation of 2,000 feet, 
while the Fairview mine is 6,000 feet west of the Morniwg Star and at an elevation of 3,080 

feet; the ore from the Fair&w mine is trucked over 2 miles of road to the l&.ton.eapacity 

mill at the Morning Star mine. 
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Development in the Fairview is by means of a 2,5C@foot adit, from which raises are being 
driven on ore-chutes to *he surface; this, when completed, will greatly augment the ventilation, 
which is now maintained by means of an electricallydriven fan, ventilation-pipes, and air-jets 
which deliver 700 cubic feet of air per minute to the face; power for underground operations 
is supplied by a 760-foot Gardner Denver compressor drivea by a 15#0-horse-power motor. 

The Monzing Star is an adit and shaft operation; all the work during the year WBS done 
above the 100.foot level, the lower workings being used as a water-storage for the mill 
operation. 

Development during the year consisted of 150 feet of drifting; 12,960 tons of ore were 
mined, and this yielded 1,511 oz. gol,d and 21,334 oz. silver. 

Osoyoos Lake Area. 

Osoyoos Mines, Ltd.*J. 0. Howells, manager. The’mine is situated near the Inter- 
national Boundary in the Osoyoos District, and cansi:sts of the reopening of former workings 
and new developments on the Divide&, Manz, and Lake View claims, which provide the ore 
for the 50-ton mill on the property. 

Power has been provided by Diesel motor, but it is expected, at an early date, to change 
over to electrical power from the new transmission-lines of the West Kootenay Power Company. 

Carmi Area. 

Carmi.-R. Leg&t and two associates shipped 55 tons of ore from this property to the 
Trail smelter, the metal contents being 28 oz. gold and 241 oz. silver. 

Rock Creek Area. 

Imperial.-A shipment of 33 tons of ore made from this property by D. M. McKay, of 
Grand Forks, yielded 2 oz. gold, 192 oz. silver, 885 lb. lead, and 1,415 lb. zinc. 

Kettle River Area. 

In addition, lessees worked for short periods on the Mogul and the Little Joe, small ship- 
ments of ore to the Trail smelter being made in each case. 

Greenwood-Phocniz Arm. 

Brooklyn.-Owned by the Brooklyn-Stemwinder Gold Mines, Limited. Head Office, 678 
Howe Street, Vancouver. A group of four lessees worked on the property throughout the 
summer. A considerable amount of preliminary repair-work was necessary before mining 
operations of any kind could be attempted. 

Granby (Old Ironsides).-Operated on lease by W. E. MeArthur, of Greenwood, who began 
operations there in the month of September. Eighteen men were employed (three under- 
ground), including the mill crew. The present operations are very near the surface and of 
the glory-bole type. The ore is brought by trucks to the Providence mill, about 5 miles from 
the mine. The tonnage mined was 4,438; the total metal contents being 511 oz. gold, 1,255 oz. 
silver, and 153,250 lb. copper. 

Bay.-Lessees working on this property shipped 35 tons of are, yielding 136 oz. gold and 
24 oz. silver. Three men were employed. 

Athelstan.-This property had been abandoned for twenty-three years when w. E. 
McArthur began operations there in the late summer. Three men were employed in explora- 
tory and development work. The ore is transported by trucks to the Providence mill. The 
tonnage mined was 603, yielding 373 oz. gold and 292 oz. silver. 

Rainbow Grow-Operations of an exploratory nature were conducted on this property 
for several months, with a crew of ten under the direction of Chas. C. Walker, by the Green- 
bridge Gold Mines, Limited. 

Number Seven.-Situated near Boundary Falls and owned by the Consolidated Mining and 
Smelting Company of Canada, Limited. During the first half of the year the lessee, w. E. 

*BY John G. Bi.gs. 



D 56 REPORT OF THE MINISTER OF MINES, 1936. 

MeArthur, employed seven men on the property and shipped a total of 1,039 tons, with metal 
contents of 192 oz. gold, 5,707 oz. silver, and 18,225 lb. lead. 

Dynamo.-Robert Forshaw, of Greenwood, shipped 8 tons of ore from this property, with 
a total metal contents of 10, oz. gold an’d 11, oz. silver. 

Jewel Lake Ama. 

Deztonia.-Owned and operated by the Dentonis Mines, Limited. Head office, 706 Credit 
Fancier Building, Vancouver. Manager, Major A. W. Davis. The development-work under- 
taken during the year not having disclosed the presence of any further body of workable ore, 
all underground operations were suspended in November, but the newly-erected cyanide plant 
continued to treat the tailings from the flotation-mill. The number of men employed passed 
gradually from seventy (forty-two underground) at the beginning of the year to twenty-three 
(thirteen underground) at the time of the last inspection. The tonnage mined was 11,612, 
from which 568 tons of concentrates were obtained, these yielding 4,178 oz. gold, 27,638 oz. 
silver, and 67,641 lb. lead. 

Amandl*.-The shipments from this property, on which four lessees were working for some 
time, amounted to 96 tons of dry ore and 9 tons of concentrates, yielding a total of 30 oz. gold 
and 448 oz. silver. 

Grand Fwks Arm. 

Yalrkee Bw--Situated on Hardy Mountain, about 4% miles from Grand Fork;. Owned 
by the Riegel Mines, Limited. Manager, D. M. McKay. The property was operated by 
lessees until the beginning of October, when operations were suspended for an indefinite period. 
The development-work done during the year consisted of 390 feet of drifting, 80 feet of raising, 
and 50 feet of sinking. The tonnage milled was 389: this yielding 460 oe. gold and 382 oz. 
silver. The largest number of men employed in the period of operation was nine. 

Fraaklin. Camp. 

11&n.-Owned and operated by the Union Mining and Milling Company of Wallace, 
Idaho. Operations durina the summer months were practiealhr limited to the treatment of 

silver, 686 lb. lead, a 
20,174 tons of tailings, f&n which 103 tons of concentrates yielding 601 oz. gold, 17,904 oz. 

nd 10,261 lb. zinc were obtained. 

SILVER-LEAD DEPOSITS, 

Benvsrdell Camp. 

H,~,qhlarul B&-The Dell and Highland I,nss mines passed under a single ownership at 
the beginning of the year through the amalgamation of the two operating companies, the new 
organization taking the name of Highland Bell, Limited. The headquarters of the new com- 
pany are at Penticton. N. M. Mattson, who had directed the operations at both mines, remains 
as manager. The small veins, of high-grade silver-lead ore, are intersected and displaced by 
numerous faults in the vicinity of which the ground is often “blocky” and somewhat 
treacherous. Natural ventilation is favoured by the general disposition of the workings, but, 
on the other hand, it is somewhat hampered by the small dimensions of home of the openings. 
The method of mining followed is overhand &ping with waste-filling, there being an abundance 
of stowing material at all times. The number of men employed varied between thirty-two and 
thirty-eight (from twenty-four to thirty underground). The development-work done during 
the year consisted of 300 feet of drifting, 140 feet of raising, and 120 feet of sinking. The 
total production of both mines, before and after the amalgamation, amounted to 3,274 tons, 
which yielded 120 oz. gold, 501,415 oz. silver, 346,548 lb. lead, and 489,935 lb. zinc. 

Sally.-Operated by the Sally Mines, Limited. H. B. Morley, secretary, Pent&on. 
Exploratory work in the older workings during the early part of the year failed to reveal the 
presence of any ore-shoots of workable dimensions and grade. The number of men employed 
was eighteen (ten or eleven underground), with John A. Hanna as manager, until the month 
of July, after which operations were conducted on a very reduced scale, with a crew of only 
four, under the direction of N. M. Mattson. It is intended to attempt further prospecting of 
the section of the property adjoining the Wellington claim, from the 500.foot shaft, which has 
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been idsle for a number of months, Seventy-four tons of ore shipped to the Trail smelter yielded 
3 oz. gold, 5,532 oz. silver, 4,101 lb. lead; and 5,660 lb. zinc. 

Beaverdell-Wcllington.-0perated by the Beaverdell-Wellington Syndicate. Manager, 
Allan J. Morrison. The programme of development now laid out includes the sinking of the 
winze to the depth of another level and the driving of a hoisting-raise to the surface, which 
would permit the use of a Diesel-driven hoist and greatly facilitate the handling of the surplus 
waste. The method of working is overhand stoping with waste-filling. Natural ventilation, 
properly controlled, gives satisfactory results, for the mine-workings are not only extending 
over a considerable vertical height, but they are also connected to the foot of the Sally shaft, 
thus enjoying the benefit of a motive column 500 feet high. The number of men employed 
varied between fourteen and twenty-one (eight and seventeen underground, respectively). 
The development-work done consisted of 1,012 feet of drifting, 91 feet of sinking, and 342 feet 
of raising. The tonnage mined and shipped amounted to 701, this yielding 37 oz. gold, 151,230 
oz. silver, 110,987 lb. lead, and 161,798 lb. zinc. 

Tiger.-J. L. Nordman and partner shipped 30 tons of ore from the property with a total 
metal content of 3,484 oz. silver, 2,718 lb. lead, and 4,760 lb. zinc. 

Beaverdall-Rambler.-Some development-work was done on this property by Yakima 
interests, under the ,direetion of P. E. Crane, who had charge of the operations during the 
greater part of the period of activity. A small number of men, varying between four and six, 
was employed more or less irregularly until the end of the summer. Twenty-three tons of ore 
shipped to the Trail smmelter yielded, 3,20’6 oz. silver, 2,463 lb. lead, and 4,9172 lb. zinc. 

Other properties in the Beaverdell area on which some exploratory work was done during 
the year were the Wallace, on which three men were employed: the Advance, where two men 
worked for several months: the Balaklavn and other claims forming the Crater Lake group, 

on which the Crater Lake Mining Company, Limited, employed five men for some time; and 
the British, owned by the newly-organized British Silver and Gold Mines Syndicate, with 
headquarters at Princeton, who employed three or four men during the greater part of the 
year; all these operations being on Wallace Mountain. In addition, a second prospect-shaft 
was sunk on the Olympic claim, owned by Louis Clew, of Westbridge. 

Grammod-Phoeniz Area. 

Silver Card-O. Johnson and two associates, of Greenwood, shipped 8 tons of ore from 
this property to the Trail smelter, the metal contents being 3 oz. gold, 294 oz. silver, 294 lb. 
lead, and 122 lb. zinc. 

Keno.-L. Manzini and two associates shipped 89 tons from this property, this yielding 
8 oz. gold, 889 oz. silver, and 2,410 lb. lead. 

S&&z&-Small-scale operations carried on by W. E. McArthur with a crew of three on 
this property resulted in the shipping of 99 tons of ore, yielding a. total of 31 oz. gold, 5,705 oz. 
silver, 4,107 lb. lead, and 4,979 lb. zinc. 

Providence.-This property was operated on a small scale by the owner, William Madden, 
of Greenwood, who shipped from it 26 tons of ore, yielding 11 oz. gold, 2,442 oz. silver, 905 lb. 
lead, and 1,324 lb. zinc. In November, the Riegel Mines, Limited, took an option on the 
property and began deepening the shaft, a crew of thirteen being employed, under the direction 
of D. M. McKay. The work done at the end of the year amounted to 32 feet of sinking. The 
mill on the property has been bought by W. E. MeArthur, who is now operating it. 

Lightning Peak Area. 

Waterloo.-On this property, situated 43 miles by road from Edgewood, the Waterloo Gold 
Mines, Limited (with headquarters at Penticton), employed a crew of ten, including an assayer 
and two diamond-drillers, from July 30th to August 15th, and from the end of September until 
November ZOth, with R. W. Mowat in charge of the work. A raise started from No. 4 level 
and intended to reach No. 2 had been driven for some distance when operations were discon- 
tinued for the winter. 

Lightning Peak.-W. A. Calder, of Edgewood, shipped 2 tons of ore from this property, 
The metal contents were 214 oz. silver, 363 lb. lead, and 228 lb. zinc. 
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COPPER DEPOSITS. 

Princeton Area; 

Red Buck Mine.*-Operated by the Red Buck Mining Company, Limited. Fred F. Foster, 
manager. This mine is situated on the Hop&Princeton Highway, 13 miles west of Princeton 
and consists of a 600-f& drift from which some raising has been done; this is a. hand-mining 
operation employing ten men. 

PLACER-GOLD DEPOSITS. 

Greenwood Area. 

Bowv.&wy P&era.-The Boundary Placers, Limited, employed a crew comprising for 
a certain time as many as eighty-five men in the construction of a pipe-line 10,000 feet in 
length, near Boundary Falls, to supply water for the hydraulicking operations which it is 
intended to begin in the course of the present year. J. W. Phillips was in charge of the work. 

NON-METALLIC DEPOSITS. 

The Gypsum Lime and Ala6astine Co. of Canada.“-Alex. Jessiman, manager. Falkland 
quarries, known as Nos. 1, 2, and 3, are situated 1 mile from the Canadian National Railway 
at Falkland, and the material from the quarries is transported to hunkers at the railway by 
an aerial tram. The gypsum is carried by railway to the company’s factories, where it is 
manufactured in various forms of building material; a large part being used for fire-proof 
finishing and building. 

The quarries are worked with a high face and the nmnerous “ slips ” in the deposit make 
it necessary to carry the face at considerable angles to provide for safety of the men. Twenty 
men were employed. 

Christina Lake Area. 

Fife Lime Quarq-Owned and operated by the Consolidated Mining and Smelting Com- 
pany ,of Canada, Limited. Eight men, working cm contract, were employed from June to 
October and shipped 15,114 tons of limestone from the property to the Trail smelter. No 
development-work was done. This is a seasonal operation, the men working at the quarry 
being employed at Trail during the winter. 
-__ 

l BY John G. Faga. 
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The Annual Report of the Minister of Mines is now issued in parts as folloms:- 

Part A.-TIXE Mmma l~oumnv (STATISTICAL REVIEW). John F. Walker. 

Part B.-NORTH-WESTERN MINERAL SURVEY DISTRICT (No. 1). Joseph T. Mandy. 

Part C.-NORTH-EASTERN M,NERAL SURVEY DISTRICT (No. 2). Douglas Lay. 

Part D.--SOUTHERN AND CENTRAL MINEHAL Suwm DISTRICTS (Nos. 3 AND 4). M. S. Hedley. 

Part E.--EASTERN MINERAI, SURVEY DISTRICT (No. 5). H. Sargent. 

Part F.-WESTERN MINERAL SURVEY DISTRICT (No. 6). B. T. O’Grady. 

Part G.-INSPECTION OF MINES. James Dickson. 
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PART E. 

EASTERN MINERAL SURVEY DISTRICT (No. 5). 

BY 
II. SancENT. 

INTRODUCTION. 

Lode-mining activity in No. 5 Mineral Survey District has been well maintained in 1936. 
The Sloan-Ainsworth and Lardeau areas in the West Kootenay section have been quiet, but 
with the increasing prices for lead and zinc much greater activity is to be anticipated in 1931. 
Though production from the S?rllivan mine was of record proportions, the rest of the East 
Kootenay District has been quiet. Production from the Rossland camp, though less than in 
recent years, was still substantial. In the Nelson Mining Division production reached a new 
high level, and with the provision of increased milling capacity at the Kootenag Belle mine, 

a new mill for Wesko Mines, Limited, and one for Bayonne Consolidated Gold Mines, Limited, 

all brought into production late in 1936, a further substantial increase in gold-output is to 
be anticipated for 1937. Notes on placer-mining appear in a separate bulletin. 

The operation of the Bayonne mill is expected to direct interest to the adjoining district, 
which has prospective merits. In the ares underlain by greenstone, south of Nelson, several 
prospects carrying high gold values, usually over narrow widths, are being opened up. 
Shears or fissures in the granitic batholith both north and south of the West Arm of Kootenay 
Lake appear to be attracting interest as gold prospects. Attention is directed to the merits 
of the above-mentioned sections as prospective gold areas, which in general are outside the 
areas covered in the following reports on mines and prospects in several parts of the district. 

LODE-GOLD DEPO,SITS. 

NEWER MINES AND PROSPECTS IN THE SALMO MAP-AREA. 

The properties described in the following reports are s,ituated in the Nelson Mining 
Division, in the section which is the subject of “ Memoir 112, Geoiogy and, Mineral Deposits,~ 
S,almo Map-Area,” by John F. Walker, published, by the Geological Survey of Canada in 19’4. 
For the general geology of the area and for descriptions of most of the properties the reader 
is referred to the Memoir and its accompanying map. 

The property consists of nine located claims, formerly known as the Douldw 

Clubine City group, held in the name of the Consolidated Mining and Smelting 
Cornstock Gold ,Company, which claims Clubine C,oms,tock Gold Mines, Limited, is acquiring 

Mines, Ltd. by purchase and an additional eleven located claims. The company, incor- 
porated in the State of WVashington, is registered in British Columbia and 

has an office in Victoria. The claims are situated some 3 miles north of Salma, west of the 
Salmo River, on the north-east sl,ope of Keystone M,puntain. The location and general geology 
are shown on Map 29%~ of the Geological Survey of Canada. The ground held, slopes steeply 
to Boulder Creek. The warkicgsm, which extend from approximately 3,125 to 3,63,0 feet eleva- 
tion, are situated along Key Creek, a small tributary that enters Boulder Mill Creek from the 
south-west between one-half and, three-quarters of a mile from, t,he confluence of B,oulder Mill 
Creek with the Salmo River. The surface consists of overburden with some rock-outcrops. 
The country has been burned, off generally, but there is some tirrber toward, the t,op of the 
mountain. 

Leaving the highway about 3 miles north of Salmo, the road crosses a flat for two-tenths 
of a mile; then, by several witchback6, in 11% miles clim)bs the s,teep side-hill to the mine 
camp at about 3,600’ feet elevation, roughly 1,000 feet above the flat. 

The property is underlain by rocks of the Beaver Mountain-Rossland, group, consisting 
in the vicinity of the workings of some argillite and possibly impure tuff, but principally of 
greenstone, intruded by lamprophyre dykes which vary materially in composition and texture. 

A large mass of Nelson granite east of the property extends to within half a mile of the 
workings, which are close to a wide brown-mica dyke of greenish-grey colour. Frequently 
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along the foot-wall of this dyke there is a width of several feet consisting largely of brown 
m’ica. This may be a phase of the wide dyke, but it seems more likely that the dark mica 
has been d’evel,oped in shearing along the foot-wall of the wide dyke. Elsewhere in narrower 
fractures there is dark, basic, porphyritic dyke-matter containing light-greenish phenocrysts. 
Similar material occurs locally with the dark mica and may be a phase of a dyke at the foot- 
wall of the wide dyke. The lower contact of the wide dyke strikes about north 20 degrees 
west and has an average d’ip of 38 degrees eastelrly. Shearing, which in general follows the 
foot-wall of the dyke, is locally confined to a width of I or 2 feet, but elsewhere shear-strands 
extend over widths up to l,O feet in the wi,de dyke, the brown-mica material, at the foot-wall 
and greens,tone in the foot-wall. There is shearing along the hanging-wall of the wide 
dyke also. 

Elongated quartz-lenses have been developed somewhat irregularly in the shears and 
greenstone in the sheared ground has been silieified locally. The wide dyke has been offset 
by faulting which may be later than the deposition of the quartz. The quartz-lenses are 
somewhat irregular in outline and are usually less than 1 foot in thickness, though in places 
they reach a thickness of 1% feet. In some parts of the mine there are parallel lenses in the 
shearing. Two such lenses are being stoped above 4Y, level in a wid,th of 5 to 7 feet. The 
degree of mineralization varies greatly. At some places the quartz is glas’sy and slightly 
mineralized’; elsewhere it may he heavily mineralized!. Some parts of the vein consist of 
brecciated quartz cemented by chaleopyrite and pyrrhotite. Near by the vein may consist of 
quartz mineralized with medium-grained galena and fine-grained d,ark-brown sphalerite. In 
places hrecciated fragments of white quartz are cemented by almost black quartz containing 
some gaiena and chalcopyrite. In places sulphides have been developed, in the’ greenstone and 
d,yke rocks close to the quartz. Moderate gold and silver values appear to be associated with 
the sulphide minerals. Selective mining of unoxid’ized ore yields a shipping prod,uct which 
in 193,F ranged from O’.F,.5 to 1.4 oz. gold per ton and from 1.5 to 3,.4 oz. silver per ton. Earlier 
shipments consisting largely of oxidized, ore were of higher grade. Above No. 4 level the 
vein-matter is largely oxidized. 

The ahove description applies to the principal workings shown on the plan herewith. 
No. 1 level, not shown on the plan, is a drift along a shear parsllel~ with, but about 200 feet 
to the west of, the shear in the principal workings. In No. 1 level the shear follows the 
contact between a dyke and argillite. Mineralization consists of narrow lenses of lead and 
einc sulphid:es reported, to be low in gold. No. 1 level portal is about 330 feet south of 
No. 2 portal. 

The property had been under development for some time prior to 1926, when 30,O feet 
of tunnel and 30’ feet of raise on the Bouldw City claim were recorded ‘by L. R. Clubine, of 
Salmo. In 1931 work was commenced by the present company under L. R. Club&. In the 
years from 1931 to 1934 shipments were made to the smelter at Trail, the are coming from 
2, 3, and 4 levells principally. During’this period drifting was done on No. 5 level. In 193,5 
a new deep level, No 6, was started. After a period of inactivity work was, resumed in 
January, 1956. Drifting and raising have been done on 4% and 5 levels, while a considerable 
quantity of ore has been stoped, above 4% level. Late in the year a new level, referred, to as 
the “ 475 level,” was started. 

During the year 698 tons of ore containing 740 oz. gold and 1,515 oz. silver were shipped. 
This ore came from the stope on 4% level and from development-work. The property is 
equipped with a compressor, but the stoping and a good deal of the development is done by 
hand. 

No. 2 level has a length of 180 feet. The outer 480 feet has been stoped above the drift 
and in this section a raise comes through from’ b,elow. For the next 40 feet the drift is in 
the foot-wall, but swings to the right and re-enters the vein. At 150 feet from the portal 
there is a raise. For 60 feet south of the raise the vein has b,een dhlg out for a few feet 
below the level; a pillar separates this work from part of the drift which is in the foot-wadl. 
In this section there is 1% to 2 feet of rusty shear, containing 2 to 8 inches of quartz 
and some dark sulphi,des. North to the face there is less quartz in the shear. 

No. 3 level, 270 feet long, is stoped behow and partly stoped above for 65 feet from the 
portal; two raises come through from below in this section and another raise comes through 
at about 120 feet from the portal. The shearing here is rather tight and the black-mica 
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dyke is squeezed!. At 190 feet from the portal the drift is offset to the west, leaving one 
shear-strand at the offset to follow another. The foot-wall formation here exposed in the 
drift appears to be silicified argillite or tuf?. There is a lit& quartz in the shear. 

No. 4 level, about 300’ feet in length, is lagged and apparentl,y stoped, ah,ove for most of 
the first SO feet from the portal. In the 110 feet beyond there are two raises with some stoping 
above the drift. At the end of this section is a winze down &out 15 feet. From the winze 
south far a length of 100 feet at or below the floor there is, from 6 inches to 1 foot of quartz 
or quartz breccia. 

No. 4% level also had a length of about 300 feet when the property was last visited’. It 
follows shearing throughout its length. From 75 to 100 feet from the portal a little &ping 
has been d,one; here on the hanging-wall of the d,rift 2 to 6 inches of quartz is to be seen. 
At >85 feet from the portal is, a crosscut to the hanging-wall 20 feet long. In the crosscut 
8 inches of well-mineralized quartz goes d’own into the floor. This, is a hangingAwal1 lens 
occurring along shearing within black-mica d,yke-matter. It is traceable for 80 feet northerly 
along the drift, the thickness varying from 6 inches t,o 1 foot. There is also a foot-wall 
quartz-lens in a shear in greenstone below the dyke. For “9, feet north of the crosscut the 
ground is being stoped above the level. At the north end of the stow is a raise which was 
up about 60 feet at the middle of September. At the h,ottom of the r&e the hanging-wall 
lens is from, 6 inches t,o 1 foot thick and is mineralized with fine pyrite. This lens pinches out 
about 20 feet up the raise. The foot-wall lens has a thickness of about 4 inches at the bottom, 
but increases above and is more persistent than the hanging-wail lens. The foot-wall lens, 
varying in thickness from 4 to I,5 inches, is, traceable for about 50, feet north and the same 
distance south of the raise. At the face of the adit, about 75 feet north of the raise, the shear 
in the greenstone, 3 feet below the dyke, again contains quartz, here S inches thick. There 
is also rusty shearing along the contact. 

No. 5 level is the longest dsrift on the shear-zone. It follows shearing in the greenstone 
and in the wide dyke close ta its lower contact with the greensmtone. Crosscuts: to the hanging- 
wall ind,icate that the width of the d,yke varies from 12 to 20 feet. About 125 feet from the 
portal is a raise or a short stope, up about 40 feet, fallowing about 3 feet of shearing near 
the contact. Near the hanginpwadl at the top of the raise is 6 inches of rusty gouge. At 
the foot of the raise there is 2 inches of quartz with some sulphides. At 250’ feet from, the 
portal there is a 65-foot crosscut to the foot-wall, cutting a basic dyke 9 inches thick, 33 feet 
from the drift. Under the d,,yke is 3 inches of shear-couge with some quartz. The dip of the 
shearing and of the dyke is 65 degrees to the east.. The drift swings to the east at a fault 
60 feet past the eroascut. The wide dyke is displaced to the east, north of the faulting; 
basic dyke-mat.ter occupies fractures curving to the east in the fault,-zone. Shearing, however, 
continues and has been followed, ahout 16’0 feet past the first faulting, the drift then swinging 
north-westerly to follow another shearing. About 70 feet past the firs,t faulting is a raise 
which foll’ows some shearing. The raise was up about 60 feet at the middle of November. 
At the top the ground is d’isturhed. Rather glass,y white quartz up to 1?/2 feet thick was 
apparently faulted. Dyke-matter similar to the dark basic dyke exposed on the level occupied 
Some irregular fissuring. 

From B point IO feet south of the raise a crosscut has been driven 3108 feet north-easterly, 
where it intersected an irregular quartz vein squeezed between fault-strands. The quartz 
has heen followed, by drifting to the north and for a short d,istance to the south. A crosscut 
from the north drift exposes some of the quartz at a bulge between fault-strands. Over a 
length of about 3,O feet the cp~=.rtz is very irregular, varying in attitude and in thickness, the 
latter varying from 8 inches to 3 feet. Here the hanging-wall of the drift is, the wide dyke. 
The drift to the north follows a somewhat irregular course for a distance of about 3!0,0, feet 
from where the quartz was first encountered. Far most of this length the drift follows 
shearing in the greenstone in the foot-wall of the wide dgke. Quartz apparently in the foot- 
wall north of the crosscut to the north-east is expose d 50 feet from the crosscut. From that 
point. north the shear contains’ from 2 to 11 inches of quartz for a distance of 100 feet. 
Thence to a bend, in the drift 90 feet farther there is 2 to 11 inches of shear-gouge containing 
a little quartz. Beyond the ben’d the shearing followed, by the drift is rather weak. 

NO. 6 I,evel, Z&O feet hel,ow N,o. 5, starts close to Key Creek as a crosscut curving from a 
course north of west to south 70 degrees west at 80, feet and, ccn:inuing this conrse to :he 
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face at 540 feet from the portal. Near the portal it crosscuts schistone greenstone, beyond 
which the greenstone is massive with some shearing. At about 400 feet from the portal 
shearing along the hanging-wall of a wide, green, mica dyke similar to that found above was 
encountered. There is, also parallel shearing 30 feet to the west near the foot-wall of the 
dyke. From the crosscut a drift extends” 150 feet northerly following the rather “pen 
shearing, 6 inches wide, along the hanging-wall, the dip varying from 30 to 50 degrees easterly. 
Thence a crosscut extends 50 feet westerly and from it a drift for 1608 feet curving somewhat 
west of north,, following shearing in the greenstone below the dyke. These shears apparently 
contain little or no quartz. 

Thirteen Crown-granted claims and fractionsPBluebird, Joint, Shamrock, 
Gold Belt Dominim, Golden West, Double Joint, Sunbeam Fraction, Bruce Fraction, 

Mining Co., Ltd. Columbia, Nuvada, Pcggl(. Twilight, and Happy Jean-are owned by the 
Gold Belt Mining Company, Limited. The company also has under option 

the six Crown-granted claims of the Clyde-Belt group, Belt, Clyde, Leach Fmction, Cat& 
Fraction, Lily D., and Della Watson Fraction. The company also holds by location the fob 
lowing: Frnetion ATo. 1, F~netional No. &, Lilian Fraction, No. 10 Fraction, and G.B. Fraction. 
The claims lie on both sides of Sheep Creek adjoining the Golden Belle group; the holdings 
of Ren” Gold Mines, Limited; the Fawn Mining Company; Kootenay Belle Gold Mines, 
Limited; and Sheep Creek Gold Mines, Limited. The Gold Belt Mining Company is a public 
company incorporated in British Columbia, with head office in Vancouver. 

The ground south of Sheep Creek, opposite the Rem mill, is underlain by quartzite of the 
Quartzite Range formation, exposed in precipitous bluffs. This ground is essentially undwel- 
aped. North of Sheep Creek the ground held lies down-stream from the Rem mill and 
extends from creek-level at 3,200 feet elevation to an elevation of 6,300 feet on a spur from 
Ren” Mountain over a mile north of the creek. The ground extends from east to west from 
one-quarter to three-quarters of a mile and from the creek north for a little over 1% miles. 
The slope of the ground is commonly steep and outcrops are frequent. However, toward the 
crest of the ridge and on the Nugget (Fawn) Creek slope there is a considerable depth 
of “verhurden. 

A branch road half a mile in length runs from the Sheep Creek Highway near the Rem 
mill to the lowest workings and camp, a distance of 111% miles from Salmo. The upper 
workings are served by a branch from the road to the Rem mine, the distance from Salmo 
being about 14% miles. 

The ground north of Sheep Creek is principally underlain by rocks of the Re”” formation, 
though the western side of the holdings is underlain by rocks of the Pend d’0reilie formation. 

l The workings are principally in rocks of the Rena series, consisting of brittle light-c”l”ured 
quartzites, dark rather impure quartzite, some limestone, and argillites that may grade into 
phyilites. In general the beds strike about 15 degrees east of north and dip steeply to tb” 
east. However, there is a good deal of local variation in the bedding; steep westerly dips 
on the western side of the hard quartzites suggest local folding; elsewhere there seems to 
have been adjustment along faults. 

A fault is encountered near the inner end of the XWlevel adit. It has heen followed 
for about 80’0 feet north-easterly by B drift. The horizontal displacement appears to be 
about 20 feet, the south-east wall having moved north-easterly relative to the north-west 
wall. The fault is marked by shearing that in a general way follows the bedding, which 
strikes about north 22 dwrres east. It dips very steeply to the east. Shearing at the end 
of the 600-level adit probably represents the same fault. A deep s&p-walled gulch of the 
same general trend, which runs southerly past the CoIumhia No. 1 portal, is probably the 
surface expression of the same fault. 

A large aplite sill, probably that shown on the Geological Survey map of the area 
(Map 299~), is exposed on the 1,850 level. This intrusive is 70 feet thick and appears to 

follom the bedding of the rocks in which it occurs. The quartzite adjoining the sill, par- 
ticularly to the west, appears to have hem considerably altered as a result of the intrusion. 

A series of fractures cut the bedded rocks. These fractures strike from north-east to 
about due east. Generally they dip steeply to the south, thou,gh at places the dips may be 
vertical or steep to the north-west. Quartz-filling in the fractures is usually much wider in 
the quartzites than in the argillites. In the zone of oxidation fine free gold may be panned 
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frequently from the vein-matter. In the unoxidized parts of the veins gold appears to be 
associated with pyrite, pyrrhotite, gale”+ and sph’alerite. To date high values in veins in 
the Gold Beit ground have been limited to “arrow widths usually at comparatively shallow 
depth, though on the 1,850 level, far below the zone of oxidation, assays in excess of a” ounce 
of gold per ton have heen obtained from sulphide mineralization. Black fine-grained dykes 
occur frequently in the main mass of hard quartzites. These dykes in places follow hedding- 
planes, and in others cut them, then invade and tend to follow the vein-fracture and may 
occupy most of a fracture for a considerable distance. Where the dykes cut veins there may 
be a small displacement. Along some bedding-planes, quartz veinlets branch from the main 
veins, accompanied by heavy impregnation of the quartzite by pyrite and pyrrhotite. This 
feature was noticed particularly toward the western side of the quart&e, and there is a” 
apparent coincidence between the occurrence of quartz-impregnated, pyrite-mineralized 
quartzite and the lamprophyre dykes. The heavily-mineralized quart&e appears to carry 
negligible values in gold, 

The Gold Belt Mining Company was incorporated early in 1933 to take over the asseta 
of a private company of the same name formed the previous year. In addition to the claims 
mentioned in the first paragraph of this report, the company at one time had a” option and 
did nork upon claims of the Golden Belle group. The ground held by the company includes 
a number of claims a” which considerable work had heen done previously. The Joint, Double 
Joint, and Golden West claims had lain idle since about, 1906. Some work was done a” the 
CoZumbia and the Nnvada in 1909. 

The Clyde Belt group was under development by the Britannia Mining and Smelting 
Company in 1910 and 1911,. The ground had long been inactive when acquired by the private 
company. References to the various claims or groups will be found in Annual Reports 4f the 
Minister of Mines from 19080 to 1910, under Colulnbia in 1928, and under the name of the 
company from 1932 to date. References also appear under Gold Belt and Clyde Belt in 
Bkmair 112 of the Geological Survey of Canada. 

After extensive surface prospecting, underground work was undertaken by the company 
on what are known as the ‘200 level and, later, on the 600 level of the Gold Belt workings. 
These adit-levels start as crosscuts on the Clyde claim and extend into the Bruce FT., Sun- 
beam Fr., and Double Joint claims. The old Clyde Belt workings are on the Belt claim. Work 
was also done on the Golden Belle group and a ear of ore was shipped from these workings 
in 1933. I” 1934, 291 tons of selectively-mined ore was shipped to the smelter at Trail 
from stopes above the 20’0 level of the Gold Belt. 

Early in 1935 arrangements were made for financing by North American Mines, Inc., 
of Boston, and development on a programme outlined by the engineer,s of that organization 
is still in progress. Diamond~drilling was done below the 600, level. Subsequently the eom- 
pressor plant was transferred to a site on the Lily D. claim, and the 1,850, level, 1,25,0 feet 
below the 60’0 level, was started as a crosscut, which was driven northerly for approximately 
3,150 feet. Drifts from this crosscut have been started at five points. Work has also bee” 
done on the Col~rmbia claim, consisting of trenching, advancing the old adit, and driving a 
“ew adit 125 feet below the old one. This work was suspended early in the fall of 19,36. 

Workings on this property are extensive; horizontal workings underground aggregate 
about 2x/ miles in length. Work on the 1,850 level alone to the end of 19,36 amounted to ahaut 
1% miles. The surface workings and the upper Gold Belt levels are described in the Annual 
Reports of the Minister of Mines from 1932 to 1934, inclusive, and in Memoir 112 of the 
Geological Survey. The earlier work is reviewed here and recent work described in detail. 
The “anles of the workings and their relative positions are shown a” the accompanying plan. 
Such geological features as ‘can be indicated on a small-scale plan are also show”. 

The early surface work done by the present company was above the present Gold Belt 
200 level. Prospecting was designed to discover the westward extension, into the Rena 
quartzite, of veins know”. in the Quart&e Range formation to the east, as the Motherlode 
vein system. 

I” the 1932 Report of the Minister of Mines, B. T. O’Grsdy described the res”lt,s obtained 
by surface-trenching, from which the following is quoted:- 

“ The ‘ Rena ’ quartzite where it traverses the Gold Belt property has a width of 7,50 feet, 
measured stratigraphically, and a width of l,lO,Om feet measured, along the strike of the vein- 
fractures. These are filled with quartz and crushed country-rock and the ore consists of 
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pyrite, palena, and sphalerite sparingly distributed through the quartz, with free gold visible 
in numerous specimens. Unlike the extensively oxidized condition which prevailed in the 
upper parts of ore-bodies in other mines of the camp, such as, for instance, at the Rena and 
Nugget properties, oxidation is very shallow or entirely absent, primary ore being exposed 
at the surface as in the ‘ C ’ vein-outcrop referred to hereinafter. 

“ Free gold is visible in specimens at numerow points for a length of 130, feet of the 
ore-shoot, and in this section B grab sample, from which obviously rich specimens were excluded, 
assayed: Gold, 1.44 oz. per ton; silver, 0.6 oz. per ton; lead, trace; zinc, 1 per cent. Next in 
apparent importance is the &uce vein, which was slightly explored by old workings, including 
a 23.foot shaft, at the bottom of which is a l%foot drift to the east. This is a strong quartz 
vein which, according to the management, gives fair assays. 

“ The ’ A’ and ‘ B ’ veins have shown good values in places, but no continuous ore-shoot 
has been exposed as yet.” 

The extensive development done by the company on the 20’0 level was ,wggeiy completed 
by the end of 1934. The workings incIud,e an adit-crosscut driven 55’0, feet at, north 23 degrees 
west. with drifts east and west on three veins. The end of the adit exposes a fault striking 
abuut north 22 degrees east and dipping very steeply to the east. This fault, is close to the 
western margin of the harder quartzites. Beyond the fault the rocks are sheared argillites 
wiih some limy beds. The contact between the argillaceous quartzites and the softer srgillites 
is gradational. In a general way the fault follows the strike of the formation. The fault 
crosses the adit at the commencement of (‘ C ” vein-drift. Beds on the south-east sid,e of the 
fault have been displaced about 20 feet north-easterly in relation to the corresponding beds 
on the north-west side. 

From near the end of the ,adit a drift follows the shearing north-easterly. Rather more 
t,han 1,200 feet of work has been done in driving along the fault, in drifting along some narrow 
fractures, and in crosscutting. The rocks are chiefly ,sheared argillites, though some platy 
quartzite and some massive argillaceous quartzite are encountered toward the end of these 
workings. The fractures or small shears on which drifting has been done contain but little 
quartz, and that poorly mineralized. 

The three veins drifted upon from the adit and their respective distances fro’m the portal 
are: Bvuce, 176 feet; “ D,” 388 feet; and “ C,” 535 feet. 

The 6,rwe vein in the drift to the west and for 20’ feet to the east of the adit is in soft 
argillaceous rocks, where it is represented by 1 to 2 feet of shearing containing a little white 
quartz. From 20, to 150' feet east the wall-rocks are harder and the vein-shear contains from 
6 to 18 inches of white quartz. Beyond this point the vein is weaker in softer rocks. 

“ D ” vein, from 15 to 15 feet, west of the adit, is stoped to a height of 15 to 20 feet above 
the drift-floor. In this section the fracture has a width of from 10 to 16 inches and contains 
quartz from, 6 to IO inches thick. Beyond the stoped section the wall-rocks are softer and at 
the end of the drift are schistose. Some qnuartz occurs along the shearing principally as small 
lenses. East of the adit the vein is stoped to about 12 feet above the floor for 65 feet, the 
vein containing from 6 to 9 inches of quartz mineralized with fine pyrite. A sample across 
8% inches of quartz assayed: Gold, 0.46 oz. per ton; silver, ,0.35 oz. per ton. Far the next 
55 feet the roof of the drift is high; in this section the wall-rocks are argillaceous. Thence for 
1’00’ feet the ground has been stoped above the drift. At the east end of the stope the roof 
is 30 feet above the floor of the drift. At the west end the ‘roof is higher. Two raises 
continue above the roof. The stow has B width of lx% to 3% feet. The vein is rather 
irryular in dip and strike and consists of shear-gouge, crushed wall-rock, and quartz well 
mineralized with pyrite. The width between walls varies from 1 to 2 feet, of which the 
quartz occupies possibly one-third. The walls are softer at the east end of the stope and 
the vein is weaker than at the west end. East of the stope the wall-rock is generally arEillite 
and the shearing is rather tight, with occasional lenses of vein-quartz. Some quartz is 
developed in the wali-rocks. 

In “ C “vein-drift, east of the adit, the rock is generally sheared argillite and the fracture 
is narrow. From 2,O to 60 feet east of the adit there is from 4 to 10 inches of quartz in the 
fract,ure and a considerable width of quartz is developed in the wall-rock. At 60 feet a strand 
of quartz goes into the north wall, hut shewine containing some quartz-lenses continues to 
the face. A raise to the surface, 220 feet above the 200 level, starts from the drift 3’5 feet 
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west of the adit. The lower part of the raise is in soft faulted ground. The ground in the 
upper part of the raise and at the surface is more favourable. Concerning this section the 
following is quoted from the 1934 Report by B. T. O’Grady:- 

“Drifting was done on the 50-, 9’0-, and 120-foot levels measured down from the top. 
Along the outcrop the are-shoot is 155 feet long. &ping has been ,done for this length 
between the surface and the 5,0-foot level, where drifts extend 106 feet to the east and ‘71 feet 
to the west. Drifts started at the go-foot level are in 28 feet to the east and 20 feet to the west. 
On the 120-foot level drifts extend 284 feet to the east and 22 feet to the west. In the eastern 
working the first 3,O feet from the raise is in a fault-zone, from 30 to 5’0 feet ore has been 
stoprd, and from this point to the face spots of high grade, which will be mined far shipment, 
occur in the quartz.” 

Shipments made in 1934 came from the stopes on ‘( C ” and ‘/ D ” veins. The following 
information regarding the shipments is also quoted from the 193,4 Annual Report:- 

Dry Weight (Pounds). 
Gold &say. 

From ” D ” Yein. From ” c ” Vein. oz. Der TO”. 
91,198 4.155 

89,0’19 1.456 
97,713 1.47 
94,144 1.6375 

46,125 16,O’W 2.,021 
67,782 2.07’55 

80,000 1.714 
600 Level.-This level is 343 feet below the 2,O’O level. The main adit is in 1,180’ feet, 

cutting the Bruce vein at 75,O feet and the “ D ” vein at 9911 feet from the portal. A drift 
runs to the north-east along the formation at 1,03’0 feet from the portal, while at 1,160~ feet 
from the portal there are drifts on what is probably the “ C ” vein. On this level the rocks 
are generally less quartzitic. They consist largely of sheared or platy argillites with argil- 
laceous quartzite and some limestone. The veins are represented by irregular strands of 
shear-gouge containing lenses or stringers of quartz. Quartz also follows the bedding of the 
formation adjacent to the fissures. The Brxec and “D” veins contain some sections in 
which there are fair quartz-lenses, but the “ C ” vein or fissure and the workings from the 
formation drift to the north-east show only gouge with small stringers of unmineralized quartz. 

In “ D “vein-drift, from 60 to 120 feet west of the adit, there is from 2 to 3% feet between 
the walls of the fissure and in the filling there is up to 1% feet of quartz. At 110 feet from 
the adit a raise follows the fissure. The ladder-way extends to 85 feet above the level, at 
which point there is no quartz in the fissure. 

1,850 Level.-This level, 1,25,0 feet below the 6’00 level, includes an adit 3,150 feet long 
running into the mountain on a. course of north 26 degrees ,308 minutes west. Drifts from 
this adit are the “ 1,50’0 zone ” drift at 1,300, feet from the portal, and the “ 2,36,0,” “ 2,59,0,” 
“ 2,800,” and “ 3,040” drifts, the number indicating the approximate distance of the drift 
from the portal of the adit. 

The driving of this level was undertaken after studies of surface exposures and of the 
upper levels, by engineers of North American Mines, Incorporated, had suggested that a 
greater width of hard quart&e would be found at depth. This theory was tested by drilling 
three diamond-drill holes downward from the 60’0 level. 

On the 1,85’0 level the adit crosscuts good quartzite for about 1,100 feet, the true width 
of the quartzite being a little less than 80’0 feet. The main body of quartzite of the Rena 
formation was encountered at about 1,83’0 feet from the portal, and extends to about 2,900 
feet, where it grades into thin-bedded argillites, with some limestone exposed at the end 
of the adit. The adit starts in grey quartzite probably belonging to the base of the Quartzite 
Range formation; thence it passes through argillaceous beds from 20,O to 700 feet. At 70,O 
feet it enters a body of aplite, of which the south-easterly contact, conforms to the bedding, 
and l,eaves the aplite, at about 7,90 feet, to enter quartzite. Near the contact the quartz& 
appears to have been altered by solutions from the intrusion and is distinguished from the 
aplite with some difficulty. The aplite appears to be a sill, the true width of which here is 
abcut 7,O feet. Beyond this to the main mass of Rena quart&e the rocks exposed consist 
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of ribs Of grey quartz+ interbedded with black argillaceous quartzite, argiliites, and lime- 
stone, the softer argillites and limestone predominating. Throughout the adit the beds have 
about the sams general strike, but vary locally from due north to 30’ degrees east of north. 
The dips are predominately to the east or the south-east, and from the portal to the main 
mass of the Rena quartzite are generally from 65 to 50 degrees. In the main quart&e, 
however, the dips to the east became much flatter, this being particularly noticeable in the 
2,590 drift east. In the adit between the 2,590 and 2,800’ drifts the quartzite is massive, 
disturbed, and jointed, some of the joints being filled with black Iamprophyric dyke-matter. 
At the 2,801) drift the dip of the beds has reversed and is steep to the north-west. This is also 
the case at the west end of the 2,360 drift. Here, as at some other points close to lamprophyre 
dykes, the qnartzite-beds have been impregnated with quartz and pyrite over a considerable 
width. A sample of such material assayed: Gold, trace; silver, 0’.6 oz. per ton. Beyond the 
2.800 drift the beds dip steeply to the south-east. This is also true of the argillite and 
limestone north of the gradational contact. 

1,500 Zow-From 1,300 to 1,500’feet from the portal there are several shears or fractures 
which have a general east-west trend, one of these at 1,300’ feet containing some quartz. 
This shearing has been followed westerly, and when the property was visited last in November 
this drift had reached a distance of about 400 feet from the adit. To that point it was in 
soft rocks and did not contain commercial mineralization. This drift is still being advanced 
westward. It was reported that the quartzite was entered about where the end of the drift 
is shown on the plan. More recent reports are that a quartz vein is now being followed in 
the quartzite. 

2,560 V&-This vein has B width of 13 inches of quartz at the adit, pinching somewhat 
for 10 feet west, then widening to 2 feet, 30 feet west of the adit. In this length it is fairly 
well mineralized. A sample at 20 feet west aeros~ 13 inches assayed: Gold, 0.46 oz. per ton; 
silver, 0.2 oz. per ton. Thence to.105 feet west the vein is from 1 to 2 feet wide and banded, 
but is reported to contain very little gold. From 105 to 200 feet, lamprophyre dyke-rock 
occupies much of the fracture. From 200 to 450 feet there is from 2 to 6 feet of quartz 
largely unmineralized, but usually showing some banding toward one wall and occasionally 
containing patches of sulphides. Thence to the face at 590’ feet the fracture is largely 
occupied by dyke-rock. At the face the light-grey quart&e wall-rock, dipping at 80 degrees 
to the west, is impregnated with quartz and sulphides. 

In the drift to the east the vein widens to 3% feet at 20 feet, where the following samples 
were taken: North side, 1 foot, vein-wall and well-mineralized quartz: Gold, 1.22 oz. per ton; 
silver, 1 oz. per ton. Remainder of vein, 2% feet of white quartz unmineralized: Gold, trace; 
silver, trace. Going east, the vein widens to 6 feet at 80’ feet, but is poorly mineralized. 
It narrows again to 2 feet at 140 feet; a sample across the wide section assayed: Gold, trace; 
silver, ,0.8 oz. per ton. The vein widens again to 4% feet of white quartz at 185 feet. At 195 
feet the vein splits and from this point on there is comparatively little quartz, and that tends 
to run off into the bedding. At 230 feet there is B short crosscut to the south at a point where 
a shear comes in from the south wall. From this point to 320 feet east there is fro& 2 to 5 
feet of shearing with some quartz along the north wall. In this section the walls are 
argillaceous. Thence to the face at 355 feet the shearing is narrow; in the face it is 6 inches 
wide in black argillaceous quartzite. 

The 2,590 drift follows a vein east and west of the adit. Twenty feet west of the adit 
the vein is represented by 6 inches of quartz, and continues at this width to 30’ feet, where a 
lamprophyre dyke enters the fracture from the north and follows west along the vein for 
20 feet before it leaves the fracture to follow the beds into the south wall. Thence the vein 
is narrow for some distance west. From 1’00 to 118 feet the fracture is occupied principally 
by dyke-matter. In the vicinity of the dykes the quart&e in the walls is impregnated with 
quartz, pyrite, and pyrrhotite. From 118 to 145 feet the vein has a width of II to 15 inches 
of quartz mineralized with pyrite, galena, and sphalerite. At 140 feet a sample across 
1 foot of well-mineralized quartz assayed: Gold, 1.2 oz. per ton; silver, 1 oz. per ton; lead, 
nil; zinc, 1 per cent. From this point on, the vein is quite narrow. From a width of 6 inches, 
20 feet west of the adit, the vein increases to 1% feet in the adit, where a sample across 8% 
inches of well-mineralized quartz assayed: Gold, ,0.52 oz. per ton; silver, 1.6 oz. per ton. 
This is the south haif of the vein; the north half is scarcely mineralized. The vein is folloved 
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east to a point 28’0 feet from the adit. It has a width of 1 to 12 inches to 85 feet, where it is 
cut by B Z-foot lamprophyre dyke. East of this there is from I to 18 inches of quartz in the 
fracture, though the fracture, with included horses of quartzite, may be up to 2 feet in width. 
A second dyke cuts the vein at 180 feet. Company sampling of the vein gave low values, 
except for short sections in the west drift and at the adit. 

In the first 5’0, feet the 2,80’0 drift east follows grey quartzite-beds which dip to the west 
and are impregnated with quartz and sulphides; similar impregnations are mentioned at 
various other points. The face of the drift was at 50 feet when the property was last visited. 
A short drift also extends south-west following the same beds. 

The 3,040 drift starts in thin-bedded quartzites intevbedded with argiiiite north of the 
main mass of quart&e. It follows an irregular fracture from which splits run ofi along the 
bedding-planes. There is little quartz present. At 185 feet from the adit the drift swings to 
a more easterly course at a roll in the bedding of the formation. There is some limestone on 
the south wall at the centre of the roll. From t,his point on the fracture is rather weak. 

Of the drifts on this level, the 2,8O,O and the 3,040 were not impressive, while the 1,500 
zone-drift had not entered the quartzite when the writer last visited the property. The 2,360 
and 2,590 veins, on the other hand, are strong, and at the time of examination there was still 
a considerable distance easterly along the strike in which the fractures should be in quartzite. 
West of the adit both fractures are occupied in part by lamprophyre dyke-rock. In general 
the quartz in these veins is poorly mineralized, while some of the mineralized sections do not 
carry values. However, other well-mineralized sections an both veins do carry values in gold, 
which, even though spotty, indicate that some of the primary sulphides carry encouraging 
Values. Commercial concentrations of such mineralization might be found on the extensions 
of these veins or at another horizon. A short section in the 2,36’0 vein lying on each side of 
the adit might be regarded as commercial. 

Columbia Workings.-These workings are slituated about half a mile west of the 
1,X60-level portal. They consist of surface-stripping along a vein; No. 1 level at 4,570 feet 
elevation is approximately 880 feet above the 1,850, level, and the No. 2 level is at 4,451) feet 
elevation. 

No. 1 level, an adit, starts on the western side of a ridge which slopes steeply to a deep 
draw. This draw is probably the surface expression of the fault encountered at the inner 
end of the Gold Belt 2008 lewd. The adit is 218 feet in length and is driven north-east through 
platy beds, passing to more massive beds of quartzite near the face. In the first 60 feet there 
is from 4 to 6 inches of rusty quartz; from there for some distance the vein is tight; the 
roof of the working is altered and quite rusty. Near the face there is frpm 2 to 3% feet of 
sheared quart&e containing 50, per cent. of vein-quartz mineralized with pyrite. Free gold 
can be panned from rusty material in the cut and in the outer part of the adit, where the vein 
is narrow. In these sections high values in gold have been obtained over narrow widths, but 
the greater width at the face carries very low values. 

No. 2 level adit starts from the south-eastern side of the ridge and is driven north-west 
for about 3FO feet. To 15’0 feet from the portal the rocks are platy and argillaceous; thence 
to 300 feet they are light-grey thick-bedded quartzites striking a little east of north; thence to 
360 feet the beds are argiliaeeous. At about 345 feet is 1 foot of shearing following the 
bedding, which dips at about 70 degrees ‘to the west. The shear contains about 6 inches of 
quartz and much rust. A drift on this shearing extends 20 feet south and 4 feet north. 

At approximately 285 feet from the portal B drift goes south l,O, degrees west for 30 feet, 
following thick beds of quartzite which dip 60 degrees to the west. This is practically at the 
contact of the quart&e with the argillaceous beds to th,e west. A fracture striking about due 
north and dipping 55 degrees to the east cuts the beds of quartzite, which are impregnated with 
quartz and pyrite over a width of about 6 feet. 

From the same point in the adit a drift extends 9’0 feet south-west, following a fracture 
with smooth wails, which strikes south 40 degrees west and dips 65, degrees to the north-west. 
Bot’h sides of the drift are in argillite. There is a little quartz along the fracture. A drift 
foilows the fracture from the adit north-easterly in the quartzite for 224 feet. From 2,s to 
35 fret from the adit the thick quartzite-beds north-west of the fracture are heavily imprrg- 
nated with quartz and pyrite. North-east of this point the fracture is strong, 6 inches to 
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2% feet between the walls, and a good deal of quartz is developed in the fracture and in the 
wall-rock along it. At IO0 feet from the adit a. sample across 1.6 feet of quartz mineralized 
with pyrite assayed: Gold, 0.14 oz. per ton; silver, ,0.3 oz. per ton. The vein is somewhat 
sinuous. Beyond this point it narrows rapidly and continues as a tight fracture to the face, 
where it dips 75 degrees to the north-west. At 15O’feet from the adit there is a short crosscut 
on each side of the drift. Here the beds strike north 25 degrees east and dip at 30 degrees 
to the east, in contrast with the westerly dip of the beds at the adit. 

Five Crown-granted claims, Ove Hill, Dizi~, Ore Hill Numbev Three, 

~ootena,. Ore Standard, and Last Dollar Fractional, known as the Ore Hill group, with 
Hill Gold Mines, three adjoining claims, Royal Ann, Royal Ann Number One, and Royal 

Ltd. Ann Fractional, held by location, have been acquired by the above company 
from the vendor, J. Gallo. The head office of the company is given as in 

the Credit Fancier Building, Vancouver. The claims, are situated in the Sheep Creek area 
of the Nelson Mining Division. They are near the head, of Billings’ (Coon) Creek, lying 
principally to the east of the creek and immediately north of the Summit group. 

Billings Creek flows northerly to Sheep Creek at a steep grad,ient between spurs, from 
Mount Waldie. Precipitous outcrops of quarteite form a rim to the south and, east at the 
head, of the creek, while to the west rafter rocks of the Pendl d’Oreille series stand8 out less 
prominently. Below the rim there is, a considerable thickness of overburden, with occasional 
rock-outcrops on the steeper slopes, In slightly more than half a ,mile from north to south 
the ground covered, ,by the Crown-granted clainw rises, from, 5,0~0@ to 6,OO’O feet elevation. 
The present workings arc situated near the creek at elevations from about 5,20@ to 5~,&00 feet, 

A truck-road has heen built to the property from the short branch road connecting the 
Queen mine with the Sheep Creek Road. The new road climbs l,%O feet in a distance of 
35% miles, the upper end of the road, being convenient to the new upper adit on the Ore Hill 
claim. 

As mapped on the Salmo Sheet (Map 299.4, Geo1,ogiw.l Survey of Canada) the area 
covered hy the Crown-granted claims is, underlain by rocks of the upper part of the Reno 
and the lower part of the Pend d’Oreille formations. Where best exposed on the ridge east 
of Billings Creek, the rocks of the Rena series consist of light-coioured quartzites with which 
oecw some bands of crystalline limestone up to 310 feet in thickness. The Pend d’Oreille series 
is eovered in most places by overburden, but is exposed occasionally along the creek. The 
contact is mapped, as crossing Billings Creek near the head and’ trending wmewhat. east of 
north. ‘The preserit workings are principally in rocks of the Pend d!Oreille series, which 
have been much folded and contorted. These rocks are dark argillaceous quartzites, srgillites 
which may be more or less sheared, dark impure limestone usually thin-bedded,, and, crys,talline 
limestone in which bedding-planes are poor& developed. The beds’ strike generally east of 
north, but vary from 10 d’egrees west to 40 degrees east of north. The d,ips are generally 
steep to the east, but vary from about 40 degrees to the east to steep to the we&. 

One type of mineralization observed is replacement of limestone along the bedding by 
sulphid,es of lead,, zinc, and iron. An old surface cut and adit, east of the creek somewhat 
north of the blacksmith-shop, show quite good lead-zinc mineralization over a width of 31 to 4 
feet, It is reported that this mineralization is low in gold and silver. 

Galena, Ephalerite, pyrrhotite, pyrite, and a little chslcopyrite also occur with quartz 
in fractures. Where one or both walls of the fracture is in limestone the minerslization may 
con&t of almost solid sulphides, which appear to have replaced the limestone, giting rise 
to lenses up to s,everal inches in thickness. In xch places there is, also a tendency for the 
minerslieation to follow along the beddinr as solid i-ulphide or as disseminated grains. The 
highest values in gold, have been obtained, in z,olid sulphides containing a good deal of lead, 
but quite goad, vslues, have also been obtair.ed in quartz mineralized, with pyrrhotite or with 
pyrrhotite and, sphalerite. Silver values are comparatively low. 

In the zaft rocks of the Pend, d’oreille series the fracturing is weak and the widths narrow 
and irregular. Though occasionally branching fractures may give a width of 2 feet or even 
greater, in general the commercial mineralization appears to he limited to s,mall lenses of 
sulphides. The present upper a&t-level has penetrated argiIlaceous quartzites to the east, 
which are regarded as more favourable for occurrence of fissure-veins. 
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There are several old, workings in the ridge east of Billings Creek and b,elow the Sunzmit 
workings. Apparently this work was done from 1910, to 1911, in which period brief references 
to the Ore Hill group appeared, in the Annual Reports of the Minister of Mines. During that 
period a mill with a capacity of about 7 tons daily was !built, equipped with a crusher, stamps, 
Wilfley table, and Johnstone Frue vanner. 

In 1934 Joe Gallo optioned the five Crown-granted claims and obtained the three locations 
mentioned above. In lZ35 a small stope was opened from the surface near the Summit 
boundary. High-grade ore from a narrow vein in limestone was mined and sacked,. Some 
ore was also sorted from old dumps,. A surface trench opened mineralization for a length 
of 60 feet along fracturing in 1:imestone. In December an adit was started at a depth of 100 
feet below the surface cut. A small compressor driven by a Diesel engine was installed. 
During 1936 the adit was continued to a ha&h of 38,5 and’ considerable drifting was done 
from it. Another sdit 180 feet lower was driven 1,0,95 feet and some drifting done. On 
the upper level s small stope was opened, from a drift to the west. The ore shipped, during 
the year came principally from the upper level, but included ore sacked in 19’35. Shipments 
in 19386 totalled 421 tons, containing 686 oz. gold, 1,0~80 oz. silver, 47,707 lb, lead, and 40,0,83 
lb. zinc. 

In October a mill was constructed, convenient to the portal of the lower adit, equipped 
with a 6. by X-inch jaw-crusher, a ,Straub Rib-Cone ball-mill approximately 15 by 30, inches, 
and a Straub table 8 by 4 feet,, all driven by a Fairbanks-Morse 25-horse-power Diesel engine. 
It is understood that the capacity of the plant has been increased: io about 15, tons per day 
by the addition of a second, small hall-mill. New camp accommodation has, also been provi,ded. 

On Ore Hill ground, in addition to old workings lying below the &its on the Sumnzit 
group, there are at least seven adits east of Billings Creek. Of these, two are com’paratively 
near the creek apparently in rocks of the Pend, d’oreille series, while the others in the rid& 
well above the creek are probably in the Reno formation. Most of these workings are now 
largely caved. The writer visited the old, workings, but found little evidence of cominereiai 
.mineralization in those now accessible. The course of fractures, across the disturbed, weak’ 
rocks of the Pendi d’oreille series between the old workings and, the current workings is 
difficult to predit. The writer vis,ited the ,property on several occasions from October Ilth, 
1935, to October Zmnd, 1936. The following description of workings covers condsitions to the 
latter date:- 

On the Standard claim, north of the No. 3 adit of the Summit workings, is a caved adit; 
farther down the hill io the north is an open-cut about 10’0 f,eet long. The cut is from 6 to 12 
feet wide and apparently follows shearing along the bedding, in which some quartz and 
sulphides were developed. The old camp lies a short dlistance to the west. Another rock-cut 
30 feet north-east of the first is about 20 feet l,ong and EXPOSES a fracture cutting the beds. 
The fracture is tight at both ends of the cut and in between is from 2 to 6 inches in width. 
It is filled with quartz and some sulphides,. The trench, 60 feet in length, made in 19368, is B 
further 40 feet down the hill: It cuts through 2 to 4 feet of overburden and exposes white 
crystalline limestone. The limestone strikes about north 15 ,degrees east and, dips steeply to 
the east. Two narrow fractures striking ahout north 75 degress east and dipping steeply to 
the north are exposed for most of the length of the cut. The fractures, in widths from a 
crack to perhaps 3 inches, are filled with mixed sulphides. Sulphides are also developed in 
streaks and disseminated grains along the bedding-planer of the limestone. At the east end 
of the trench a fracture striking north 60 d,egreee east was observed. A sample of su!phide 
from the trench assayed: Gold, 0.88 oz. per ton; silver, 5 oz. per ton; lead, 5 per cent.; zinc, 
t~,.ace. Cuts a little farther to the east do net show similar mineralization. 

The new upper &it is driven from a point just west of the creek 10’0 feet lower than the 
trench, on a course south 4 degrees east. It cuts limestone and more or less sheared argillite 
to 3,10 feet from the portal; thence to the face at 385 feet it cuts dark argillaceous quartzites. 
At 310 feet from the portal there is some shearing along the contact between limestone on the 
north and argillaceous quartzite to the south, and also fracturing that probably is, the down- 
ward continuation of the fracturing in the surface cut. A fracture runs westerly into the 
limestone, and another running north-easterly cuts the dark argillaceous quartzite. The 
fractures dip steeply to the north. In the shattered ground’ some quartz is developed and 
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considerable galena, sphalerite, and pyrrhotite occur over a widih of about 2 feet. Some 
mineralization appears to follow northerly along the contact. The mean of two samples 
a.cros,s a wid,th of 2 feet was: Gold,, ,0’.53 oz. per ton; silver, 1.4 oz. per ton. Selected sulphide 
assayed: Gold, 1.34 oz. per ton; silver, 2.6 oz. per ton; leadl, 7.3 per cent.; zinc, 17.9 per cent. 
Ten feet south of the drifts is a fracture running about east-west in the argillite and dipping 
40 degrees to the north. This fracture contains up to Ii/z inches of sulphides. 

A drift to the west at 310 feet from the portal f,ollows the fracture in limestone for 80 
feet at south 75 d,egrees west. The face of the drift is in argillite striking north 35 degrees 
east and dipping 50 d’egrees to the south-east. From 5 to 30, feet is a stope, and in this section 
appears a streak of solid sulphides from 2 to 6 inches in width. There is also less regular 
mineralization following bedding-planes. West of the stope the vein is generally less, than 
2 inches thick and is represented in the face by a %-inch quartz stringer. 

Another drift from the sane point extends, for 315 f,eet on a general course of north 
5R degrees east. In the first 12 feet the Z-foot mineralized width pinches down to 3 inches 
of gouge, which is followed, for 40 feet where a shear cuts across the working. Beyond’ this 
the working had little to follow. At 90, feet a branch turns to the left at north 25 degrees 
east in argillaceous quartzite. The right-hand branch follows the general course along narrow 
fracturing which comes in from the south wall at 95 feet. The fracturing cuts argillites and 
argillaceous quartzites and, is marked by quartz occasionally as much as 6 inches wide. Near 
the face the fracturing is very weak. At the face in argillaceous quartzite a erosseut driven 
to the south-east had just entered B vein of easterly strike and, d’ipping at about 3Q degrees 
to the north. The width of this vein was, not exposed, but it appeared to consist of not less 
than 2 feet of well-mineralized quartz. 

At about 20 feet inside the portal of the new upper adit mineralization was discovered in 
limestone. This has been followed by d,rifting for 20 feet at south 4,O degrees west. The 
ground is somewhat broken and the minerals are oxidized. In the face 4 to 8 inches of 
mineralized quartz d,ips to the north-west at 35, degrees. A sample across the full width 
assayed: Gold, 1.52 oz. per ton; silver, 9.1 oz. per ton; lead, trace; zinc, 3 per cent. 

The lower adit has been driven for 1,095 feet at south 1 degrees east from a point just 
west of the creek 180, feet below the upper adit and. 610 feet north of the upper portal. It 
is driven through limestone and argillite with some argillaceous quartzite. Locally the beds 
show wide variations in dip and strike. At 350 feet from the portal there is a fracture along 
which there has been some displacement. A lens of sulphide with a maximum thickness of 
8 inches,, containing abundant galena, extends from the roof half-way down the west wall 
and north-easterly pinches out in the roof about 8 feet from the west wall. The fracture. 
cutting argillaceous quartzite intefiedded with limestone, has been followed north-easterly 
far 95 feet. The fracture dips from 5’0 to 70 d,egrees to the north-west and is offset somewhat 
by faults at several points. Along it there may be up to 4 inches of quartz mineralized with 
varying amounts of sulphides. Ten feet from the face 4 inches of quartz well mineralized 
with pyrrholite assayed: Gold, 0,.94 oz. per ton; silver, 0,.015 oz. per ton; lead; nil; zinc, 
1.5 per cent. 

At 865 feet from the adit-portal a drift has been dsriven 50’ feet at south 80 degrees west, 
following a rather tight fracture. In the face 3 inches of limestone showed fracturing and 
contained a little sphalerite. A fracture 285 feet in striking south 30 degrees west and dipping 
rather steeply to the south-east has been followed, for I5 feet by widening the drift. A little 
scattered mineralization is developed in the limestone adjacent to this fracture. 

Three claims, known as the Lone Silver, Lone Silvrr Number Two, and Lone 
Lone Silver. Sa’luer Nunzber Thvoe, are recorded in the names of John and Robert Sapples, 

of Salmo. Recently the claim’s have been under lease to E. Berg, S. HeidJer, 
and E. Reuile. The property was formerly known as the Hope mine. The claims are situ- 
ated east of Rosebud Lake, in the Nelson Mining Division. They are reached by a. fair road 
which leaves the Nelson-N&way Highway at a point IO?/3 miles south of Salmo, just past 
the South Fork of S&no River. The branch road climbs to a bench; then follows an easy 
grade south-e& to a point 2 miles from the main road,, where a branch approximately 1 mile 
in length goes south-easterly to the workings. 
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The lake lies in an area of flat-lying land, at approximately 2,650 feet elevation. Im- 
mediately south-east of the lake a hill rises to an elevation of 3,?W feet, and, from it a ridge 
about 4080 feet above the flat extends somewhat north of east for a mile. The claims lie on 
the north-facing slope of the hill and ridlge. The whole section of country has been burned 
OVer in recent years. 

Rack-exposures on the ridge consist of diark, more or less dolomitie limestone and platy 
argillites of the Pends d’Oreille series, striking generally east to west and dipping steeply 
to the south. In the vicinity of the workings the rocks’ are disturbed and faulted. 

Mineralization in general follows bedding-planes along vhieh there has heen some move- 
ment. Quartz and sulphide minerals have entered the various openings. Surface alteration 
has resulted in formation of azurite and malachite, probably secondary after grey copper. 
Some galena is to be seen. Early shipments carried values in silver, while shipments in 
1936, though not high in silver, carried, good values in gold. 

Before the war the property, then the Hope, was explored by four adits, and’ it is, under- 
stood that some six cars of high-grad,e silver ore were shipped. The claims lapsed, and lay 
idle until 1935. In 19316 lessees reopened the most westerly sdit and, mined some high-grade 
shipping-ore. Three small shipments of sorted ore totalled 23.65 tons and, averaged! approxi- 
mately: Gold,, 2.2 oz. per ton; silver, 48 oz. per ton; lead, 5 per cent.; zinc, 3.5 per cent. 

The four aditr are numbered from west to east; of these, 2 and 3; are caved at the portals. 
The first three are at about the same elevation, roughly 70 feet above the flat. No. 2 is 90 feet, 
and No. 3 is 225 feet from No. 1 on a course of north 65 degrees east. No. 4 adit is about 
115 feet south 45 degrees east from and 10’5 feet higher than No. 3. 

At about 10’0 feet south 610’ degrees east from the portal of No. 4, and 80 feet higher, an 
old stope comes through to the surface. From this a badly-caved cut extends 60’ feet south 
10 degrees east. The cut appears to have been m&e along a s,chistose-greenstone dyke, largely 
earbonatized. Near the west end there is a width of 8 inches, of breeeiated dolomitic limestone 
impregnated with quartz and’ showing home copper-stain. 

The adit below is driven south-easterly for 50 feet, cutting through sheared* argillite and 
dolamitic limestone, which strike north 60 degrees east and dip 65 d,egrees south-easterly. 
The working then turns south for 10 feet to connect with a. short stope ab’out 5’Yi feet wide. 
The hanging-wall strikes south 70 d,egrees east and, dips 70 degrees sautherly. From the 
stope a drift extends 8 feet westerly. Stoping extends below the level. The roof of the drift 
and, the stow consists of brecciated and) altered, dolamitic limestone, showing some rust. 
Along the hanging-wall there is from 3 to 8 inches of quartz with a good deal of copper-stain. 

Three samples were taken here:- 

From a 40-f& cut through wash and rock, No. 1 adit goes in 105 feet at south 20 degrees 
west. At the portal limestone-beds strike north 60’ degrees west and have a low dip to the 
south. There is a fault 55 feet from the portal about on the strike of the formation and 
dipping 55 degrees to the north. Just north of the fault the limestone also dips to the north. 
Thirty feet farther in is another fault of about the same strike, but dipping 285 degrees to the 
north. Between the two is graphitie schist. Beyond, the second fault the rock is limestone; 
the b&s stand vertically and strike south 35 degrees west. The first 55 feet of the adit 
erosse~ts a shallow trough of limestone in which mineralization has been developed’ following 

2 
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the bedding. Ore has been stoped from several small chemlbers to the west of the working. 
The following samples give a wetion obtained 10 feet west of the working at 30 feet from 
the portal:- 

The property known as the Bunker Hill group, consisting of two Crown- 
Waneta Gold granted claims, Bunker Hill and Mwmon Girl, and surrounding them fourteen 
Mines, Ltd. adjacent located claims, is owned by Waneta Gold Mines, Limited, of Nelson. 

The claims are situated on Limpid (l&Mile) Creek, north of the Pend 
d’0reille River, in the Nelson Mining Division. Practically all the ground held lmies east of 
Limpid Creek. The stream-valleys are deeply cut. The slope toward Limpid Creek is steep. 
Above the underground workings and somewhat to the north is a westerly-trending ridge, 
to the crest of which the slope is moderate. Bed-rock is generally heavily covered with 
overburden, though toward the crest of the ridge there are several outcrops. A branch road 
to the property leaves the Nelway-Waneta Highway at about 6% miles from Nelway. 
In 4 miles from the highway to the mine camp the road climbs 1,800’ feet. 

The underlying rocks are mapped as “ Reno series, ” intruded by granitic rocks of the 
Nelson batholith. Reference to the geology of the area and under “ Bunker Hill ” a. description 
of the property appears in Memoir 172 of the Geological Survey of Canada. Mention is made 
of a north-easterly-trending major fault crossing the Pend #Oreilk River half a mile below 
the mouth of l&Mile Creek and of minor faulting in the locality. References to the property 
also appear in the Annual Reports of the Minister of Mines for 1933 and 1934. 

Rocks of the Reno series exposed on the surface and underground consist of impure 
quartsites, more or less sheared argillites, and impure limestones. These rocks are disturbed 
by folding and faulting. Within short distances there are great variations in the attitude 
of the bedding-planes. A large mass of granite outcrops some distance east of the under- 
ground workings and some granitic dykes have been exposed underground. There are also 
some lamprophyre dykes, along some of which there has been displacement. 

A number of quartz veins have been partially developed by adits and surface workings. 
As indicated on the accompanying plan, these veins vary considerably in strike and dip and 
are displaced by faulting. The intensity of mineralization varies greatly. The principal 
sulphides osbserved are pyrite and malybdenite. Bismuth telluride has also, been reported. 
Values in gold and silver may be associated with the pyrite. In 1934 shipments of sorted ore 
totalling 91 tons averaged 0.618 oz. gold per ton and 0.4 oz. silver per ton. In general the 
veins cut the formation, but in the surface showings some quartz appears to have developed 
along the bedding-planes of quartaite. 

The property has been prospected by three adits, of which No. 1 at 3,865 feet elevation 
and No. 2 at 3,800 feet elevation are old workings. Prior to 190,O’ the property had been 
equipped with a lo-stamp mill. Probably the stoping above No. 1 level was,done at that 
period. Subsequently the Crown-granted c!aims reverted to the Crown. In 1933 a private 
company acquired the two claims and fourteen locations staked around them. Surface pros- 
pecting was done and some 52 tons of ore of varying grade was shipped from the surface 
workings to the smelter at Trail. The 91 tons shipped in 1934 came from an underhand stope 
below No. 2 level. In 1935 the property waz acquired by the present company and No. 3 level, 
120 feet b,elaw No. 2. was started. Some diamond-drilling was done on this level in the 
spring of 1938. After a shut-down of several months in the summer tiork has been resumed 
recently. The property is equipped with a bunk-house having accommodation for ahout twenty 
men and with a Sullivan 3%cubic-foot compressor driven directly by a Ruston Diesel engine. 
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Near the portal of No. 2 level a number of open-cuts and a short adit expose a quartz 
vein or veins of northerly strike and, easterly dip, There is some evidence of faulting. 
The quartz is varyingly mineralized and contains some molybdenite and fine-grained pyrite. 
The width of quartz varies from 1 to 5 feet. 

Quartz in the three adits, in cuts north of No. 1 portal, and in a cut some ,5,9,0 feet 
north-east of the portal marked “ Blue Quartz Vein ” on the plan may all belong to one vein, 
which varies greatly in width, is much faulted, and in general strikes east to west and dips 
at from 23 to 45 degrees to the south. 

About 20,O feet south-easterly from the last-nxntioned cut is a long cut running somewhat 
south of east, following a fracture which crosses the contact between quartzite to the west 
and granite to the east. This fracture dips to the north at about 30 degrees. It is weaker 
in the quartzite than in the granite, being but a mere crack 20 feet west of the contact. 
In the granite there is from I. to 3 l/i feet of quartz irregularly mineralized, with molybdenite, 
pyrite, and some fine black sulphide. This, quartz is reported to carry spotty gold values: 
Some 50 tons of rather low-grade material shipped in 1933 was reported to come principally 
from this cut. Two hundred feet to the north is a large stripping showing poorly-mineralized 
quartz 3 feet thick, apparently developed along the hedding-planes of the quartzite. 

The “ Blue Quartz Vein ” in the open-cut has a thickness of 3 to 3 inches and dips at 
45 degrees to the south. The foot-wall is of light-coloured quart&e, while the hanging-wall 
is somewhat argillaceous quartzite. There is a marked, difference between the attitudes 
of the bedding-planes in the two walls. It is reported that 2.2 tons of ore shipped in 1933, 
whi,ch averaged 0.51 oz. gold per ton and 0,.4 oz. silver per ton, came from this cut. 

Open-cuts north of No. 1 portal expose slightly mineralized quartz 5 feet thick. In a stope 
which is caved to the surface similar material can be seen and there is evidence of faulting. 
At the portal of No. 1 levei is & showing of quartz about 3 feet wide. This is cut by a 
lamprophyre dyke 2,O feet from the portal. Beyond the dyke quartz can be seen for 608 feet 
behind lagging. The vein is apparently crushed here and might be regarded as drag. Some 
of the quartz is very rusty and was found to yield fine free gold on panning. Stoping above 
the drift ends at about 125 feet from the portal. Near the end of the stape on the hanging- 
wall side of the drift quartz is exposed. A sample across the width, 2.2 feet, assayed: Gold, 
0.14 oz. per ton; silver, 0.4 oz. per ton. Beyond the stope the drift appears to be in the 
foot-wall of the vein for 15 feet, at which point quartz shows in the south wall in contact 
with a Z-foot dyke of granite. The drift continues south-easterly, at 75 feet encountering 
a 20-foot decomposed lamprophyre dyke containing rounded boulders of granite. Beyond this 
the drift continues easterly for about 125 feet, exposing a little quartz going into the south 
wall 25 feet past the dyke. As much of this working is off the vein, some crosscutting in the 
vicinity of the dykes is indicated. 

No. 2 level is apparently north of the vein to 140 feet from the portal, where it encounters 
well-mineralized quartz from 3 to 5 feet thick, dipping at about 23 degrees to the south. 
Bounded by a fault on the east and apparently pinching to the west, this quartz was stoped 
18 feet along the strike and below the drift for about 30’ feet down the dip. The 91 tons 
of ore shipped in 1934 is reported to have come from this s.tope. The quantity shipped would 
be about half the computed vein volume in the ground stoped. Above the stope B raise goes 
through to the surface in faulted ground. East of the stope the ground is faulted and there 
are some lamprophyre dykes. A drift swings to the north for 50 feet, following some quartz. 
Thence it turns north-easterly through a fault and follows quartz, of good width but poorly 
mineralized, for about 5,O feet farther, at which point there is another fault. The drift 
continues ofI the vein to the face 30 feet north-east. 

No. 3 level starts in srgillite containing some limestone-beds. It is driven easterly along 

a projected course of the vein. A vein was encountered at about 950 feet from the portal, 
where some quartz comes in from the south wall a,t a fault. Apparently the vein east of the 
fault is displaced slightly toward the north. The walls here are of quartzite. The vein has 
been followed east for @5 feet to another fault. Its width varies from 4 feet to a few inches 
and may average 1% feet. In general the quartz is well mineralized with pyrite. A sample 
across 3 feet of well-mineralized quartz assayed: Gold, ,020 oz. per ton; silver, 0.4 oz. per ton. 
The working continues for 30 feet, cutting through a granitic dyke about 4 feet thick but 
not encountering any vein-matter. A diamond-drill hole was drill,ed north-easterly from the 
end of the drift, but no other effort has been made to locate the vein. 
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At the point where vein-quartz was first encountered a crosscut has been driven north 
25 feet along the fault. To the south-west a drift has been driven about 50 feet, following 
the quartz, which in 15 feet pinches from 4 to 2 feet in width. Beyond this point it pinches 
still further and is little more than a crack-filling at the face. 

A raise incl,ined at 50 degrees has been put up to the south from the main adit, some 
65 feet west of the place where the vein was encountered. The raise crosses a fault about 
50 feet above the level. A little nearer the portal some diamond-drilling was done to, test 
the walls, but yielded no results of interest. 

It is apparent that faulting is a problem at this property and that all work must be 
skilfully directed if wasted work is to be avoided. Further surface cutting to prospect the 
northerly-trending vein or veins near the portal of No. 2 adit, and possibly to determine the 
downward extension of the “ Blue Quartz Vein,” might yield results of interest without large 
expense. Some carefully-directed work underground would also appear to be justified. 

PAULSON AREA. 

The ridge between MeRae Creek and Big Sheep Creek, which forms the boundary between 
Trail Creek and Grand Forks Mining Divisions, east of Paulson, consists generally of a 
rolling surface from which the westerly and south-westerly slope to MeRae and Coryell 
Creeks is quite steep, while the easterly slope to Big Sheep Creek is precipitous. The eastern 
side of the ridge is deeply cut by Iron and Bonanza Creeks,, which flow through canyons to 
join Big Sheep Creek. Much of the area has been burned over, but some timber remains in 
protected sections. In general rock-exposures are good, though at some points there is a 
consid&able thickness of overburden. 

Paulson is a flag-station on the Kettle Valley Railway 19 miles northerly from Cascade. 
It may also be reached from, Cascade by road which from Alpine Lodge to Paulson is narrow 
and winding. From Paulson a fair road 5’s miles long leads to the Inlan*E Empim camp, 
approximately at 5,100 feet elevation. The road crosses the railway about three-quarters of 
a mile from Paulson, approximately at 3,640 feet elevation, then follows up Walker Creek. 
From the Inland Empire camp a branch road, now in poor condition, goes, south and westerly 
to the Alhioa No. 2 workings, a distance of approximately 1 mile, and from that point a trail 
runs westerly to claims on the McRae Creek slope. From B point on the main road, near the 
Idand Empire camp a narrow road, generally at easy grade, leads to the Cascade-Bonanza 

workings on Iron Creek, a distance of about 2’h mil,es. From a point on this road about 
half a mile from the main road, a trail goes to the old “ Huckleberry” cabin on the Enterprise 

claim. 
In this area work has been done at various times over many years. References to work 

on the Inland Empire group and other properties appear in Annual Reports of the Minister 
of Mines from 1995 on. It is reported that work had been done from some time prior to 1005. 
A considerable number of elaimms which have been CTown-granted are shown on Reference 
Map 11~269, issued by the Department of Lands. 

A stamp-mill equipped with concentrating-tables was, built for the Znland Empire 

property about 1912, and treated, according to official records, 3,520 tons of ore from the 
mine. Recovery, including concentrates shipped to the smelter at Trail, amounted to 60 oz. 
gold and 1,853 oz. silver, which obviously was not an economic operation. However, from 
the near-by Berlin-Alice L. group shipping-ore was produced amounting to 2’08, tons, containing 
663 oz. gold,, 3,M2 oz. silver, and 1,247 lb. copper. Shipments were also made from the 
Cascade and Bonanza workings, reference to which appear below. The Annual Reports also 
mention shipments of the mixed sulphide ore from the Enterprise claim,, though there appears 
to he no official record, of the shipments. Work in the area has been sporadic and of recent 
years very little has been done. 

The area was mapped geologically on the West Kootenay Sheet of the Geological Survey 
at 4 miles to the inch, published in 1904. In general the northern part of the area. is mapped 
as Nelson Granite, containing tongues and isolated remnants of the Rosslandi Volcanic group 
occupying the central part. To the south the Rossland Volcanies are in similar relationship 
with the Rossland Alkali-Granite and Syenite. 

From the Inland Empire and Berlin-Alice L. groups southerly to Iron Creek the exposures 
are of granitic rocks, but on the south side of Iron Creek the rocks exposed 8.~ green&ones of 
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the Rossland Volcanic group. There is also an area of greenstone to the west. Especially 
in the vicinity of Iron Creek there are numerous wide dykes, usually porphyritic, and varying 
considerably in composition, but apparently dominantly syenitic. Farther east the ground 
covered, by the Enterprise group appears to be largely underlain by limy greenstone of the 
Rossland Volcanic group, including tuff and probably sed,iments. North of this section the 
rock8 are granitic with large feldspar phenocryets. 

These rocks are cut by a series of shears or fissures which have a north-south strike and 
generally dip steeply. Quartz veins or lenses, varyingly mineralized with sulphides of iron, 
lead, zinc, and copper occur in the shears. The sheared wall-rock in places is mineralized. 
With the sulphide mineralization values in gold and silver may occur. On the Enterprise 

claim at one point some work was d,one on irregular mixed sulphide mineralization, apparently 
representing replacement of the greenstone, or possibly of included sediments, along fractures. 

The shipments from the Berlin-Alice L. and Casoade-Bonanza and sampling of certain 
other occurrencee indicate that the shears contain minerslization of attractive grade. As 
mentioned, below, in a number of cases the shears are found on the surface in shallow draws, 
particuarly on the group sloping south to a tributary of Iron Creek, It is not improbable 
that shearing extends for considerable distances. The work to date is, insufficient to demon- 
strate the relationship of the shallow draws to the shears or the frequency of quartz-lenses 
in the shears. There are some indications that the lenses are not large and, faulting has, been 
encountered. However, the grade of mineralization indicated and the possihility of pros- 
pecting with ehallow workings in a reasonably accessible era exe quite attractive features. 

The more extensive workings on the Inland Empire end the Berlin-A&e L. grou& were 

largely inaccessible in June of 1936, being filled with water or blocked and unsafe hecsuse 
of caving. The shafts on the Amazon claim, south of Iron Creek, were full of water and the 
workings on the Entequrise claim largely inaccessible. The smaller workings were in general 
more accessible, though cuts were partly sloughed in and shafts or pits partly filled with 
water. References to the various properties appear in the Annual Reports of the Minister 
of Mines from 19,05 onward. In particular from 1917 to 1~9%~ there are reports by P. B. 
Freeland, then Resid,ent Engineer for the adjoining district to the west, concerning workings 
now inaccessible. Bulletin No. 1, “ Lode-gold Deposits of British Columbia, 193&” and, the 
Annual Report for 1932 contain further notes,. The writer examined surface showings end 
the accessible workings in June of 1936, upon which examinations the following descriptions 
are based>:- 

Lying south of the Inland Empire and Berlin-Alice L. groups and north of the Dubrovnik 

and the Cascade-Bommza group ere the Duluth, Albion Fraction, and Albion No. 2, Crown 
grants of 41.8’1 acree combined ere&, owned by J. Kioman, of Paulson, who also owne the U.S. 
and, B.C. Crown grants farther west and, two near-by locations, as well es the A?nazon lying 
south of the Cascade-Bonanza group and the Bonanza No. 2, a Crown grant east of the 
Dubmvnik. 

From a point near the south boundary of the A. and G. claim, half e mile 
Duluth. from the Inland Empire camp, cm the narrow road, leading to the Albion 

No. B workings,, there are three cuts on the gentle rise to the south of the 
road. At 3@8 feet from the road, is en outcrop of somewhat rusty quartz, 4 feet wide, which 
strikes north 15 degrees west and dips 70 degrees to the east. The wall-rock is granitie, light- 
coloured, and medium-grained’. Extending southerly BC~OSS the Duluth claim, to the Dubrovnik 

claim is a well-marked depression in which the vein is exposed in cuts for about 100 feet; it 
appears to he much narrower at the southern end; 580’ feet farther south there is a cut end 
small winze which was full of water. On the dump come basic dyke-rock was observed. The 
vein-width et the collar was not clearly indicated, hut appeared to be about 4 feet, containing 
come well-eryetallized pyrite. At this point the strike appears to be north 10’ degrees east 
and, the d,ip 70’ degrees to the west 

Westerly from the Duluth winze is a parallel shallow draw, and in it a 
Albion Fraction. winze reported to be 12 feet deep. Water wae, within a few feet of the top, 

where there is a width of about 7 feet of quartz, reported to he narrowing 
somewhat going down. On the dump is a good, deal of quartz fairly well mineralized with 
pyrite. This is near the crest of a low ridge which elopes off at about 10, degrees to the south. 
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On the Albion No. 8 claim, about 1,000’ feet westerly from the Albion 
Albion No. 2. Fraction winze, there is a shaft at approximately 6,700 feet elevation. 

A vein is traced by a cut from 408 to 7,5 feet north of the shaft and by an 
adit extending 2,O feet north from the end of the cut. They expose shearing over a width 
of 6 to 3 feet. At the adit-portal there is 2 % feet of quartz on the west or foot-wall side. 
At the face there is 2 feet of quartz, well banded with pyrite on the foot-wall side. On the 
hanging-wall side of this quartz there is sheared, granitic rock containing small lenses or 
stringers of quartz mineralized with pyrite. The shearing here strikes north 10 degrees west 
and dips 65 degrees to the east. A sample acr”ss the Z-foot foot-wall section assayed: Gold, 
0.39 oz. per ton; silver, 0,.6 oz. per ton; the next 2.7\5feet assayed: Gold, O.O?i oz. per ton; silver, 
il.1 oz. per ton; and 1.25 feet at the east side assayed: Gold, 0.04 oz. per ton; silver, trace. 
The outcrop has been traced northerly up the slope for about 200 feet, crossing the line into 
the Alice L. claim, ta the top of the gentle southerly slope. On the northern slope soil is 
considerably heavier. An adit, now caved, is reported to have been driven through 90, feet 
of surface wash and to have gained 40 feet of depth, connecting with the bottom of the shaft 
about 200 feet from the portal, at which point the quartz had pinched down to a narrow seam. 

About 2,OO’O feet west of the Albion No. .Z workings are some workings on 
U.S. the U.S. &aim. The country here slopes off rather steeply to the west “r 

south-west and is timbered with small tamarack and balsam. A Winch 
quartz vein has been traced 40 feet northerly. At the north end is a shaft reported to be 
20 feet deep sunk on the dip of the vein. The shaft was full of water to within 8 feet of the 
surface, At the shaft the vein is disturbed and accompanied by 3 or 4 feet of shattered 
wall-rock that contains some quartz and is quite rusty. A sample across 12 inches of vein 
assayed: Gald, 0,.06 oz. per ton; silver, trace. The collar of the shaft is at about 5,250 feet 
elevation; the vein strikes 20 degrees west of north and dips 65 degrees to the east. The foot- 
wall is fine-grained greenstone, while a short distance to the east (hanging-wall) there is an 
exposure of granitic rock. Northerly !L+O feet from the shaft 8. tight vein is exposed, possibly 
following the contact, and 100 feet northerly from the shaft is a cut exposing 15 inches of 
sheared granitie rock. On the dump is some quartz with epidote. The shearing strikes north 
20 degrees east and dips 60, degrees to the east. 

An adit has been driven north $0 degrees east from a point approximately 1108 feet at 
south 70 degrees west from the shaft. At about 120 feet from the portal the working intersects 
a vein-segment lying between two faults of low dip to the west. The faults appear to be 
normal, with displacement of possibly 3 or 4 feet. The vein consists of rather white quartz. 
Drifts extend north and south far 25 or 30 f,eet. In the face of the south drift there is 2 feet 
of crushed, rusty greenstone. 

This claim, owned, by Smith Curtis,, of Rossland, is adjoined on the north 
Dubrovnik. by the Duluth, Albion Fraction, and, Albion No. 2. From the cut and winze 

on the Duluth claim a shallow draw extends southerly into the Dubrovnik 
claim, running ,d”wn toward a small creek. Here the creek flows easterly, but a little lower 
down it turns to a south-easterly c”urse to Iron Creek. In the draw at a point about 7080 feet 
north from the creek is a partially-filled cut exposing a quartz vein about 29 inches wide at 
the widest, and narrowing to the north. It strikes about north 15 degrees east and dips IO 
degrees to the west. At the south end the vein appears to be faulted. The quartz is min- 
eralized with pyrite; a sample across the wide s&ion assayed,: Gold, 0.11 oz. per ton; silver, 
0.1 oz. per ton. 

Another draw to the west extends southerly at a moderate slope from the winze on the 
Albion Fraction to the above-mentioned tributary of Iron Creek. At points ah”ut 2508 and 
350 feet south are open-cuts exposing some quartz on the general strike of the vein at the 
winze. About 1,200 feet south from the win% on the projected strike, an adit was driven 
north from the creek and another was driven south; both are caved,. Forty feet above the 
adit on the south bank is a cut exposing 2 feet of quartz striking north 10 degrees west and 
dipping vertically. 

The Crown-granted claims, Royal Kangaroo, California, Cascade, Bonanza 
Cascade- No. 3, an& Our Hops, belong to the estate of the late H. A. Amok& for 

BOXlSJ”Z*. which Robert J. Clegg, of Rossland, is the administrator. The claims have 
a total area of approximately 201.5 acres. They lie south of the Albion 
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No. 2 and, the Dubrovnik claims extending roughly to Iron Creek, while the Bonanza ~0. s 
and Our How lie principally south of Iron Creek. 

On the Steep slope north of Iron Creek is a shaft with no timbers remaining at the top. 
At the Surface there is about 2% feet of vein, while 26 feet down there appears to be about 
6 feet of rusty shearing containing quartz. From a point near the creek about 10’0 feet 
lower, aPProximately at 5,10,0 feet elevation, is an adit driven northerly for about 450, feet. 
The first 80 feet is driven north 20 degrees east to shearing in granitic rock, which is then 
followed in a direction generally west of north. The shear is less definite at the inner end; 
here B crosscut to the north-east exposes some shearing a few feet from the main drift. 
From 125 to 225 feet from the portal the vein has been opened f,or stoping, and the stope 
is connected with the shaft from the surface. Of-X&l records show production from the 
Ca~cads claim in 1902 amounting to 396 tons, containing 283 oz. gold and 683 oz. silver. 
The shearing contains quartz-lenses varying considerably in width and in degree of min. 
eralization. In the roof of the stope is about 15 inches of quartz, of which 4 inches along 
the foot-wall is mineralized with pyrite and galena. A sample across the full width assayed: 
Gold, 0.04 oz. per ton; silver, trace. The vein has heen faulted slightly at several points, 
and is also cut by basic dyk,es, which occupy a good deal of the shear or fissure. From the 
south side of the creek, at a point approxinmtely 1210 feet lower, an adit has been driven at 
south IO degrees east for about 200 feet, following 2 feet of shearing to ahout 13O feet, beyond 
which there is a tight seam. The drift ends at a mica dyke. Up to one-third of the shear is 
occupied by stringers or lenses of quartz fairly well mineralized,. At 60 feet from the portal 
is a winze which was full of water. From 85 to 130 feet there has been stoping above the drift. 
Official records show shipments from the Cascade claim in 1905 amounting to 76 tons, eontain- 
ing 45 oz. gold and 683 oz. silver. 

The Crown-granted claims,, Enterprise, Huckleberry, Ewekn, King P&r, 
Enterprise Lucky Peter, Corbin, and Norway Star, owned jointly by Agnes Helms, of 

GWUP. Rossland, and George Elmes, Charles Hodgkinson, and John Schewchuk, of 
Corhin, are situated east of the Inland Empire group, on ground extending 

to the deep canyon of Big Sheep Creek. The ruins of the Huckleberry cabin are situated not 
far west of the canyon-rim and are reached by a branch trail about six-tenths of a mile in 
length, extend,ing south-easterly from the road, to the Caxmxie-Bonanza group. The rock- 
exposures consist of greenstone and included impure tuffs. About 1,500 feet south-south-east 
from the cabin is an adit on the Huckleberry claim at 4,750 feet elevation. The adit is driven 
215 feet at about south 60 degrees west in limy sheared greenstone. At 140, 115, and 190 feet 
from the portal are drifts. The first follows 8. vein striking north 30 degrees, west and dipping 
65 degrees to the east for lC, feet north and 40 feet south of the adit. The vein is narrow in 
the face of each d,rift and attains a maximum width of 2% feet of slightly-mineralized quartz 
in the south drift. The next drift extends 410 feet at south 15 degrees, east on shearing which 
dips 70 degrees to the west. It shows little vein-matter. The third, drift extends 40 feet at 
north 15 degrees west, following shearing dipping 70 degrees to the east and showing 6 to 8 
inches of quartz. At the face is a. winze. To the south shearing has been traced for 60 feet. 
From IO to 30 feet there has been some &ping to about 15 feet above the level for a width of 
about, 2% feet. 

On the Entwprise claim, 500 feet northerly from the old cabin, there is a shaft and an 
old adit. These workings are inaccessible. On the dump is a quantity of mixed sulphid,es of 
iron, lead, zinc, and, copper. The 1926 Annual Report of the Minister of Mines mentions a 
sample of the sulphides assaying: Gold, trace; silver, 10 oz. per ton; lead,, 16 per cent.; zinc, 
20 per cent.; copper, 3 per cent. These sulphides appear to have been developed irregularly 
along sxne fracturing in the altered greenstone. 

The Castleton is held by G. W. Fletcher, of Spokane, as a located mineral 
Castleton. claim. It is reached4 by trail approximately threequarters of a. mile north- 

erly from the old Huckleberry cabin. The workings are on the south side 
of Bonanza (Griswold) Creek, about a. quarter of a mile west from its conRuenee with Big 
Sheep Creek. From 50,O feet north of the workings on the Enter&se claim the formation is 
apparently a porphyritic granodiorite containing phenocrysts of feldspar. The workings in 
the same rock consis,t of a shaft about 20 feet deep on a narrow fracture, and 50 feet lower at 

- 
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4,150 feet elevation an adit, reported to have been driven in 1912. The adit is driven southerly 
from a point about 60 feet above the creek. At 315 feet from the portal the adit intersects a 
narrow and variable fracturing dipping steeply to the west, which is followed for 75 feet. 
The fracture contains quartz, mineralized with pyrite and ehaleopyrite, an& is cut and dis- 
turbed by ‘both basic d,ykes and fault-slips. At the face, in the roof, there is 6, inches of vein- 
matter, but below a flat-dipping slip there is no vein-filling. The vein, in a distance of 12 feet 
back from the face, increases from 6 inches to 1 foot wide. A sample of this section of the 
vein assayed: Gold,, 0.10 oz. per ton; silver, trace. Another sample consisting of 11 inches 
of quartz taken at the west side near the floor about 5’0 feet from the portal assayed: Gold, 
0.90 oz. per ton; silver, 0.9 oz. per ton; copper, 0.5 per cent. 

LODE GOLD IN THE UPPER SPILLIMACHEEN AREA. 

This report is concerned with Vermont Creek, a tributary of Vowel1 Creek (South Fork), 
with the country drained by Bobbie Burns Creek (Middle Fork), tributaries of the Spillima- 
cheen up-stream from their confluence, and with the country at the head of McMurdo Creek, 
a northerlpflowing tributary of the North Fork of Spillimacheen River. 

The positions of the principal points of interest and of trails are shown on the sketeh- 
map accompanying the report on the Spillimscheen-Bugaboo area, und,er “ Silver-Lead-Zinc 
Deposits.” Information eoneerning means of access, the general topography and geology of 
the area is also contained in that report. 

Much of the work in the area has been done on mineralization considered to be of the 
silver-lead-zinc type, which occurs both in veins and as replacements in limestone. Consider- 
able pyrite occurs with this mineralization on Vermont Creek, while at the Crown Point group 
home arsenopyrite occurs. In general it appears that the replacement deposits in the area, 
although carrying good silver values for that ty,pe of mineralization, do ndt carry appreciable 
values in gold. On the other hand, vein-mineralization may carry fair values in gold, along 
with silver, lead, and zinc, as indicated by the assays of samples Ii&d below:- 

The last sample listed is from a vein mineralized with pyrite and arsenopyrite. The 
deposits from which the above samples were obtained are described more fully in the reports 
on the area under “ Silver-Lead-Zinc Deposits.” 

It would appear that s,ome values in gold were obtained at the Alpha group in International 
Basin and probably from some other prospects in the area. Precise descriptions of most of 
these prospects are not obtainable in the printed records. 

Discoveries in the area drained1 by Bobbie Burns Creek (Middle Fork of Spillimacheen 
River) were made prior to 1890. The claims in Bobbie Burns Basin are reported to have been 
staked from 1881 to lsX7. In 189’1 a stamp-mill was, packed in and the property was operated 
by the then Bobbie Burns Company. This operation appears to have been unsuccessful, doubt- 

less due in part to the fact that the values were not recoverable by amalgamation. Work was 
done at several properties up to 1900 and a number of claims were Crown-granted. There 
was little activity on Bobbie Burns Creek from 1900, to 19212, when some work WAS done on the 
Alpha group in International Basin. The country was essentially dormant again until 
1934, wben the workings on the old Flying Dutehmnn claim, below the old mill-site, were 
&aned out. Reference to the history of properties on MeMurdo and, Vermont Creeks appears 
under “ Silver-Lead-Zinc Deposits.” 
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In the softer rocks: of the area at numerous places there are masses and veins of quartz 
or quartz and calcite, which frequently contain fragments of schist, and usually are mineral- 
ized only with occasional small patches of siderite, possthly containing some pyrite. The 
irregular masses are apt to terminate abruptly, though veins may run off from them in the 
schist. The large masses of white quartz frequently stand out prominently on the steep slopes. 

Quartz veins of varying widths may cut the schists or follow the schistosity. They occur 
also in quartzite. Commonly the quartz is unmineralized and carries no appreciable values. 
However, some of the veins and irregular masses show better-mineralized sections and these 
usually carry fair values, but it appears that some quartz, although fairly well nnneralized 
with pyrite, does not carry gold. 

The Rialto workings of the Crown Point group, about half a mile south of 
Crown Point the camp, explore by drifts and a short winze a series of quartz-lenses and 

GKlllp. irregular veins occurring, in a width of 20 feet, in sheared, grey, splintery 
schist. Probably mineralization containing some values in gold was found, 

but in general the quartz contains little sulphide mineralization. Along the west wall of the 
adit-drift is a rusty streak containing some pyrite. A sample of this material assayed: Gold, 
trace; silver, 0.4 oz. per ton. 

South of the “A” workings of the Crown Point group is a maa of quartz in grey schist 
on the steep nose of a ridge. One strong vein about 4 feet thick can be seen striking to the 
north-west with the bedding. Other veins striking at various directions in the schist are 
irregularly mineralized with pyrite and fine-grained galena and contain streaks of rusty car- 
bonate. Some testing has been done on one such vein which extends southerly from the large 
mass. The test-pits, however, have become filled with morainal material. Same work was 
done looking for quartz brought down by a freshet from B draw just south of the portal of 
“A” adit. At one point in the marainal material the writer found quart5 well mineralized with 
pyrite and some fine-grained galena. A sample of selected well-mineralized, material assayed: 
Gold, 0.20 oz. per ton; silver, 2 oz. per ton. Much of the quartz is unmineralized. Samples 
of the unmineralized quartz and of patches in the quartz containing some siderite and a little 

>py”t’, ybt!+ed at several points in the 8~8, indicate that such material is barren of values. 
II.1 . ,.  ̂

FOur Crow,,-gran,tad claims, Rider, Nugget, Robert E. Burns, and Highland 

Robert E. Bums ~arg, in Bobbie Burns Basin, are owned by E. J. Seovil, of Golden. The 
Group. site of the old mill, on the creek, half a mile below the workings, is alea h&I 

by M=. scovilas real land. Farther down the creek, near the Middle Fork of 
the Spillimacbeen, are three Crown-granted claims, Bryan, Lincoln, and Lu& Jacks also 
owned by Mr. Seovil. The three claims adjoin the Flying Dutchman location, COncerniW 

which some notes appear below. 
sin, the workings bang at elevations 

at an 
The four claims first mentioned we in the main basin, the workings being at elevations 

of from ‘I,2080 feet to 7,5#00 feet, while the old mill, which is below the main basin, is at an 
elevation of about 6,8’00 feet. The descent from the basin to the Mid,& Fork is quite steep. 

The passes on the summit north-west of the basin, between it and the head of McMurdo Creek, 
are at elevations of from a,08508 feet to about 8,2QO feet. 

eseent from the basin to the Middle Fork 1s qute steep. 
[urdo Creek, 

Iding, 
iles respectively. The trail up the &Iiddle 

This group can be reached by pack-trail from Carbonate Landing or from Wells Landing, 
the distances being approximately 28 and 32 miles respectively. The trail up the Middle 
Fork, about 17 miles in length, is doubtless in poor repair and much grown over. The basin 
can also be reached from the Crown Point camp. The distance involved would not be more 
than 3 miles. It is nwessary to climb about 2,200 feet from the Crown Point camp and to 
cross the snow-field, but in the summer-time the trip can be made on foot without difficulty. 
This route is not practicable for horses. 

ce involved would not be more 

The rocks exposed in the rim of the basin are slates and schists, some of whicl- are 1imY 
and contain fair-sized crystals of pyrite. The schistosity strikes west of north and dips 
steeply to the east. The bedding where observed is generally of low dip. A well-yarked 
anticlinal fold can be seen to the south across the Middle Fork. Below the main basin the 
rock-outcrops are of quartzite or grit, which is also somewhat ,schistose. 

7 &lut 1,4O’O~Eet south 60 degrees west from the adit on a low ridge running southerly 

into the basin in a series of open-cuts. North of the cuts is a good, deal of white quartz which 
has come from the steeper slope above. The northernmost cut is at the contact between bluish 
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slate on the west striking north 10 degrees west and, dipping 80 degrees to the east, and on the 
east greenish splintery schist striking north 20 degrees west and dipping 80 degrees to the 
west. In the latter strong joints striking south 60. degrees west and dipping 75 degrees to the 
north-west are filled with wedges of quartz. The cut, which is 30 feet long, is partly filled. 
There seems to have been 2 feet of sparingly-mineralized quartz which at the contact at the 
south end of the cut follows the schistositp as a l-foot vein, exposed, for 8 feet from the contact. 

About 60 feet to the south is the upper end of a cut which rum south 20 degrees east for 30 
feet, following 2 feet of poorly-mineralized quartz along the cleavage of the slate. The cut 
then swings to south 5 degrees west for 80 feet, cutting the slate. The bedding of the slate 
has a flat dip to the east. The cleavage strikes north 20 degrees west and dips steeply to the 
east. The bottom of this cut is filled with debris. Along the side is a pile of quartz, a good 
deal of which is quite well mineralized with pyrite. From this the following samples were 
taken:- 
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These samples strongly suggest that the gold is associated with the pyrite and that the 
unmineralized quartz is barren. Two earlier reports have given values in iron pyrite at 0.8 
and 1.36 oz. gold per ton. The report by B. T. O’Grady in the Annual Report of the Minister 
of Mines for 1923 mentions sampling a pile of ore at the old’ mill. Two splits from a large 
sample assayed: Gold, 0,.30 oz. per ton; silver, I oz. per ton; and: Gold, 0.28 oz. per ton; 
silver, 0.4 oz. per ton. 

About 500 feet to the south is the remains of an old cabin. Between 80 and 200 feet south 
of the cabin are three cuts exposing an alnmst unmineralized quartz vein 1% feet wide follow- 
ing the strike of the schistose grit, which forms a low ridge. A little rust, pyrite, and some 
copper-stain were noted, A sample of this material assayed: Gold, trace; silver, trace. The 
old stamp-mill ia about half a mile farther south below the junction of two streams. It is IlOW 
in a ruinous condition. 

The following is quoted from the 1934 Report by B. T. O’Grady, under the 
Flying heading “ Burns Basin Gold Mines, Ltd.“: “ The property with which this 

Dutchman. company is concerned includes the Flying Dutchman and seven other claims, 
all being held by l,ocation. . . The claims cover the steep slope adjoin- 

ing the small creek which drains Robbie Burns Basin in an old burned-over area which is now 
covered with scattered second growth. 

“ Exclusive of the old Flying Dutehmnn, which is a relocation, the claims constituting the 
company’s property were staked by agents on October 6th, 1934, after previous stakings by the 
same representatives, found to be irregular, were abandoned. The Flying Dutchman, as also 
the Robert E. Burns group, with which this report is not directly concerned, were described 
by the late W. Fleet Robertson in the Report of the Minister of Mines for 1898. No mining 
has been done in the immediate area since then. The only development done on the property 
of the Burns Basin Gold Mines, Limited, is on the Flying Dutchman claim, where two adits 
were driven in the nineties on separate quartz-exposures. The upper adit, at an elevation of 
6,350 feet, is a crosscut driven north-westerly for about 115 feet. At 23 and 3,O feet in from 
the portal Winch quartz stringers are cut which strike north 80 degrees east and dip at 38 
degrees to the north. 

“ At about 65 feet in from the portal a branch working 24 feet in length cuts a lens of 
quartz up to 34 inches wide. A sample at this point gave no appreciable values in gold and 
the two quartz stringers previously mentioned showed no evidence of mineralization. The 
lower adit, at an elevation of 6,125 feet, is a crosscut driven north-westerly for about 65 feet 
to its intersection with a. quartz vein, tightly frozen to the wall-rock, which strikes about north 
60 degrees east and dips at 60 degrees to the north-west. A curving drift 60 feet long exposes 
short sections of the vein, 20 to 36 inches wide, at opposite extremities of this working, the 
central section being left in t,he south-eastern wall of the adit. A sample at the south-western 
face assayed 0.46 oz. gold per ton across 21 inches. Samples at the opposite face were: Across 
36 inches, which assayed 0.04 oz. gold per ton; and the fame section, in two cuts 24 and 12 
inches wide, which assayed respectively: Gold, nil, and 0.06 oz. per ton. The latter cut on 
the hanging-wall side was heavily mineralized with pyrite, the assay results indicating erratic 
gold content in the iron sulphides.” 

SILVER-LEAD-ZINC DEPOSITS. 
PEND D’OREILLE RNER AREA. 

Seven located mineral claims, Red Rock, White Rock, Blue Rock, Green. Rock, 

Red Rook Marjorie, Mary Loll, and Cabin Fractional, are held by Michaely Silver Lead 
Gmop. Mines, Limited, a private company, of which N. Michaely, of Rossland, is 

president, and L. A. Read, of Trail, is secretary-treasurer. The claims are 
situated north of S&no River, about 2 miles north-east from its confluence with the Pend 
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d’oreille, in the Nelson Mining Division. A branch road which leaves the Nelson-Wan& 
Highway at a point about 6 miles from Nelway climbs approximately 1,409 feet in 3% miles 
to the camp at 3,200 feet elevation. The distance from the smelter at Trail is aPProXimatelY 
28 miles by road. The country slopes steeply to the Salmo River, and in most Places Over- 
burden is heavy. In the vicinity of the workings there are fair outcrops. 

The workings are situated close to a north-easterly-striking, faulted contact between 
impure quart&es on the north-west, with limestone, argillites, and quartzites on the south-east. 
These rocks are mapped by Walker (Geological Survey Memoir 112, Salmo Map-area) as 
Reno series and Fend d’oreille series respectively. The contact has a general north-easterly 
trend, but it is irregular and there has been adjustment of the rocks along numerous slips and 
shears close to the contact. As B result the attitude of the interbedded limestone and quartzite 
wuth-east of the contact varies considerably, though the general strike is about north-east 
and the dip 50 to 70 degrees to the south-east. 

Sulphide mineralization is developed in shears and replacements in the limestone. Some 
lenses of almost solid sulphides occur close to the faulted contact, with more or less disseminated 
mineralization in the vicinity of the lenses. The mineralization consists of sulpbides of lead, 
zinc, and iron, carrying moderate values in silver. 

The property was located in 1928 and after some development by other interest3 was 
acquired by the present company in 1932. In addition to strippings and surface cuts, the 
property has been prospected by four adits, of which the lowest was in 80 feet late in June. 
In 1935 selectively-mined ore totalling approximately 35 tons, averaging 14.9 oz. silver per ton, 
28 per cent. lead, and 16 per cent. zinc, was shipped to the smelter at Trail. In 1936 shipments 
amounted to approximately 60 tons, averaging 9.6 oz. silver per ton, 19.5 per cent. lead, and 
20.5 per cent. zinc. 

“A” adit at 3,315 feet elevation is driven 32 feet at north 42 degrees west from the end 
of a 17.foot rock-cut. This working cuts through limestone and limy schist, cut by several 
shears. At 27 feet from the portal a shear 6 inches to 1 foot wide, striking north 50 degrees 
east and dipping 70 degrees to the south-east, contains 6 inches of galena. A test-pit 69 feet 
south-west of the portal at the intersection of two shear strands, the stronger shear about 
18 inches in width, contains some rusty carbonates and galena. 

In B large stripping 120 feet south 33 degrees east from the portal of “A” adit is the end 
of a lens of massive sulphides. The lens, which is irregular in outline, extends south-west 
for a length of 45 feet, varying in width from 2 to 5 feet. At 30 feet from the north end a lens 
1 to 2 feet wide, which for 4 feet is exposed trending due south toward the first lens, turns 
and parallels it about 2 feet to the north-west, extending 20 feet past the south-west end of the 
first lens. The width of the first lens narrows to 2 feet or less where the other approaches 
and parallels it. Including the two lenses there is a width consisting of the massive sulphides 
with some disseminated sulphides of 5 or 6 feet for 45 feet and narrower for the remaining 
20 feet. The foot-wall of the north-west lens is impure quartzite. The hanging-wall is blue 
limestone striking north 50 degrees east and dipping 60 degrees to the south-east, though near 
the centre of the larger lens the limestone is warped, and at this point the lens has a wide 
bulge to the east. Beyond the north end there is some mineralization along narrow fractures. 
South-west of the lenses bed-rock is buried under overburden. 

No. I adit at 3,297 feet elevation, 25 feet below the top of the stripping, is driven under 
the cent,ral part of the larger lens. It extends for 46 feet north-west from the end of a 33.foot 
cut. The cut and the first part of the adit are in blue limestone. The face of the adit is in 
impure quartzite. Mineralization consists of 4 feet of rusty shearing containing galena, and 
some disseminated mineralization in the limestone. 

No. 2 adit at 3,242 feet elevation starts from a point 85 feet south of No. 1 portal, and 
goes in far about 115 feet at north 30 degrees west. At 80 feet from the portal a drift has 
been driven 60 feet at south 80 degrees west and another 36 feet at north 55 degrees east to 
a bend; thence to the face for 10 feet at north 30 degrees east. To 40 feet fro,,, the porta, the 
adit is in quartzite; thence to just past the drifts it is in blue limestone. At 40 feet the 
contact is a fault which strikes north 40 degrees east and dips 67 degrees to the south.east. 
From 55 to 70 feet from the portal the ground is sheared and altered and contains some 
sulphides. On the north-east wall from 64 to 68 feet is a decomposed mica dyke \“hich 
apparently does not cross the adit, but probably enters the north-east drift jn faulted ground, 
Near the drift is solid limestone containing veinlets of sulphides. 
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At the entrance of the north-east drift there is 5 feet of massive sulphides which continues 
in the roof for 10 feet, where B flat slip comes in, and the ground above is much broken. From 
this point to the bend the roof is closely lagged. Shearing comes in to the drift from the 
south-east, 20 feet from the entrance, but ore continues along the north-west wall to 26 feet. 
Beyond this the ground contains several shear-strands. The face is in thin-bedded limestone. 

The drift to the west has from 2% to 5 feet of heavily-mineralized ore to 20 feet from the 
entrance, at which point the mineralization begins to narrow, as quartzite, striking south 10 
degrees west, comes in from the south wall. From 12 to 18 feet is a winze which was full pf 
water, as was the drift beyond it to a depth of a foot or so. It was reported that there is ore 
in the floor at the face. 

No. 3 adit-portal at 3,125 feet elevation is 250 feet from No. 2 portal at south 13 degrees 
east. Thin-bedded quartzite outcrops on the steep hillside between the two. The portal is in 
black limestone. This adit is being driven north 25 degrees west. The face at 80 feet was 
in thin-bedded quartzite. Projected on the dips observed above, mineralization might be 
expected at 300 feet from the portal. However, the dip in the winze was reported to be steeper, 
which would increase the distance. The lens observed above may not come down to No. 3 
level, hut if it does not there is a. fair chance that there may be another lens at no great 
distance from the projected position. 

The accompanying sketch-map shows the area in the East Kootenay District drained by 
Spillimacheen River and Bugaboo Creek. Both streams rise in the Purcell Range and drain 
into the Columbia River. They enter the Columbia River Valley from the west through the 
same gap in the low range across from the settlement known as Spillimacheen. Spillimacheen 
is on the Kwtenay Central branch of the Canadian Pacific Railway, and on the main highway, 
approximately 41 miles south of Golden. 

This report is concerned chiefly with the area lying between Spillimacheen River (North 
Fork) and th,e summit of the Purcell Range, from somewhat north-west of McMurdo Creek 
to the head of Bugaboo Creek. The length akmg the crest of the Purcell Range is about 
30 miles. The distance from the divide to the Spillimacheen (North Fork) varies from 10 or 
12 miles at the north-west end to 19 miles at Bugaboo Creek. The area also includes the 
country tributary to the Spillimacheen, and Bugaboo Creek, east of the head of Bugaboo Creek, 
also Spillimacheen and Jubilee Mountains, which are north-east of Lower Spillimaeheen, 
between it and the Columbia River. 

Little of this area has been mapped either topographically or geologically. The principal 
streams, roads and trails, and the Crown-granted mining claims are shown on mineral reference 
maps issued by the Department of Lands; these maps, however, are rather sparing of detail. 
The north-west corner of the area is mapped topographically on the Glacier Park sheet, 
published by the Department of the Interior in Ottawa in 1934. Map 296.&, “ Brisco-Dogtooth 
Area,” published by the Geological Survey, with a report by C. S. Evans in the Summary 
Report, 1932, Part A, shows geology without topography along the Columbia River and north 
of the Spillimacheen River adjoining the area. A report by John F. Walker, “ Reconnaissance 
in the Purcell Range, West of Brisco, Kootenay District, B.C.,” gives the geology along s3me 
streams in the area, also at Spillimacheen and Jubilee Mountains. 

On the index map accompanying the report by Walker the country along the middl? 
reaches of Bugaboo Creek is shown as Upper Purcell series, Mount Nelson, and Dutch Creek 
formations. The country up-stream is mapped as Windermere series: both series are of 
Precambrian age. West of the head of Bugaboo Creek, Jurassic granite is indicated. Bobbie 
Burns Creek as far as Warren Creek, and Warren ,Creek, are mapped as Windermere series. 
Spillimacheen and Jubilee Mountains are mapped as Palzwzoic sediments. Evans’s mapping 
of the country adjoining the area an the north-west as Windermere series suggests that the 
unmapped section extending from Evans’s mapping south-easterly to Walker’s mapping and 
embracing a large part of the present area may be chiefly Windermere series. 

Bugaboo Creek and the principal branches of Spillimacheen River occupy broad deep 
valleys from their outlets at the Columbia, westerly through rolling country, and well into 
the Purcell Range, where their gradients and those of the tributary streams become steep 
between high ridges and jagged peaks. The smaller tributaries extend into basins at elevations 
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of from 5,500 to possibly 8,000 feet. The main ridges reach elevations of from 7,000 to 8,000 
feet and rise to peaks of considerably greater elevation. 

In this area west of the Rocky Mountain Trench the rocks appear to be almost entirely of 
sedimentary origin. They consist of schists and slates, some of which are limy, limestone, 
gritty quart&e, and some conglomerate. The bedding-planes, even in the schist and slates 
on Vermont Creek in Bobbie Burns Basin and on McMurdo Creek, are frequently easily 
discerned. The formations appear to have been arched in a series of folds, the axes of which 
strike from 20 to 50 degrees west of north. The schistosity, slaty cleavage, and some prominent 
jointing, in general strike north-westerly and dip steeply to the north-east. At the head of 
Bugaboo Creek there are numerous intrusions of granite porphyry, some of which has been 
rendered schistose. 

On Vermont Creek there are narrow veins, usually in the slate, mineralized largely with 
lead and zinc minerals and carrying fair silver values. These are described in this section 
under “ Galena Syndicate” and “ Ruth-Vermont Mines,” Lead and zinc replacement in 
limestone, in general carrying good silver values for this type of mineralization, are described 
under “ Crown Point Group ” and under “ Galena Syndicate.” Lead-zinc replacement in 
limestone carrying some copper is described under “ Summit Group ” in this section, under 
the main heading “ Silver Basin Mining Syndicate.” 

Sulphide mineralization in barite gangue occurs on Spillimacheen and Jubilee Mountains 

west of the Columbia River, within a few miles of Spillimacheen. This section seems to have 
possibilities of producing a considerable volume of milling-ore, with values principally in lead 
and with moderate silver values. The mineralization occurs as lenses in the barite. Th,: 
barite replaces limestone in thickness from 10 to 60 feet. Lenses of milling-ore are reported 
in thickness from 10 to 30 feet. The possibility of producing commercial barite BS a by-product 
from milling lead ore is indicated in “ Investigations in Ore Dressing and Metallurgy, 1926,” 
published hy the Department of Mines at Ottawa, reporting tests on ore from the Giant 
property. The most extensively-developed property is the Giant, 7 miles from Spillimacheen, 
where i test-mill was built in 1909 and where extensive development was in progress from 1926 
to 1931. References to this section, including a discussion of structural features at the Giant 
property, appear in the Geological Survey publications listed above. The Annual Reports of 
the Minister of Mines from 1895 on give information concerning the various properties; 
in particular the reports for 1888, 1909, 1923, and from 1926 to 1930, inelusive. 

There are numerous quartz-lenses in schist, and quartz veins, usually in harder rocks, 
many of which are practically barren. Descriptions and some general discussion of such 
occurrences appear in this section under “ Silver Basin Mining Syndicate,” subheading “ Basin 
Group,” and in “ Lode-gold Deposits ” under the heading “ Lode Gold in the Upper Spillima- 
cheen Area.” 

At. several places in the area copper prospects have been located; none of them were 
visited by the writer. Reference to copper prospects and other prospects not mentioned here 
will be found in the Annual Reports of the Minister of Mines, particularly in the years 1898, 
1917,1820,1822, and 1923. 

The relative positions of various points of interest in the area and of roads and trails are 
indicated on the sketch-map herewith. The road from Spillimacheen to the Giant property is 
in quite good condition. The road UP Bugaboo Creek, though somewhat rough, was pass&e 
for a truck as far as Z-Mile in the summer of 1936. The sleigh or tractor roads leading to 
Vermont and MeMurdo Creeks from Wells Landing have been in use as pack-trails in the 
last few years. The pack-trail from Carbonate Landing has also been in use. The tra&,r- 
road from Spillimacheen to Vermont Creek has not been in use for some time and may be 
impassable. The crossing of the Columbia River at Spillimacheen is by good bridge and 
built-up road across the sloughs. From Parson to Wells Landing the road may be impa,ssahIe 
during very high water. Carbonate Landing can be reached from the east side of the river 
by crossing a slough on a condemned bridge, impassable except for foot trafiic, and by boat 
aer.xs the main channel. Some details concerning means of access appear in the references 
to various properties below. 

Most of the discoveries in this area were made from 1833 to IQ’O,O, in which period numerous 
claims were ‘Crown-granted,, many being still in good standing, while others have reverted to 
the Crown. A stamp-mill was set up at the Robed E. Bums group in 1891 and operated for a 
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short time. Some ore was packed from the R&h workings on Vermont Creek to Carbonate 
Landing prior to 1898, when W. Fleet Robertson, then Provincial Mineralogist, reported that 
material, which had not been sorted at the mine with sufficient care, was still lying at Car- 
bonate Landing. The 1898 report gives a general description of a number of properties. Since 
1900 the outstanding activity seems to have been as, follows: In 19’22 and 1923 work was done 
on the Alpha group in International Basin. There has been activity at the Giant property 
in lQO,Q or 1910 and again from 1926 to 1930. Work was done principally an the Ruth claim 
on Vermont Creek by the Galena Syndicate from 19X to 1929. Assessment-work is being done 
by Ruth Vermont Mines on claims north of Vermont Creek; this company is under the same 
control as the Witwatersrand Mining Syndicate, which, since 1928, has been doing development 
work at the Crown Point group on MeMurdo Creek. Some work was done on the Flying Dutch- 
man claim, below the Robed E. Bw-xs group, by Burns Basin Mines, Limited, in 1934, while in 
1935 and 1936 the Silver Basin Mining Synd,ieate had B crew working on the road and trail, 
and doing some work on two groups at the head of Bugaboo Creek. In addition to these opera- 
tions, assessment-work has been done on a number of claims. 

Thirteen Crown-granted mineral claims and six locations adjoining them are 
Crown Point owned by Witwatersrand Syndicate, Limited, a private company registered 

G,““p. in Victoria andt represented by G. W. Edwards, of Golden. These claims 
are situated in a large basin at the head of a branch of McMurdo Creek, 

a tributary which enters the Spillimacheen River from the south. The position is shown on the 
mineral reference maps, also on the Glaeirr Park sheet, issued by the Department of the 
Interior. 

The mine camp is situated on the level floor of the basin at an elevation of 5,9OQ feet (from 
aneroid readings). This flat is about half a. mile wide and extends for three-quarters of a 
mile down McMudro Creek. The main valley rises steeply in a direction somewhat east of 
south and contains a branching stream fed by a snow-field, on the divide between this valley 
and Bobbie Buras Basin. South-west of the camp, drainage from an extension of the snow- 
field is by a series of cascades into a western branch of the creek. Ahove the level floor rock 
walls rise precipitously on the west and on the east and steeply to the south. The ridges 
surrounding this basin exceed 8,000 feet in elevation and have peaks several hundred feet 
higher. 

The property may be reached from Carbonate Landing on the Columbia River by following 
the old pack-trail to the junction with the tractor-road up the Spillimacheen River. The eleva- 
tion at Carbonate Landing is approximately 2,670 feet. The pack-trail in about 6 miles 
crosses a 4,90#0-foot summit and drops down to the river near Loon Lake, at au elevation of 
about 4,200 feet. The distance to the junction from Wells Landing is somewhat greater. 
A tractor-road was constructed from Wells Landing to the property in 1929, but for some 
years has been used as a pack-trail only. The distances are variously stated, hut it would 
appear that from Wells Landing to the junction is about 10 miles. From the junction to 
McMudro Creek for about 17 miles the trail follows easy grades and there is no rock-work. 
From the crossing near McMudro Creek to the mine camp is about 8 miles. There is a fairly 
step climb up from the river; thence the grade to the mine is fair. Some rock-work was 
required about 2 miles from the river where the road crosses McMudro Creek on a log bridge. 
From this point on to the property the road is generally in poor condition and much of it 
should be relocated if it were to be used as anything more than a pack-trail. 

The rock-exposures above the floor of the basin are generally good, though there is a 
fairly dense growth of small trees at the lower elevations, and high,er up much of the rock. 
surface is covered with morainal debris and with the snow-field. The workings ape entirely 
on the western side of the basin. Here the rocks, although subject to some minor wavy folding, 
dip to the south-west east of the “ A ” workings, while up the hill the rocks are found dipping 
to the north-east. It appears that the rocks on the western side are on the south-western 
limb of an anticlinal fold, the axis of which strikes about north 50 degrees west. The rocks 
consist largely of grey schist which weathers to a mass of splinters; interbedd& with th,e schist 
are impure argillites, somewhat limy, numerous beds of greenish, gritty quartzite, limestone 
with limy schist, some reddish slates interbedded with the limeszone, and conglomerate. 
The schistosity, slaty cleavage, and prominent jointing in the quartzite strike generally north 
50 degrees west and dip steeply to the north-east. 

3 
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The beds at the S,urface “ A ” adit are disturbed and dip more steeply to the south-west 
than do those at Intermediate “ A,” 75 feet lower. Their relationship is obscured by slide- 
debris. The 5,0-foot incline across the creek is at about the same elevation as Surface ‘( A,” 
but, as mentioned above, the relationship of the beds is open to question. There is a fault 
in the workings east of the crosscut which runs from the main crosscut to No. 1 raise on the 
25C-foot level. The fault where observed has a strike of about due north, and dips 45 degrees 
to the east. It may cross the main adit in the timbered ground near the portal. Projected 
upwmd it would lie outside the 80.foot erosseut and the 50.foot incline. Reverse faulting 
would be necessary for the beds at Surface “ A ‘( to correspond to those at the 51).foot incline. 
The exposed thickness of limestone and limy schist at the 50-foot incline is 11 feet; about 200 
feet to the north-west there is an exposed thickness of Xl feet of similar limestone. 

Apparently there are two and possibly three horizons in the vicinity of the workings at 
which considerable thicknesses of limestone and limy schist occur. Mineralization with galena, 
pyrite, and some sphalerite occurs in the limestone at the workings. Development to date 
seems to indicate that the lower contact of the limestone with grey schist is a favourable place 
for mineralization. 

Surface “ A ” consists of a rock-cut from the south-west end of which an adit has been 
driven 25 feet at south 30 degrees west. From the end of the adit a muck-filled drift goes 
about south 2’0 degrees east. The workings are in limestone which is disturbed and broken. 
The beds are not well marked, but appear to strike north 5’0 d,egrees west and dip 60’ degrees 
to the south-west. Galena, sphalerite, pyrite, and siderite occur as small lenses and as joint 
filling. The sulphides also oerur as disseminated grains in the limestone from 8 feet outside 
the portal to 18 feet within. The joints, filled with mineralized calcite, strike north 60’ degrees 
west and dip 35 degrees to the north-east. 

Zntcrmedinte “A ” adit is driven south-easterly for 120 feet. At the portal the roof is 
limestone, resting on schist, the contact showing in the walls. The beds dip about 25 degrees 
to the south-west and are cut at a small angle by the adit. To 6’0, feet from the portal the 
Km&one is well mineralized with galena in two or three streaks, from 1 to 3 inches thick, 
which follow the bedding. At 100 feet from the portal the contact is at the floor. At 120 feet 
from the portal a crosscut to the south-west, about 2,5 feet long, is in limestone, md one to the 
north-east is chiefly in schist. No mineralization is exposed. 

At the crosscuts the adit iurns to a more southerly course, following shearing dipping 
70 degrees to the east to the ZOO-foot crosscut. At 40 feet past this crosscut the min,eralization 
is more abundant, lenses of galena being developed along the bedding, which strikes north 50 
degrees west. The mineralization appears to go into the east wall 30 feet farther south. 
Ten Se& farther is a 2%.foot quartz vein striking north 40, degrees west and dipping 5’0 degrees 
to the south-west. The quartz contains some sericite but is essentially unmineralized. It goes 
into the east wall of the adit, but is found again 20 feet ahead in the 30’0-foot crosscut, 15 feet 
east of the adit. The adit continues 17 feet past the crosscut, in ground which is well 
mineralized, containing lenses of galena up to 6 inches thick. At 12 feet from the crosscut 
there is 3 feet of very good ore. 

The crosscut extends for about 45 feet west of the adit. At 25 feet is a drift which 
extends south-easterly for 38 feet. A!ong the east side of the drift and in the crosscut for 
5 feet east of the drift there is fair mineralization. In the face there is 2% feet mineralized 
with l/n-inch stringers and disseminated sulphide grains, principally of galena. The beds here 
strike north 40 degrees west and dip 40 degrees to the south-west. In the crosscut, 13 feet 
west of the drift, is a &inch gouge-seam striking north 50 degrees west and dipping 55 degrees 
to the south-west. 

so-foot Znelim-This working, at about the same elevation as Surface “ A,” is 30,O feet 
at north 75 degrees west from it. It was sunk from the end of a 15.foot cut, following bedded 
limestone resting on crumpled gray seliist. The limestone, too, is somewhat crumpled and 
contains thin seams of sericite-schist, Near the base of the limestone a good deal of galena 
is developed, 3 feet being well mineralized. The intensity of mineralization is less farther 
from the contact. As the old timber in this winze was unsound the working was not examined 
below the surface. 

About 35 feet below the incline is the 80.foot crosscut level. This consists of an adit 
about 95 feet long which follows a quartz-filled joint, dipping vertically and striking south 
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5,5 degrees west, cutting the schist, which strikes north 20’ degrees west. From the end of 
the adit drifts go a short distance to right and to left following the contact of the schist with 
the overlying limestone, while a winze follows the contact down the dip at 35 d,egrees to the 
south-west. The 60.foot incline connects with the drift just south of the winze and crosscut, 
and a Z&foot crosscut runs south-west from a point 15 feet south of the wince. This crosscut 
exposes limestone mineralized for a thickness of approximately 12 feet normal to the dip. 
Of this section only the 6 inches at the hanging-wall--which assayed: Gold, tram; silver, 8 oz. 
per ton: lead, 14.8 per cent.; zinc, trace-is well mineralized. The remainder is sheared and 
slightly mineralized, though near the contact the mineralization is somewhat better. 

The winze follows the dip at 35 degrees for 6,O feet, then steepens to about 45 degrees to 
the sub-level driven from No. 3 raise. As it is not timbered this steeper part of the winze 
was not examined. It is reported to be largely unmineralized. There is nothing but B little 
shearing at the foot of the winze on the sub-level. The ground has been cut out for 4 feet 
to the south from the winze 50’ feet below the adit. This exposes 2% feet of limestone eon- 
taining several streaks of galena, and would probably average about 15 per cent. lead. The 
north-west side of the winze shows little mineralization. Above this the south-east wall is 
quite well mineralized with galena, both disseminated and as small lenses. A drift goes 8 feet 
south-easterly from a point 15 feet below the level, the face exposing 3% feet of disseminated 
mineralization of fair grade. Between this and the level, 6 inches along the foot-wall is 
heavily mineralized and there is 3 to 4 feet of disseminated mineralization above the foot-wall 
seam. 

Y50 Level.--The adit goes in 4408 feet to No. 3 raise through dark schist in which there 
are no noticeable bedding-planes. North-easterly-striking joints in the schist contain up to 
6 inches of quartz. No. 3 raise goes up about 130 feet and from the top & drift runs south- 
easterly to connect with the bottom of the winze from the &O-foot level. The drift extends 135 
feet from the raise, and at the end there are crosscuts 25 feet to the north-east and 30 feet to 
the south-west. From the latter. at a point 12 feet south of the main drift, a drift was being 
started southerly, fallowing 6 inches to 1 foot of shear-gouge, just east of which fair lead 
mineralization was noted near the floor amoss 1% feet. The rock exposed in the crosscuts 
is limestone, with the bedding-planes dipping 4’0 degrees to the south-west at the east end 
more steeply at the west end. The shear is probably the same one noted at the foot of the 
winze. The other workings from the 250.foot level were open as far as the foot of No. 1 raise, 
which was being reconditioned. The entrance to the south-west crosscut had been filled with 
debris from the raise, which is reported to encounter faulted ground from 7O’to 100 feet above 
the level. The ground is timbered at the foot of the raise because of faulting. The fault 
higher up in the raise may be the one mentioned earlier, exposed in the crosscut, which runs 
east from the crosscut leading from the main adit to No. 1 raise. The writer was unable to 
go up No. 1 raise or along to No. 2 raise. 

“17” Workings consist of an a,dit in about 25 feet, and caved workings, apparently 
trenching along the vein, extending 130 feet south-westerly from and, rising about 25 feet 
above the adit in that distance. These are old workings in which nothing has been done in 
recent years. The hillside is covered with small trees and with overburden. The adit is 
driven south-easterly in flat-dipping grey schist. Limestone of unknown thickness is exposed 
5 feet above the roof of the adit. The limestone strikes north-westerly and dips about 25 
degrees to the south-west; The working is timbered to the face, where muck obscures all but 
the top 3 feet. There, in flat-lying schist, is very irregular flat-lying quartz 8 inches thick 
at the west wall, 1% feet thick at the centre, and splitting toward the east into an upper limb 
1 foot thick and a lower limb about 1% feet thick. The latter goes below the muck surface. 
On the dump and along the last 50 feet of surface workings there is a good deal of quartz 
well mineralized with g&m and pyrite. 

Bluff Wwkings lie west of “ B ” workings. They consist of two adits, of which the lower 
is approximately 200 feet above the floor of the basin, at the top of a talus-slope. It is ‘driven 
10 feet through crumbly schist into granular limestone. The faulted contact strikes about 
north 55 degrees west and dips 40 degrees to the south-west. A drift extends along the fault, 
30 feet to the north-west and 15 feet to the south-east. The limestone is impregnated with 
grains of galena and sphalerite. On the dump there are pieces~ of the granular limestone 
containing kidneys of well-crystallized galena. Some of the better disseminated mineralization 
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assayed: Gold, trace; silver, 1 oz. per ton; lead, 2.5 per cent.; zinc, 9.6 per cent.; while the 
selected sulphides assayed: Goid, trace; silver, 11.4 oz. per ton; lead, 20.8 per cent.; zinc, 
13.3 per cent. The limestone extends above the working in a bluff. To the west is a talus- 
slope. About 200 feet south and 130 feet higher in elevation is the upper working. Here 15 
feet of flat-lying limestone is overlain by schist. The contact is a fault striking north 6,O 
degrees west and dipping 26 degrees to the south-west. An old adit was started under the 
fault, where there is some galena, apparently related to some quartz-filled stringers. 

“ C ” Workings.-North-west of the Bluff, across the stream, are the “ C ” workings, 
consisting of three adits, of which the highest goes in 10’ feet on a narrow quartz vein cutting 
black schist. The quartz contains home galena and sphalerite. About 2.5 feet lower is the 
second adit. At the portal is an irregular lens of quartz 10 feet wide containing kidneys 
of well-crystallized galena and pyrite. A sample of selected mixed sulphides assayed: Gold, 
0.3,6 oz. per ton; silver 11 oz. per ton; lead, 23.3 per cent.; zinc, 0.2 per cent. The working 
goes in for 40 feet at south 50 degrees west. At 20 feet from the portal the quartz has pinched 
down to a width of 2% feet and at 40’ feet it has pinched out entirely. At this point the 
working branches, one branch following a joint for 55 feet at south 15 degrees west, the other 
branch going Z5 feet at south 70 degrees west to a shear, which it fallows for 80 feet at south 
20 degrees west. The shear contains quartz-lenses sparingly mineralized with galena. The’ 
third adit is 80 feet lower and about 250 feet above the floor of the main basin. This adit 
goes in 1,9O feet at south 75 degrees west, encountering a shear at 9,O feet. The face of the adit 
is in grit, which strikes north 50 degrees west and dips @I degrees to the south-west. The 
shear, which is approximately under the portal of the middle level, strikes north 20 degrees 
east and dips steeply to the west. It contains from I to 1% feet of slightly-mineralized quartz 
and 3 inches of rouge alone the foot-wall. A few feet past the shear is a crosscut driven 27 
feet to the north-&t. I 

The Ruth. Minnia. Chcwlotte. Vermont, Sheba, Cleopatra, and Ruth Fraction 
Gelena Crown-granted ciaims and ‘the R.C.M. Fraction ire owned by the Galena 

Syndicate. Syndicate, of London, which is registered in Victoria. These claims are 
situated on Vermont Creek about 3 miles west of the confluence of that 

stream with Vowe!I Creek. The ground covered by the claims is largely south of the creek, 
which flows through the Vermont and Cleopatra claims. On Carbonate Mountain the syndi- 
cate also owns the Diamond E. and &lo&or Crown-granted claims, which are not reported 
upon here. 

Vermont Creek occupies a steep, deeply-cut valley and flows through a canyon in the last 
mile of its course. There is B bench at the top of the canyon which, on the north side, extends 
nesrly to the claims. On both sides of the stream there are several slide courses. The ground 
rises very steeply south of the stream. The workings are principally on each side of a rock- 
slide which cuts through steep bluffs. To reach home of the workings narrow pathways have 
been made up the bluffs and ropes provided far safety. Some of the upper workings are on 
the steep lightly-timbered slope above the bluffs. The camp is on a bench at about 5,600 feet 
elevation (aneroid), below the steep slope, and about 1,000 feet north of the lower workings. 

A sleigh-road from Spillimacheen to the property, some 38 miles in length, was completed 
in 1927 nnd has been used as a tractor-road, but has not been in use since 1930. This road 
follows the south side of the Spiilimaeheen to the point where it crowa Vowel1 Creek about 
30 miles from the property. Near the crossing a pack-trail more or less following the route 
of the old sleigh-road from Parson joins the road. From the information at hand it appears 
that sections of the road as far as the crossing will now be impassable and the bridges unsafe. 
Much of this part of the road was an old’ sleigh-road, only slightly improved. The property 
can be reached conveniently with pack-horses from Carbonate Landing or Wells Landing, 
though from the junction of the Carbonate Landing Trail with the trail from Wells Landing, 
on the Spillimacheen, the route involves crossing the summits ‘between the Spillimacheen, 
Bobbie Burns Creek, and Vowel1 Creek. The bridges across the Spillimacheen and Bobbie 
Burns Creek are in poor condition, though passable for pack-horses. The trail has not been 
kept up and is in poor condition. The distance from Parson via veils Landing is about 6 miles 
less than the distance from Spi!limacheen. From the junction near the Vowel1 Creek Crossing 
there is a fair road to 4-Mile, except for one section damaged by a snow-slide. From 4-Mile 
the grade is heavy until the bench above the canyon is reached. Thence to the mine the grade 
is easy. There is now no bridge across Vermont Creek at the property. 
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In the vicinity of the workings, which are principally on the Ruth claim, the rocks consist 
of bedded sediments, limestone, and argillites grading to quartzites, in which slaty cleavage is 
frequently strongly developed. In some eases the softer rocks have been rendered sehistose 
rather than slaty. The bedding is frequently well defined and appears to strike generally 
from 30 to 60’ degrees west of north and to dip either easterly or westerly at angles up to 25 
degrees, both dip and strike being variable. The slaty cleavage, on the other hand, has a 
fairly constant strike and dips steeply to the north-east. Strong joints having about the same 
strike, hut dipping steeply, usually to the south-west, cut the slates. Other fairly well- 
developed jointing is apparently of less importance. The slates vary from dark argillaceous 
to reddish quartzitie rocks in which beautifully developed slaty cleavage cuts the hedding- 
planes. Some of the slates are limy. 

Quartz veins occur following the bedding and also strong jointing, which is vertical or 
dips steeply to the south-west and cuts the slaty cleavage. The latter type are frequently 
heavily mineralized with lead, zinc, and iron sulphides. Such heavily-mineralized veins in the 
joints vary from a I,& to 18 inches in width. In one section such joint-veins are closely spaced 
over a considerable width. Moderate values in gold with silver, lead, and zinc are found in 
these veins. In similar veins or at some points in the veins the mineralization is almost 
entirely pyrite and arsenopyrite, carrying some gold and a little silver. White quartz veins 
following th,e bedding are irregularly and sparingly mineralized. 

Limestone replaced by mixed sulphidss appears to hold interesting possibilities. The 
mineralization may be quite heavy and carries good values in silver as well as in lead and zinc. 
Within the replacement-zone narrov quartz veins mineralized with sulphides also occur. 

A feature of the mineralization in this area is the occurrence of arsenopyrite and of 
bouiangerite along with ,gaIena, sphalerite, and pyrite. Boulangerite is a sulph-antimonide of 
lead. This mineral was identified in sections from a vein north of Vermont Creek, described 
below under “ Ruth-Vermont Mines, Ltd.” Sections from the Nelson ore-body, a replacement 
deposit, on the Galena Syndicate’s property were also studied microscopically in the laboratory 
of the Department of Mines at Victoria, as were sections from veins on the property. The 
report of 3. M, Cummings on the microscopic study of these sections is as follows:- 

Nelson Ore-body.--” Three sections prepared of samples 5-155-4, 5-16,0~1~, and 5-160-1~. 
These appeared, from cursory examination, identical as to minerals present and relationships, 
there being no sufficiently outstanding difference to describe them separately on the basis of 
oue section of each type. 

“ The mineralization consists of abundant suhhedral to euhedral disseminated grains and 
aggregates of pyrite, and irregular masse8 of sphalerite and galena. The sulphide associations 
are in many places intimate; sphalerite enclosing, veining, and, replacing pyrite: galena in 
intimate association vith sphalerite, and most notably galena in the form of tiny blebs (down 
to 0.02 mm. in sixbut usually greater than 0.05 mm.) replacing pyrite. Nearly every crystal 
of pyrite in the sections examined contained a few inclusions of galena, some up to 25 per cent. 
of their area.” 

Upper Pine Trep Vein.-“ One section was prepared showing massive galena in contact 
with a fine-grained complex of pyrite and sphalerite the gangue being quartz with some 
carbonate.” 

Rlaeksmith Vein.-“ One section was prepared consisting of massive to crystalline arseno- 
pyrite in a quartzose gangue. Elongated crystals of arsenopyrite are present.” 

The Ruth, Mix&, and Ch&ottr c!aims are of long standing; it is reported that they were 
located in l&93. Some claims north of the creek had been located in 1889 and surveyed for 
Crown grant in 1894. The Ruth, Minnie, and Chnrlotdc claims were surveyed for Crown grant 
in 1900. The other claims were located in 1925 and in 1929. Apparently most of the short 
adits on this property were started many years ago. Reference has been made above to early 
shipments prior to 1898. It appears that the property had lain i,dle for a long time when 
operations were started by the Galena Syndicate in 1926. Work was continued until 1929, 
since which time the property has been inactive. 

On the iMiiznie claim there are some very old surface workings on the steep ridge south 
of the Ruth claim. They were not examined by the writer. On the Charlotte claim, lying 
east of the Ruth, are two short adits, one of which is driven for 3 feet on a quartz vein 2 to 3 
inches wide, mineralized with pyrite and arsenopyrite. 
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The workings on the Ruth claim are the most extensive. They consist of three series of 
adits. Two of these series extend over a considerable vertical range, each series designed to 
prospect what was considered to he one vein. The eastern se=&, five in number, have been 
called the Blacksmith adits. The western series have been called the Pine Tree.or Bluff 
workings and are three in number, of which the portal of the lowest is now buried under talus. 
The loa& working of the Blacksmith series consists of a 140..foot adit, from which a crosscut 
to the east failed to pick up the Blacksmith vein. A crosscut to the south-west picked up what 
may be the Pine Tree vein and another mineralized zone. The two series of workings are 
about 25,O feet apart measured normal to the general strike of the fracturing. Between the 
lower workings of the two series is a steep rock-slide. The Bluff or middle Pine Tree adit is 
driven from the face of a cliff, west of the narrow rock-slide. Below this adit and between it 
and the Blacksmith adit mentioned is a series of workings on limestone replacement mineral&- 
tion. These workings consist of the Lower and Upper Nelson adits and a stope open to the 
surface above the Upper Nelson. The lowest Blacksmith adit is reached easily from the camp 
by trail, but the fourth Blacksmith adit, the middle Pine Tree sdit, and the Nelson workings 
can be reached only by climbing up or across the steep rock-slide and bluffs. The second and 
third adits of the Blacksmith series and the highest of the Pine Tree series are on the steep 
sloping hillside above the bluffs and are conveniently reached by a rather steep footpath. 

Lacking a plan of the workings, an examination and description cannot be precise. 
An accurate survey would be difficult, and was impossible under the circumstances of the 
examination. Elevations given are based on barometric readings corrected so far as was 
possible. As the weather was rainy and varied greatly the elevations given may contain 
apprecia’ble errors. 

The highest working of the Blacksmith series is a short adit driven from a creek-bed at 
approximately 6,325 feet elevation. This was not visited by the writer as it could not be 
visited safely from the west side of the creek. The vein can be seen in the bluff on the east 
side of the creek above the adit. It appears to strike west of north and dips at about 10 degrees 
westerly. The second Blacksmith adit, at 6,250, feet elevation, goes in for 85 feet on a course 
of south 30 degrees east, apparently following a vein, which is a quartz-filled, joint dipping 
vertically or steeply to the west, cutting soft slate, the cleavage of which dips 70 degrees 
easterly. The adit is closely timbered to 15 feet from the face. Above the portal and in the 
last 15 feet the vein can be seen; there it has a width of 6 to 9 inches, consisting of quartz 
mineralized with galena, pyrite, some arsenopyrite, and possibly some boulangerite. In the 
Annual Report of the Minister of Mines for 193,0, B. T. O’Grady gives the following assay from 
a grab sample of sorted ore at the portal: Gold, 0.12 oz. per ton; silver, 23.1 oz. per ton; lead, 
21.6 per cent.; zinc, IO.4 per cent. 

At 6,160 feet elevation, and approximately 50 feet due west of the vertical projection of 
the vein in the higher adit, is an adit driven 40 feet on a course of south 5’0 degrees west. 
This is a drift on a vein 3 to 7 inches wide, dipping at 60 degrees to the south-west in harder 
slate having the same attitude as that in the second adit. The vein-fracture contains crushed 
slate, quartz, galena, and aggregates of arsenopyrite, massive, and as long crystals. A sample 
of this material assayed: Gold, 0.30 oz. per ton; silver, 2 oz. per ton; lead, trace; zinc, 0.7 
per cent. This third adit of the Blacksmith series starts from the steep side-hill just at the 
e&e of the bluff’. The fourth of the series starts from the bluff, about 35 feet lower, and it 
is reached by climbing up the steep rock-slide and the bluff from below. An aerial tramway 
led from this working to a point near the camp. 

At the portal the slaty cleavage has the same general attitude, but bedding-planes, plainly 
marked in the slate, have a low dip to the north-east; to the west also farther in the adit the 
bedding dips to the south-west. The adit goes in for 22 feet at south 35 degrees east under 
a vein, which is 2 feet thick at the surface and largely oxidized. It pinches to 4 inches: then 
widens to 1 foot, 20 feet from the portal, where cut by B cross-vein striking south 60 degrees 
east and dipping 7’0 degrees south-westerly; then narrows rapidly again. A few feet ahead 
the drift is tilled with caved muck. The 1930 report by B. T. O’Grady states that the drift 
is I40 feet long and that the vein widens at 6,O feet at a cross-vein where a stow had been 
ope,,ed from a &foot raise. The following is quoted from his report:- 

“ In the stope, which is about 20’ feet long, the ore varied in width from 24 to 3,O inches. 
In the back some oxidized decomposed material, containing a little galena, has been left, and 
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at the south-eastern end of this working the ore apparently peters out. Going south-easterly 
along the tunnel, beyond the raise, an unimportant stringer is followed to the face. Selected 
ore from the stope assayed: Gold, 0.07 oz. to the ton; silver, 65 oz. to the ton; lead, 27 per 
cent.; zinc, 13 per cent.” 

The highest working of the Pine Tree series is an adit at an elevation of 6,3% feet. 
It is driven 2.7 feet at south 50 degrees east from the end of a IO-foot cut, following a fracture 
which dips 85 degrees to the south-west, which cuts slate dipping 75 degrees north-easterly. 
The win, consisting of quartz heavily mineralized with galena, some pyrite, and sphalerite, 
has been left on the west wall. Holes cut through the vein at intervals expose the width, 
which is from 8 to 11 inches along the drift. Breast-high, outside the portal, the vein is 1 foot 
wide and includes 2 inches of carbonates. A sample across the solid vein here assayed: Gold, 
0.14 oz. per ton; silver, 29 oz. per ton; lead, 35.1 per cent.; zinc, 1.6 per cent. The width 
6 feet above the portal is G inches. 

The next working of this series is reached by climbing up the bluffs west of the rock-slide. 
It is at an elevation of 6,150 feet, slightly higher than t,he fourth adit of the Blacksmith series, 
and between 250 and 300 feet south-westerly from it, This adit follows a vein which for the 
first 20 feet strikes south 80 degrees west, then turns to south 50 degrees west. The vein is 
on Lhe west wall of the working throughout its length of 75 feet; the dip is almost vertical. 
From the bend, for some distance in, a thin unmineralized quartz vein, dipping 20’ degrees 
south-westerly, cuts the steep vein. Above the flat vein the other has a width of 1% to 2 feet, 
while below its width is from 6 to 9 inches. It is well mineralized with galena and sphalerite. 
The roof has been stoped t,o a height of 12 feet in from the bend and the floor has been mined 
for a few feet. East of the portal for perhaps 60 feet along the face of the clifp the slsty 
cleavage strikes north F’O degrees west, dips about 65 degrees north-easterly, and is cut by a 
series of joints, dipping about 70 degrees to the south-west, spaced from 1 to 5 feet apart and 
filled with from % to 3 inches of sulphid,es and quartz. This appears to be about verticelly 
over the southerly projection of the replacement mineralization in the Upper Nelson adit. 

Mention has been made of an adit-crosscut which was designed to pick up the Blacksmith 
vein. This adit, at an elevation of 5,940, feet, starts from a steep bluff about 5,O feet east 
of the rock-slide. It goes in at south 45 degrees east for 140 feet, from which point a crosscut 
runs 75 feet at north 70 degrees east, wisth two short drifts from it along the slate. The main 
working swings to the eest from the same point, turning in 15 feet to B ~our~e of about south 
35 degrees west, which it follows for about 220 feet. Seven feet from the end a drift runs 
for 30 feet at south 60 degrees east, following a vein dipping 75 degrees south-westerly. This is 
probably the continuation of the vein in the second adit of the Pine Tree series. The vein- 
width varies from 1 inch in the north wall of the adit to 1 foot at the widest in the first 20 feet 
of the drift, which section of the vein has been stoped for about 15 feet above the level. 
A sample across 8% inches at the south-east end of the stope assayed: Gold, 0.10’ oz. per ton; 
silver, 32 oz. per ton; lead, 18.8 per cent.; zinc, 14.4 per cent. 

In the crosscut 4,O feet north-east of this drift is another which goes for about 20 feet at 
south 60 degrees east. At the end a crosscut extends south-westerly for 12 feet. The short 
drift and crosscut with the main crosscut partly open up a zone having a width of 16 feet, 
of black, somewhat limy schist containing lenses of quartz and sulphides which strike south 
60 degrees east and dip 60 degrees south-westerly. On the north-west wall of the main adit 
the eastern half of the zone contains three or four quartz-lenses from 3 to 18 inches thick, 
with parallel stringers which, with the schist, are varyingly mineralized with galena, pyrite, 
and sphalerite. The short drift and crosscut show similar mineralization. The weskern half 
is sparingly mineralized. 

Nelson Workings.-About at 200 feet south 25 degrees west from the portal of the last- 
mentioned adit is the entrance to a small stope reached by crossing the slide. The stope is on 
a fracture in thin-bedded, limy slate. The fracture strikes at north 65 degrees west and dips 
65 degrees southerly. It appears that galena to a thickness of several inches was removed, 
and some sphalerite was left on the hanging-wall. The stope is connected with the Upper 
Nelson adit about 20 feet below at an elevation of 6,0~20, feet. The adit runs for 50 feet at 
south 70 degrees east, then turns to a course of about south 40, d,egrees east for approximately 
25 feet. At SO’ feet from the portal is the bottom of the raise 60 the stow, while at 35 feet 
is the top of a raise from the Lower Nelson adit. This adit explores replacemat mineraliza- 
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thin in ‘bedded limestone which strikes north 3,O degrees west and dips at 40 degrees nortb- 
easterly. The mineralized heds are overlain by limy slates. At the portal there is 12 to, 13 
feet of mineralized, limestone above the floor. At the raise the upper contact is 7 feet, while 
at the face of the drift it is G feet above the floor. The mineralization is quite variable, 
consivting of pyrite, galena, and sphalerite, intimately mixed, and again in fairly pure segre- 
gations of the several minerals. The report of microscopic examination given above refers to 
specimens from hoth the Upper and Lower Nelson adits. 

The Lower Nelson adit, at about 5,975 feet elevation, starts at the lower contact of lime- 
stone. The bluffs expose a thickness of 25 feet of limestone striking north 55 degrees west 
and dipping 45 degrees north-easterly. A white quartz vein, 1 to 2 feet thick, follows the 
bedding below 3 feet of limy slate immediately underlying the limestone. The adit follows the 
quartz vein south-easterly on a curving course for ll,O feet. Comparatively little mineraliza- 
tion shows, except pyrite in the slate and some fine mixed sulphides in the roof. The raise is 
at about 40 feet from the portal. Under the raise a winze goes down an the dip to the 
north-east, with a l-foot seam of mixed sulphides at the collar which assayed: Gold, 0.02 oz. 
per ton; silver, 14 oz. per ton; lead, 13.3 per cent.; zinc, 13.9 per cent. The mineralization in 
the lower part of the raise is weak. Twenty feet beyond the raise a. crosscut runs north- 
asterly fo,r 20 feet into the limestone. On the north wall 10, feet in there are 2 feet of 
fine-grained mixed sulphides. The white qtiartz vein contains a little galena and sphalerite. 
The following samples are of selected mineral from the upper level:- 

The mineralization is variable and bulk-sampling would be required to obtain a fair 
average. Much more work would have to be done to determine the extent of the deposit. 
It is apparent that a considerable volume of material contains sufficient lead and zinc to be 
regarded as good milling-ore. The silver content is high for replacement ore. The size of 
some particles, as indicated hy microscopic study, is rather small, but it is probable that testing 
would indicate a good release of mineral grains within the limits of commercial grinding. 

West of the Nelson workings is a wide rock-slide. To the east across the narrow slide, 
at ihe crosscut adit and the powder-house 50 feet to the west, there is some limestone which 
extends for 20 feet above the floor-level of the adit; it is somewhat warped and is slightly 
mineralized at the powder-house. The adit starts in limestone but runs out of it about 75 feet 
from the portal. Another outcrop of limestone is at the creek 250 feet east of the adit and 
at an elevation of about G,O’75 feet. 

The Crown-granted claims, Syenide Bluff, Agnes, and Black Horse, and the 
Ruth-Vermont following claims or fractions: Agnes F,r., Eureka, Mezeppa, Wildhorse, 

Mines, Ltd. White Horse, Lion, Unicorn, Ruth No. 2, Chadotte FT., and Minnie Esten- 
&on, held by location, are in the name of G. W. Edwards. They are referred 

to as (he property of Ruth-Vermont Mines, Limited, which is closely associated with the 
Witwatersrand Syndicate. These claims are situated on Vermont Creek, principally on the 
very steep north side, north-west of the holdings of the Galena Syndicate. The Crown-granted 
claims are of long standing. They are normally 6,0,00, by 1,5’OO feet. The Agnes and Black 
Howe were located in 1389 and surveyed for Crown grant in 1894. The locations were staked 
in 1030 and 1931 and some more recently. Some of these claims have been surveyed for 
Crown grant. 

The workings an this property are all shallow and are quite limited. Lead-zinc mineraliza- 
tion has been exposed at several widely-separated points. At one of these, disseminated 
sulphide occurs in conglomerate and in the slate underlying the conglomerate. At another 
point lead-zinc mineralization occurs in bedded limestone. 

The most conspicuous feature of the property is a narrow vein mineralized with galena, 
sphalerite, and boulangerite. The boulangerite, a sulph-antimonide of lead, forms a eonsider- 
able part of the sulphide mineralization. Oxidation of this mineral yields the yellow oxide 
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of antimony. This marks the outcrop of the vein, which is traceable along a talus-slope and 
down B steep slide course for a horizontal distance of l,&OO feet from the crest of the divide 
between Vermont and Copper Creeks, at 8,30,0 feet elevation, to 8. point in the slide of 1,750 
feet elevation. Cuts made in either the talus, or in the slide, fill in quickly. The vein is easily 
traced by the yellow-coated float and is usually easily found in place by a little digging. 
The actual vein, however, is rarely exposed. It appears to have a. width of from 6 inches to 
2 feet of mineralized quartz, which may include a considerable quantity of siliceous schist 
which the vein appears to follow. Sphaierite forms an important part of the vein-rnineraliza- 
tion. The following analyses of two samples give an idea of the more valuable metallic 
contents:- 

The report of a microscopic study of two specimens of this material mrtde by .I. M. 
Cummings at the Department of Mines’ laboratory:- 

“ Ruth-Vermont; mixed sulphides. One section was prepared from massive sulphides 
consisting of arsenopyrite, sphalerite, and boulangerite. Arsenopyrite occurs as subhedral to 
euhedrsl grains and crystalline aggregates, surrounded by and in contact with relatively large, 
irregular masses of sphalerite. B,oulangerite is disseminated throughout, replacing, in some 
places, both the other sulphides up to 25 per cent. of their area. This association is very inti- 
mate and it would be almost commercially impossible to make a clean separation, should this 
be desired. 

“ Ruth-Vermont; mixed sulphides. One section prepared from typical ore consists of 
massive boulangerite containing a few tiny rounded arsenopyrite crystals in a gangue of quartz 
and minor amounts of carbonate.” 

Though the nature of the outcrop is not favourable for permanent workings, it would be 
possible to reach the vein from a safe place on the ridge to the west by driving a curving 
ero~xut, probably not more than 100 feet in length. 

SPECIAL REPORTS. 

A limited number of mimeographed copies are available to those who specially request 
reports on the following properties:- 

Salmo-Malartic Mines, Limited. 
Golden Fawn Mining Company, Limited. 
Northwind Group, Paulson. 
Silver Basin, Bugaboo Creek. 

The properties described in these reports are not considered to have reached a stage of 
development that would be of sufficient interest as yet to warrant the inclusion of lengthy 
descriptions in the Annual Report. 

A special report is also available on part of the Rossland Camp, where sufficient work has 
not yet been done by the Department to warrant a full report. 

PROGRESS NOTES. 

LODE-GOLD DEPOSITS. 
BY 

H. E:. MIARD. 

CRESTON AREA. 

Creston Hill.-Situated west of Kitchener; operated by the ,Creston Hill Mining Syndi- 
cate; manager, Silas E. Jones. A crew of seven (four underground) was employed for some 
time, but operations had to he suspended in the fall owing to the failure of the water-supply. 
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SOUTHERN KOOTENAY LAKE. 

Bayonm Mine.-Operated by the Bayonne Consolidated Mines, Limited; N. H. Atkinson, 
manager. The mine is situated at the head of Summit Creek, at an altitude of approximately 
6,aOO feet, and is reached, from Tye Siding on the Canadian Pacific Railway, by a road per- 
mitting the use of motor-trucks and about 23 miles in length. Operations began in earnest 

last year aa soon as the road had been reopened in the spring; the work done during the 
mummer and early fall being mostly concerned with the erection of a cyanide-mill and the in,stal- 
lation of a power plant, considerable progress having been made with the construction of 
comfortable living-quarters during the previous year. The construction-work was greatly 
facilitated by the use of a portable sawmill, the lumber used being almost entirely cut on the 
property. 

The power plant consists of four Diesel engines, driving a 185-K.V.A. alternator, a 525- 
cubic-foot Canadian Ingersoll-Rand compressor, a 45,0-cubic-foot Holman compressor, and a 
220.cubic-foot Gardner-Denver compressor, respectively. The last one mentioned may also be 
used to drive a 25.K.V.A. alternator instead of the compressor, if desired. 

The underground working force, which consisted of only eleven men in September, had 
been increased to twenty-eight two months later, while the number of men employed on the 
surface decreased from sixty-four to forty-two in the course of the same period. The mill 
employs nine men. 

The local topography is eminently favourable to development by means of adit-levels and 
to the natural ventilation of the mine-workings. The vein is narrow and the walls generally 
firm, circumstances rendering possible the in,troduction of both the shrinkage and the cut-and- 
fill methods of working. The development-work done during the year totalled 9’91 feet, includ- 
ing 321 feet of drifting, 67.4, feet of raising, and 46 feet of crosscutting. During the short time 
in which the concentrator was in operation 2,666 tons of ore was milled, this yielding 825 oz. 
gold and 2,113 oz. silver. 

Spolcane.-This property, situated on Wall Mountain and owned by Karl K. and Reuben 
M. Laib, who reside there permanently, is reached by a rather steep trail leaving the Bayonne 
Road at a point situated about 18 miles from Tye Siding. An arrastra, driven by an overshot 
water-wheel, was installed~ in a log building at the foot of the hill, on the bank of Canyon Creek, 
some years ago, but has not been used lately. In 1936 a total of 40, tons of ore was shipped. 

Wisconsin.-Owned and operated by A. E. Frost, of Seattle; manager, E. W. McQuade. 
This property, situated on Hennessey Mountain at an elevation of 6,4~50, feet and about 13 miles 
by pack-trail from Midge Creek Siding on the Canadian Pacific Railway, has until now been 
operated only during the summel‘ months. A wagon-road was constructed in the latter part 
of the pear to a point some 5 miles distant from the railway and will greatly facilitate the 
handling of supplies when operations are resumed. Power is supplied by a 2%cubic-foot 
Gardner-Denver compressor driven by a McCormick-Deering portable Diesel engine, B Holman 
drill-sharpener, a small Holman hoist, and a Coppus Ventair fan completing the mechanical 
equipment. 

The work done in the course of the past year consisted chiefly in the deepening of the winze 
and the driving of prospecting-drifts. Weak ground was encountered on the south side. The 
ore carries gold values in arsenical pyrite. A crew of eighteen men (nine of them under- 
ground) was employed during the summer. The development-work done included 10 feet of 
sinking, 537 feet of drifting, and 249 feet of crosscutting. 

Lakeview-Near Santa, on the east side of Kootenay Lake. A small crew was employed 
for some time in exploratory and development work under the direction of C. J. Curtin. 

VICINITY OF NELSON. 

Alpine GrorLp.-At the head of Sitkum Creek. The Alpine Syndicate employed a small 
crew on the construction of a road to the property for some time, under the direction of B. N. 
Sharp. 

Granite-Poorman.-Operated by the Livingstone Mining C~ompany, Incorporated; manager, 
H. R. Smith. This property, situated on Eagle Creek, 5 miles west of Nelson, has been operated 
desultorily for a number of years, having been abandoned entirely to lessees until about three 
years ago. The total number of men employed varied between nine (with seven underground) 
and twenty-four (with fifteen underground). A 10.stamp mill is in operation, the gold and 
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silver values being recovered by amalgamation followed bye co,ncentration on Wilfley tables. 
Forty tons of dry ore was shipped to Trail and together with 34 tons of pyrite concentrates 
yielded 93 oz. gold and 145, oz. silver. 

Venus-Juno.-This group, owned by R. Heddle, of Nelson, is situated above the Athabasca, 
on the summit of Morning Mountain, and is reached by a rather steep wagon-road. For some 
years the Venus has been operated spasmodically by lessees. The portals of all the adits but 
two have caved in and the workings are in rather poor condition. Three groups of lessees, 
headed by Gee. Gormley (Jr.), Bruno Sterna, and Geo. Gormley (Sr.), respectively, worked at 
the mine during the year. The shipments to the Trail smelter totalled 84 tons, yielding 112 oz. 
gold and 220 oz. silver. 

Athahasca.-On Morning Mountain. Owned by the Noble Five Mines, Limited; manager, 
Paul Lincoln. The property was operated by lessees for some time during the year. Ship- 
ments to the Trail smelter totalled 38 tons of dry ore, this yielding 85, oz. gold, 300 oz. silver, 
1,885 Ib. lead, and 4,743 lb. zinc; and 1 ton of concentrates containing 2 oz. of gold, 9 oz. silver, 
66 lh. lead, and 1212 lb. of zinc. 

Victoria and Jessie Group.-On To,ad Mountain, about 8 miles by road from Nelson. An 
option was taken on this property by the Hammel interests and work began very early in 
the spring. A camp was built and a portable compressor was brought up. The operations, 
entirely of an exploratory nature, were limited to drifting on a mineralized dyke. A crew of 
eleven men was employed for some time, under the direction of Captain R. D. Adams, with 
W. J. Turner in charge of operations. 

California.-Two groups of lessees, headed by Chas. M. Stevens and R. Basic, respectively, 
worked on the property for some time and shipped 45 tons of ore to the Trail smelter, this 
gielding 37 oz. gold and 138 oz. silver. 

Per&v.-Owned by the Perrier Gold Mines,, Limited: manager, Howard Thompson, 
A crew varying in number between six and eight was employed from May to November. 
Living accommodation for a few men was built, a compressor driven by a Diesel engine was 
installed. and development-work consisting of some, drifting was done. Two tons of concen- 
trates shipped to the Trail smelter from the property yielded 2 oz. gold, 6 oz. silver, 96 lb. lead, 
and 135 lb. zinc. 

Catheri?Le-Jz!no.-Situated on Evening Mountain, above the Perrier. Little work has 
been done up to the present time on this property, owned by William Jarvis. Most of the ore 
shipped in the past was obtained from open-cuts on the outcrop of the vein, which presents 
many points of similarity to that on the Per&r. In the course of the summer, operations 
were resumed on, a more active basis, living aeeommodation was built, and the Catherine-Juno 
Syndicate was organized, with Wm. Corm as manager. The number of men employed varied 
between three and six. The development-work done amounted to 40 feet of drifting, and 24 
tons of ore, yielding 6 oz. gold, 45 oz. silver, 496 lb. lead, and 133 lb. zinc, was shipped to the 
Trail smelter. 

Euphrates.-Operated by the Euphrates Mining Company, Incorporated; manager, Sarkis 
Terzian. Active development proceeded on this property throughout the year, with the excep- 
tion of seven weeks in the fall, when the operation of the hydraulic-power plant was so seri- 
ously hampered hy ice forming in the flume that it became necess,ary to install a 125-horse- 
power Diesel engine to run the compressor. This, with the 1’6 by 9’ by 16 cross-compound 
Canadian Rand compressor and an 8.k.v.a. d.c. generator, constitutes the present mechanical 
equipment. Arrangements are to be made (according to report) early in the current year 
to secure power from the West Kootenay Power and Light Comp&~y. 

Good living accommodation was erected at the mine in October, the old camp at the foot 
of the hill near the railway being much too far from the mine. A crew varying in number 
between twenty and twenty-eight (an average of fifteen men underground) was employed. 
The work done was limited to development carried on from two adit-drifts following the El1 Tee 
and the M&to veins, respectively. From the former a crosscut was driven to the Nickel Plate 
vein, on which some drifting was done also. The work done during the year amounted to l,a50 
feet of drifting and 750’ feet of crosscutting. 

Canadian Belle.-Some development-work was done on this property, owned by Michael 
Herman and situated about 3 miles from Hall Siding on the Great Northern Railway. Three 
men were employed from November 14th until the end of January of the present year and did 
80 feet of drifting. 

- 
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Gold Cup.-At this property, situated near Porto Rico, the Gold Cup Mining Company, 
Limited, employed a crew of three men from the beginning of the year until December Ist, 
when operations were suspended for an indefinite period. The work done was entirely of an 
exploratory nature and consisted of 25 feet of drifting and 1,833 feet of diamond-drilling. 

Tamarac.-Late in the year an option was taken on this property, belonging to E. W. 
Widdowson, of Nelson, ‘by Balsam Tamarac Gold Mines, Limited. A small crew was employed 
on the construction of a tractor-road starting from the Goodenough mine, The next step will 
have to be the erection of living-quarters and the securing of an adequate water-supply for the 
camp, after which the present workings will claim their share of attention, a certain amount of 
repair-work being necessary. 

Ymir.-Operated by the Ymir Consolidated Gold Mines, Limited; manager, B. H. Melvin. 
Operations during the year were practically restricted to the drawing and tramming of broken 
ore left in stopes. 

Goodenough.-Situated on Elise Mountain and operated by the Ymir Consolidated Gold 
Mines, Limited; manager, B. H. Melvin. Very little work was done on this property during 
the winter of 1935-36, but milling was resumed after Major J. B. Cowell became consulting 
engineer for the company. Before active operations could begin, however, it WBS necessary to 
install a new power plant, the Diesel engine formerly in use having broken down hopelessly. 
A power-line was built and a Bury I,6 and 10 by 10 compressor, driven by a 100.horse-power 
Canadian Westinghouse induction-motor operated at 2,20,0 volts, was installed. The very 
small crew employed originally gradually increased to fifty, the men working occasionally at 
the Ymir being included. The workings are in weak ground, requiring careful timbering and 
barring. A new adit-level was started in the autumn, but operations were suspended later, 
the intention being to delay further extension until the ground had been explored by diamond- 
drilling. Development-work totalled 2,4#58 feet, made up as follows: Drifts, 1,751 feet; raises, 
522 feet; crosscuta, 179 feet. The diamond-drilling done amounted to 2,211 feet. A total of 
11,816 tons was mined and milled, producing 1,159 tons of concentrates which yfelded 3,O’X oz. 
gold, 24,205 oz. silver, 414,16,7 lb. lead, and 257,312 lb. zinc (this including the production of the 
Ymir) 

Blackcock.-A crew of fourteen (eight underground) was employed on this property for 
some time during the summer by the Blackeoek Mining Company with Charles E. Chestnut as 
foreman. Power was supplied by a gasoline-driven portable compressor. The develapment- 
work done consisted of 433 feet of drifting and 308 feet of crosscuts. The output, treated at 
the mill of the Ymir Consolidated Gold Mines, Limited, amounted to 1,207 tons, from which 54 
tons of concentrates were olbtained, these yielding 216.4 oz. gold, 647 oz. silver, 19,448 lb. lead, 
and 10,161 Ib. zinc. 

Ymir-W&oz.-This property, owned by the Ymir-Wilcox Mines, Limited, is operated 
under lease by the Wilcox Mining Syndicate, with James A. Cullinane as manager. This is 
essentially a mummer operation, as snow-slides render the road impracticable in winter; 
a difficulty to which a shortage of water joined itself at the end of the season. Twelve men 
were employed, sewn of them underground. A small stamp-mill is operated. The tonnage 
mined and milled amounted to 2,600, from which 134 tons of concentrates were obtained, these 
yielding 733 oz. gold, 1,294 oz. silver, 13,503 lb. lead, and 1,877 lb. zinc. 

Yankee GX-Operated by the Ymir Yankee Girl Gold Mines, Limited; manager, Harry 
W. Seamon; mine superintendent, James D. Ferguson; mill superintendent, John Valiance. 
The number of men employed, salaried officials excluded, wa.s 104 an an average-seventy-seven 
underground, eight on the surface, and nineteen at the mill. As the present workings are 
extending ova B vertical height of some~l,200 feet, conditions eminently favourable to efficient 
ventilation by natural means are present. The entire output is hauled on the 1,235 level by 
a storage-battery locomotive. The winze has reached a depth of about 300 feet below the 
1,235 level. Power for underground operations is supplied by a 20 and 12% by 14 Canadian 
Ingersoll-Rand compressor, driven by a 250.horse-power synchronous motor operated at 2,200 
volts, electric power being obtained from the West Kootenay Power and Light Company. 
The development-work done ,during the year consisted of 1,529 feet of drifting, ,130 feet of 
crosscutting, 1,491 feet of raising, 161 feet of sinking, and 3,067 feet of diamond.drilling, 
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The tonnage mined was 43,149 and 43,378 tons were milled; this yielded 11,520 oz. gold, 
46,107 oz. silver, 895,652 lb. lead, and 54,8,768 lb. zinc. 

Y&r Centre Star.-This property, situated on Jubilee Mountain, overlooking Ymir, is 
operated by the Wesko Mines, Limited, with Harold Lakes as manager and Harry Stevens a~ 
mine superintendent. The mine is very advantageously situated, the only drawback being 
the possibility of snow-slides at a few points on the hillside, and the concentrator is also in 
a very convenient location. The conditions existing are eminently favourable to development 
by adit-levels and to natural ventilation. The flotation-mill was already in operation when the 
mine was visited for the last time, on November 24th, and the cyanide plant was being 
completed. Little was done undcrgrouud during the summer, beyond the driving of a raise 
from the 560. to the 300.foot level, mill and aerial tramway construction being the chief 
activities throughout that period. Notwithstanding this, it was intended to handle a fairly 
large daily tonnage as goon as the mill could be brought. into operation. The number of 
employees varied in different periods of -the year with the nature of the operations on hand. 
At the time of the last inspection there were twenty-four men underground, seventeen on the 
surface, and eleven at the mill, with a readjustment contemplated for the time at which the 
construction-work would be completed and production could be established on the projected 
basis. Four hundred and fifteen tons of concentrates, yielding 910 oz. gold, 7,916 oz. silver, 
184,670 lb. lead, and 51,881 lb. zinc, were produced. 

Howard-On the South Fork of Porcupine Creek, about 9 miles from Ymir. Owned by 
the Durango Gold Mines, Limited. An option was taken on the property in September by the 
Dentonia Mines, Limited, and Major A. W. Davis took charge of the operations. Early in 
the summer new living-quarters had to be erected, as the buildings previously in use had been 
carried away by a snow-slide in the course of the preceding winter. The work was largely of 
an exploratory nature, consisting principally in the driving of B raise and drifting on an 
ore-body found on No. 1 level. Nine men were employed (six underground). The develop- 
ment-work done consisted of 359 feet of raising, 388 feet of drifting, and 600 feet of diamond- 
drilling. 

Harriet.-The owner, A. S. Curwen, of Ymir, shipped 6 tons of ore from this property; 
this yielding 10 oz. gold and 1 oz. silver. 

Emernld.-A crew of four was employed in development-work on this property during 
the greater part of t,he year under the direction of Louis Johnson. Operations were suspended 
at the heginning of winter. 

Qz~oen.-On Wolf Creek. Operated by the Sheep Creek Gold Mines, Limited; manager, 
H. E. Doe&; mine superintendent, Frank Buckle: mill superintendent, Louis Vogel. The 
mine, brought into operation again three years ago after a long period of abandonment, is in 
difficult ground, apparently under considerable stress in the immediate vi,einity of the vein and 
inclined towards very active spalling for some time after it has been exposed. Uncommonly 
heavy side-pressure has also been experienced at some points, this resulting in serious damage 
to the timbering. The entire production is hoisted through No. 2 shaft, sunk from the surface 
two years ago and now 894 feet in depth, A new Canadian Ingersoll-Rand hoist, with 48. by 
38-inch drums, grooved for %-inch rope, fitted with au automatic brake and driven by a 150. 
hors?-power induction-motor (voltage 440), was installed at this opening towards the end of 
the year. The blind shaft, known as No. 1, sunk to a depth of 425 feet below No. 3 level west, 
is now used only for the handling of material. 

The method of working followed is shrinkage-&ping with subsequzut waste-filling where 
practicable. In the course of the year, crosscuts were driven to the Ifidcaway and Yellowstone 
veins from Nos. 5 and 7 levels, the former being met at two different elevations and proved 
by some drifting, while the latter had just been reached when it became necessary to interrupt 
the work temporarily while the shaft was being sunk to No. 12 level. 

The development-work done during the year consisted of 3,464 feet of drifting, 623 feet of 
raising, 2,986 feet of eross~cutting, 357 feet of sinking, and 564 feet of diamond-drilling. 

The number of men employed varied slightly during the year. At the time of the last 
inspection there were sixty-ei-ht working underground, thirty-two on the surface, and teu st 
the mill. 

The total tonnage mined and milled was 54,967; this yielding 16,184 or.. gold and 5,006 oz. 
silver. 
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Kootcnny Belle.-Operated by the Kootenay Belle Gold. Mines, Limited: manager, Vere 
McDowall; mine foreman, John Tonkin; mill superintendent, Neil Munro. The property is 
situated on Sheep Creek, on a steep mountain-side offering excellent conditions for both 
development by crosscut adits and natural ventilation. The Hardinge-Hadsell mill and the 
flotation treatment have been discarded in favour of a cyanide plant which has been in 
successful operation since November 7th, treating about 65 tons daily. A considerable amount 
of development-work was done on No. 3 level during the year. 

The old camp at No. 2 level has been abandoned and good living accommodation has been 
provided on the roadside near the mill. The number of men employed increased gradually 
from fifty-nine (thirty-six underground) at the beginning of the year to seventy-five (fifty 
underground) at the last inspection. 

The development-work done during the year amounted to a total of 2,346 feet; this 
consisting of 1,953 feet of drifting, 105 feet of crosscutting, and 288 feet of raising. The 
tonnage milled was 16,508, from which 530 tons of concentrates were obtained; these yielding 
6,,9?7 oz. gold, 2,849 oz. silver, X,898 lb. lead, and 38,718 lb. zinc. 

Rena.-Operated by the Reno Gold Mines, Limited: manager, W. S. Ellis; mine foreman, 
A. K. Olsen; mill superintendent, Albert Norcross. Situated at the head of Fawn Creek, 15% 
miles by road from S&no, at an altitude of 6,200 feet. Exploratory and development work 
were carried on actively during the year, with a considerable enlargement of the tonnage 
immediately available as a result. A crosscut was started from No. 5 level towards the 
Donnybrook vein and the shaft was sunk to No. 11 level, this giving it a total depth of 750 
feet. The power plant at the mine consists of a IS $6 and 12 by 10 Canadian Ingersoll-Rand 
compressor driven by a 175-horse-power C.G.E. synchronous motor (voltage 550) and a 
Sullivan 2:2 and 18 by 14 compressor driven by a C.G.E. 300-horse-power synchronous motor 
(voltage 2,200). Electric power is obtained from the West Kootenay Power and Light 
Company, but, besides, the hydra-electric plant on Sheep Creek, 4% miles from the mill and 7 
miles from the mine, is still operated. This installation, fully equipped for semi-remote control, 
is able to develop 665 k.v.a. at 6,6,00 volts. 

The vein is narrow and the walls strong, conditions favourable to the application of the 
shrinkage method of stoping in use. In winter violent snow-storms often prevent access to 
the mine otherwise than by meax of the aerial tramway. 

The average number of men on the pay-roll during the year (eight salaried officials 
excluded) was 132, the average number at work daily being 126 (seventy-seven underground, 
twenty-six on the surface, and twenty-three at the mill). The development-work done consisted 
of 2,124 feet of drifting, 933 feet of crosscutting, 273 feet of raising, and 6,445 feet of diamond- 
drilling. 

The total tonnage mined and milled was 42,705, yielding 28,082 oz. gold, 16,435 oz. silver, 
42,372 lb. lead, and 39,6’46 lb. zinc. 

@manxa.-On Wolf Creek. Owned by E. K. Donaldson and J. E. Read. Three men were 
employed on contract for fourteen days on this property and did 25 feet of drifting, this being 
assessment-work. 

Gold Bank.-Situated about 1% miles from Park Siding on the Great Northern Railway. 
Work was carried on intermittently on this property during the first six months of the year by 
the Gold Bank Mining Syndicate under the direction of Wm. Corm. The average number of 
men employed was four. The development-work done consisted of 40 feet of drifting, 80 feet 
of crosscutting, and 30 feet of raising. 

ERIE CREEK. 

Mothw Lode-Nugget.-Owned and operated by the Reno Gold Mines, Limited; manager, 
W. S. Ellis, Some exploratory work was carried on for somewhat more than half the year on 
this property, an average of nine men being employed (seven underground.) The work done 
consisted of 716 feet of drifting, 98 feet of crosscutting, and 494 feet of diamond-drilling. 

Keystone.-Owned by the Duff&n Gold Mines, Limited. R. Sande, of Erie, and associates 
shipped 72 tons of ore from this property; this yielding 51 oz. gold, 150 oz. silver, 2,373 lb. 
lead, and 2,754 lb zinc. 

Arlington.-Owned by the Relief-Arlington Mines, Limited; R. 0. Oscarson, lessee; 
manager, Albert Johnson. A crew of seven was employed throughout the year, all drilling 
being done by hand. The vein is small, carries rather high values in gold at some points, 
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and is very moderately inclined. The walls vary in nature but are none too strong. The 
property has been operated by lessees for a number of years. The tonnage mined amounted 
to 546, yielding 622 oz. gold, ,1,862 oz. silver, 36,534 lb, lead, and 24,928 lb. zinc. 

Second Relief.-Owned and operated by the Relief-Arlington Mines, Limited: manager, 
S. M. Manning; mine superintendent, Walter Tattrie; mill superintendent, Gustav Kvist. 
The mine is situated 13 miles by road from Erie, and transportation presents a serious problem 
during the winter months, as the road is frequently blocked by snow-slides at several points. 
Entirely new living-quarters were erected during the year. The cyanide Qlant has been in 
operation for rather more than a year, with satisfactory results. Underground, production 
is becoming gradually concentrated in the lower levels below No. 5 and deepening of the shaft 
will henceforth become an annual undertaking. This can be done successfully only during 
three of the winter months, the inflow of water being then reduced to its minimum. During 
the year the number of men employed varied between seventy-three and ninety-nine (from 
thirty-five to fifty-three underground). 

The development-work done consisted of 1,740 feet of drifting, 375 feet of crosscutting, 
127 feet of sinking, 315 feet of raising, and 1,132 feet of diamond-drilling. Exploratory work 
done during the summer on a vein discovered on the north side of the gulch gave encouraging 
results. The tonnage mined was 34,776, of which 25,462 tons were milled: this yielding 
10,097 oz. gold and 3,177 oz silver. 

ROSSLAND AREA. 

velvet.-On Sophie Mountain, about 12 miles west of Rossland. Operated by the Velvet 
Gold Mining Company, Incorporated; manager, Andrew J. Arland. The mine was operated 
irregularly during the greater part of the year and underground work was undertaken on B 
systematic scale only in the month of November. An improvement of capital importance was 
the abandonment of the old wood-burning boilers, for which electric power obtained from the 
West Kootenay Power and Light Company was suhstituted. The mill building is a remodelled 
old structure. A new bunk-house was erected during the summer. The average number of 
men employed was forty-two, with B maximum of sixteen underground. 

I.X.L.-On Mount Roberts, west of Rossland. Operated by the I.X.L. Lessors, Limited 
(e/o B. G. Lees, Rossland); manager, Ole Osing. The number of men employed varied 
between eight and nine (four to six underground). The output amounted to 361 tons, yielding 
864 oz. gold and 297 oz silver. 

O.K.-On Mount Roberts. Operated by the O.K. Leasing Company (e/o A. Williams, 
Rossland) ; manager, John Hendrickson. Three men were employed. The development-work 
done consisted of 150 feet of drifting and 21 feet of raising. The tonnage mined was 64; this 
yielding 17 oz. gold and 56 oz. silver. 

Midnight.-On Mount Roberts. Operated by the Midnight Syndicate (Rossland). Two 

men worked on the property and shipped 79 tons of ore, yielding 22 oz. gold and 54 oz. silver. 
Gold D,+-On Mount Roberts. James Benson, of Rossland, lessee. Two men worked 

on the property during the year. The workings are in rather weak ground and careful timber- 
ing and filling are necessary. The tonnage mined amounted to 41; this yielding 27 oz. gold and 
62 oz. silver. 

Jumbo.-On the East Fork of Sheep Creek, about 21% miles west of Rossland. M. 
Slubowski and associates shipped 81 tons of ore from this property; this yielding 24 oz. gold 
and 20 oz. silver. 

Silverilze.-On Monte Cristo. The owners, A. 0. Fried and M. Penny, of Rossland, 
shipped 33 tons of ore from this property; this yielding 17 oz. gold and 26 oz. silver. 

Cliff.-On Red Mountain. Owned by L. A. Camphell, of Trail. H. Hanson and F. Birch 
held a lease on the property for some time and shipped 29 tons of ore, which yielded 16 oz. 
gold and 65 oz. silver. 

Evening Sta,r.-On Monte Cristo. This property was operated desultorily during. the year 
by several groups of lessees, the production coming chiefly from surface cuts and shallow work. 
ings. A total of 237 tons of ore was shipped to the Trail smelter; this yielding 182 oz. gold 
and 156 oz. silver. 

Iron C&J. snd A. Perry and C. Adams, of Rossland, shipped 13 tons of ore fro,,, this 
property; this yielding 4 oz. gold and 13 oz. silver. 
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Georgia G?oup.-Late in the year the Gold Cup Mining Company, Limited (manager, 
R. W. Happen, Rossland), began operations on this property. Four men were employed and 
the development-work done amounted to 35 feet of sinking. 

Surface and underground operations were conducted by lessees at the Zron Mask, Centre 
Star, War Eagle, Jo&e No. I, Josie No. 2, Le Roi, Black Bear, Annie, and Colmb+-Kootemv, 
all situated on Red Mountain except the last mentioned. Ninety-five men were employed on 
thirty-five separate leases, and the total tonnage shipped to the Trail smelter amounted to 
9,335; this yielding 8,528 oz. gold and 9,344 oz. silver. 

Reside those already enumerated, operations were conducted by lessees, on a small scale 
and for a comparatively short period of time in each ease, on the following properties: 
Monday, May Flower, Blue Bird, Mighty Midas (from which M. M. Butorae shipped 3 tons), 
Hattie (from which 5 tons were shipped), Ural (from which C. J. Butorac shipped 4 tons, 
yielding 5 oz. gold and 9 oz. silver (all situated in the vicinity of Rossland), and Norwau, 
south of Trail. 

SILVERTON-NEW DENVER AREA. 

LX.-Situated on Red Mountain, at the head of Fingland Creek, the camp being at an 
altitude of 5,259 feet. Eleven men were employed on the property for some time in the 
course of the summer by the Pacific Mines Petroleum and Development Company, Limited, 
under the direction of H. E. Rose. 

~~DEAU ARE.~. 

Meri&an.-On Lexington Mountain, near Camborne. Owned and operated by the Meridian 
Mining Company, Limited, with W. R. Blochberger in charge of operations. The mine was 
abandoned at the end of the summer. The milling machinery has since heen sold for reinstal- 
lation in another district. The total number of men employed varied between fifty-eight 
(thirty-one underground) and forty-six (with twenty-eight underground). The development- 
work done consisted of 1,622 feet of drifting, 880 feet of raising, and 93 feet of sinking. 
The tonnage mined and milled was 21,213, yielding 2,749 oz. gold and 1,416 oz. silver. 

Mulbiplcs.-Situated on the south side of Poole Creek, about 1% miles from Camborne. 
Late in the year, operations were started on this property by W. S. Harris, of Nelson, A crew 
of six was employed. 

Silver Cup-Situated about 8 miles from Ferguson and owned by the Ferguson Mines, 
Limited. E. R. K. Waite and E. Kingston employed a crew of twenty-three (subsequently 
reduced to fifteen) on construction-work from November 1st until the end of the year. New 
living-quarters were provided, these taking the form of a 14-by-22.foot frame building. In 
the early years of this century a 29-stamp mill was operated on the property, the values being 
recovered by concentration on Dodd huddles, chloridizing, and amalgamation, Apparently 
this method was not entirely successful. 

SILVER-GOLD DEPOSITS. 

SLOCAN AREA. 

Chapleau.-Situated on the south side of the divide between Lemon and Springer Creeks. 
A. G. Ewing and associates, lessees, shipped 22 tons of ore, with metal contents of 28 oz. gold 
and 889 oz. silver, from this property. 

Gold Viking.-Situated on the north side of Springer Creek. A shipment of 3 tons of ore 
was made by G. Henderson from this property. The metal contents were 5 oz. gold and 
41 oz. silver. 

Meteor.-Wm. Hicks and two associates, lessees, worked on this property for about four 
months during the summer. The development-work done amounted to 39 feet of drifting and 
29 feet of raising, A shipment of 2 tons yielded 2 oz. gold and 388 oz. silver. 

McAJl&ter.-This property. situated on the western slope of London Ridge, was operated 
under lease by the New Denver Mining Syndicate, with George Allen as manager, from the 
month of June until the end of the year, a total of eleven men being employed. Difficulty 
experienced in keeping the road open from Three Forks to the lower tramway terminal led to 
the reduction of this number to three after the first heavy fall of snow. Present operations 
are limited to the recovery of moderately-rich ore, left in parts of the mine in which the walls 
were too weak to permit extraction by the shrinkage method of stoping formerly in use, The 

4 
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work has to he carried on slowly and carefully, with hand-steel, a very small consumption of 
explosives, regular timbering, and close filling. There is no mine-timber fit to be considered 
as such on the property. The tonnage mined and shipped amounted to 1,078; this yielding 
12 oz. gold and 68,251 oz. silver. 

Little Da&i-This property, situated on &Mile Creek and owned by Mrs. McNaught, of 
Silverton, was operated under lease by A. G. and A. E. Erickson for B little over eight months. 
The development-work done during this period consisted of 20 feet of drifting, 56 feet of 
raising, and 38 feet of sinking. The 23 tons of ore shipped yielded 41 oz. gold and 48 oz. 
silver. Late in the year the Slocan Lake Gold Mining Company, Incorporated (headquarters, 
503 West Sprague Avenue, Spokane, Washington), took an option on the property, but little 
was done beyond an examination by a consulting engineer. 

DRY SILVER-ORE DEPOSITS. 

SLWXN AREA. 

Ottawa.-Operated by the Ottawa Silver Mining and Milling Syndicate; manager, W. 
R. Green, Nelson. The mine is situated on Springer Creek, about 6 miles by road from Slocan 
City. It was worked rather extensively at one time, but was abandoned by the Consolidated 
Mining and Smelting Company of Canada in 1917. Afterwards various groups of lessees 
worked on the dumps, from which several shipments were made. A mill, built in 1921 by 
L. H. Biggar, to treat the low-grade ore on these.duips was completely destroyed by fire in 
the following year, and the property had been totally abandoned for a considerable time 
when the present operating company acquired it in 1936. 

The workings are in ground none too strong at many points and requiring careful timber- 
ing. The management had no plans of the old workings on hand at the time of the last 
inspection, and the exact location of No. 6 level, driven from a win% and now flooded, was 
not known with any degree of certainty. A crew of six was employed during the year; the 
reopening of two levels was completed and a new adit was started. Some small stringers 
of high-grade ore, discovered accidentally in the hanging-wall, were mined out by hand. A 

vertical 9%~inch and 5W- by 5Ydneh air-compressor, supplied by the Chicago Pneumatic 
Company and driven by a portable Hercules Motor Corporation 4%- by 6%~inch gasoline- 
engine, was installed. A flotation-mill was built about a mile away from Sloan City, but it 
had not been brought into operation at the end of the year. 

Moning Star.-Henry E. Scovil had B small crew engaged in exploratory work on this 
property, situated on Springer Creek, from the month of July until the beginning of winter. 

Nettic L.-The Security and Investment Corporation, Limited (I. Rosenthal, president, 
814 Hall Building, Vancouver), employed five men for some time during the summer, mostly 
in trail improvements and repair-work to buildings. 

SILVER-LEAD-ZINC-DEPOSITS. 

CRANBROOK AREA. 

Sullivan.*-Owned and operated by the Consolidated Mining and Smelting Company of 
Csnada, Limited; general superintendent, A. B. Ritchie; mine superintendent, W. Lindsay; 
mill superintendent, H. R. Banks. 

The waste-filling programme was resumed in the beginning of August and finished for 
the season on November 15th. During this period 115,000 cubic yards of gravel was placed 
in the mine by means of a 70.degree shaft 800 feet in length; operations on the surface were 
carried on with two “ Caterpillar Diesel ” tractors, one of which operated with a “ Careo ” 
bulldozer and the other with a “ Le Tourneau Carryall.” The thickness of the gravel at the 
shaft-collar was approximately 40 feet, and the above machines transported the gravel to the 
shaft from within a radius of 400 feet. About 10 per cent. of water was added to the gravel 
at the top of the shaft, and this eliminated the dust as well as distributing the material to 
all corners of the stope. An extensive programme of development and general improvement 
has been carried out during the year at the 3,901~shaft district. This included the building 
of ore and waste pockets at the 3,350 level, as this will be the main loading and hoisting station 
for all ore extracted between this elevation and the 3,900 level. The hoist-room at the top 

* BY John MaeDonald 
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of the shaft has been enlarged to accommodate B 500 horse-power Vulcan hoist which was 
shipped from Anyox and thoroughly overhauled in the shops at the mine under the supervision 
of R. Gosse, master mechanic. 

The 3,921 raise has been thoroughly repaired and equipped as a man and material shaft to 
facilitate operations in the south districts of the fourth level. The hoist installed at this 
shaft is a Fullerton, Hodgart & Barclay, with single drum keyed on the shaft and working 
on second motion. 

Developments during the year consisted of 3,085 feet of drifting, 1,414 feet of crosscutting, 
4,415 feet of raising, 319 feet of sinking, and 9,001 feet of diamond-drilling; 1,910,619 tons 
were mined and 1,901,476 milled, and this yielded 6,912,864 oz. silver, 184,316 tons lead, and 
118,570 tons zinc. 

WINDERMERE AREA.* 
Ezcelda M&-Owned and operated by Thunderbird Mines, Limited; R. C. Moffitt, 

president and general manager. Owing to the condition of the roads and trails leading to 
the mine, operations were later than usual in resuming for the season, and these were further 
curtailed due to the exceptionally dry season reducing the supply of water available for mine 
use. A crew of twelve men was employed and some 260 feet of drifting done underground; 
a new wash and change room was also built at the camp. 

VICINITY cm FIELD.’ 

Monarch and Kicking Horse Mines.-Owned and operated by Base Metals Mining Cor- 
poration, Limited; Thomas O&y, mine superintendent. All operations during the year have 
been principally confined to a programme of diamond-drilling, prospecting and development 
work in both mines, the mill remaining closed since December, 1935. 

SLOCAN-AINSWORTH CAMP. 

Ains~uorth Area. 

Numlw One.-Owned by the Consolidated Mining and Smelting Company of Canada, 
Limited. A group of lessees headed by R. G. Dickinson worked for some iime on the property. 

Banker.-Operated by the Banker Mines, Limited, and later by the Ainsworth Mines, 
Limited, with L. McLellan as manager. A small hoist and a compressor, electrically driven, 
were installed in October. A crew of five or six was employed during the greater part of the 
year. The tonnage mined and shipped was 5031; this yielding 12,760 oz. silver and 550,105~ lb. 
lead. 

Kraa-This property was operated during the second half of the year by a group of 
lessees headed by H. Lind, of Kaslo. A shipment of 17 tons yielded 663 oz. silver and 15,570 
lb. lead. 

Horse Shoe.-H. Lind, of Kasla, shipped 2 tons, yielding 100 oz. silver and, 1,665 Ib. lead, 
from this property. 

Highland Sur+se.-Also known as the Phoenix group. Situated near Retallack, between 
the gulches of Lyle and Whitewater Creeks, and operated bx the Old Colony Trading Company. 
Operations were started in the latter part of the year; a.trail was built and a log cabin, 
18 by 40 feet, was erected as living-quarters for the small crew, which it is intended to keep 
at work all winter. 

VICINITY OF SLOCAN CITY. 

La,kcview.-Situated on Springer Creek, about 1% miles from Slocan City. E. H. Kinder, 
P. Johnson, and H. Kinder began operations on this property early in the summer. Operationi 
were limited to development and necessary construction-work. A crew of swen was employed. 

SLOCAN-SILVERTON AEEA. 

Mammoth.-Situated on Avison Creek, about 4 miles by road from Silverton, and operated 
by the Western Exploration Company, Limited, with A. M. Ham BS manager. This property, 
the most important in the Slacan District during the previous year, was closed down in March 
owing to the danger presented by impending snow-slides, those having already taken place 
having rendered the road to the mine practically impassable at the time. The mine remained 
idle during the balance of the year, but an early resumption of operations is contemplated. 

* John MacD”“l,d 
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The workings are in difficult ground. Weak walls, with a large body of irregular structure 
and containing occasionally a considerable percentage of waste, are factors combining to render 
the utmost skill and care necessary in the planning and conduct of mining operations. 

A crew of about ninety (fifty underground) was employed in normal circumstances. 
When the mine was closed down this number had been temporarily reduced to sixty-four. 
The development-work done totalled 300 feet; this comprising 50 feet of drifting and 250 feet 
of raising. The tonnage mined was 9,080’ and 9,485 tons were milled, yielding 95,087 oz. 
silver, 615,600 lb. lead, and 776,561 lb. zinc. 

Stmdard.-Owned by the Western Exploration Company, Limited. Lessees working on 
this property during the greater part of the year shipped 48 tons of are, yielding 1 oz. gdd, 
1,651 oz. silver, 14,606 lb. lead, and 17,493 Ib. zinc. 

Bosun.-Situated on Sloean Lake, between New Denwr and Silverton. Owned by C. J. 
Campbell and operated by Jos. Beber and Jos. Zamboni, holding separate leases, with a total 
of five men. On November 8th a crew of five, sent to the property by the newly-organized 
Bosun Mining Company (with headquarters at Vancouver), began the work of unwatering the 
winze, which continued until the end of December, when the compressed-air pipe-line was 
taken up and the place was abandoned again. During the year the lessees shipped 177 tons 
of ore with metal contents af 3 oz. gold, 12,140 oz. silver, 57,197 lb lead, and 92,690 lb. zinc. 

Hewitt.-Owned by the Galena Farm Consolidated Mines, Limited, and situated 6 miles by 
road from Silverton. Three groups of lessees, with a total of ten men and headed by Ed. 
Mathews, R. E. Burke, and E. Erickson, respectively, worked on the property during the 
second half of the year, undertaking a considerable amount of repair-work in order to reach 
the point at which they intended to start operations. The mine had been abandoned since 
the beginning of 1930 and many parts of it are ;n wry poor condition, the timber having 
suffered from the inroads of dry-rot to an extraordinary oxtent. The development-work done 
was limited to 16 feet of sinking. Sixty-seven tons of ore mined and shipped yielded 7,670 oz. 
silver and 18,193 lb. lead. 

Galena Farm.-Situated on Hasty Creek, south of Silverton, and operated by a group of 
eight lessees, headed by Warren Nelson, who started work at the mine at the beginnina of 
July. Here, also, a large amount of repair-work had to be undertaken before active mining 
operations could begin. It has been found inadvisable, up to the present time, to attempt to 
operate the mill, owing to the poor condition of the flume. The tonnage mined and shipped 
was 202; this yielding 13,778 oz. silver and 121,368 lb. lead. 

Clifl.--J. H. Dalzell, of Silverton, shipped 5 tons of ore from this property, the iixtal 
contents being 213 oz. silver, 1,314 lb. lead, and 1,794 lb. zinc. 

lllolly Hugha-Situated an Sloean Lake, north of New Denver. The Molly Hughes 
Mining Company kept a crew of three at work on this property during the greater part of 
the year under the direction of 0. C. Born. Four tans of ore shipped to the Trail smelirr 
yielded 1 oz. gold. 455 oz. silver, 239 lb. lead, and 214 lb. zinc. 

Mountain. Chief.-This property, situated about 2 miles from New Denver and owned by 
H. Giegerich, of Kaslo, was operated throughout the year by John Ceehelero and associates. 
The tonnage mined amounted to 40, but this was not shipped. 

Jo-Jo.-Situated on Kane Creek. The trail from the lower terminal of the aerial tramway 
at the McAlZister to this property was rebuilt, widened, and relocated in part, a bulldozer being 
brought in for this purpose, the living-quarters were repaired, and some development-work was 
done, in the course of the late summer, by the owner, John Teir, of New Denver. 

Shcan Monitor.-Owned by the Slocan Monitor Silver Mines, Limited, and situatzd 
at Three Forks. C. I. Vandergrift and associates began work on the property in December, 
the total working force cansistinE of three men. The development-work done consisted of 
30 feet of drifting. Seven tons of ore shipped yielded I oz. gold, 363 oz. silver, and 6,474 lb, 
lead. 

THREE FORKS-SANDON AREA. 

Victor.-Near Three Forks, owned by Mrs. Dacy Petty, of Nelson, and operated on lease 
by Ernest Doney & Son. During the year, 310 feet of driftins and 25 feet of raising were 
done. Twenty-nine tons of ore shipped yielded 2 oz. gold, 4,809 oz. silver, 34,938 lb, lead, and 
4,111 lb. zinc. 
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Qxcen Bcss.-Owned by the Queen Bess Consolidated Mines, Limited. Lessees working on 
this property shipped 29 tons of ore with total metal contents of 1 oz. gold, 2,154 oz. silver, and 
33,943 lb. lead. 

Black C&-Owned by the Queen Bess Consolidated Mines, Limited; manager, Clarence 
Cunningham. E. J. Vandergrift and associates operated the property on lease until December. 
The development-work done consisted of 200 feet of drifting, 250 feet of crosscutting, and 100 
feet of raising. The ground is soft and no explosives were used. The tonnage mined and 
shipped amounted to 125; this yielding 2 oz. gold, 5,622 oz. silver, 5,783 lb. lead, and 52,476 
lb. zinc. 

Pnlmita.-Owned and operated by the Queen Bess Consolidated Mines, Limited, with 
Clarence Cunningham as manager. A crew of nine was employed. The ground is soft and 
explosives are used very sparingly. The tonnage mined and shipped was 243; with total 
metal contents of 16,255 oz. silver and 250,298 lb. lead. 

Swwisc.-On Silver Ridge. Owned and operated by the Silver Ridge Mining Company, 
with R. A. Grimes 8s manager. A great deal of work had to be done before the underground 
operations could be started; this including road improvements and new road-construction, 
the erection of comfortable living-quarters for a small crew, building a stable and a blacksmith 
shop, and securing an adequate water-supply for the camp, the latter being a rather difficult 
undertaking owing to the nature of the mountain-side at that point. A crew of eleven was 
employed. 

Other properties operated in the Sandon District during the year were: Elkhom, from 
which A. Forsyth and partner shipped 5 tons, yielding 189 oz. silver, 4,934 lb. lead, and 502 
lb. zinc; fI&ekley; Cinderella, from which shipments tatalling 13 tons were made by two 
separate lessees, the total metal contents being 822 oz. silver and 14,614 lb. lead; Silvnrsmith, 
from which,C. Stewart and three associates shipped 28 tons, yielding I oz. gold, 2,691 oz. silver, 
32,689 lb. lead, and 2,326 lb. zinc; Wonderful, from which W. D. Pengelly shipped 4 tons with 
metal contents of 279 oz. silver, 4,553 lb. lead, and 518 lb. zinc; Sovereign, operated by W. G. 
Balbernie and partner, who shipped 4 tons of ore, yielding 163 oz. silver, 2,819 lb. lead, and 
649 lb. zinc; Noble Five, from which 9 tons of ore, yielding 836 oz. silver, 10,348 lb. lead, and 
1,530 lb. zinc, were shipped; and Number One, from which the owner, .I. M. Harris, shipped 87 
tons with total metal contents of 2 oz. gold, 6,552 oz. silver, 97,803 lb. lead, and 9,936 lb. zinc. 

In addition, J. H. Pendry and partner shipped 2 tons of ore from the Rio; this yielding 
907 oz. silver, 799 lb, lead, and 256 lb. zinc. 

VICI~-ITY OF ALBERT CRAYON, REVELSTOKE MINING DIVISION. 

Alleo Silver.-Situated at the head of Wools&y Creek, about 14 miles from the station at 
Albert Canyon, on the Canadian Pacific Railway, and operated by the Allco Silver Mines, 
Limited. Transportation is by pack-horse for the first four or five miles from the mine, and 
then by motor-truck to Silver Creek Siding. The nature of the deposit has been thoroughly 
described in the Annual Report for 1935. All mining is done by hand. A crew of eight was 
employed, with M. C. Arnold and subsequently Roy D. Watson as manager. The development- 
work done consisted of 270 feet of drifting and 57 feet of crosscutting. Ninety-nine tons 
shipped gave 6 oz. gold, 6,142 oz. silver, and 86,519 lb. lead. 

CARNES CREEK, R~ELSTOKE M~rrlvc DIVISION, 

Mastodon Group.-A small crew was employed for some time in exploratory work on 
this property by the Fawn Mining Company, Limited. 

PLACER DEPOSITS. 

LARDEAU AREA. 

De Mars Placers.-The De Mers Mining and Milling Company, Limited (manager, Milton 
A. De Mers), employed three men for some time on placer claims in the neighbourhood of 
Ferguson. It is understood that the same company is also interested in the Tvxe Fissure. 
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NON-METALLIC% 

SOUTHERN KOOTENAY LAKE. 

Kootenay Lake Lime Quawy.-Situated on Kaotenay Lake, about 1% miles east of 
Procter, and operated by the Consolidated Mining and Smelting Company of Canada, Limited. 

A crew of aeven men was employed throughout the year in development-work, which comprised 
470 feet of drifting, 248 feet of crosscutting, and 63 feet bf raising. The tonnage shipped 
was 2,300. 
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PART I?. 

WESTERN MINERAL SURVEY DISTRICT (No. 6). 

B. T. O’GRADY. 

GENERAL SUMMARY. 

During 1936 one of the most important features in this district was the return to capacity 
productionby Britannia Mining and Smelting Company at their Howe Sound property. Other 
operations, such as Pioneer and Bralorne, maintained production, and generally there was no 
important change in the scope of mining activity in the Western Mineral Survey District. 

Prospecting and investigation of dormant properties has latterly been stimulated by the 
increase in the prices of base metals, notably copper, and new un,dertakings are expected to 
result. Prospecting and development generally has been carried on actively throughout the 
district. 

Production was initiated at the property of the Ashloo Gold Mines, Limited, near Squamish 
during the latter part of the year. 

LODE-GOLD DEPOSITS. 

MINTO CITY VICINITY. 

The property of this company, in the Lillooet Mining Division, includes the 
Minto Gold Alpha and Onwga groups, consisting of fifteen surveyed mineral clai~ms and 
Miner, Ltd. fractions held by location. These holdings, which extend northerly and 

southerly across Bridge River, are shown on B.C. Department of Lands 
Mineral Reference Map No. 21r269. The principal workings, on the Omega No. I claim, are 
situated on the open, steep, sparsely-wooded ground sloping southerly to the river. Elevations 
in this area vary from 2,010, at the River adit to 2,531 feet at the highest open-cut. The mine 
and mill adjoin the highway to the north at a point about 34 miles from Bridge River Station 
on the Pacific Great Eastern Railway. 

The deposits are enclosed within the Bridge River series, the Minto ground being largely 
underlain by sedimentary rocks, chiefly argillites and cherty quartzites, intercalated with 
greenstones. The general trend of the rocks is northerly to north-rvesterly, rock-structures 
being complex. Cutting th,e series there are several dykes, striking northerly with steep dips, 
types noted including feldspar porphyry, andesite porphyry, and a highly-altered, fine-grained, 
slightly porphyritic basic variety. The M&to dyke, considered to have had an important 
structural influence on the localization of ore-shoots, is a dark, fine-grained, altered intrusive 
up to 20 feet wide. 

Mineralization, consisting of arsenopyrite, pyrite, stibnite, pyrrbotite, spbalerite, galena, 
and occasional chalcopyrite, is associated with quartz and calcite and, in places, conspicuous 
green chlorite. The deposits occur in a fault-fissure chiefly in the sedimentary rocks along the 
foot-wall of the Minto dyke. The fissure strikes about north and dips 75 to 8’0 degrees east. 
The principal values are in gold with minor amounts of silver. Where the fissure trends away 
from the dyke it has been less regular and mineralization has not been es strong, the productive 
sections of the fissure having been found in the part contiguous to the dybe which forms a 
clean hanging-w811 to the ore-shoots. The foot-wall is less definite, stoping-widths, generally 
varying from 3 to 5 feet, being determined by assay-widths. Greenstone lies immediately to 
the west of the sediments, as exposed in crosscuts, but is entered by the fissure at a few points 
as at the inner extremity of the uppermost or lVnrrex adit and towards the northern faces of 
the two deepest levels. At th,e two latter horizons the greenstone is more or less leached and 
carbonatized and slightly mineralized. 

Little work had been done on the property prior to 1930. At that time it was owned by 
‘W. A. Davidson an,d NBS being ez?plored, under option, by the Consolidated Mining and Smelting 
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CamPanY Of Canada. Work done by this company in 1931 included driving the River adit to a 
point 35,O feet in from the portal to the south fault and, about 50 feet of crosscutting westerly 
from a point beyond it. Subsequently the option was relinquished and in 1933 the property 
was acquired by the present operators. A 5,0-ton mill was put into operation in 1934 and has 
since been stepped up to a rated capacity of 125 tons, Past references to the property, under 
Abha group, are contained in the Report of the Minister of Mines for 1930, 1931, 1932, and 
Bulletin No. 1, 1932, “ Lode-gold Deposits of B.C.,” and under “ Minto Gold Mines ” in the 
Report of the Minister of Mines for 1933. The accompanying longitudinal section shows the 
stoped area.8 as at the end of September, 1936. 

Surface workings include two open-cuts in a northerly-trending ravine at el,evations of 
2,531 and 2,465 feet. These expose widths, up to 8 feet, of sheared weathered material, 
including oxidized decomposed streaks against a sharply-defined’ hanging-wall formed by the 
Minta dyke, which here dips at 8’0 degrees to the east. Immediately adjoining the lower 
showing to the west a small patch of cherty quart&e is exposed. The vein, completely oxidized, 
is partially exposed at the portal of the Warren adit, its relationship to the dyke being similar. 
On the surface, chaining to east and west of the portal, a section of the exposed rocks is as 
follows: Beyond the dyke going‘east there is soil to 33 feet; quartzite from 33 to 39 feet; the 
rocks ~.re covered hy soil and boul,ders from 39 to 71 feet; greenstone from 71 to 85 feet; 
quartzite from 85 to 99 feet; highly-altered, fine-grained, slightly porphyritic dyke from 99 to 
104 feet; and finally quartzites from 104 to 124 feet to where the formation is again covered. 
A specimen from an outcrop of medium-grained crystalline rock, containing abundant biotite, 
up the hill from, and a short distance to the north of, the section 71 to 8’5 feet was examined 
microscopically. It was found to be composed of a mosaic of quartz grains and contained 
abundant biotite as flaky aggregates and laths of fair size. In the former case the biotite was 
often associated with a tabular to fibrous amphibole, probably anthophyllite, which was abun- 
dant in the section. A few fresh crystals of oligoclase were present and minor amounts of 
y&wish apatite and chlorite. 

The underground workings comprise a total footage of owr 7,OOsO feet distributed in five 
levels, the upper four of which were formerly known a.5 the Warren, Hagmo, Main, and River 
edits, at respective elevations of 2,386.13, 2,275.91, 2~791.55, and 2,010 feet. From top to bottom 
these have been renamed 10’0, 200, 300, and 40,O levels, and the new deepest working, reached 
by winze from the 40’0 adit, is known as the 5,OO level at 1,875 feet elevation. The 100 adit, 
510 feet long and containing three crosscuts aggregating 45 lineal feet, is a drift north on the 
vein and dyke up to a point 27 feet back from the face where both are cut off by a pronounced 
fault striking north 73 degrees west and dipping north-easterly at 55 degrees as exposed in 
the eastern wall of the drift. On the western wall the fault dips easterly at a Rat angle, being 
dragged around to another fault-plane, marked by gouge, which strikes north 6 degrees west 
and dips easterly at 75 degrees. South of the first fault the vein-fissure is in greenstone, but 
immediately north of it argillaceous quart&e is exposed along the eastern wall of the drift. 
In the 5.foot length between the second fault and the face, normal greenstone is exposed as 
compared with the highly-altered, buffxoloured greenstone to the south of the southern fault. 
Paralleling the strike of the northern fault, and 3 feet easterly from it, there is a vertical band, 
from 16 to 18 inches wide, of quartz and calcite mineralized with pyrite. Two samples across 
this showing, one in the eastern wall of the drift and the other in the back 4.5 feet southerly, 
across the widths specified assayed respectively: Gold, ,0.2.8 oz. per ton; silver, trace; and: 
Gold, 0,.26 oz. per ton; silver, 0.35 oz. per ton. A selected sample of this mineralization assayed: 
Gol,d, 0.24 oz. per ton; silver, 0.4 oz. per ton. The 3-foot section of pyritiaed, sheared, altered 
rock, containing numerous calcite-streaks, between the 16.inch sample and the northern fault, 
assayed: Gold, 0.04 oz. per ton; silver, O,.Z oz. per ton. A sample across the main vein, 5.5 feet 
wide, just south of the southern fault, assayed: Gold, 0.10 oz. per ton; silver, 0.8 oz. per ton. 
The above-described fauIted condition was not correlated in the deeper levels. The end of this 
.&it ,,,=rks the approximate northern extremity of stoping done in th,e mine below. A limited 
amount of exploration in this location might afford information bearing on the north end of the 
mine on this and other levels. In the stoped area> ahout 235 feet in from the portal of the 100 
level, another fault, striking east-west and dipping north at 49 degrees, causes a displacement 
of 10 feet to the west going north along the drift. This fault is reported to continue to the 200 
and 300 levels, causing similar displacements. 
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The 20,0-level adit, driven northerly, is 1,16~0 feet long and contains crosscuts aggregating 
300 lineal feet, the longest of which extends 12’0 feet east at a point 20, feet back from the face. 
North of a point about 670 feet in from the portal, the workings on this level were in bad shape 
for examination due to caving of the sheared ground and backing-up of water. Beyond the 
northern end of the stoped area shown on the section conditions are indefinite, the altered 
rocks being sheared along planes paralleling the general attitude of the fissure. Occasional 
low assays are said to have been obtained for some distance north of the point specified. 

The 30,0-level adit comprises about 2,000 lineal feet of workings, approximately half this 
footage h&g distributed in crosscuts. The adit is driven north-westerly to the mineralized 
fissure, the deposits being encountered on the north side of a strong post-mineral fault, known 
as the south fault, which strikes north 75 degree west and dips northerly at about 50, degrees. 
To the south of this fault the fissure has been displaced 250 feet to the east. Northerly from 
the stoped section on the 300, level conditions we indefinite. The sheared ground has caved 
in places and dammed up water, making examination difficult. The 400.level adit is driven 
35,O feet north on the fissure to the south fault. The fissure is strong and well mineralized in 
places, the average gold values being low. In this 35Q-foot section the Minta dyke lies on one 
or other wall or is split by the fissure. From a point north of the south fault a erosseut is 
driven westerly to where the mineralized fissure is encountered on its projected dip below the 
300 level, the same dyke farming the hanging-wall at this lower horizon as at other productive 
points in the mine. The fissure is followed north from the fault, the first short drift being 
extended in March, 1936. Values improved at a point about 46 feet north of the intersection 
and, at the end of March, channel samples were taken by the writer at 5.foot intervals over a 
length of 162 feet or to a point 198, feet from the crosscut. These gave an average assay of: 
Gold, 1.66 oz. per ton across 4.9 feet, including a section 100 feet long, which assayed 2.09 oz. 
gold per ton across 5.25 feet. At the end of September this drift had been a~dvanced to a point 
about 440 feet from the crosscut. Similar sulphide concentrations, separated by short sections 
of light mineralization, persisted to a point 3308 feet from the crosscut, over an average width 
of over 5 feet. The dyke and vein relationships are normal throughout the ahove drift section, 
hut towards the face the mineralized fissure, splitting the dyke, narrowed to 1 foot in width. 
Southerly from the crosscut the drift was extended back about 51) feet to the south fault. As 
shown an the section, a winw was sunk 143 feet on the dip of the fissure to the 500 level, 
where the south fault was encountered. The heavy sulphide mineralization continued down 
the ninze to between 35 and 40 feet below the collar. The 500 level comprises about 400 lineal 
feet of work, of which 350 feet consists of a drift north of the winze-bottom. In this working 
the Minto dyke forms the hanging-wall of the mineralized fissure to a point about 50 feet back 
from the face. The dyke is silicified and mineralized in places along the wall and in the first 
60.foot section north of the winze, where it is partly included in the fissure as a “ horse” up to 
5 feet wide. In the 3,00-foot length specified mineralization is generally similar to the material 
stoped above the 300 level with some sections of sulphide concentrations, no continuous showing 
of high-grade, as on the 40,O level, having been encountered. In the last 5,0-foot section back 
from the face, where the dyke is not in evidence, bhe fissure narrows and mineralization is 
sparse. South of the vinze-bottom the drift was extended through the south fault for ahout 
45 feet and a raise put up to the 400’ level, connection being made with an existing raise from 
the 4080 to the 300 level, facilitating hoisting to the main working-adit leading to the mill. 

A station was cut and preparations mere being made for a working-shaft at the point 
indicated on the illust,ration to be sunk below the 400, level an,d continued up as B raise to a 
crosscut which extends about 440 feet north-easterly from the main or 300 level. The shaft 
location is centrally situated for exploration on both sides of this fault at ,deeper horizons. 

This company’s Dauntless prospect, in the Lillooet Mining Division, is stated 
Reward Mining to consist of fifty-four mineral claims held by location, in which an option 

Co., Ltd. to a 75-per-cent. interest was acquired early in 1936 by the Reward Mining 
Company, Limited, from the Federal Gold Mines, Limited. The holdings lie 

to the nor,&east and east of the M&to property, the workings examined being on the 
Dantless No. 2 claim, near its western boupdary, which is located a few hundred feet east 
of Mawson Lake. This lake and the M&o property ai-e shown an B.C. Department of Lands 
mineral reference map 21T269, the area now occupied by the Dmmtless No. 2 claim being indi- 
cated as the Perrless No. 2, under which name this ground was farmerly held. 



WESTERN DISTRICT (No. 6). Fl 

The camp sit 2,,149 feet elevation, and workings at from 2,2’56 to 2,356 feet elevation, are 
on the south-western side of a n’arrow valley occupied by a dry creek-bed which extends 
south-easterly from the Mowson Lake vicinity to Bridge River at 2,0,00 feet (assumed eleva- 
tion). The adit, and, neighbowing camp on the Peerless claim, are connected by branch road, 
1,800 feet in length, extending north-westerly from the highway at a point about 34 miles 
from Bridge River Station on the Pacific Great Eastern Railway. Backed by a low ridge 
separating the Reward claims from the Minta property, the workings are situated on the 
north-easterly slope, of about 26 degrees, to the valley-floor, at 2,200 feet elevation. Beyond 
this depression the ground rises steeply to the north-east. The country is generally ‘open, 
the scattered trees consisting of pine and fir up to 18 inches in diameter. The overburden is 
generally deep, or from 10 to 12 feet thick on #the south-western side of the valley and up to 
200 feet thick to the north-east. Outcrops are comparatively scarce and the deposits were 
found by ground-sluicing following constructive and systematic prospecting of the local dyke 
sys~tem. 

The area is underlain by rocks of the Bridge River series, local exposures consisting of 
quartzites, cherty in part, argillites, and interadated green&me. The formation, striking 
north-westerly and dipping south-westerly from 65 to 75 degrees or vertical, is cut by 
numerous dykes of felsite, feldspar porphyry, and quartz porphyry, from 10 to 100 feet in 
width. Of these, a wide, northerly-striking feldspar-porphyry dyke cuts the sediments just 
west of the workings. 

The principal showing, being developed by the drift-adit, is in siliceous sediments which 
include small irregular patches of altered greenstone. It is associated with B well-defined 
shear-zone, 8 to 13.7 feet wide, striking north 52 degrees east, thus crossing the strike of the 
formation at a wide angle. Dips are north-westerly at angles of from 80 ho 87 degrees, the 
hanging-wall fracture being marked by gouge from a seam to 2 inches, thick. The adit is 
driven south-westerly, in which direction the ,shearing should continue in sediments to the 
Reward boundary, a. little over 200 feat from the portal. About 100 feet north-easterly from 
the portal it should enter a large body of greenstone, the company’s holdings in this direction 
being extensive. The writer’s samples indicate low but consistent gold values over accessible 
exposures from 8.5 to 13.7 feet wide. Within the hanging-wall and foot-wall fractures, which 
have diverged in strike going south-westerly, the mineralization is made up of: (1) A band 
along the foot-wall, 2.5 to 5 feet wide, consisting mainly of calcite with small amounts of 
arsenapyrite, pyrite, and stibnite; and (2) irregular nmsses of z&red greenstwx and sedi- 
ments, containing finely-disseminated pyrite and arsenopyrite, and intersected by numerous 
streaks and v&lets, up to 2 inches wide, of quartz and, calcite sparingly mineralized’ with the 
same sulphides. The shear-zone in genera1 carries e. small proportion of metallic minerals, 
the average percentage of stibnite being much smaller than in neigbbauring mines. A polished 
section of s&&d mineralization, examined under the microscope, consisted of arsenopyrite, 
in a fine-grained crystalline form, disseminated, commonly in rough bands,, through a quartz 
gangue containing abundant minute needles of stibnite. This mineral also forms relatively 
large irregular masses associated, in places, with B carbonate gangue-mineral. A few grains 
of pyrite were noted. In the section examined the arsenopyrite-stibnite assoeiption ix not, in 
general, an intimate one and it is pwbable that a. separation could be made. Fine crushing of 
similar material would be necessary to release t,he sulphides from the gangue. 

The property h,as no history of consequence, the deposits of interest being recent 
discoveries. 

Surface work on the shear-zone is limited to an exposure of oxidized siliceous material in 
ground-sluicing done just above, and south-westerly from, the portal of the adit. Th’is had 
heen driven 4,2 feet to Septenuber 29th, 1936, exposing the shear-zone over a. width of from 8 
feet at the portal to 13.7 feet at the faze. Close timbering extended for a length of 22 feet 
in from the portal, preventing sampling in this section, where, however, strong sulphide 
mineralization is visible in places between the lagging. The face was: sampled in three 
sections, from foot to hanging wall, assays being as follows: (1.) Across 4.2 feet: Golds, 0.20 
OZ. per ton; silver, 0.2 OZ. per tan; arsenic, trace; antinmny, trace. (2.) Across 4.5 feet: 
Gold, 0.10 oz. per tan; silver, 0.1 OZ. per ton; arsenic, 0.2 per cent.; antimony, nil. (3.) Across 
5 feet: Gold, 0.02 oz. per ton; silver, trace; arsenic, 0.2 per cent.; antimony, Izil. 
At 33 feet in from the portal the vein was sampled in two sections, from foot to hanging 
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wall, as follows: (1.) Across 31 inches: Gold,, 0.06 oz. per ton; silver, trace. (2.) Across 
75 inches: Gold, O.O,l oz. per ton; silver, trace. A muck sample taken from the same place, 
before the face had been advanced, assayed: Gold, 0.10 oz. per ton; silver, trace. At 22 feet 
in from #the portal, and at the end of the lagging, the vein was sampled in two sections, from 
foot to h,anging wall, as follows: (1.) Across 5.5 feet: Gold, 0.14 oz. per ton; silver, trace. 
(2.) Across 3, feet: Gold, 0.26 oz. per ton; silver, truce. Selected mineralization from this 
working assayed: Gold, ,0.56 oz. per ton; silver, trace. The channel samples indicate that 
low average gold values are contained throughout the exposed portion of the shear-zone. 
Wh,ile these are below commercial grade, they ‘are of interest in view of the width and 
apparent strength of the shear-zone and the possibility that better-grade msuterial might be 
encountered in further development. To explore the rhea-zone north-east of the adit it will 
be necessary ,to sink before drifting, due to the exceptionally heavy overburden in this 
direction. 

Other mineral oecwrences, in quartzits, ‘are aa foll~ows: At 2,326 feet elevation and 180 
feet west of the adit-portal a showing has been traced for a length of 50 feet, of which 30 feet 
has been stripped. This consists of a zone of quartz and calcite stringers, from 12 to 18 
inches wide, associated with fracturing striking north 10 degrees easst, with an easterly dip 
,of 75 degrees or vertical. A selected sample of the mineralization, which consists chiefly of 
pyrite with occasional sphalerite, assayed: Gold, 0.06 oz. per ton; silver, trace. The outcrop 
is covered at both ends. Fifteen feet to the east a. parallel, s’imilar narrow occurrence, lightly 
mineralized with pyrite, is expo,sed. At 2,356 feet elevation and 280 feet west of the adit- 
portal, ground-sluicing has exposed a lenticular showing, up to 10 inches wide, of banded 
quartz and calcide containing massive pyrite-streaks with occasional sphalerite and galena. 
A sample across 6 inches assayed: Gold, trace; silver, tr’aaee. The lens strikes north 10 
degrees west, with a westerly dip cf from 40 degrees to 50 degrees. 

The property is equipped with a. e-drill compressor plant at the mine portal and camp 
buildings include three small bunk-houres and’ a cook-house. 

The property of this company, in the Lillooet Mining Division, consists of 
Reliance Gold eighteen mineral claims and fractions held by location, of which sixteen have 

Mines, Ltd. been surveyed,. The precise location of the Reliance group is shown on B.C. 
Department of Lands Mineral Reference Map 213269, on the southern side 

of Bridee River opposite th? S’ihni’e nroun. now Conrass mine. The wooded ground’ slopes 
steeply to the river and the principal workings, at elevations varying from 2,115 to 3,655 feet, 
are situated on a ridge trending north-north-west between Camp Creek to the west and a 
small unnamed creek to the east. The property is reached by B suspension bridge, recently 
constructed by the company, and half a mile of road traversing the flats (2,140 feet elevation) 
north of the river and connecting with the highway at a point about 37 miles from Bridge River 
Station on the Pacific Great Eastern Railway. The camp and compressor plant are situated 
on the flat ground north of the river. 

The Reliance group is in an area of the Bridge River series, consisting of greenstone and 
sediments forming alternating, northerly-striking belts of varying width. In the case of the 
Reliance no dykes were observed in the developed area, but there is said to be a feldspar- 
porphyry dyke exposed in outcrops on the Ophir and Banker No. 5 claims at the south-eastern 
corner of the property adjoining the 4,500-foot contour. The workings examined are at 
widely separated points along the previously mentioned ridge, which is largely composed of 
greenstone. This belt, which includes phwes of purple volcanic rock bordering the sediments, 
is about 1,400 feet wide near the river and 1,060 feet wide at the upper workings. 

The deposits are associated with fracturing and, shearing cutting the greenstone along 
variable strikes and dips. In the Fcrgusson and Turner adits, described later, the strikes vary 
from north 55 degrees east to north SO degrees east, wisth north-westerly and northerly dips 
of from 65 degrees to approximately vertical. At the uppermost workings strikes are from 
south 40 degrees east to south 55 degrees east, with north-easterly dips of 30 degrees, 
Adjoining fractures, the rocks a.t‘e frequently silicified with, in places, an incipient develop- 
ment of the finely-mineralized ankeritic-carbonate alteration typical of the Congress deposits, 
Stibnite is the most prominent mineral, occnrring in streaks, disseminations, or narrow bands 
in a siliceous gangue, frequently oxidized, with occasional quartz and calcite. The stibnite 
vein-like O~~UI’IY~~~S are generally associated with the more indefinite type of mineralization 
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consisting of fine specks of pyrite and occasional arsenopyrite either disseminated “1‘ in 
minute seams. The writer’s channel samples show generally less than 0.1 OZ. gold Per tJn 
over wid:ths up ‘to 5 feet, the assay in “ne case being 0.26 oz. gold per ton BU”SS 1.8 feet. Silver 
values were from a trace to 0.2 oz. per ton. The largest stibnite-showing is 81 feet long and 
varies in width from a seam to 6 inches, a selected sample assaying: Gold,, trace; silver, trace; 
antimony, 58.8 per cent. 

The property is mentioned briefly in Geological, Survey of Canada Memoir 130, “ Geology 
and Mineral Deposits of the Bridge River Map-area,” published in 1922, and in the Report of 
the Minister ‘of Mines for 1933. In the latter year the company, a Washington incorporation, 
was registered in British ~Columbia, and most of the development-work has been done since. 

Among other improvements made during 1936, a Gardner-Denver compressor plant WBS 
installed, an office and other small buildings were erected at the camp-site, and a suspension 
bridge was cnnstructed over the river. 

Commencing at the uppermost workings and descending the ,steep ridge, conditions are 
as follows: At 3,655 feet elevation and on the edge of the abrupt slope to Camp Creek, an 
“pen-cut exposes ‘a sh,eared oxidized zone, from 2 to 3 feet wide, striking south 40 degrees east, 
with a north-easterly dip of 80 degrees. Here a sample across 3 feet assayed: Gold, 0.08 oz. 
per ton; silver, trace. Dir&Iv below this “pen-cut to the north-west, the Old Reliance 
adit, at 3,625 feet elevation, has been driven south 55 degrees east for 23 feet along the same 
shear, the dip being similar. Going north 17 degrees east for 100 feet from the udit-portal, 
and at the same elevation, trenching exposes vertical shearing striking south 11 degrees west 
in rusty partially-decomporred greenstone, solid rock just having been reached. 

The Fergusson ad%, at 3,357 feet elevation, is 6.30 feet north 34 degrees west from the Old 
Rclianee adit-portal. At 3,380 feet elevation, directly above the portal of the Fergusson 
adit, the ground flattens where a trench, 5 feet wide, from 8 to I5 feet deep, and 100 feet 
long, extends along a hearing of about nnrih 75 d,egrees east. Conditions were obscured 
by debris in the floor of the trench. From this working a shipment of sorted stibnite 
is reported t” have been extracted in 1917, “out no record of this has been found. 
The adit below is driven as follows: From A at the portal east for 35.8 feet to B; 
north 72 degrees east for 45.5 feet to C: south 45 degrees east for 12.75 feet to D; 
snd north 55 degrees east for 27 feet to the face. From C a branch is driven north 45 
degrees west for 1.6 feet. The vein, 4 feet wide, and standing ‘appmximately vertical, is 
followed in thedrift sections A to C and D t” E, the offset from C to D being caused by displace- 
ment along a fault striking south 45 degrees east and dipping at from 65 to 70 degrees, to the 
south-west. From A to C there is practically a continuous streak of stibnite from a seam to 
6 inches wide, the ranwe heina silirc”nF wilh ~“me calcite and shattered quartz. Adjoining 
the stibnite fracture on an” or both sides in places, the greenstone is altered and contains 
finely disseminated sulphides, this mineraliza,ti”n being indefinite. Similar conditions apply 
to the drift section D-E, where, however, the stibnite is in discontinuous stre&s. The follow- 
ing samples were taken: (1.) Selected stibnite, with a little quartz, from *he A-C showing, 
assaying: Gold, trace: silver, trace; antimony, 58.8 per cent. (2.) Across 22 inches at 18 
feet in from the portal at A, assaying: Gold,, 0.26 oz. per ton; silver, 0.1 oz. perton: antimony, 
9.1 per cent. (3.) Across 32 inches at C, assaying: Gold, 0.06 oz. per ton; silver, 9.2 oz. per 
ton; antimony, 3.8 per cent. (4.) Across 46 inches at E, assaying: Gold, 0.02 OZ. per ton; 
silver, trace; antimony, trace. 

The Tu?~~cT adit, ‘at 2,,721 feet elevation, is I,,050 feet north 58 degrees west from the 
portal of the Fergussan adit. It was being advanced by hand at the time of the writer’s 
examination in August, 1936, and had been driven first as a crosscut ,s”uth 45 degrees east 
for 86 feet, then as a drifh on the shear north 73 degrees east for 27 feet. In the crosscut 
section the greenstone-walls grade into purple volcanics in places as at the portal and on the 
south-west side of the working near the sharp bend, hut the drift is all in greenstone. The 
shear, up to 5 feat wide, is associated with irregular frxturing striking north 80 degrees 
east, with northerly dips of from 65 to 80 degrees: From hanging-wall to foot-wall a section 
sampled in the face consisted, of: (I) 14 inches of sheared, oxidized, partly-decomposed green- 
stone containing a thin &reak of stihnite underlying a fracture dipping northerly ,at 80 
degrees: (2) 26 inches of altered silicified greenstone containing disseminated sulphide 
specks; (3) 3.inch oxidized decomposed streak underlain by fracture dipping northerly at 65 
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degrees; (4) 12 inches of al’tered silicified greenstone containing scazttered sulphide specks. 
The fractures adjoining Nos. 1 and 3 sections were converging in strike ‘aas well &Y in dip. 
A sample across the whole width of 66 inches assayed: Gold, 0.02 oz. per ton; silver, trace. 
A sample across 6 feet, where the shear was first encountered at 80 feet in from the portal, 
assayed: Gold, trace; silver, trace; antimony, nil; arsenic, nil. A grab sample from 8. pile 
of sorted antimonial material at the portal assayed: Gold, 0.05 oz. per tan: silver, 0.05 oz. 
per ton; antimony, 14.5 per cent.; arsenic, nil. 

Along the strike of the shear, in the opposite direction from the drift, sediments are 
exposed adjoining Camp Creek &out 175 feet away. The River adit, a,t 2,175 feet elevation, 
is about 950 feet north 11 degrees east from the Twwr adit portal and about 50, feet above 
the river-level. It is a crosscut which, to August 26th, 1936, had been driven south l,l degrees 
east for 123 feet, its main objective being the shear in the Turner adit. This working, then 
being advarxed with a machine, was in greenstone with included patches of purple volcanic 
rock. In addition to the workings specified, there are several open-cuts exposing fracturing 
or zones of shearing Jtriking across the trend of the greenstone, but conditions are too 
indefinite for individual description at the present stage. 

This cwmpany’s property, in the Lillooet Mining Division, consists of twenty- 
CnnsrersGald three mineral claims and fractions held by location, which extend from 

Mines, Ltd. Bridge River northerly across Gun Creek. The precise location of the 
property is ?hawn on B.C. Department of Lands Mineral Reference Map 

21~269. The main workings, at elevations of from 2,141 feet to 2,565 feet, are on the sparsely- 
wooded, open ground sloping steeply to Bridge River. The mine buildings, below the workings, 
adjoin the highway at B point 37 miles from Bridge River Station on the Pacific Great Eastern 
Railway, ‘or about 18,600 feet westerly from the Gun Creek Bridge. 

The formations underlying the Conywss holdings are mainly greenstone and sediments 
of the Bridge River Eerie?. There rocks are irregularly intruded by much younger dykes and 
small stocks, including felsitie varieties and porphyritie quariz diorite. An altered intrusive 
body of the lat.ter type, 60 fee: wide or more, striking north-westerly, with generally steep 
south-westerly dips, is cut by the main fisrure in the upper two levels. The greenstones and 
argillaceous sediments form alternating northerly-striking belts of varying width, rock- 
structures being complex. 

The mineral deposits developed by the main workings follow a sheared fissure up to 
several inches in width, which varies in strike and dip and in places splits inta two or more 
fractures. The strike of the main shear is north-easterly, dips being north-westerly at angles 
of from 35 to 57 degrees. Ih is well defined through the quartz-diorite porphyry and the 
greenstones, hut where the shear encounters the sediments, as at the south-western extremity 
of the No. 2 level drift and both ends of the No. 3 level drift, it becomes obscure or is dissipated. 
Mineralizatian is best developed, where the shear cuts greenstone which in places, as when 
approaching the sediments, grades imperceptibly into purple volcanic rock. In the latter rock 
mineralization is less pronounced and values are lower. The principal ,type of deposit consists 
of replacement ,of greenstone, the ,wall-rocks along the main shear being altered to B dense, 
tan-coloured, ankeritic carbonate with which is associated varying amounts of dense to finely 
crystalline quartz. This zone of alteration, which generally grades into normal greenstione 
without definite lines of denmrcation, is from 2 to 50 feet wide, irregularly distributed on 
either side of the shear, the larger widths occurring in flat rolls or where the fissure splits 
into several fractures. The altered rock has a mottled appearance due to the presence of dark 
“ hair-line ” streaks and films of fine-grained ,sulphide aggregates, including pyrite, arsenopy- 
rite, with rarely sphalerite. This mineralization, which at points, as on the No. 3 level, is 
more coarsely crystalline, diminishes in intensity outwards from the shear which serves 
generally as a central marker, assay-widths varying from 3.5 to 18.2 feet. Associated with 
this finely-mineralized zone, and following its main fissure and subsidiary fractures, are 
streaks and elongated lenses of stbnite, up to 6 inches in width and 25 feet in length, frequently 
associated with quartz. The stihnite occws in massive or handed form and is from fine-grained 
to coarsely columnar in structure. It is occasionally coated with cherry-red films of the 
oxidstian product kermesite. Small cinnabar occurrences have been definitely recognized at 
points in the upper two levels. Gold values, chiefly associated with the replacement mineraliza- 
tion in the greenstone, are generally low, but consistent, with a distinct tendency to improve 
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at depth as on the No. 3 level, where average widths are also greater. At this horizon, where 
there is apparently more arsenopyrite, stfbbnite iw less in evidence, average percentages of the 
latter mineral being, according to the management, appreciably lower than on the NO. 2 level, 
where it reaches its maximum development. Large sampling operations, beyond the scope of 
the writ&s examination, would be necessary to determine average values. Twenty-three 
channel samples, taken for information, gave assays from a trace to 0.64 oz. gold per ton and 
from a trace to 1 oz. silver per ton, widths being from 3.6 to 18.2 feet normal to the dip. 
One section, 5 feet wide, typical of strong stibnite mineralization, assayed 7.2 per cent. 
antimony. 

The nwleus of the property was formerly known as the Stibnite group, located by E. J. 
Taylor and J. Shuster. It was relocated in 1915 by C. H. Allan and associates, a small amount 
of underground work having been done in the same year. Subsequently the property was 
acquired by T. Turner and in 1933 was transferred to the present company, since when most 
of the development-work has been done. References ‘co the Congress mine are contained in 
the Report of the Minister of Mines for the years 1933, 1934, and 1935. 

During the period under review the principal work consisted in putting up a raise from 
the No. 3 to the No. 2 level and cutting a station, with hoist-raise and ore-pocket, preparatory 
to sinking a 2-compartment main inclined winze. A new 4-drill ,Sullivan compressor was 
installed, electrically driven by the local commercial power. The mine-workings are shown 
on the aoeompanying plan. Of the four ,open-cuts on the drift-covered steep slope above No. 1 
adit, the two central ones are caved. The two outer cuts expose widkhs of from 6 to 7 feet 
of weathered, mineralized greenstone associated with north-easterly-striking shearing and 
accompanying stibnite-quartz-filled fractures. The underground workings comprise Nos. 1, 
2, and 3 levels at corresponding elevations of 2,457, 2,325, and 2,141 feet. The No. 3 adit, or 
main working-level,, is about 40 feet above the highway. No. 1 level is a drift on the shear, 
402 feet from the portal, while the Nos. 2 and’ 3 level drift sections, 473 and 650 feet long 
respectively, are reached by crosscuts. Connecting raises extend between ‘the three drifts 
as shown. 

Conditions underground in regard to exposed widths of the more definite mineralization 
are briefly described in the following notes. Unless specified, the formation is composed of 
greenstone, including patches of purple volcanic rock, not differentiated. ,Chaining from the 
portal of the No. 1 adit the average width is 4.9 feet between 22 and 262 feet. Up to chainage 
80 feet the shear cuts porphyritic auartz diorite, sediments being exposed on the southern wall 
of the drift between the portal and the first erosseut. In the irregular triangular area of 
drifting just ‘beyond chainnge 262 feet, where hhthe shear splits into several fractures, widths 
of altered mineralized green&one are up to 20 feet or more. Three samples in the south- 
easterly crosscut here averaged 0.25 oz. gold per ton across 18.2 feet. In the last 80 feet back 
from the face the average width is 5.3 feet and in this section there are scattered patches or 
narrow bands of sediments as along the north-western wall and in the face. 

Near the south-western extremity of the No. 2 level drift the shear ends where it encoun- 
ters sediments. Going north-westerly from this face, the shear cuts the quartz-diorite- 
porphyry dyke between 16 and 99 feet, widths of mineralization in this section being from 
2 to 3 feet wide. From the latter point the shear persists to the north-eastern face, the 
average width of mineralization being about 4 feet. In the drift adjacent to hhe main 
crosscut small areas of sediments are exposed on one or other side of the sheared, mineralized 
.greenstone. 

At the south-western extremity of #the No. 3 level drift the shear terminates in sediments. 
Going north-westerly, the average width is 6.5 feet to the end of the shear 68 feet back from 
the north-easterly face, exclusive of the wide se&ion adjoining the winze-site, where three 
samples averaged 0.427 oz. gold per ton, and antimony nil, across 13.5 feet, and another 
sample across 11 feet, at 1,O feet south-westerly, assayed 0.40 oz. gold per to,,. I,, the a-foot 
length measured back from the north-easterly face the fissure is not present, the formation 
here being chiefly purple volcanic rock with patches of ,sediments. Diamond-drilling was d,one 
from the three levels to outline the widths of altered mineralized greenstone on either side of 
the main shear and to explore the adjoining formation for varying distances up to 200 feet 
from it. Stibnite occurrences are reported to have been d,iscovered by prospecting and super- 
ficial work done at other points on the property, and B new adit has been started at a point 1,200 
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feet east of the Congress workings to intersect a mineralized shear, approximately parallel 
with the one developed in the mine, which outcrops in greenstone bluffs above. 

TAYLOR BASIN AREA. 

This company’s option on the Northern Light group, described on page F 13 
Goldside Mines, of the Report of the Minister of Mines for 1935, has been relinquished, and 

Ltd. new work done is on the Lucky Strike group of seven claims which was 
acquired by option late in 1935, and subsequent to the writer’s first examina- 

tion. Including the Lucky Strike group, the holdings of the Goldside Mines, Limited, are now 
stated to consist of thirty-one mineral claims and fractions. The claims are situated within 
and adjacent to Taylor Basin at the head of Taylor Creek, a tributary of Tyaughton Creek, 
which in turn flows into Bridge River. The mine camp, located 1,6~00 feet measured south 
30 degrees west from the forks of Taylor Creek 4 miles above its mouth, is situated on n wooded 
knoll adjoining the creek at about 6,050 feet elevation. The boundaries of the basin consist 
of broad, smoothly-rounded, bare ridges rising to elevations of about 8,000 feet; the upper 
slopes being covered with talus and rock-slides through which emerge rugged outcrops of rock. 
The mi’ddle slopes, covered by a heavy mantie of glacial drift, are traversed by snow-fed creeks 
and are covered by a shrub-like growth of balsam-fir, together with a rank growth of grass and 
wild flowers. The low areas along the creek and basin are well wooded with balsam-fir and 
occasional spruce. The summits to the north and south of the basin rise to elevations of about 
8,000 feet. The new adit ou t,he Luekv Strike ground, an,d at ,elevation 6,275 feet, is situated 
ahout 1,400 feet south-westerly from the camp, which is on the edge of timber-line. 

The surface workings, at elbvations of from 6,6,00 to 6,610 feet, are on both sides of an 
easterly-westerly-trending ridge, just below its apex. The ground slopes steeply to north and 
south, the adit-crosscut approach being driven into the base of the ridge from its, southern side. 

Until recently the Taylor Basin prospects were reached by pack-trail from 8 to 9 miles in 
length, which branches off the road near the south-western extremity of Tyaughton Lake. This 
road, about 3.5 miles in length, leaves the Bridge River Road east of the Pearson ponds at a 
point *bout 33.5 miles from Bridge River Station on the Pacific Great Eastern Railway. The 
trail climbs from about 3,200 feet elevation at the lake to 6,950 feet (revised elevation) at the 
Taylor Basin Pass in a distance of about 6 to 7 miles. From the latter point the trail, about 
2 miles in length, descends to the Goldside camp, passing the Lucky Strike adit en route. At 
the time of the writer’s last visit, in September, 1936, a crew was employed hy the company 
on the construction of a road extending from the end of the existing branch road first along 
the north-western side of Tyaughton Lake, then along the high ground bordering the western 
side of Tyaughton Creek to Cinnabar Creek, and finally north-westerly to Taylor Creek, its 
north-western side being followed to the camp, a total distance of *bout 14 miles, of which 
11 miles has heen completed (to a point 3 miles below the camp). 

The oldest underlying rocks exposed consist of highly-metamorphosed sediments of the 
Bridge River series. Next in ascending order are serpentines of the Shulaps volcanies and 
the Eldorado series, referred to the Lower Cretaceou8, which are locally represented by out- 
crops of argillite, grey feldspathic sandstone, and conglomerates. Intruding the last-men- 
tioned ~erjes are large bodies of diorite mapped as being related to the Bendor batholith. The 
writer’s 1935 report was chiefly concerned with the narrow quartz-arsenopyrite veins in this 
diorite. In the new workings, on Lucky Strike ground, geological conditions are complex, the 
rocks being highly metamorphosed and structures difficult to determine. At the present stage 
of exploration it is not possible to definitely correlate conditions au the surface and under- 
ground. The deposits occur as lenses along the walls of dykes cutting serpentine and altered 
rock consisting largely of ferruginous carbonate. The ,dykes, striking northerly with steep 
westerly or vertical dips, are from 4 to 10 feet wide. At underground points the dyke is fine- 
grained and porphyritic, and a specimen, examined under the microscope, consists of a highly- 
altered complex of s&cite, chlorite, and feldspar. Phenocrysts of feldspar were largely 
altered to white mica; home granular epidote is present in places, together with a very little 
quartz, probably secondary. Pyrite is disseminated through the rock associated in places 
with pale chlorite. The specimen is tentatively classified as an altered latite porphyry. 
Another specimen, examined me@,seopically, consists of leached, carbonatized, and mineralized 
rock of indecipherable origin. To the south of the dyke, in the crosscut-approach section, there 
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are irregular areas of hornblende diorite, a medium fine-grained holocrystalline, greenish rock. 
A specimen of comparatively fresh material, examined under the microscope, consists of 
plagioclase (and,esine) 8,O per cent. and hornblende 20 per cent., the whole rock being highly 
ehloritized. Both white mica and epidote are present. The hornblende diorite merges without 
definite boundaries into a dense dark rock with green serpentinized ph,ases. 

The mineralization consists mainly of sulphide streaks and masses occurring in irregular 
lenses on one or both sides of the dykes, also penetrating them in places. The gangue is 
generally silicified, altered rock, with minor amounts of quartz and occasional calcite, the 
sulphide-masses at underground points frequently being associated with a bright-green 
chlorite mineral. Two polished sections were examined microscopically. In the first ease 
the minerals noted in order of abundance are sphalerite, jamesonite, pyrite, and chalcopyrite. 
Sphalerite and jamesonite form relatively large irregular masses, in places rather intimately 
associated. Pyrite occurs as cubes up to 2 mm. in size, fractured in places and, veined by the 
other sulphides. Chalcopyrite was noted only in ex-solution Mebs in sphalerite. No. 2 section 
is composed of massive to crystalline arsenopyrite in a quartzose gangue. Fourteen channel 
samples showed gold values of from 0.12 to 1.3~0 oz. per ton and silver values of from 0.1 to 6.0 
oz. per ton. Sampling-widths varied from 4 inches to 7.5 feet. 

The Lucky Strike claims were staked ‘by Jack MePhail, the only previous mention of the 
property being in the Report of the Minister of Mines for 1933. Surface showings on the steep 
southerly slope of the ridge are at elevations of from 6,575 to 6,620 feet, the top of the ridge 
being at about 6,650 feet elevation. For purposes of description they are referred to point A, 
which is directly above Station No. 2 in the drift below. In this outcrop section, which follows 
a bearing of about north 1 degrees west, the showings examined are along the eastern side of a 
basic dyke from 8 to 10 feet wide, dips being westerly at angles of from 65 to 85 degrees or in 
some cases vertical. The dyke cuts brown-weathering soft rock, prwbhably altered serpentine, 
which is traversed, in places, by numerous veinlets of chalcedony. Chaining southerly from 
point A an open-cut, at 20 feet, exposes the following section: Against the dyke, 5 inches of 
oxidized decomposed material containing sulphide remnants; a 29-inch central parting of 
weathered silicified rock: and next to it a B-inch oxidized decomposed streak. From 20 to 84 
feet there is overburden or shattered rock. At the latter point there is an outcrop of sheared, 
oxidized, silicitied rock, showing some green stain. At 96 feet there is B @-inch width of 
silicified rock containing heavily oxidiaed streaks with sulphide remnants, chiefly sphalerite. 
From 96 to 133.5 the vein has heen traced and partially stripped where it consists chiefly of 
sheared silicified rock with oxidized streaks in places. At the latter point an open-cut exposes 
a 5ti-inch width of oxidized green-stained material containing masses and bands of sulphides, 
in which sphalerite and pyrite predominate. A sample across 56 inches assayed: Gold, 0.12 
oz. per ton; silver, 3 oz. per ton; zinc, 10.1 per cent. At 145.5 feet an open-cut exposes a 
6%inch width of dark rusty rock containing heavily oxidized streaks. At 161.6 feet an open- 
cut shows an 8.inch width of oxidized ,decomposed material, the adjoining rock on the eastern 
side being silicified and iron-stained in part. From 161.5 to 179.5 feet the outcrop is covered 
by slide-rock. At the latter point an open-cut exposes a 40-inch width of sheared rock, in- 
cluding an oxidized streak on the western side and a 15.inch oxidized decomposed hand on the 
eastern si,de. The outcrop is covered from 179.5 to 197.5 feet. At the latter point an open- 
cut shows a 3-foot width of sulphide masses and oxidized iron-stained material. A sample 
across 3 feet assayed: Gold, 1.02 oz. per ton; silver, 6 oz. per ton; zinc, 18.3 per cent. At 
233.6 feet an open-cut exposes a 6-foot width of oxidized, black to brown, decomposed material 
with some included silicified rock containing sulphide-streaks. At 253, feet, the intervening 
ground being covered, an open-cut exposes shearing with from 3 to 4 feet of underlying iron- 
stained rock, no definite mineralization being in evidence. 

Another section of vein-outcrop, possibly the faulted southerly continuation of the pre- 
viously described showings, is exposed in bluffs at 6,600 to 6,610 feet elevation on the western 
and south-western slope of the ridge just below its apex. This section, 70 feet long and from 
6 to 10 inches wide, has about the same strike and lies 110 to 120 feet to the west, its northern 
end being opposite a point 190 feet southerly from point A. At its southern extremity the 
showing splits into stringers and at the northern end it curves north-easterly and is then 
dragged south-east,erly along an apparent fault striking towards the first described vein 
section. Just south of the fault a hornblende-porphyry dyke, 3 to 4 feet wide, causes minor 
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displacement. The vein consists of handed sulphides and decomposed streaks between smooth, 
approximately vertical walls. A sample across 10 inches assayed: Gold, 1.04 oz. per ton; 
silver, 2 oz. per ton. Northerly from point A the dyke, about 5 feet wid,e, with no accom- 
panying mineralization, can be traced for about 100 feet or to a point above Station No. 1 in 
the drift below. In about the centre of this section, the dyke, looking northerly, is displaced 
about 9 feet to the east on a south-easterly-striking fault. 

The portal of the adit, at 6,275 feet elevation, is 422 feet on a hearing of north 32 degrees 
35 minutes east from point A. This working is first driven as a crosscut south 43 degrees 40 
minutes west for 390 f&t. At Station No. 1, 368 feet in from the portal, drifts extend north. 
erly and southerly. The north drift, extending north 21 degrees west for 686 feet, contains 
a winze 11 feet deep, ‘between points 25 and 35 feet from Station No. 1. The south drift has 
been driven south 13 degrees east for 99 feet to Station No. 2, then south 18 degrees 45 minutes 
east for 84 feet to Station No. 3, an,d finally south 34 degrees 2,O minutes east for 20 feet to 
Station No. 4, where a fault cuts off the dyke and shearing and 8 crosscut extended south 
50 degrees west for 37.5 feet. (This face was being advanced.) Beyond Station No. 4 the 
main working continues south 45 degrees east for 17 feet to the face. Other workings consist 
of a curving branch driven 25 feet southerly from Station No. 2 and B branch 6 feet long east 
of Station No. 3. In the drift sections the dyke is from 4 to 5 feet wide, its western wall being 
generally well marked with gouge and evidence of shearing. The eastern wall is poorly defined 
in general. Dips at undergroun,d points approximate the vertical with a tendency to dip 
westerly. In the north drift between Station No. 1 and the winze, 25 feet northerly, mineraliza- 
tion is present on ‘both si,des of the dyke, the two narrow pay-streaks joining and forming a 
short lens across the full width of the drift at a point 2 feet southerly from the winze. In the 
roof, 10 feet above the drift-floor and directly above the winze, the vein along the western 
wall is 3 feet wide and largely decomposed, some sphalerite-streaks being present. Northerly 
from the winze the western pay-streak, averaging 4 inches wid,e, extends for 16 feet. The 
dyke comes to a point, terminating here, and beyond to the face, which is in schistose green- 
stone, the sheared western fracture continues without any mineralization. Along the eastern 
wall, between chainage-points 8 and 10 feet northerly from the winze, there is a Z-foot length 
of mixed sulphide mineralization 3 inches wide. The following samples, taken along the con- 
tinuous western pay-streak section, 45 feet in length, are referred to chainage-points northerly 
from Station No. 1: (1.) Across 6 to 8 inches at 10 feet: Gold, ,0,.2&I oz. per ton; silver, 1 oz. 
per ton. (2.) Across 10 inches at 15.5 feet: Gold, 0.40 oz. per ton; silver, 0.6 oz. per ton. 
(3.) Across 64 inches at 23 feet: Gold, 0.14 oz. per ton; silver, 2.8 oz. per ton; zinc, 4.7 per 
cent.: arsenic, 1.15 per cent.; antimony, 4 per cent. (4.) Across 3 feet at 3’0, feet: Gold, 0,.56 
oz. per ton; silver, 0.8 oz. per ton. (5.) Across average width of 4 inches representing 16.foot 
length between 35 and 5,l feet: Gold, 060 oz. per ton; silver, 2 oz. per ton. A sample across 
10 inches representing a Z-foot lens on the eastern wall, between chainages 43 and 45 feet 
northerly from Station No. 1, assayed,: Gold, 0.40 oz. per ton; silver, 0.6 oz. per ton. A sample 
representing a narrow lens, swellinp up to 24 inches, along the eastern wall between chainages 
10.5 feet northerly and 3.5 feet southerly from Station No. 1, extending across the drift-crosscut 
intersection, assayed: Gold, 1.30, oz. per ton; silver, 1.2. At its northern end this showing 
pinches and then reappears just south of the winze, where it is included in th,e 64-inch width 
sampled at the junction of the two pay-streaks. In the 11-foot winze, where mineralization 
is irregular, the two pay-streaks have joined and form a 7.5.foot width at from 7.5 to 8.5 feet 
down from the co&r, just above the water-level. Samples across this 7.5.foot section on the 
northern and southern sides of the winze assayed respectively: Gold, 0.44 oz. per ton; silver, 
3 OZ. per ton; arsenic, 5.3 per cent.; and: Gold, 0.5’0 oz. per ton; silver 1 oz. per ton; zinc, 
8.2 per cent.; arsenic, 0.65 per cent. On the southern side of the winze, 6 feet below the collar, 
t,he vein complex from west to east is as follows: (1) 6 inches of massive sulphides; (2) 49 
inches of rock-parting; (3) 28 in&es ch’ fl le y  consisting of massive sulphides. The F-inch 
section assayed,: Gol,d, 0.20 oz. per ton; silver, 1 oz. per ton; arsenic, 9 per cent.; and the 
28-inch section assayed: Gold, 0.7 oz. per ton: silver, 2.2 oz. per ton; arsenic, 8.7 per cent. 

Chaining southerly from Station No. 1, mineralized sections along the western wall of 
the south drift are as follows: (1) 28-foot length, averaging 11 inches in width, between 8 

land 36 feet, which assayed: Gold, 0.24 oz. per ton; silver, 0.1 oz. per ton; (2) 18.inch length, 
up to 4 inches wide, between 51 and 52.5 feet; (3) H-foot length of irregular mineralization, 
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4 to 8 inches wide, between 60 and 75 feet. According to the company’s assay-plan, values in 
the above Nos. 2 and 3 sections a-e low grade. 

The most southerly mineralization encoun,tered underground is B 14-foot length, up to 3 
inches wide, between points 3.6 and 17.5 feet southerly from Station NO. 2. The fault at 
Station No. 4, which cuts off the dyke and shearing, strikes about south 7 degrees 30 minutes 
west and, dips westerly at 36 degrees. The crosscut driven south-westerly from Station No. 4 
starts beyond or under the fault, but cuts through it, returning to its upper or western side. 
The face of the crosscut had just broken into a silieified and slightly cerbanatized feldspar- 
porphyry dyke with a northerly strike and %-degree easterly dip. The most southerly face 
of the main workings, beyond the fault, was in silieified argillite. 

New work done included ground-sluicing at a point known as 36-X, which is on the Nome- 
stake No. 8 claim, 3,60’0 feet from the Lucky Strike workings, or 2,200 feet north-easterly from 
the camp. Extensive ground-sluicing, now largely caved, has been done in deep overburden 
at the toe of the slope on, the north-western side of the Taylor Creek Valley, adjoining a small 
creek. In this vicinity there are numerous small masses, up to 1 foot in diameter, of float 
consisting of sphalerite, pyrite, stilbnite, and arsenopyrite, in a gangue of quartz and calcite. 
A grab sample assayed: Gold, 0.30 oz. per ton; silver, 2.4 oz. per ton. In the ground-sluiced 
area, and for several hundred feet along the creek, there is much blue clay, in compact massa, 
which contains rusty streaks with disseminated sulphide specks including pyrite and arseno- 
pyrite. A grab sample of this material assayed: Gold, 0.12 oz. per ton; silver, 0.6 oz. per ton. 
The float and clay appear to be derived from a decomposed outcrop in this vicinity. 

C. D. Salkeld, manager, reports that a compressor plant was installed in Deeember, 1936. 
The equipment includes a Gardner-Denver compressor rated at 115 c.f.m. and a 33-horse-power 
Diesel caterpillar engine. Recently it has been announced that the Lucky Strike Gol,d Mining 
Company has been incorporatetd in connection with the property. 

ROXEY CREEK. 

Gun Creak Arm. 

This group, in the Lillooet Mining Division, consists of eleven mineral claims 
GW”. and fractions h,el,d by location and, owned by W. Haylmore. The property 

is situated on the eastern side of Roxey Creek, B north-easterly-flowing 
tributary of Gun Creek, the approximate latitude and longitude being 50 degrees 52 minutes 
and 123 degrees 01 minute respectively. The workings, at elevations of from 6,429 to 6,480 
feet, are on the very steep to precipitous, rocky, open ground sloping westerly from the top of 
the ridge at 6,860 feet elevation to about G,OOO feet elevation, where slopes flatten to the creek 
at approximately 5,400 feet elevation. The lower slopes are wooded, vegetation at higher levels 
being limited to scattered clumps of small evergreens. 

Access to the camp-site, at 6,,10’0 feet elevation, is by pack-trail 6 miles in length, roughly 
estimated, from the road at the Pilot mine, situated towards the centre of the western side of 
Gun Lake. This branch road, 1 miles in length, connects with the highway near the junction 
of the Bridge and Hurley Rivers, 40 miles from Bridge River Station on the Pacific Great 
Eastern Railway. Another pack-trail, possible 7 miles in, length, used to reach the Genz and 
other prospects in the adjoining district, leaves the highway near the Wayside mine and 
esteuds north-westerly around the head of Gun Lake an,d eventually connects with the trail 
from the Pilot mine. 

The formation is composed of quartz diorite of the Bendor batholith, the local phase being 
a biotite quartz diorite, a medium-grained light-greenish rock highly altered in the vicinity of 
the deposits. Parallel to the main showing, and 25 feet to the east of it, a brawn-weathering 
dyke of ferruginous carbonate composition cuts the batholithic rock along an easterly strike 
with a vertical dip. 

The work done, consisting of open-cuts and stripping, is localized in the vicinity of two 
lenticular mineralized bodies located en &helm along au easterly-westerly trend. The larger 
showing is associated with an easterly-striking fracture which was traced for a length of 
45 ieet, conditions at both extremities being obscure. The deposits consist of massive to finely 
crystalline arsenopyrite, which shows incipient oxidation along some of the fractures, in 
streaks, masses, and disseminations in the irregularly silieified igneous rock. Quartz is ocea- 
sionnlly present, and cobalt-bloom is comparatively well developed in places. The arsenopyrite, 
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generally uniformly distributed throuihout the gangue, also occurs in exceptionally large 
masses, as, for instance, a sample awoss 5.5 feet which assayed: Gold, 1.32 oz. per ton: silver, 
trace; arsenic, 44.2 per cent. Selected material with a little included quarts assayed: Gold, 
1.24 oz. per tan; silver, 0.20 oz. per tan. 

In the most northerly or No. 1 showing, stripped for a length of 45 feet between elevations 
of 6,440 and 6,48O,feet, the width of the mineralization is only partially exposed in mast places. 
Commencing at the top and chaining westerly down the steep to precipitous slope, widths of 
arsenopyrite mineralization are as follows: At zero, elevation 6,480 feet, 4.5 feet; at ehainage 
4 feet, 10.5 feet, which assayed: Gold, 0.66 oz. per ton; silver, 0.1 oz. per ton. At chainags 
14 feet, 2.5 feet, which assayed: Gold, 0,.42 oz. per ton; silver, 0.2 oz. per ton. At chainage 28 
feet, 2.5 feet, which assayed: Gold, 0.32 OZ. per ton; silver, trace; the adjoining Z-foot width to 
the north being more lightly mineralized with arsenopyrite. At chainage 36 feet, 1.5 feet; 
amI at ehainage 45 feet, 8 in&es of oxidized material containing specks of arsenopyrite and 
s,pots of cobalt-bloom. Below the latter point the fracture could not be traced, where the 
ground falls abruptly. To the west going towards Roxey Creek the rocks are iron-stained in 
places along the general trend of the deposit. 

The No. 2 lens, the eastern or upper end of which is 17 feet southerly from ehainsge 42 feet 
an No. 1 lens, has been stripped for a length of 24 feet between elevations of 6,435 and 6,450 
feet. No definite fracturing,was observed in the case of this showing, which is heavily min- 
eralized with arsenopyrite throughout its length, widths varying from 5 or 5.5 feet at the 
extrwnities to 1.5 feet where it narrows locally between points 1 and 10, feet from the lower end. 
No continuity was apparent beyond the upper point and the ground, immediately below was 
covered ‘by talus. A sample across 5.5 feet at the lower extremity of the exposure assayed: 
Gold, 1.32 OZ. per ton; silver, trace. Fifteen feet to the south-west there is an open-cut at 
6,420 feet elevation, where arsenopyrite occurs in streaks and disseminations, with some quartz 
in the altered siliceous igneous rock, the mineralization being associated with a local fracture 
striking north 40 degrees east and dipping at 45 degrees to the south-east. A sample across 
the 2.5-foot section next to the hanging-wall assayed: Gold, 0.24 oz. per ton: silver, 0.2 oz. per 
ton; and a sample across the adjoining 3 feet on the foot-wall side assayed,: Gold and silver, 
trace. Continuity is not apparent to the south-west, where the rock is largely decomposed, 
and to the north-east loose rack separates the small exposure from lens No. 2. Prospecting 
on the ground was carried on during the summer months. 

MAINLAND Coast AND ISLANDS. 

Loughborough Z&t Area. 

This company’s property, in the Vancouver Mining Division, consists of 
Lou&bomugh twelve mineral claims held by location. They are situated on the eastern side 

Gold Mines, Ltd. of Loughborough Inlet, about 139 miles in a direct line north-west of Van- 
couver. Theeamp, adjoining deep water, is 1.5 miles north of Roy Post-office 

and 1 mile south of Gray Creek. The claims cover ground sloping irregularly to the inlet on 
the west, the gentle to fairly steep slopes being interrupted by benches and depressions, or hills 
with abrupt to almost vertical faces on their western sides. The various workings are at 
elevations of from a little above sea-level to 90’0 feet, the upper of two closely spaced adits on 
the Loughborough claim, being driven into the base of a vertical bluff, at 570 feet elevation, 
above a swampy bench. The wea is densely wooded and near Gray Creek there are patches 
of big timber, the trees, up to 5 feet in diameter, including hemlock, cedar, and Douglas fir. 
Water is plentiful on the claims and conveniently accessible for genera1 purposes. A small 
creek. situated about 1,200 feet southerly from the main workings, has a fall of 30,O feet in a 
comparatively short distance, affording potentialities far a useful water-power development 
at mcderate cost. The property is well situated for cheap transportation, a weekly passenger 
and freight service being maintained by the Union Steamship Company to Roy Wharf. Heavy 
freight, including sacked ore shipments, have been handled at the landing near the camp-site, 
from which B tractor-road I,.3 miles in length le& easterly to the mine. 

The predominating formation consists of hornblende diorite of the Coast Range batholith. 
Locally this rock has a. medium to coarse-grained texture, being composed essentially of altered 
andesine with a few grains of interstitial quartz and abundant fresh hornblende. Chlorite, 
epidote, calcite, and kaolin are common and some relatively large apatite aggregates are present. 

2 
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The rock is traversed in places by veinlets containing epidote and sanidine. Complexly asso- 
ciaLed with the hornblende diorite are dykes and intrusive bodies of highly-altered, acidic 
character, two specimens of which were determined as foilows: (1.) Light-coloured phanero- 
crystalline rock, which, under the microscope, shows abundant quartz (30 to 40 per cent.) 
occurring as anhedral grains in a complex of shreddy white mica, kaolin, and calcite, with a 
few unaltered fragments of feldspar, “ ghosts ” of old feldspars being outlined by the complex. 
A little hornblende, largely gone over to chlorite, with &dote, chlorite, and iron ore, are 
present, apatite occurring as an accessory mineral. (2.) Light-eoloured, medium- to fine- 
grained equigranular rock composed of equal amounts of quartz and feldspar, the latter 
mineral being highly altered and in places showing fine twinning, probably both orthoclase 
and albite or albite-oligoclase. The rock contains a little disseminated chlorite, epidote, and 
iron ore. 

The principal veins follow fractures or narrow shear-zones having a general north-easterly 
strike with steep south-easterly dips. They generally occur along the irregular contact of the 
hornblende diorite and the acidic intrusives, but in places penetrate the latter, which are some- 
times silicified and pyritized,. Mineralization consists of disseminated grains and crystalline 
aggregates of pyrite irregularly distributed through the gangue of quartz and altered, sheared, 
frequently silicified rock. No other minerals were noted, but small percentages of copper are 
present in some shipments listed below. Values are principally in gold with accessory silver. 
In one polished section, examined under the microscope, no gold was seen with magnifications 
UP to 450 diameters. Crushing of similar material to 200 mesh shoul’d release almost all the 
sulphide from the gangue. The following shipments of sorted ore, made to the Tacoma smelter 
in 193:5 and 1936, total 110 tons, averaging 0.9 oz. aold per ton and 3.5 silver per ton:- 

The property, first known as the Golden Gate group, was staked, in 1933 by W. Willis, 
being acquired in 1935 by the Loughborough Gold Mines, Limited, a private company. In 
September, 1936, the present public company was incorporated. 

On the Loughbowxrgh claim, adit-workings, at elevations between 530, and 57,O feet, develop 
two closely-spaced veins which appear to join going north-easterly. They strike about north 
75 degrees east and have south-easterly dips of from 65 to 80 degrees. On the surface they 
outcrop on a bluff at, and to a height of about 35 feet above, the portal, of the upper adit. The 
possible south-westerly extension of the outcrop is covered in the swampy flat ground below the 
adits. Going north-easterly for 125 feet up the steep ground beyond the top of the cliff, a 
small stripped patch, at 660 feet elevation, exposes B width of 20 inches of iron-stained horn- 
blende diorite and quartz containing light pyrite mineralization an,d some oxidized streaks. A 
sample across the width specified assayed: Gold, 0,.12 oz. per ton; silver, 0.1 oz. per ton. At 
from 850 to 900 feet elevation and 725 feet to 755 feet north-easterly from the upper adit- 
portal, two small cuts show quartz, I to 3 feet wide, in granitic rock along a fracture striking 
north 75 degrees east and dipping 65, degrees to the south-east. In both cuts minor amounts 
of scattered pyrite are present in the quartz. These showings are along the trend of th,e main 
vein in the upper adit and have similar dips, but surface-trenching at shorter intervals would 
be necessary to definitely correlate them. Hornblende diorite is exposed at and a,djaeent to 
the portal of the upper adit, at 570 feet elevation, but the workings on this level are chiefly in 
one or other type of the altered acidic intrusives. Measuring from the portal, or point A, it is 
driven as follows: East for 18 feet to B; north 81 degrees east for 16.7 feet to C; north 
65 degrees east for 13 feet to I,; and south 80 degrees east for 12.5 feet to the face at E. A,, 
offset is made from D for 5 feet north 22 degrees west to F, from which point a stope erten,ded 
north 77 degrees east for 26 feet and south 77 degrees west for 18 feet. At the north-easterly 
and south-westerly ends the back of the stope was 35 and 20 feet respectively above the level, 
the stope-floors sloping down towards Station F. Since the writer’s examination in June, 1936, 
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this stope is reported to have been enlarged and extended towards the adit-portal. From the 
latter point, or A, to 8 feet east the drift passes over the top of a raise, inclined to the east, 
which connects with the stope extension helow the floor of the level. For the next 10 feet to B 
the drift passes over a pillar, and from B to 6 feet east over the top of a shaft sunk on the steep 
southerly dip of the vein an,d connecting with the lower adit 40, feet below. The northern vein, 
following the main fracture, was first exposed on the north side of the drift where side-swiping 
had been done 3 feet east of B. It is well defined, striking north 75 degrees east, with a south- 
easterly dip of 80 degrees. The same showing, sampled where it went into the north wall of 
the drift opposite the east side of the shaft, 6 feet beyond B, gave an assay, across 3 feet, ‘of: 
Gold, 0.78 oz. per ton; silver, 4 oz. per ton. Next to this sample section, going south across the 
roof of the ,drift, there was 22 inches of silieified rock, then 4.6 feet of scattered pyrite in a 
siliceous gangue which assayed: Gold, 0.1 oz. per ton; silver, 0.1 oz. per ton. This last section 
is associated with the subsidiary southern fracture which is fairly well defined over the shaft, 
hut becomes irregular and curves north-easterly going towards the stope. East of the shaft 
conditions are indefinite, and pyrite is of sparse occurrence in scattered quartz and silieified 
rock over narrow widths chiefly along the northern wall of the drift. The stope is along the 
north-easterly extension of the northern vein as sampled previously in the drift, but both veins 
have been stoped together in places. The northern vein is well marked with a smooth foot-wall 
dipping from 65 to 75 degrees to the south-east, its width averaging about 2 feet. Some quartz- 
pyrite mineralization was visible along the greater part of the back of the stope, which was 
about 20 feet, roughly estimated, below the surface. The following three samples, repre- 
senting one section from foot-wall to hanging-wall, were taken at the upper north-easterly 
end of the stope: (1) 22 inches assaying: Gold, 0.22 oz. per ton; silver, 1.2 oz. per ton; (2) 
26 inches of rock-parting assaying: Gold, 0.03 oz. per ton; silver, trace; (3) 22 inches assay- 
ing: Gold, 054 oz. per ton; silver, 2 oz. per ton. A sample across 32 inches in the face at the 
upper south-westerly end of the stope assayed: Gold, 0.62 oz. per ton; silver, 2.2 oz. per ton; 
and a sample across 5 feet in the roof, 4 feet back from the last sample location, assayed: Gold, 
0.26 oz. per ton; silver, 1.2 oz. per ton. 

The lower adit-portal, or point G, is 70 feet west of point A and at 530 feet elevation. It 
is,driven as follows: South 65 degrees east for 53 feet to H; north 65 degrees east far 19 feet 
to J; east for 51 feet to K; south 80 degrees east for 46 feet to L; north 55 degrees east for 
12.5 feet to M; and north 10 degrees west for 36 feet to the face at N. There is a crosscut, 
6.5 feet west of K, which extends north 2 degrees east for 12.6 feet. Connection is made with 
the shaft (east of B in the upper level) at points 23 to 29 feet east of J. This shaft is said to 
continue down on the same steep incline for 40, feet below, but is inaccessible, being largely 
filled in. A sample across 2 feet 20 feet easterly from the shaft at a point midway between the 
two levels, where stoping on the northern vein was proceeding, assayed,: Gold; 0.46 oz. per ton: 
silver, 2.4 oz. per ton; and a sample across 28 inches, just west of the shaft at the same inter- 
mediate level, assaye,d: Gold, ,022 oz. per ton; silver, 0,.8 oz. per ton. The first course of the 
lower adit, from G to H, passes through talus and is close-timbered. In the drift section, 
beyond this crosscut approach, the veins follow the irregular contact-zone of the hornblende 
diorite and altered intrusives, the former rock lying to the north of the vein system. The 
northern vein is first encountered at H, where it is from 20 to 32 inches wide and apparently 
low grade as exposed in the roof on the northern side of the drift. Continuing easterly, this 
vein, swelling and pinching with average narrow width, is followed by showings in the floor 
to K, B section 2Ofeet long adjoining the shaft having been stoped. At K an S- to lo-inch vein 
comes into the south wall from the hanging-wall side, where a sample across 8 inches assayed: 
Gold, 0.26 oz. per ton; silver, 0.15 oz. per ton. At a point 11 feet easterly from K the two 
veins have joined and form one vein, which is followed to within 10 feet of L, where it breaks 
up into several narrow stringers. In the face at L there is no definite fracture, slip-planes 
tend,ing to strike easterly, with southerly dips of IO degrees to 80 degrees. A sample across 
30 inches in the floor of the drift, 16.5 feet easterly from K, assayed: Gold, 0.26 oz. per ton; 
silver, 3.6 oz. per ton; and a sample across 9 inches, 10 feet westerly from L, assayed’: Gold, 
0.34 oz. per ton; silver, 0.05 oz. per ton. Between L and M the working is largely in altered 
rock and from M to N in hornblende diorite. Opposite M a branch has been driven easterly 
for 4 feet along a narrow aplite dyke contained within a zone of altered, silicified, crushed rock 
ho&red by fracture-planes striking south 65 degrees east and dipping steeply to the south- 
~west. The short crosscut west of K is in hornblende diorite. The combined dumps of the two 
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adits are estimated to contain about 700 tons of mineralized quartz and vein material which is 
lower grade than the ore shipped but of potential contributory value if future development 
warrants mill-installation. A grab sample from these dumps, not representative of bulk, 
assayed: Gold, 0.36 oz. per tan; silver, 1.2 oz. per ton. The outcrop of the above vein system 
can be explored for new ore-shoots by surface work. Lateral extensions to the partly-exploited 
shoot may be found by further d,rifting and its downward extension can be tested by cleaning 
out the shaft and continuing work at a lower horizon, if found warranted by conditions. 

South-east of the adit-workings a quartz vein has been exposed by open-cuts and stripping 
over a. length of 5’0 feet at 865 feet elevation. It strikes north 75 degrees east and dips south- 
easlerly at 65 d,egrees and, with silieified rock inclusions, is from 2 to 8 feet wide, containing 
fineiy disseminated pyrite in places. 

On the Stuart claim, about 3,000 feet north,-north-west of the above-deser?bed main 
workings, a limited amount of exploratory work has been d,one, at 280 feet elevation, on 
timbered ground sloping gently towards the inlet. A small quartz-outcrop is exposed at the 
top of a !20-degree inclined shaft which is said to be from 15 tc !29 feet deep. It was nearly 
full of water, so that the character and attitude of the vein were difficult to determine. It 
appears to strike easterly with a southserly dip approximating 30 degrees and, at the collar of 
the iwline, consi& of a wi&h of 1.5 feet of quartz containing scattered small masses and 
disseminations of pyrite. Adjoining this showing, the intrusive igneous rock is highly altered 
and silicified. A selected sample of massive pyrite, with a little quartz, a,ssayed: Gold, 0.24 
m. per ton; silver, trace. At 256 feet elevation, and 86 feet south-easterly from the incline, 
there is a Z&foot adit, driven along a curving south-westerly course, which has not reached 
its objective. More trenching would be necessary to determine the true strike and attitude 
of th,e vein at the incline from which good assays are said to have been obtained. 

At 260 feet elevation, about 400 feet north-easterly from the incline and ‘beyond a small 
creek, there is an E-foot adsit leading to B $-foot winze full of water. These workings expose 
irregular, sparsely-mineralized quartz-bands and stringers lacking specific definition. Selected 
quartz and pyrite from hhis point assayed: Gold, O.OQ oz. per ton; silver, trace. 

Near the shore on the Leora claim, about 1,500 feet west of the Stuart incline, there is a 
U&foot adit cutting a vein, 6 to 12 inches wide. which strikes north-easterly with a steep sauth- 
easterly dip, no definite mineralization being present at the point exposed. 

Intensive prospwting of the property should disclose extensions of present veins and 
other veins, the surface being largely covered with brush, moss, and soil which conceal most 
outcrops. 

Adjacent to the freight platform and float, camp buildings on the Gordolz claim include 
bunk- and cook-house accommodation for about twelve men, change-room, and office. At the 
mine a Gardner-Denver compressor, of r&out 12.5 c.f.m. capacity, is driven by a L&ad 65- 
horse-power gas-engine. A Massey-Harris 50-horse-power tractor and trailer were in use 
for hauling sacked ore to the landing. 

EAST THURLOW ISLAND AREA. 

Th,e property of this company, in the Vancouver Mining Division, consists of 
Thurlow Gold sixteen mineral claims hel’d by location. Since 1934 work has been carried 

Mines, Ltd. on intermittently under lease by the Northern Mining and Milling Company. 
The claims are on the easterly side of East Thurlow Island) contiguous to 

Nodales Channel, slbout I&?1 miles in a direct line north-westerly from Vancouver. The gen,eral 
topography of the island, is of rugged oharaeter, the summits of the wooded hills being at 
elevations of from 1,400 to 2,203 feet above sea-level. The vegetation is dense, which, taken 
into consideration with the generally deep overburden, impedes prospecting. The adit, at 200 
feet elevation,, is at the foot of th,e steep to precipitous ground sloping south-easterly to a 
tinch, at from 170 to 185 feet elevation, on which the shaft-site and camp buildings are 
situated, the workings being within 1,800 feet of the beach. Deep water extends close to the 
shore, the float, at which freight is handled, being about 5.25 miles eadterly by water aroun,l 
the north-eastern end of the island from Thurl,ow (Shoal Bay), the nearest settlement, 
Transportation to Thurlow and local points is provided by Union Stewship Company boats, 
From the landing B tractor-road,, over which a truck has been driven, extends for 2,000 feet 
to the main workings. 
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The formation is chiefly composed of granodiorite of the Coast Range batholith, which, 
adjacent to the developed section of the vein, contains numerous scattered inclusions of 
audesite. The vein, generally varying in widtb from 3 to 1 feet, strikes north-westerly and 
d,ips southrwestterhy at angles of from 50 to 70 degrees. It is somewhat irregular in strike 
and dip and is broken at several points by pronounced faults. At points in the main adit-drift 
the vein contains flat-lying “horses ” of granodiorite 2 to 4 feet thick. 

Mineralization consists of pyrite, with occasional chalcopyrite, the sulphides being irregu- 
larly distributed as disseminations, streaks, or masses through ,the quartz gaugue. The 
following assays indicate the value in specimen and selected material: (1.) Massive pyrite: 
Gold, 5.54 oz. per ton: silver. 4.4 CT, per ton. (2.) Mixed chalcopyrite and pyrite with a little 
quartz: Gold, 1.14 oz. per ton; silver, 7.2 oz. per ton; copper, 6.6 per cent. (3.) Quartz, 
lacking visible sulphides: Go&O.08 oz. per ton; silver, 0.2 oz. per ton. (4.) Mill concentrate: 
Gold, I.64 oz. per ton; silver, 0.6 oz. per ton; copgper, 1 per cent. 

Th,e history of the property, as recorded in the Annual Reports of the Minister of Mines 
for 19819, 1921, 1928, 19.30, and, 1933, and in Bulletin No. ‘1, 19382, “Lode-gold ,Depo:sits of 
British Columbia,” is summarized as folkvxs: The nucleus of the present property, first 
known as the Dawn group, was staked by A. Pritchard. Development-work was initiated by 
the Ladysmith &ueltiug Cor,poration in 191% It was renamed Hope group in 1927. The 
Thurlow Gold: Mines, Limited, was incorporated in 1928, and in 11931 the Pacific Copper Mines, 
Limited, acquired an option and continued dwelopmen,t. In 1933 the property was under 
option to the Federal Gold, Mines, Limited, and since 1934 it has been worked at intervals 
by R. W. Burton, H. W. Dewhurst, and associates of the Northern Mining and, Milling 
Company. They installed a mill of a nominal capacity of 10 tons in 24 hours at the portal 
of the adit at 200 feet elevation. The equipment includes a 5- by T-inch “ Universal ‘) jaw- 
crusher, a 3% by 30.inch Union Iron Works hall-mill, plunger<type Vancouver Engineering 
Works feeder, and Wilfley concentrating-table, the machinery being driven by Fairbauks- 
Morse 12.horse-power oil-engine. Small lots of concentrates and sorted ore were shipped to 
the Tacoma smelter at intervals during 1935 and 1936. 

Going south-easterly from tbe highest point, the workings are located as follows: Con- 
nected open-cuts along a line of low bluffs bebween 355 and 345 feet elevation; portal of adit, 
60 feet south 30 ,degrees east from the lowest surface showing and at 200 feet elevation: 
open-cot (south-eastern end) 177 feet south 23 d’egrees east from the adit-portal and at 190 
feet elevation; collar of inclined shaft 212 feet south 23 degrees east from the adit-portal 
and at 185 feet elevation. The first-mentioned open-cuts expose an oubcrop-length of 37 feet 
along an irregular northerly strike with a westerly dip of 50 degrees, the vein being cut off 
at its southern end by a fault striking north 83 degrees east an,d dipping north,erly at 72 
degrees. At the northern end conditions are indefinite, the vein pinching, possibly approaching 
another fault not exposed. With the exception of the S-foot northerly section, which is slightly 
displaced on a minor fault, the showing is continuous, widths being from 46 to 64 inches. 
A sample taken aeroa 48 inches on the foot-wall side of the vein at the southern end of the 

- exposure, next to ,tbe fau,lt, assayed: Gold, 0.32 oz. per ton; silver, 0.5 oz. per ton; and a 
sample across the adjoining 16 inches on the hanging-wall side assayed: Gold, 0.03 oz. per 
ton; silver, 0.2 oz. per ton. A sample across 46 inches, 17 feet northerly from the southern 
end, assayed: Gold, 0.08 oz. per ton; silver, 0.3 oz. per ton. 

The adit is driven north 20 degrees west for 1136 feet, conditions being d,eseribed by 
measurements from ,tbe portal. At 92 feet a. branch extends ncmtb 70 degrees west for 34 
feet, and at lo,2 feet another branch extends first north 50 degrees for 33.5 feet, then north 
30 degrees east for 21.5 feet. Between points 82 and 90 feet there is B winze, albout 15 feet 
deep, sunk on the vein, dipping 60 to 65 degrees westerly. Above the level the vein h,as been 
stoped to the surface over a width of from 7 to 8 feet between points 11 and 32 feet in from 
the portal, the foot-wall dip here being 65 degrees south-westerly. In this section, at chainage 
20 feet, the vein was displaced 2.5 feet south-westerly on a fault striking north 70 degrees 
east and dipping from 15 to 80 degrees southerly. This vein does not persist in the back of 
the stoped section, 27 to 183 feet above the level, between chainages 32 and 67 feet, its crest 
plunging north-westerly down to the winze looation, where it is 2.5 feet below the ad&floor. 
No definite ‘break or fault was noted to account far this condition. Just beyond chainage 32 
feet there is a short length of pyritized quartz, 12 to 18 inches wide, associated with poorly- 

- 
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defined fracture-planes dipping 50 degrees easterly, the quartz appearing to continue UP on 
this dip towards the surface. The easterly-striking fault noted on the surface, at 245 feet 
elevation, was not definitely located in the drift, but its projected position at the latter horizon 
corresponds closely to th,e end of the stoped section at chainage 61 feet. In the main adit at 
chainage 1,16 feet, and crossing i,ts two branches, there is a pronounced, fault striking about 
north 81 degrees east and, dipping 76 degrees northerly, this being beyond the vein-exposures. 

The vein, showing in places in the floor of the adit, between the portal and chainage 92 
feet, is not properly exposed for sampling at regular intervals. Samples taken aL accessible 
points gave the following results: Across 4 feet of massive pyrite mineralization at 92 feet, 
OT 2 feet northerly from the w&e-collar, 2.5 feet below the floor-level: Gal& 4 oz. per ton; 
silver, 2.8 oz. per ton. Across 6 feet, 12 feet down the winze and just above water-level: 
Gold, 0.26 oz. per ton; silver, 0.15 ot. p,er ton. Across 2.5-foot partial expoxure at 13 feet: 
Gold, 1.24 oz. per ton; silver, 2 oz. per ton. Across 2.foot partial exposure at 34 feet: Gold, 
0.12 oz. per ton; silver, 0.4 oz. per ton. Aeros’s 3.5-foot partial.exposure at 32 feet: Gold, 
0.30 0%. per ton; silver, ,0.5 oz. per ton. The vein in the floor is evidently continuous and 
irregularly mineralized throughout the section specified, or for a length of 92 feet, with con- 
centrations of pyrite adjacent to the winze. It will be noted that the 50.degree westerly 
dipping, 37.foot outcrop section,, lies a little to the west of and opposi’te the adit vein section 
in the floor between points 66 and lo,3 feet in from the portal. This roughly corresponds 
to the’missing top portion of the vein over its plunging crest. The relationship of the two 
vein sections is not known, but they could be connected with a snmll amount of work from 
the level. This might disclose information having a bearing on the continuity of the vein to 
the north. Extension of the north-westerly ,branch for a short d,istan,ce should encounter the 
surface showing on its dip, unless it has been disturbed by faulting before reaching the level. 
The open-cut, 177 feet south-easterly from the adit-portal, is from 15 to 20 feet long but 
largely caved. Pyritized and iron-stained quartz up to 22 inches wide is visible in the floor 
for a length of 12 feet at the south-westerly end of this working, which extends along & 
bearing north 35 ~degrees west. The 2.compartment inclined shaft, full of water to within 
6 feet of the collar, was sunk westerly about 65 degrees. An authoritative plan shows it to 
be 72 feet deep, with a drift ,at 120 feet elevation extending along a crooked north-westerly 
course for 30 feet to where the vein was cut off by a fault striking north 35 degrees east and 
dipping 35 degrees south-easterly. Beyond the fault a crosscut 20 feet long is shown extending 
northerly. This fault, projected ho the surface, would pass a short distance in front of the 
portal of the adit. From the relative position of the two vein sections and assuming a dip 
of 65 degrees, a. crosscut driven approximately 40 feet south-westerly from a point beyond 
the fault in th,e lower level should cut the extension of the vein developed by the adit. There 
is a considerable amount of quartz on the shaft-dump from which a small tonnage is s,aid to 
have been sorted for milling or shipping. A grab sample, not necessarily representative of 
the remaining material, assayed: Gold, 0.10 oz. per ton; silver, 0.4 oz. per ton. 

On the gentle slope adjoining the shore, between points about 1,800 and 1,40’0 feet south- 
easterly from the shaft-collar, an outcrop has been traced by trenching and stripping for a - 
length of 500 feet. The showings here, which are along the general trend of the previously 

described vein section, are associated with well-defined fracture-planes striking from north 45 
degrees west to north 50 degrees west and dipping SO degrees south-wesberiy or vertical. 
Pyrite mineralization in this section is generally light, with occasional mas~iye streaks. 
Widths are from 15 inches at the shore to 18 inches at the northern end, the maximum width 
noted being 28 inches, where a sample assayed: Gold, 0.10 oz. per ton; silver, trace. Aceon,- 
mod&ion for B small crew is provided bv buildings near the mine and there is a manager’s 
residence at the landing. 

PHILLIPS ARM AREA. 

This property, in the Vancouver Mining Division, consists of the following 

Doratha Morton. nine Crown-granted mineral claims and fraotions: Doratha Morton, LJ,x-~~~~ 
Morton FT., Percy, Africa, Comoz FT., Chimnang, Eurr, Daw&s, a,,d~n&er, 

said to be held under working agreement by interests locally represented by R. Crowe.Swords, 
of the Hercules Consolidated Mining, S’melting, and Power Corporation. This company is 
said to hold forty-eight adjacent claims by location, these being recent stakings. The precise 

location of the Crown-granted claims is shown on B.C. Department of Lands Mineral Reference 
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Map No. 5~280. The holdings extend westerly from the western shore of Phillips Arm, 
covering an area immediately south-west of Fanny Bay, the beach camp being approximately 
135 miles in a direct line north-westerly from Vancouver. The mine camp, adjoining the 
principal workings on the Dwzihr :lioi,‘on e!ain:, is on a bench at 2,300 feet elevation, which 
interrupts the general, steep, north-easterly slope ,to Phillips Arm. The area is well timbered 
with hemlock, cedar, and yellow cedar, with some fir at lower altitudes. Deep water extends 
close to the shore, the upper camp being connected with the landing by a steep, wide trail. 

The deposits occur in a shear-zone, up to 100 feet or more in width, striking north- 
westerly ,and dipping south-westerly at angles of from 79 to 80 degrees. In a general way 
it follows the irregular coniac: between argillaceous, sehistose rocks, and granitie rocks of 
the Coast Range batholith, but, in detail, cuts both formations in places. The igneous 
intrusive are of two distinct types, the deposits, which consist of numerous bands, stringers, 
and lenses of quartz, being found mostly in a medium- to coarse-grained, light-coloured, altered 
granite. The other type is a medium-grained, dark-coloured diorite or quartz diorite, a 
specimen of which, examined microscopically, was composed of abundant basic andesine, 
quite fresh but fractured and veined by epidote and hornblende, with a little orthoclase and 
microline, quartz being common, some of it undoubtedly secondary. Hornblende was abundant, 
commonly associated with iron ore, epidote, zoisite, and white mica. Some calcite was present 
in the rock, which was highly fractured, the fractures being filled with a complex of secondary 
minerals. The relative proportions of the principal minerals present were andesine, 50 per 
cent.; quartz, 15 per cent.; and hornblende, 25 per cent. 

The formations and the deposits are cut by numerous irregular dykes and intrusive bodies 
of fine-grained and&tic rock which are later than the mineralization. The lenticulsr occur- 
rences of quartz or silicified altered rock are irregularly mineralized with pyrite, which is 
generally in banded streaks or seams roughly parallel with the trend of the zone, concentra- 
tions being found where shearing has been intense. At a few points copper-car”wnate stains 
accompany the pyrite, which occurs in massive form or as well-defined crystals. Gold values 
appear to be largely associated with pyri’te, samples of selected material assaying from 1.19 
to 2.34 OZ. gold per ton and from 1.5 to 9.5 oz. silver per ton. 

The history of the Doratha Morton group dates back to 1898 and 1899, this ori&ml 
operation having been closed down after about 10,000 tons of ore had been mined and treated 
in the cyanide-mill, situated at tid,e-water, which was connected with the mine-workings by an 
aerial tramway. Subsequently the machinery and mining equipment were removed and the 
property is reported to have remained idle until 1924, when some development was dsone by the 
Glasair Mining Company, of Vancouver. 

Work was continued in 1933 and 1934 by the Hercules Consolidated Mining, Smelting, and 
Power Corporation, while the Santiago Mines, Limited, carried out a little work in 1935 under 
a lease agreement. No activity occurred at the property during 1936. References to the 
Dorntha Morton are ccntained in the Annual Reports of the Minister of Mines for 1898, 1899, 
1925, 1926, 19,27, 1933, and 1934. In the last mentioned, page F 8, it is recorded that the 
production made in 1898 and 1899 yielded approximately 10,000 oz. silver and 4,434 oz. gold. 
The same report contains the assay results of numerous samples taken in the new and old 
workings. The latter, comprising five adits, include a. total footage of about 2,100 feet of 
drifts and crosscuts, most of the stopinz having been done above the No. 1 level, which 
develops the vein-zone for a length of 500 feet to a depth of from 19 to 150 feet. Work done 
on the Doratha Morton claim by the Hercules Consolidated Mining, Smelting, and Power 
Corporation consists of three adits, aggregating a t&al footage of about 259 feet, and a 
number of open-cuts. This later dwzlopmeni, with which the present report is chiefly con- 
cerned, is located north-westerly from the old workings, the shear-zone now having been 
traced by openings, generally superficial, for a combined length of about 1,400 feet. 

Conditions are described, going south-easterly from the north-western extremity of the 
developed area. The rock formation is altered, frequently silieified, granitk unless otherwise 
specified, and dykes are all of fine-grained and&tic type. In No. 2 open-at, at 2,5,l2 feet 
elevation, on the hanging-wall side of a narrow dyke, there is a 3%inch width of rusty quartz 
with pyrite-streaks, which assayed: Gold, 0.92 oz. per ton: silver, 0.1 oz. per ton. Eighty 
feet south-easterly the No. 1 open-cut, at 2,5:24 feet elevation, exposes a ,lli-inch width of 
similar quartz containing pyrite-specks, which assayed: Gold, 020 oz. per ton; silver, 1.0 oz. 
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per ton. This is on the hanging-wall sid,e of a 4%inch width of interbanded quartz and rock, 
on the fooLwall side of which there are three short, narro+ sections of dyke with varying 
westerly strikes and differing dips. The ponttal of the “ 250 ” level is at 2,456 feet elevation, 
and 90 feet north 40 degrees east from the No. 1 open-cut. Driven south 31 degrees west as 
a crosscut for 146 feet, it contains a drift, 55 feet in from the portal, which extends for 24 
feet along the “ foot-wall ” fracture striking south 45 degrees east and dipping 80 degrees to 
the south-west. Chaining from the portal, this working intersects highly-metamorphosed, 
schihistose, sedimentary rocks, including a narrow tongue of granite, to 47 feet; from 47 feet 
to 72 feet the rock is chiefly altered, silicified granite and quartz on the south-eastern side of 
the crosscut with fine-grained, somewhat altered, and&tic dyke on the opposite wall; this 
dyke then extends an both walls to a contact, striking easterly with 73 degree southerly dip, 
with altered silicified granite. The latter rock is then cut to 138 feet, where the “hanging- 
wall ” fracture strikes south-easterly and dips 70 degrees south-westerly. Between this frac- 
ture and the face there is diorite, the composition of which was previously described. Samples, 
taken in the drift across 22 and 38 inrhes of ircn-stained: ouar’z at points 7 and 1% feet respec- 
tively from the crosscut, both assayed B trace in gold and silver per ton. In the face of the 
drift similar quartz is 1 foot wide and at the crosscut-drift intersection the showing is cut 
off ‘by the irregularly-shaped large dyke previously meqtioned. A sample across 20 inches 
of quartz and silicified granite st a point 12 feet back from the face of the crosscut, or at 
chainage 134 feet, assayed: Gol,d, 0.10 oz. per ton; silver, 0.5 oz. per ton. The portal of the 
“ Old No. 2 workings” at 2,478 feet elevation is situated ,about 200 feet south-easterly from 
No. 1 open-cut. Superficial and shallow underhand stoping was done near the portal of this 
level, the main course of which extends westerly for about I45 feet. At 75 feet in from the 
portal there is a IS-foot north-westerly drift which develops B quartz-lens up to 33 inches 
wide. Its south-easterly end is cut off by a. westerly-striking fault in the nmin adit and 
beyond this fault a southerly U-foot branch opposite the drift is all in dyke. A recent 
extension consists of a. 20-foot drift extending north-westerly from a point about 25 feet in 
from the portal, gaining shallow depth. This working developed a short section of high-grade 
ore which at its north-western extremity is cut off by a fault and at its south-eastern end 
merges with the old gtope. A grab sample from a small pile of well-mineralized quartz 
assayed: Gold, 2.34 oz. per ton; silver, 6.5 oz. per ton. The small tonnages referred to in 
the Annual Repcrt of the Minister of Mines for 19,34 were shipped’ to the Tacoma smelter from 
this stope extension. In the main working th,e altered, silicified granite is exposed to a point 
104 feet in from the portal, where there are spots of quartz adjoining a dyke which extends 
to the face. 

The portal of the “ 100 ” level, at 2,480 feet elevation, is 2,60 feet easterly from the last- 
mentioned working. It is driven south 15 degrees east for 14 feet, then south 48 degrees east 
for 39 feet, the latter course be!nz a drift. Immed~iatelv above the portal, to the south-east, 
there is a zone of alternating quartz bands and stringers, 8 feet wide, streaks of pyrite 
occurring along th’e hanging-wall side of the showing. No. 1 cut East, at 2,518 feet elevation, 
is about 40 feet south-easterly from the face of the “ 100 ” level. In this surface working 
there is exposed a 2%foot section which, from hanging-wall to foot-wall, is as follows: II-inch 
quartz-lens; ll-inch diorite dyke; le.inch quartz-band; 6 feet of diorite; 5 feet of sheared, 
altered sedimentary rock containing quartz stringers; 5-foot quartz-band. A sample across 
the last-mentioned section, which contained pyrite, assayed: Gold, 0.08 oz. per ton; silver, 0.4 
oz. per ton. A selected sample from the same showing, which is 15 feet long and narrows to 
20 inches at its north-western end, adjoining a slip, assayed: Gold, I.10 #oz. per ton; silver, 
1.5 oz. per ton. Reverting to the “100” level, B sample aeros~ 12 inches from a quartz- 
showing partially exposed along the south-western wall of the drift between the face and a 
point 11 feet back assayed: Gol,d, 0.24 oz. per ton; silver, 0.7 oz. per ton. The north-western 
end of the NO. 1 level drift of the old workings, which breaks through to the surface, is about 
1,50 feet south-easterly from the NO. I cut East and at 2,510 feet elevation. This drift, reached 
by a crosscut lo,3 feet long, is about 5,OO feet in length, developing the mineralized zone at 
depths of from IO to 150 feet below the surface. Chaining south-easterly along the drift 
from the opening at the north-western end, stoping over an irregular area has been done above 
the level to 220 feet, where the mineralized granite host-rock is cut by diorite whi& intersects 
the drift to 265 feet. Silicified granite containing bands and patches of quartz is then followed 
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to 323 feet, in which section there is a small stope. At the latter chainage-point the irregu- 
larly-branching drift cuts through altered andesitic rock to 3~38 feet. From here to 465 feet 
conditions are complex with irregularly-trending, narrow zones and patches of silicified 
granite lying bebween areas of diorite and and&tic rock. The last 45.foot drift section to 
the face, in which there is another small stope, is largely in silicified granite and quartz, with 
diorite along the north-eastern wall. Just back of the face B narrow tongue of diorite cuts 
south-westerly through the granite. 

No. 3 level, at 2,,315 feet elevation, comprises 665 feet of workings. This footage includes 
the crosscut approach, 475 feet long, from which, 110 feet of drifting has been done under the 
central part of the section stoped above No. 1 level. Mineralization at this horizon is sparse 
in the silieified granite. Intermediate between Nos. 1 and 3 levels, the No. 4 adit, at 2,450 
feet elevation, is a crosscut, said to be 190 feet long, which is directed towards a point below 
the No. 1 level stope just north-west of the crosscut approach at the upper horizon. This 
working, from which no drifting or stoping is reported to have been done, was in bad condition 
for examination. At the south-eastern extremity of the old workings, No. 5 level, at 2,553 
feet elevation, is a crosscut 75 feet long, the portal of which is 1’25 feet north-easterly from 
the south-eastern face of the No. 1 level drift. This ,working has not reached the shear-zone 
ar’ea. 

Work done in the neighbowing area by the Hercules Consolidated Mining, Smelting, and 
Power Corporation includes an adit-crosscut adjoining tide-water near Fanny Bay, which, 
409 feet long according to the Report of the Minister of Mines for 1934, was not examined hy 
the writer. 

VaNcouvER ISLAND.* 

This company is stated to own zome thirty-five mineral claims and fractions, 
Vancouver Island some of which are Crown grants, in the vicinity of Mineral Creek. The 
Gold Mines. Ltd. camp and workings are on Mineral Creek, a tributary of China Creek. They 

(N.P.L.). are reached by following the reconditioned railway-grade of the Alberni 
Pacific Lumber Company up China Creek for 8% miles from the city limits 

of Port Alherni to the junction of Mineral and China Creeks at au elevation of 1,100 feet; 
thence by approximately 11% miles of steep switehhaek road, passable by low-geared, short 
wheel-base cars and by caterpillar tractor, up China Creek to camp at an elevation of 2,600 feet. 

The workings are on the steep easterly slope of the “ V-shaped ” valley of Mineral Creek; 
the lowest is a few feet above the creek-hottom and the highest is 2~00 feet above it. Although 
the slopes of the valley are very steep, averaging 35 degrees, they are covered by a heavy stand 
of tall tim’heher and a light mantle of glacial till. The timher is ,mainly fir, hemlock being scarce, 
and, although not of merchantable grade, is quite good enough for mine-timber. 

The rock formation is highly-altered greenstone, which consists of slightly porphyritic, 
amysdaloidal, and tuffaceous varieties. The average strike of these rocks, as determined from 
the well-bedded tuffs, is north-south, the ,dips averaging 25 degrees westerly. Three main 
quartz veins, known as the Mac, B&her, and Dunsmuir, follow well-developed shears; of these 
the Mac and B&her veins strike north-westerly and range in dip from 40, to 55 degrees south- 
easterly, whereas the Dunsmuir strikes north-south and dips 80 degrees easterly. The quartz 
in these shears occurs partly as filling, but the dark-grey colour and the numerous “ ghosts )’ 
of wall-rock fragments indicate that replacement of wall-rock, both that belongin,g to the shear 
and that adjacent to it, was the more important process. A small amount of pyrite and some 
free gold are the only minerals other than quartz in these reins. 

The quartz in the veins is of varying ages. The earliest occurs as hair-lik,e stringers con- 
tained only in the included fragments of wall-rock. These veinlets terminate against a later 
dark-prey quartz that has replaced considerable wall-rock. This in turn is traversed by vein- 
lets and large masses of watery-white quartz. The vein-pyrite occurs as fine grains in 
numerous paper-thin ribbons of gouge roughly parallel to the vein-walls and as disseminated 
grains in bath grey a&water-white quartz. The sporadic visible gold occurs either with such 
pyrite-seams or as discrete grains in both grey and white quartz; the small amount occurring, 
vitiating any conclusion as to which quartz was preferred in the gold-deposition. Numerous 
calcite-seams, 1 mm. or less in thickuess, traverse the veins, conspicuously at right angles to 

* “Y d. s. stevenson. 
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and directly across the gouge ribbons, and are evidently later than these. The older reports 
indicate that so,me sphalerite occurred in the quartz veins, but none was seen by the writer 
at the time of his examination. 

In addition to the quartz veins a carbonate-zone outcrops in the creek-bottom; it consists 
of andesite and tuff t,hat have been sheared in a north-south direction over a width of spproxi- 
mately 40 feet. The development of ankeritie carbonate, numerous hair-like stringers of 
quartz, and occasional irregular pyrite v&lets, combined with kaolinitization, have so altered 
the sheared rock that it is now buff-coloured on fresh surfaces and rusty-eoloured on exposed 
ones. Examination of the sheared rock under a microscope is necessary to establish the 
and&tic or tuffaceous nature of different portions of this highly-sheared and’altered rock. 

The shear-zone follows the shearing, which ranges in strike from north 10 degrees east to 
north 20 degrees west and dips 70 de,grees easterly. 

The description of the workings will be in two parts, the first devoted to the quartz veins 
and the second, to the shear-zone. 

The quartz veins have been developed by surface-strippings, most of which have either 
sloughed or have been covered by dumps from the adits, and’ by five adits in which small 
amuunts of stoping have been done, 

Five adits have been driven on the quartz veins. They include the lower Mar adit at in 
elevation of 2,627 feet; the upper lIla,e adit at an elevation of 2,715 feet and 120 feet north 
27 degrees east from the lower rMac a,dit; the lower B&her adit at an elevation of 2,78,1 feet 
and 175 feet south 85 degrees east from the lower NIae adit; the upper B&her adit at an eleva- 
tion of 2.900 feet and 210 feet north 22 degrees east from the lower B&her adit; and, finally, 
the I1ussmuir adit at an elevation of 2,676 feet and 390 feet north 15 degrees west from the 
upper Belehcr adit. 

The lower Mao adit has been driven from the portal as follows: North 33 degrees east for 
15 feet; north SO degrees east for 10 feet to where the Mae vein, striking north 45 degrees east 
and dipping 4,O degrees south-easterly, is first intersected; north 4:2 degrees east for 75 feet 
along the vein (to point A) ; from here a short crosscut has been driven south 45 degrees east 
for 15 feet and from it a short drift south 45 degrees west for 15 feet along a branch vein 
striking north-easterly into the main Mae vein. At the end of this drift a raise has been driven 
north 45 ,degrees west for 3O’feet to break through at the surface at a point on the iLlac vein 
35 feet south 10, degrees east from the portal of the upper Mac adit; from point A (above) the 
main drift has been continued north 42 degrees east for 15 feet, then north 82 degrees east for 
30 feet,, then swinging back on the vein in a direction north 47 degrees east far 35 feet to the 
face. 

Th,e upper Mac adit has been driven in a direction north 42 degrees east for 420 feet along 
the ~VOC vein. However, at this point the vein-shear has disappeared and l,O, feet farther the 
Dw~smuir vein is intersected. A drift has been driven northward along this part of the Duns- 
nzuir vein for 4’0, feet. Part of the Mac vein has ‘been underhand stoped for a few feet along 
a section that extends fmmn a point outside the portal where the raise from the lower Mae adit 
breaks through to the surface, to a point 25 feet in from the portal; and overhand-stoped to the 
surface along a section exta1din.g from the portal to l%O feet in; a,n overhand stape between 
here and 175 feet in had just been started before mining operations ceased. The vein in this 
adit strikes north 42 d,egrees east and dips 40 degrees south-easterly. 

The Mac vein has been explored by two adits, a lower at an elevation of 2,G27 feet and, an 
upper at 2,715 feet. Where exposed in the lower adit th,e vein ranges from 3 to 18 inches in 
width, averaging 6 inches, Beneath the raise to the upper adit the vein-shear splits in two, 
one branch going south-eastward and consisting of frozen quartz and barren shear, alternating 
along the strike, and the other going north-westward, and consisting of Z-inch stringers of 
quartz. The drift follows this latter shear, which converges towards the other 8s the face is 
approached. With the exception of a lo-foot thickness of well-band,ed’ tuffs near the portal, 
the rock in this adit is andesitie and has been strongly leached for an average of 6 inches on 
.each side of the vein-shear. 

In the upper Mae adit the iwoe vein-shear is continuous for 420’ feet, averaging 5 inches 
throughout most of this length, although ranging from a narrow vein-shear to sections of 
banded quartz I2 inches in thickness. In and adjacent to this adit the rock formations include 
a IO-foot band of tuff 15 feet south from the portal, amygdaloidal greenstone from the portal 
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to 140 feet in: then massive andesite to 200 feet in; then a zone of andesite in which layera of 
well-banded tuff are common. This zone extends to within 70 feet of the face of the drift, the 
rock in this latter section consisting of typical andesite. It may he noted that the orientation 
of the ovoid amygdales indicate that these and&tie flows conform in attitude to the tuffs. 
From the portal to the point where the tuffs commence the vein is tight and well defined and is 
aceompanied~ by marke,d bleaching of the wall-rock; but throughout the greater part of the 
zone of alternating tuffs and andesite the vein loses its typical banded appearance, becomes 
very irregular, and frequently only the vein-slip is present. However, quartz comes in again 
occurring as stringers over a 50-foot transition zone into tuff-free andesite; only to string out 
again north-eastward into the shear and to disappear as the 40-foot north-south section of the 
Dummuir vein is approached. Cross-faulting of the vein is uncommon; in one place it has 
been moved a maximum of 10 feet transverse to its strike. It may be mentioned that the 
numerous small normal faults cutting and displacing the tuffs do not appear to affect the 
main vein-shear. 

The lower B&her adit has been driven north 13 degrees east for 55 feet and easterly for 
ZOO feet; this crosscut intersecting the B&her vein at 160 feet. From where intersected, the 
B&her vein, dipping 508 degrees north-easterly, has been followed by a sinuous drift in a 
direction north 15 degrees east for 235 feet. At 135 feet along this ,drift from the crosscut a 
raise has been driven in a direction north 6~5 degrees west to break through into the upper 
Beiekcv adit at a point 40 feet in from its portal. At %JO feet along the lower B&her drift 
from the crosscut a short working has been driven south 57 degrees east for 75 feet to intersect 
a small vein striking north an,d dipping 5S degrees easterly. 

The upper Beleher adit has #been driven in a direction north 27 degrees east for its full 
len@h of 380 feet along the B&her vein and vein-shear, which dips 50 ,degrees south-easterly. 
A little underhand stoping has been done on the vein for 40 feet north-easterly along the drift 
from the raise that comes from the lower Belcke?- adit: and from the inner end of this stope, 
which is 80 feet in from the portal, to 180 feet in, an overhand stope has been commenced an 
the vein. 

Two adits have been driven on the Bclcher vein, an upper at an elevation of 2,900 feet and 
a lower at 2,781 feet. The full length of the upper adit, 380 feet, is a drift on the vein-shear. 
The Bdcher vein commonly ranges from 1 foot to 6 inches in width, although an occasional 
lentieular thickening to 4 feet and a narrowing to a few l-inch stringers are common. The 
quartz, containing scattered hunches of pyrite, is quite frequently ribboned by jagged or saw- 
tooth partings of crushed rock ?(Q inch or less in thickness. Towards the face the quartz 
becomes less, but the shear continues. The shearing accompanying the Belcher is much wider 
than that with the Mac vein. The Belcher shear varies from 1 to 4 feet in width and frequently 
is accompanied by brecciated wall-rock that has been thoroughly leached and impregnated by 
pyrite and narrow veinlets of watery quartz. Tuff is not abund,ant in this adit, occurring only 
as thin beds at 20’0 and 300, feet from the portal. 

Th,e short adit above and 85 feet north 23 degrees west from the upper adit intersects 
10 feet of tufi and shows, in the face, a lentieular Z-foot by B-inch segment of ribboned quartz 
conlained in a fault-zone. Its discontinuity and association with strong shearing suggest that 
the quartz is drag-ore from some larger vein. It is locally known as the Intersection vein. 

The lower Belchor adit begins as a short drift on a shear partly filled with quartz and 
known as the Chicago vein. Cribbing prevented, a good exa,mination of this vein. The working 
turns at 60 feet from the portal and crosscuts to the Belchw vein. In this lower adit the vein- 
shear, though continuous, is tighter an,d the quartz much less continuous; the vein is also 
narrower, varying from a maximum of 2 feet to mere stringers. In the face of the crosscut 
nearest the end of the drift a lo-inch vein of ribboned quartz and pyrite has been intersected. 
Breeciation and, leaching of the wall-rock is still common. From the portal to the intersection 
of the crosscut with the vein the rock is fine-grained sndesite; in the westward continuation 
of this crosscut, the drift and the accompanying workings northwards, the rock is amygdaloidal. 
A zone of tut? occurs near the face of the drift. 

The Dunsmuiv adit has been driven as a crosscut south 84 degrees east to intersect the 
vein 75 feet in, but because of vein faulting it has been continued, another 25 feet; from here a 
drift has been driven along the vein north 4 degrees east for 1608 feet and south 4 degrees west 
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for 25 feet more (ground was badly caved when examined). Owing to caving ground the 
extent of stoping was hard to determine, but overhand stoping appears to have been done 
between points 50 and 110, feet respectively from the crosscut. 

The crosscut from the portal of the Dwwnuir adit intersects 1 foot of a well-defined vein 
of ribbon-quartz, which has been indefinitely faulted approximately 15 feet eastward, the main 
drift following the northerly continuation of this vein. At the intersection of the drift and the 
crosscut the back displays a plexus of quartz veins in leached wall-rock over a width of 12 feet. 
The vein in the main drift consists of ribbon-quartz varying in width from 10 inches to mere 
stringers in the vein-shear near the face. The rock in this working is mostly tuff; from the 
portal to 50 feet in tuffs predominate; from here to the east wall of the drift medium-grained 
andesite is found; but from the #back of the caved winze and striking along the drift the tuffs 
OCCIW, first only on the east wall, then partly in the back, until in th,e face they occur BCI‘OSS 
the full width of the drift. They strike approximately north 10 degrees west and dip 50 
degrees westerly. Wall-rock breeciation and alteration, manifested in the development of 
carbonate, kaolin, and, pyrite, is common in the andesite, but practically lacking in the to& 
It may be noted that the old stope and the open-cut above are in the andesitic greenstone. 

The shear-zone is a r,one of tightly-sheared and earbonatized greenstone occurring on the 
easterly side of the valley of Mineral Creek, a creek that flows southerly past all the workings. 

Workings on the shear-zone comprise twelve strippings and two adits, B lower adit at an 
elevation of 2,800 feet and an upper adit at an elevation of 2,932 feet, 285 feet north 10 degrees 
east from the lawer adit. All these workings have heen driven eastward from near creek-level, 
and in describing the position of the strippings directions will be given to the westerly or 
creek end of each stripping. 

No. 1 stripping is 35 feet south 30 degrees east from th,e portal of the lower adit. 
No. 2 is 40 feet north 10 degrees east from the same portal. 
No. 3 is 20 feet north 8 degrees west from No. 2. 
No. 4 is 3,5 feet north 40 degrees east from No. 3. 
No. 5 is 30 feet north 15 degrees east from No. 4. 
No. 6 is 3,O feet north 2 degrees west from No. 5. 
No. 1 is 45 feet north 20 degrees east from No. 6. 
No. 8 is 75 feet north 6 degrees east from No. 7. 
No. 9 is 50 feet north 3 degrees west from No. 8. 
No. 10 is 50feet north 10 degrees east from No. 9. 
No. 11 is 50 feet north 3 degrees east from No. 10 (elevation 2,960 feet). 
No. 12 is 35 feet north 15 degrees east from No. 11. 
The lower adit has been driven north 50 degrees east for 5’0 feet, then branched, a short 

crosscut being driven easterly for 30 feet and a main drift driven along the general shearing 
of the rocks north 10, degrees east for 130 feet to the face. Sixty degrees back from the face 
of this drift a crosscut has been driven north 70 degrees west for 42 feet to a working-face. 

The upper adit has been driven north 72 degrees east for 25 feet to the face. 
The upper adit, at elevation of 2,932 feet, cuts across buff-coloured rock that has been 

sheared in planes, 2 inches apart, striking north 20 degrees west and dipping 70 degrees 
easterly. The rock contains disseminated pyrite and numerous veinlets of watery quartz. 
That faulting attended by displacement oeeurs is exemplified by a fault in the adit 6 feet from 
the face striking north 20, degrees east and dipping 45 degrees easterly, which has displaced 
a l-foot band of black mineralized quartz a minimum ,distance of 10 feet along the working. 
An estimated minimum displacement of 25 feet must have occurred in the plane of the fault. 

The lower adit on the shear-zone, at an elevation of 2,800 feet, is mostly \vithin the buff- 
coloured rock typical of the shear-zone, although blocky tuff occurs in the face of the drift 
and in the cro&cut to the east. Strike-faults containing a considerable amount of gouge are 
common; the strongest fault, striking north 10 degrees west and dipping 70 degrees north- 
easterly and intersected at a point 65 feet from the portal, averages 4 feet in width and eon- 
tains much crushed rock and black gouge. 

The shear-zone was sampled extensively by chip-sampling, some seventy-nine samples 
being taken. A tabulated description of these follows. Because of the presence of consider- 
able spotty free gold in the main quartz veins these were not sampled. 
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Descriptions of this property, referred to in the older reports as the (‘ Alberni Con- 
soiidated” and comprising the Alberni group of claims, may be found in the following Annual 
Reports of the Minister of Mines: l&95,1896, 1897, 1898, 1933, and 1934. 

The original group of four Crown-granted claims, the Alberni, Chicago, Warspite, and 
Victwia, were staked in 1895 and acquired by Dunsmuir interests; in 1897 an English com- 
paw acquired the property and operated for two years, after which, time there is no record 
of aetivit,y until the spring of 1933, when R. W. Williams leased the reverted Crown grants and 
later in the year optioned them to the Vancouver Island Gold Mines, Limited, which was organ- 
ized in September, 1933. This company has increased its holdings to include the present 
hol,dings stated of thirty-five claims and fractions. 

The early work on the property consisted of sinking a shaft, driving a crosscut and drift 
on the Dunsmuir vein, extracting small amounts of ore from it, and open-cutting and a small 
amount of &ping on the B&her vein. It is recorded in the Minister of Mines’ Report for 
1897 that several lots of ore aggregating 30: tons had been shipped out to be tested, and in the 
BY8 Minister of Mines’ Report that an.%stamp mill was erected and two clean-ups were made. 
In 1933 R. W. Williams sampled, and &watered the shaft, then turned the property over to the 
present company, which, after further stripping and open-cutting, drove the upper and lower 
Mac and B&her adits, and in 1936 the two shear-zone adits. Early in the summer of 1936 a 
35.ton pilot-mill was installed; but, consequent upon difficulties of operation, the mill was 
closed early in the fall and operations were suspended on the property. 

This company owns the Red Rose, White Rose, Pink Rose, Y~lZow Rose, and 
Havilah Gold S&e Nos. 1-1, inclusive, mineral claims. Of these claims the White Rose 
Mines, Ltd. an,d Red Rose were staked in August, 1934, and the remainder in February, 

1936, all by Walter Harris. They are between elevations of 3,KM and 4,300 
feei at the head of McQuillan Creek, the main southerly tributary of China Creek, a large creek 
flowing westward into Alberni Canal. 

The property is reached by following the abandoned railway-grade of the Alberni Pacific 
Logging Company. This grade has been made suitable for the automobile traffic as far as the 
junction of McQuillan and China Creeks at a point 11% miles eastward from the city limits 
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of Port Alberni, or 3 miles beyond, the branch road to the Vancouver Island Gold Mine, At the 
time of the author’s examination a trail led from the junction of these creeks at an elevation 
of 1.3,0#0 feet to the camp at an elevation of 3,550 feet; of the 4 miles of trail, 2 miles were on a 
gentle grade and 2 on a very steep one. It is stated that a narrow-gauge road has been built 
from the junction of the creeks for 3 miles to King Solomon Basin, a basin not entered by the 
old trail. A pack-horse trail has been constructed from this basin to the camp and workings. 
The tot,ai distance from Port Alberni is 11% miles by auto-road, 3 miles by narrow-gauge road, 
and 1 mile by pack-horse trail. 

The workings on the property will be described under two main headings-the lower 
workings on the Gillespie vein and the upper workings on the Alhoxi and McQuillan veins. 

The lower workings, at an altitude of 3,500 feet, are on the westerly sid,e and near the 
bottom of a north-south-trending cirque. The upper workings, between altitudes of 4,000 and 
4,300 feet, are at the head of this same cirque, the uppermost being just below the divide 
between McQuillan and Nitinat Creeks. The hillside in the vicinity of all these workings is 
very steep, the lower slopes covered by scrub fir and snow-brush, and the upper by large talus 
boulders. Suitable mine and domestic timbers are abundant on the hillsides immediately below 
the lower workings and, abundant water is furnished by McQuillan Creek. 

The lower workings are on a tabular quartz vein, the Gillespie, that has been shown by five 
cross-trenches to extend for 650 feet on a 35-degree slope, ranging in strike from north 10 
degrees to north 65 degrees east, dipping VI degrees east, and ranging in width from 2 feet to 
3 inches. It is not markedly lenticular, but appears to narrow to the south, and to the north 
is seen as three narrow, tight Z-inch stringers in andesite. The rock formation near by is 
massive au&e andesite, now a greenstone, that has been badly shattered close to the vein. 
The metallic minerals in the vein include abundant pyrite, sphalerite, and ,galena, with smaller 
amounts of chaleopyrite and arsenopyrite. 

The main working on the Gillespie vein is a cut at an elevation of 3,500 feet closest to and 
100 feet west from the cabin. Here a combined’ cut and stripping expose the main vein for a 
strike-length of 20 feet. This vein is quite tabular over its explored length, strikes north 
05 degrees east, dips 70 degrees easterly, ranges in width from 15 inches to ZQ inches, and con- 
sists of quartz containi,ng bands of abundant sulphides. Over a 5-foot width in the hanging- 
wall of this vein the wall-rock is sheared and contains lenticular quartz-sulphide veins of 
varying attitude, ranging from 1 to 4 inches in width. However, this zone does not continue 
for more than 15 feet along the strike; the o~eurrenee of numerou quartz-sulphide veinlets 
at this point having been localized in the acute angle between the slight amount of shearing 
accompanying the main vein and the shear accompanying a 4.inch quartz veinlet farther to 
the east and striking north 10 degrees west; eastward beyond this shear the wall-rock is 
unsheared and unmineralized. The sulphides include abundant pyrite, galena, and sphalerite 
accompanied’ by minor amounts of chaleopyrite and arsenopyrite. 

The results of sampling this cut are:- 

cad. saver. Lend. 

Per cent. 
0.4 

Trace 

Zinc. 

Per cmt. 
0.23 

0.28 

0.30 

The Gillespie vein is exposed in two other trenches southward from this main trench and 
cut. In a trench 48 feet south 18 d,egrees west and 16 feet higher, a tabular 3-inch quartz 
vein occurs which may be correlated with the Gillespie. In another trench and stripping, 180 
feet south 280 degrees west and 15 feet higher than the main cut, the vein has been exposed 
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for a strike-length of 4,O feet, showing an average width of 1 foot owr that distance and 
containing abundant sulphides. Three samples, all oxidized, taken across 12 inches at the 
base of this exposure assayed: Gold, 7 oz., 1.9 oz., and 1.68 oz. per ton; silver, 3, 1.7, and 2.8 
oz. per ton respectively; and a l&inch sample taken across the vein at the top of the exposure 
assayed: Gold, 2.22 oz. per ton; silver, 0.2 oz. per ton. 

A third trench, 130 feet south 20 degrees west and 100 feet higher than the last, failed 
to intersect the vein, although driven aeross its probable projection. It is possible that since 
the last exposur~namely, 8 inches of tabular vein 80 feet north 20 degrees east from here- 
the vein may have pinched, or it mz~y be that the trench, which is only ZQ feet long, was not 
extended far enough either east or west to cross the vein. The rock in the trench is blocky 
greenstone and indicates considerable shattering. 

Northward from the main cut nearest the cabin two other trenches have been dug across 
the extension of the Gillespie vein. The first, 370 feet in a direction north 12 degrees east 
and 200 feet lower in elevation, is a 30-foot cut that has been dug across the face of the steep 
hillside and exposes two 12-inch zones of shearing 10 feet apart, consisting of rusty, blocky 
greenstone and narrow veinlets of quartz. Samples across each of these zones assayed: Gold, 
0.08 and 0.12 oz. per ton respectively; and silver, 1 oz. per ton and a trace. A second 
similar trench and a cut 12 feet long dug in a north-south direction, 46 feet in a direction 
north 12 degrees east from the last and 30 feet lower in elevation, exposes an 8-inch oxidized 
zone of decomposed rock, a l-inch rib and several small fragments of mineralized quartz. 
A sample of this material assayed: Gold, 0.02 or,. per ton; silver, trace. The rock in this 
cut is sheared and decomposed over a width of 6 feet. 

The prwbbahle continuation of the GilZes& vein northward is exposed in the bed of McQuil- 
Ian Creek approximately 150 feet north 15 degrees east from~the last trench, where it occurs as 
three I- to Z-inch tight quartz veinlets with the usual strike in hard massive andesite, all 
evidence of shearing being absent. 

The geology in the vicinity of the upper workings is complex. Old greenstones, some 
definitely andesitie, and others appearing to be shattered tuffs, contain irregular and Ienticular 
feId,sper dykes that are highly altered. These include light-coloured, hornblende-feldspar 
dykes and a conspicuous, coarse-grained quartz-feldspar porphyry dyke, which has the same 
attitude as the veins. All these rocks have apparently been intruded by a granitie rock now 
lying to the east as a large body of coarse-grained hybrid diorite. Half a mile northward 
across the basin in some high reddish-weathering bluffs, the porphyry dyke has hesn transected 
and partly replacedby B large area of fresh, dense diabase, which is, however, cut by a strong, 
tabular quartz vein. No acid intrusives that could he correlated in appearance with typical 
Coast Range granodiorite were found; the veins probably being the only representatives. 

In the upper workings two veins are exposed, the McQuillan in a short adit and the 
Albeni in open-cuts above this adit. The sdit, at an elevation of 4,100 feet, is 1,900 feet in 
a direction south 4 degrees west from the main cut of the lower workings near the camp and 
is 600 feet higher in elevation. This working has been driven 36 feet as an open-cut and 21 
feet as an adit in a direction south 15 d,egrees west; from the face s. short crosscut was driven 
8 feet westward. Over a X-foot width the face of the open-cut, above the back of the portal 
and for 10 feet upwards, contains three shears, striking north 6 degrees east and dipping 70 
degrees easterly. The most easterly is 20 inches wide and includes 3 inches of quartz and 
sulphides on the foot-wall. The middle shear is much narrower and contains a sulpbide- 
quartz lens ranging from 1 to 8 inches in thickness. The most westerly shear constitutes a 
3-foot layer of sheared andesite intervening between the quartz porphyry and the f&spar 
porphyry lying westward therefrom. The shear-assaying alone only: Gold, 0.0,8 oz. per 
ton; silver, 0.6 oz. per ton-contains a short lens of quartz of 8 inches maximum thickness 
which assayed: Gold, 1 oz. per ton: silver 0.4 oz. per ton. Underground, the easterly shear 
tightens, being recognized in the back only as a tight slip and in the face as a 4.inch width of 
silicified porphyry containing abundant pyrite. On each side of this slip the pyritiferous 
material assayed: Gold, 0.2 oz. per ton: silver, trace. 

The centre shear becomes an S-inch sulphide-quartz lens that continues southward, but 
northwards ends against a slip. The vein-matter assayed: Gold, 0.14 oz. per ton; silver, 
trace. A tight slip showing in the back of the drift and striking north 30 degrees east Seems 
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to have moved both shears a few feet westwards. The central shear and contained quartz 
has been called the McQuiUm vein; the other two are unnamed. 

The Albemi vein is a zone of intensely-sheared greenstone, averaging 10 feet in width, 
that contains from one to three lentieular veins of quartz and heavy sulphidea, including 
abundant pyrite, sphalerite, and galena, and smaller amounts of ehalcopyrite and arsenopyrite. 
These lenses vary in width from 4 to 24 inches, ranging in strike from north 20, degrees to 25 
degrees east and in dip from 65 degrees to 70 degrees north-east. 

The first cut above the adit exposes a B-foot width of shear-zone occurring in the hanging- 
wall of the quartz porphyry and containing a 4-inch quartz-lens that pinches southwards, 
sulphides being abundant. Westward in the trench leading from this cut, several small 
shears,, averaging 4 inches in width, contain rusty fragments, of rock and quartz vein-matter. 
Sulphides are scarce. 

The main showing on the Albemi vein is in the second cut and’ trench above the adit. 
Here the zone of imperfectly-sheared rock is 15 feet wide and contains three ribs of quartz, 
4 inches, 4 inches, and 24 inches in width, and a rib of silicified wall-rock. These ribs are 
slightly lenticular, narrowing gradually either north or south along the strike. Assays of 
vein-matter are shown on the accompanying plan. The foot-wall of the zone is sharply marked 
by quartz porphyry, whereas the h~anging+vJl consists of blocky greenstone, hounded on the 
east by a wall of hybrid diorite. 

The third trench above the adit is long and narrow. Where it crosses the projected 
position of the shear-zone the rock is badly shattered greenstone, showing a little rust but no 
quartz veins. Forty-six feet above this trench there is a small untrenehed showing of quartz 
on the east wall of the quartz-porphyry dyke. 

A strong quartz vein, striking north 25 degrees east and dipping 66 degrees north-east, 
occurs in some high diabase bluffs on the eastern side of the basin, the bottom of the vein in 
the base of the~#bluffs being at an elevation of 3,700 feet, approximately 400 feet above the 
bottom of the basin, and a quarter of a mile in a direction north 20 degrees east from the 
main Albemi showings. The intervening ground consists of the talus-strewn slopes and 
bottom of the basin. The vein, ranging from 1 to 2 feet in width, is banded by occasional 
sulphides, including pyrite and galena. An oxid,ized sample taken X~OSS 2 feet of the exposed 
surface of the vein assayed: Gold, 0.16 oz. per ton; silver, 0.6 oz. per ton. The immediate 
wall-rock is a dense diabase containing disseminated grains of pyrite: these are not related 
to the sulphide mineralization. It is important to note that 10 feet westward the diabase 
includes portions of a quartz-porphyry dyke, similar in attitude and appearance, and in the 
projected position of that found, in the Albemi and McQuilZavz workings. It is to be noted, 
however, that tongues of diabase cut ~eross this dyke, isolating large blocks of it, indicating 
that the diabase is later. The vein, however, is quite uninterrupted by the diabase and is 
therefore later. The diabase in these bluffs extends approximately 201) feet north and, south 
from the vein: on both sides bounded by altered and definitely older andesite, which nortb- 
wards grades into the hybrid diorite forming the eastern wall of the cirque. 

As early as 1895 it is reported than an open-cut had been made on a vein on the then 
King Solomon claim, one of a group of four ,contiguous claims at the extreme head of MeQuillan 
Creek. It is inferred that the vein referred to is that now known as the McQuillan vein, and 
the open-cut the same as that which leads into the old adit, known to have been driven by the 
old-timers. No descriptions of the property can be found since then. Most of the work has 
been done since the recent 1936 &kings. Mining operations were temporarily suspended in 
December, 1936, owing to adverse weather conditions for surface work. 

The only previous description of the ground is in the Minister of Mines’ Annual Report 
for 1895. 

During the year 7 tons were shipped, yielding 15 oz. gold and 6 oz. silver. 

COQUIHALLA RIVER AREA. 

Situated in the Yale Mining Division, the property of this company consists 
Home Gold Min. of eight claims held by location. The camp, at about 3,750 feet elevation, is 

ins Co., Ltd. at the head of the Middle Fork of Ladner Creek, 41% miles north-westerly 
from Home Gold Siding, at 1,355 feet elevation, on the Kettle Valley Railway, 

about 21 miles from Hope. The mine-workings, between 3,880 and 4,300 feet elevation, reach 
3 
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from the steep, wooded side-hill above the camp to the flatter ground forming the divide between 
the Middle Fork of Ladner Creek and the drainage area of ,Siwash ,Creek. Access to the 
property from the siding is by a caterpilEar-tractor road, 6 to 8 feet wide, which climbs 
approximately 2,409 feet in a length of about 4% miles. This road contains long, excessively- 
steep stretches as a uniform grade has not been sustained, height being lost by following 
benches and adverse grades. The property was originally reached by branch trail from the 
Aumm mine road. A favourable grade can be obtained by following the side-hill for about 
2% miles northerly from the Azrrunz, passing several prospects en route. 

The geology of the area has been described in the following publications of the Geological 
Survey of Canada: Summary Report, 1929, Part A; Memoir 139, “ Coquihalla River Area “; 
and Summary Report, 19,29, Part A. The last mentioned contains a report on the property 
under Pipestem. mine. It is situated entirely within the Ladner ,Slate Belt, tentatively assigned 
to the Jurassic, but not far from the contact with Late Palaeozoic rocks of the underlying 
serpentine belt. The principal formation has been descri’bed as a rather massive, dark gray 
to black, tuffaeeous sandstone, or greywacke, varying from close-grained to finely conglomer- 
atic. The stratified racks, including slates and argillites, have a north-westerly strike with 
variable, generally steep, south-westerly dips. Adjoining an old cabin, about 425 feet south 
16 degrees east from the No. 1 level portal, there are outcrops of a porphyritic, greenish-grey 
dyke, 10 feet wide or more, striking north 385 degrees west, the dip not being exposed. Its 
composition, indicated by microscopic examination af a thin section, is from andesite to dacite. 

Associated with a. series of fractures and fault-fissures, which generally coincide with 
cleavage or bedding structures of the enclosing rocks, there are numerow silicified areas and 
zones of quartz stringers or lenticular bands of quartz. Irregularly disseminated pyrite is 
of widespread occurrence in such showings, gold values, according to the writer’s samples, 
being from nil to 0.06 oz. per ton over widths of from a few inches to I,9 feet. The more 
concentrated mineralization, as stoped, consists of pyrite and arsenopyrite occurring as 
streaks, bands, or small nuwses associated with silicified zones or quartz. A polished section 
examined microscopically was composed of relatively coarse, well-crystallized pyrite and 
arsenopyrite in roughly equal amounts in a quartz gangue with some carbonate material. 
In places the two sulphides were intimately associated. A green chlorite mineral is also 
present in this ore, two specimens of which assayed respectively: Gold, 2.02 oz. per ton and 
0.88 oz per ton. Oxidation is generally confined to a depth of a few feet below the surface. 
The concentrations of better values, as at three points specified later, are associated with 
separate fissures and occur at different horizons. 

References to past work on the property are contained in the previously mentioned publica- 
tions of the Geological Survey of ‘Canada and in, the Annual Reports of the Minister of Minea 
for 1922, 192’1, 1928, 1932, and 1933. Prior to the incorporation of the Home Gold Mining 
Company, Limited, in August, 1929, the property had been operated by the Pipe Stem Mining 
Company, Limited. The mill, which has a nominal capacity of from 5 to 6 tons per 8.hour 
shift, was operated intermittently during 19,36 and 1936, small lots of concentrates and crude 
ore being shipped at intervals. Latterly development has been chiefly on the No. 4 level, 
where the principal work consisted of putting up a raise to the No. 3 adit. 

The workings are shown on the accompanying plan. At the north-western end of the 
developed area an Is-foot vertical shaft adjoins an outcrop, now poorly exposgd, of iron-stained 
rack containing quartz stringers. The sample aerdss 2.8 feet, shown on the plan, was taken 
at 8 feet below the collar, conditions below this point being obscured, by lagging. The open-cut 
south-easterly from the shaft exposed an outcrop. of iron-stained, partly silicified rock con- 
taining irregular quartz stringers in a zone 2,?/ feet wide, up to 3,5 feet long, and, exposed for 
17 feet on the dip, assays indicating a concentration of values in this location. This showing, 
which dips 35 degrees south-westerly, could not be correlated with any similar structure in the 
No. 2 level workings to the south-west, as discussed later. Just above and north-easterly from 
the portal of the No. 1 adit there is a wide exposure of iron-stained schistose rock containing 
scattered quartz-streaks over a length of 25 feet, this showing being associated with fracture- 
planes striking north-westerly, with a 60-degree south-westerly dip. Conditions underground 
are briefly summarized as fallows: With the exception of the two small staped areas on the 
Nos. 3 and 4 levels, mineralization, associated with the fissures and fractures, is light and 
indefinite, quartz in lenses and stringers being of widespread distribution. The low gold 

-, 
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HOme Gold Mining co.. Ltd. Plan Of Workinga. After Companyk I%“. 

content of such occurrences is indicated on the plan. There are no sulphide concentrations in 
the No. 1 and No. 2 adit-workings. The raise above the latter level is first vertical for 15.5 
feet, then goes diagonally up the dip of a fracture for 53 feet on a 43.degree slope to the short 
sub-level. The raise then continues up on a ?&degree slope to the surface, this last section 
being inaccessible. Looking up this steep raise, there was no indication, such as might he 
afforded by lateral work, that the 35.degree south-westerly-dipping mineralized surface show- 
ing had been encountered. 

As indicated on the No. 3 level, stoping of irregular outline has been done up to a length 
of 47 feet and over widths up to 14 feet. The larger stope here is reached from a vertical 
24-foot raise at its south-easterly end. The irregular banded sulphide concentrations appear 
to be localized at the convergence of B fissure striking north 45 ,degrees west, with dips from 
vertical to 75 degrees to the north-east, and vertical fracture-planes striking north 2.5 degrees 
west. The crooked inclined raise which comes up under the stope from the No. 4 level did not 
encounter any valuable concentrations, no lateral work having been done from it. 

The stope on the No. 4 level, reached from a 44.foot vertical raise, is 53 feet long, measured 
north-westerly on a 40.degree slope, up to Bl feet high, and up to 14 feet wide. A flat branch 
raise below the stope has been bulkheaded, off. As in the ease of the No. 3 level stope, the 
irregular local sulphide concentrations occur at the convergence of acute angled intersecting 
fractures. 

The mill, of log construction, is situated in a gulch immediately below the No. 4 adit-portal, 
from which a track extends out on a trestle for 17Q feet to a chute connecting with a storage- 
bin of about 70 tons capacity. The ore is fed through a 7. by 9-h& jaw-crusher to a fine-ore 
bin. The product, crushed to about $i inch in diameter, goes to a 3- by 4.foot Allis-Chalmers 
ball-mill in closed circuit with a Id-inch Simplex Dorr classifier. The overflow is treated in 
four Denver flotation-cells, the last two cells returning concentrates to the first two and the 
overflow tailing to waste. The concentrates from the first two cells are partially dewatered in 
three small wooden settling-tanks, and the concentrates finally dried over a speeially-con- 
strutted stove-installation. Power for mill machinery is supplied by a Pelton wheel, which is 
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also coupled to a Gardner-Denver compressor delivering net, at this elevation, 115 cubic feet 
of free air per minute. 

VIDETTE LAKE AREA.* 

The Vi,dette Lake Camp may be reached by 43 miles of automobile-road northward from 
Savona, a small settlement at the west end of Kamloops Lake on the Cariboo Highway and on 
both the Canadian Pacific and Canadian National Railways. 

The active area comprises that at the north-west end of the lake and includes the property 
of the Vidette Gold Mines, Limited, immediately adjacent to the lake; that of Savona Gold 
Mines, Limited, the workings of which are in a direction north 20’ degrees west from the head 
of the lake; and that of the Hamilton Creek Gol,d Mines, Limited, whose workings are on the 
Hamilton Creek scarp south-westerly across the valley from those of the Savona Gold Mines. 
These companies have driven adits and inclines into the steep valley-walls bordering Hamilton 
Creek and Vidette Lake, whose common valley has been sharply in&&to depths ranging from 
25,0 to 400 feet in the extensive Bonaparte-Tranquille Plateau. 

The rock formations include greenstone, small granitie dykes, and bosses, and on the 
plateau above and beyond the workings, basaltic lavas. 

The green&one is a variable augite andesite. The commonest type is porphyritic, hut this 
may grade imperceptibly into massive line-grained, equigranular phases; in the main adit of 
the Hamilton Creek property into amygdaloidal phases, containing calcite amygdales; and in 
the vicinity of shear-zones into greenstone-schist in which its porphyritie nature is destroyed, 
black, lustrous chlorite-planes of schistosity prevailing. Where massive and unshared, the 
common type of greenstone is a dark-green rock that contains conspicuous prismatic crystals of 
augite averaging 1 mm. by 2 mm. in size, and brilliantly reflecting laths of feldspar averaging 
M mm. by 3 mm. in size; all embedded in a dense ehloritie matrix. Under the microscope the 
rock is seen to possess a very definite porphyritic texture, wherein strongly-developed crystals 
of andesine-plagioclase and augite, which has largely altered to amphibole, are seen in a very 
fine-grained ground-mass. The rock may be termed an augite andesite. 

The granitie rocks found both on the surface and underground, at the Vidette and Savona 
properties, may be descriptively called feldspar porphyria, although varying from pranitic to 
monzonitic in composition. They are characteristically greenish-grey in colour, containing 
large feldspar phenocrysts, 5 nun. by 16 mm. in size, set in a medium-grained ground-mass. 
Under the microscope the minerals are seen to be large cloud’y feld,spars, both orthoclase and 
albite, smaller feldspars and subrounded quartz-grains, all surrounded by a fine-grained 
aggregate of hornblende decomposition products, consisting chiefly of fine-grained quartz and 
chlorite. It may be noted that the porphyry exposed in the Vidette main crosscut on No. 3 
level lacks the quartz phenocrysts of the average type and is therefore more monzonitic in 
composition. Narrow, fine-grained dykes consisting of a granular intergrowth of white and 
pink feldspar occur underground at the Savona property. Microscopically these feldspar dykes 
are seen to consist of a mosaic of slightly-altered orthoclase and well-twinned alNb,ite, with a 
little interstitial quartz and a few aggregates of coarsely crystallized, obviously vein, calcite. 

The veins are of the quartz-filled fissure type, and may or may not be accompanied by 
extensive shearing of the wall-rock. Mineralization has resulted in the development of pyrite, 
smaller amounts of chaleopyrite, and reported tellurides: gold frequently accompanies the 
above minerals, local experience indicating that the values are best when chalcopyrite aworn- 
panics the pyrite. Replacement of the wall-rock, though undoubtedly present, is not important, 
and leaching of the wall-rock is rare, the dark-green andesite being commonly in immediate 
contact with the quartz veins. 

Faulting of varying ages is prevalent. Pre-vein fissuring, intra-vein faulting both during 
and after the mineralizing period and post-vein transverse faulting are all present. 

This company owns the following Crown-granted mineral claims: Searcher 
Vidette Gold No. I, Pioneer, Searcher No. 8, Searcher No. 6, Searcher Fraction No. 1, 
Mines, Ltd. Searcher No. 5, Percy, M&a, Amy, T.F. Fraction, E.B. Fraction, Valley 

No. 1, C.E. Fraction, Argenta No. 1, Valley No. 2, and New Hope; and the 
following mineral claims: Searcher Fraction No. Y?, Searcher No. 2, Searcher No. 4, Monarch, 
Lakeshore, Lakeshore Extension, Monument, H.A. Fraction, Cornstock, Searcher No. 7, and 
Saareher No. 8. 

* BY J. s. stevenson. 
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The main workings are on the Searcher No. 1 claim and consist of three adits and three 
shafts driven and sunk into the steep south-westerly-facing warp of the Hamilton Creek- 
Vidette Lake Valley. These workings are on the Tenfard, Broken Ridge, and Bluff veins. On 
the south-westerly side of Vidette Lake there are two short adits on the Desheimer vein. 

Inasmuch as the Dexheimcr and, early work on the Tenford veins have been concisely 
deserihed by W. E. Co&field,* only the Broken Ridge and BZuf veins, on which most of the 
subsequent work has been done, will be described in detail. 

The rock formation consists of altered augite porphyry cut by feldspar porphyry. 
Although feldspar-porphyry dykes are common on the adjacent property of the Savona Gold 
Mines, Limited, only one intrusion, a dyke 30 feet thick in the third’ level main crosscut, was 
seen in the Vidette workings. 

The quartz veins, listed in chronological order of development, are known as the Dez- 
heimer, Tenford, Broken Ridge, and Bluff veins. They are of the quartz-filled fissure type 
and we characterized by a ribbon-structure which is manifested as paper-thin partings of both 
country-rock and graphite; this haa been caused by superposition of different portions of the 
vein, effected by faulting in planes of similar strike and dip. To this feature, in part, may he 
attributed the variation in widths from a knife-edge vein-shear to B vein 4 feet in width. The 
general strike of the veins is north-westerly; the average dip 45 degrees north-easterly. 

In addition to the intra-vein faulting as described above, there are two other groups of 
faults which displace the vein. The earlier of these consists of normal faults with strikes~ 
closely similar to those of the veins, but which have opposed dips, averaging 70, degrees south- 
westward, the veins dipping 45 degrees north-eastward. The information available has shown~ 
that displacement along these faults has been rotational; the observed displacements ranging 
from zero to 66 feet in the plane of the fault. These faults are not conspicuous, the width 
ranging from a crushed zone 1 foot wid’e to a knife-edge joint in the country-rock. The later 
group of faults is characterized, by wide zones of intensely-crushed rock and, gouge ranging 
in width from 1 to 3 feet. These vary in strike from north 808 degrees west to east-west and 
in dip from 45 degrees north to 80 degrees northerly. One measurement, indicating a hori- 
zontal movement of 220 feet in the plane of the fault, was the only displacement determinable 
at the time of the examination. 

The filling in the Vidette veins consists predominantly of quartz containing sulphide- 
clusters which, in crass-sections of the veins, may range from 5 to 2.5 per cent. of the vein- 
matter. Pyrite is the main sulphide, but small amounts of ehalcopyrite are common, and 
tellurides are reported to have been found in places. A study of polished specimens of the 
ore under the microscope shows that the pyrite-grains have been so shattered that, in some 
cases, 20 per cent. of the pyrite fragments average approximately O.Otl7 mm. and 4,0, per cent. 
approximately 0.25 mm. in size, even the larger, unbroken grains averaging 2 mm., being cut 
by numerous incipient fractures. Chaleapyrite commonly occurs as fracture-filling in the 
shattered pyrite, the v&lets, hounded by typical jagged and irregular walls, ranging from 
0.0017 mm. to less in width. It is also found as large, irregular, and unshattered areas sur- 
rounded wholly M in part by quartz gangue. The fractures in the larger pyrite-grains and 
the interstices of the pyrite fragments are filled~by clear quartz, evidently later than the pyrite, 
and chalcopyrite, definitely transecting veinlets of the latter and replacing larger areas, 
leaving the ehalcopyrite as cusp-shaped islands in a quartz-field. It is evident from the above 
mineral relationships that intense vein-shearing occurred subsequent to the formation of the 
pyrite, but previous to the formation of the chaleopyrite and present vein-quartz; it is 
probable that the gold was part of the chaleopyrite-quartz mineralization. 

Numerous unbroken veinlets of calcite, averaging 0.0~07 mm. in thickness, transect all 
the minerals in the quartz veins. Thin films of crystallized gypsum (selenite) occasionally 
occur in joint-planes in the quartz. The gypsum is probably of secondary origin, having been 
precipitated from ground-water that, becoming acid by the oxidation of pyrite, dissolved 
calcium canbonate from either the walls or veins, and’ precipitated it in the form of calcium 
sulphate. The hlaek, jagged, fractures which aid, in giving the veins a sheeted appearance 
contain films of black lustrous graphite, formed during the various intrti-vein movements. 
-- 
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‘The Broken Ridge vein is exposed in the following levels: No. 3, 361 and 371 sub-levels; 
No. 2,261 sub-level; and Nos. 1 and 2, BrokenRidge; also in raises and associated stopes from 
these and in a winze from No. 3. 

On No. 3 level the vein-shear, striking north 55 degrees west and dipping from 685 to 40 
degrees north-easterly, extends from the south-easterly end, where it is cut by a major fault, 
north-westward, stringing out against a vertical fault 70’ feeti north-westward from the main 
crosscut. The fault, striking north 26 degrees west, contains 2 feet of crushed rock and gouge; 
wall-flut,ings at 60 degrees from the vertical indicate that the most recent movement has been 
more nearly vertical than horizontal. On the south-east side of the fault and north-westwards 
towards the face there are narrow, quartz-pyrite stringers which may represent the eontinua- 
tion of the main vein. The strong fault on the south-easterly end of the drift, hereinafter 
referred to as No. 1 fault, is a zone of gouge and crushed rock ranging from 2 to 3 feet in 
thickness, striking north 80 degrees west and dipping 55 degrees northerly. This fault is 
recognizable in all the drifts above No. 3 level. 

The character of the vein on this drift (No. 3 level) is variable; centrally between the ends 
of the drift it appears as a strong tabular vein between good walls, ranging from I to 3% feet 
in width, the quartz containing abundant pyrite and chaleopyrite. However, towards each end 
it becomes broken, the quartz stringing out as narrow stringers or more commonly as discon- 
nected lenses along the vein-shear. The vein continues as a tabular body down the winze for 
60 feet to where it is cut by a small fault striking east-west and dipping 30 degrees northerly; 
the winze could not be examined beyond this point. It may be noted that thin films of crystal- 
lized gypsum (selenite) were found filling fractures in the quartz of the vein in the winze. 

A normal fault intervenes between the ore on Nos. 3 and 361 sub-levels. This fault, 
striking north-west and dipping 70 degrees south-west, drops the south-easterly portion of the 
vein approximately 20, feet, but where it crosses No. 3 level effects no displacement; this habit 
indicates the rotational nature of the movement. In 3681 sub-level the vein is for the most part 
tabular and strong. In one place, however, it narrows to a stringer, but shortly widens to a 
wedge 3% feet thick, indicating a repetition of the true vein-width. To the north-east the 
vein is cut by No. 18 fault; at the intersection it was noted that the vein was bent and dragged 
eastward down the dip of the fault indicating that the continuation of the vein south-eastward 
may be found eastward along the fault. 

The vein continues uninterruptedly from 361 to 261 sub-levels, occurring as B tabular 
portion ranging from 8 inches to 1 foot in width. However, a few feet above 261 sub-level a 
normal fault, striking north-westerly and dipping 70 degrees south-west, has dropped the vein 
approximately 60 feet down the dip of the fault-plane, the upper, down-faulted portion of the 
vein occurring in the 261 crosscut and in 361 sub-level, No. 2. In the latter level the vein is 
cut to the south-east by No. 1 fault. The most southerly portion of the 2% sub-level has been 
driven 1W feet along No. 1 fault, which here has been joined, by a second, referred to as No. 2 
fault. The latter, striking north 80 degrees west and dipping 45 degrees northerly, is similar 
in kind to No. 1. 

Little is known of the continuation of the main part of the vein from the 2681 level to No. 1 
level. However, a triangularly-shaped block of ore, its apex at the 261 level and its base at 
the surface extending south from the Broken Ridge shaft, lay ,between Nos. 1 and 2 faults. 
The outline of the stope indicates traces of the intersections of this block with the faults, 
Nos. 1 and 2. 

The only probable connecting-link between the Tenford and Broken Ridge veins is on 

No. 1 level, where a tight shear crosses the main shaft, carrying lenses of quartz in the hanging- 
wall. This shear continues south-eastward for 60 feet to intersect a strong fault correlated 
with No. 1. Sigmoid lenses of quartz, averaging 4 feet by 4 inches in cross-section, lie in the 
hanging-wall of this fault, ind,icating a displacement of the vein towards the east, a displsee- 
merit similar in direction to that indicated at the intersection of this fault and the vein in No. 3 
level. 

The Bluff vein has been opened by B shaft, crosscut, two drifts, and connecting raises and 
stopes; the lower workings were flooded at the time of examination. As seen in these work- 
ings, the Slug vein strikes north-west and dips 37 degrees north-easterly. 

The tabular portions of the vein range from 6 inches to 2 feet in width, the latter thickness 
being due, however, to a threefold superposition of the vein, thin films of gouge separating the 
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layers of quartz. This feature is well displayed in the north-westerly wine from the upper 
drift. For the main part, the vein consists of quartz irregularly laminated by abundant sul. 
phides. In the south-east end of the upper drift the vein is cut by two major faults--an older 
one, striking north 80 degrees east and dipping 55 degrees northerly, and B younger one, 
striking north 20 degrees easterly and nearly vertical. Although twisted lenses of ore, 
averaging 3 feet by 8 inches, occur in the reentrant angle b,etween these faults, the continua- 
tion nf the vein beyond has not been followed. On No. 1 level the vein recurs 220 feet along 
the drift and on the south side of No. 1 fault. This portion of the vein, striking north 20 
degrees west and d,ipping 38 degrees north-easterly, extends for 75 feet along the drift 
and then is cut by No. 2 fault; this is part of the triangularly-shaped vein-segment 
referred to previously. Work ‘beyond No. 2 fault has encountered, anoth,er strong fault, No. 3, 
which strikes east-west and dips 80 degrees northerly. It has been drifted on for DO feet, but 
the continuation of the vein on the south, side of the fault had not been found at the time of the 
Present examination. However, the face showed, at that time, sigmoid lenses of quartz, 2 feet 
by 3 inches in size, containing abundant sulphides. No. 2 fault does not appear to cross No. 3, 
indicating that either No. 2 is a branch from No. 3 or that No. 3 has displaced a portion of 
No. 2 fault from some unknown position. Towards the north-west end of the drift the vein 
pinches and disappears in a strong fault 8 inches in width Andy of the same attitude as the vein. , 

At x point in the main crosscut of No. 3 level, 9210 feet north-eastward from the back of 
the main shaft and in approximately the projected position of the Blu,ff vein downward, nearly 
horizontal lenses of vein-quartz and pyrite, averaging 12 inches in thickness, have been inter- 
sected and drifted on for 33 feet south-eastward. The amount of intensely-crushed rock accom. 
panying this material indicates that it has been faulted into its present position probably 
from the extension of the Bluff vein downwards from the upper Bluff workings, some 345 feet 
higher in elevation. 

The country-rock in the upper Bluff workings is the typical greenstme, augite porphyry. 
The Tenford vein is exposed in those workings that lie north-west from the main shaft. 

W. E. Cockfield, in the Geological Survey of Canada Memoir 119, has described the Tenford 

vein as exposed, at the time of his examination, in the Tunnel, No. 1, and No. 2 levels, and, in 
the connectin@ winzes and praises. ~Briefly, in recapitulation, the vein strikes about north 
36 degrees west and dips 50 degrees north-easterly. It is narrow, the best portions ranging 
between 1 and, 1% feet in width, Towards the north-west end of the drifts the vein loses its 
tabular nature and splits into a few small stringers; but the vein-shear, though tight and 
recognizable in places only by a stringer or two ,of quartz, persists to and, probably beyond the 
north-westerly limit of the workings. Towards the south-east and in the vicinity of the main 
shaft on the Tunnel and No. 1 levels the vein is cut by the same ,major east-west fault which 
cuts the Broken Ridge vein, and which has been r&erred to in the description of the latter as 
the No. 1 fault. One normal and one reverse fault occur down the dip of the vein below 
No. 1 level. 

Below No. 2 level, in 270 drift and in a raise from No. 3 level, B faulted and rotated portion 
of the vein has been found. This portion, however, strikes approximately north-south and is 
quite flat, the dips ranging from 15 to 25 degrees east. It is not wide, the common width of 
tbe tabular portions ranging from 10 to 2 inches, although those lengths, which include unre- 
placed greenstone-partings, may be 1 foot in width. In 270 drift the vein has been cross-faulted 
by the only reverse fault so far recognized,; the strike of this fault is north 75 degrees east, 
dip 70 degrees southerly, and the resultant horizontal displacement of the vein in the crosscut 
is 5’5 feet north-westward from 341. 

Quartz veinlets, averaging’2 inches in thickness and containing small amounts of sulphides, 
occur, with very little accompanying shearing, in No. 3 level, north-westward from 341 crosscut. 
Tbis may or may not be a downward continuation of the Tenford vein. 

The Dezheimer vein has been opened by two short adits on the opposite side of the lake 
from thr- main workings. In the lower adit the vein occupies a shear either as a strong tabular 
body of quartz ranging from 2 to 8 inches in width, or as splitting stringers: all striking north 
40 degrees west and dipping from 35 to 408 degrees north-easterly. The quartz contains some 
pyrite and chalcopyrite. The country-rock is typical au&e porphyry. 

H&tory.-Most of the Vidette claims were located in 1931 and 193,Z and were first optioned 
to D. B. Sterrett, present general manager‘, who carried out the first important operations on 
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the property nnd erected a small treatment plant. In October, 1932, a private company known 
as the Vidette Mines, Limited, was formed; this company carried on active development and 
enlarged the mill capacity to 25 tons’ per day. In May, 1933, the present company, Vidette 
Gold Mines, Limited (N.P.L.), was formed, and has carried on production, increasing the mill 
capacity to 45 to 5,O tons daily, since that time. 

Descriptions of the property may be found in Memoir 179 of the Canadian Geological 
Survey and in the Annual Reports of the Minister of Mines for the years 1931 to 1934, inclusive. 

During the year 1,2,202 tons were mined and 12,3’5,2 tons milled. This yielded 8,269 OZ. gold, 
13.037 oz. silver, and 21,672 lb. copper. 

This company owns the Last Chance-S&mnite group of claims staked in 
Savona Gold 1931 and 1,932 and acquired from the Sylvanite Mining and, Development 
Mines, Ltd. Company in 1,934. Previous descriptions of the property may be found in. 

Memoir 179 of the Geological Survey of Canada and in the Annual Reports 
of the Minister of Mines for 1933 and 1934. The main workings are on the Lagt Chance 
claim, and include two adits, the Exploration at an elevation of 3,095 feet, the 2@6 adit at 3,030 
feet, and several open-cuts on vein-exposures, most of which have been intersected by the 
underground workings. The workings are all on the steep scarp which forms the eastern 
wall of Hamilton Creek Valley. 

The rock formations include greenstone and intrusions of quartz-feldspar tiorphyry. The 
greenstone is traversed by numerous fissures and shear-zones, which strike north-westward 
and dip north-eastward. Numerous cross-faults cut and shears displace the vein-shears. 
These vein-shears contain bands and discontinuow lenses of quartz. A banding of the vein- 
quartz caused by films of mixed chlorite and finegrained,pyrite is ~common. Sulphides are 
not abundant; they include finely-disseminated, pyrite in both the schistose greenstone of the 
vein-shears and in the ehloritie ribbons of the quartz-bands, and small amounts of tetrahedrite, 
sphalerite, and galena, which were seen only in the surface showing of the Argentite vein. 
Besides quartz, the gangue consists of both white and pink calcite, the latter containing B 
small amount of manganese, and a deep-green chlorite which occurs, as irregular areas within 
the quartz. No pyrite is associated with this hydrothermal chlorite. 

The Espkwation adit has two portals at 3,095 feet elevation, 330 feet apart, the one in a 
direction south 10 degrees east from the other. From the south-w&erly portal a crosscut 
has been driven north 72 degrees east to the face at 326 feet. At a point 66 feet from this 
portal the crosscut intersects the Argentite vein, aldng which a drift has been driven south 
45 degrees east for 40 feet; at 180 feet it intersects No. 3 vein; at 202 feet the Sylvanite vein. 
Here a main winze has been sunk at 66 degrees in a direction north 12 degrees east at the 
intersection of the crosscut and the drift from the south-easterly portal. At 255 feet the 
main crosscut intersects the Yarvi vein. 

From the south-easterly portal a drift has been driven along a shear-zone north 40 degrees 
west for 76 feet; then, turning north-east for 6 feet, it continues, partly along the Sylvanite 
vein, north’30 degrees west for 145 feet to the winze at its intersection with the main crosscut. 

The Argentite vein varies in strike from north 40,degrees west to north 47 degrees west 
and in dip from 80 degrees to 85 degrees north-eastward. The vein, consists of quartz-lenses 
in a crushed zone. The lenses average 6 inches in length and vary from 2 to 4 inches in 
thickness. The crush-zone averages 18 inches in wid,th. The sigmoid shape of some of the 
quartz-lenses indicates movement within the shear subsequent to the deposition of the quartz. 
Sulphides are scarce. A sample taken across the shear-zone and containing quartz assayed: 
Gold, 0.02 oz. per ton; silver, 0.2 oz. per ton. 

No. 3 vein consists, in part, of r$Luboned quartz ranging from 8 to 14 inches in width, and, 
in part, of quartz-lenses contained in a tight shear 18 inches wide. Calcite occurs with the 
quartz, and patehes of heavy sulphides, pyrite, and chslcopyrite occur in the foot-wall. 
A,sample across 14 inches of r?bboned quartz containing calcite and a little pyrite assayed: 
Gold, 0.02 oz. per ton; silver, 0.2 oz. per ton. A bulk sample of the heavy sulphides in the 
foot-wail assayed: Gold, nil; silver, O;Z oz. per ton. In the crossctit ~No. 3 vein strikes north 
60 degrees west ,and dips 60 degrees north-east. Where intersected by the crosscut and the 
wince, the Sylvanite vein is a shear-zone which strikes north 25 degrees west and dips 75 
degrees north-east. It varies from 2 to 2% feet in width and consists of sheared greenstone 
containing lenses of quartz which range from 1 to 8 pinches in width, the amount of quartz 
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varying from 5 to 15 per cent. of the contents of the shear. Pyrite, the only sulphide, is not 
abundant. A 34-inch sample taken across the shear-zone and including three small lenses 
of quartz assayed: Gold, 0.62 oz. per tan; silver, 0.4 oz. per ton. 

To the south-eastward the nature of the Sylvanite vein changes; it becomes stronger and 
well defined as a continuous band of ribbon-quartz striking north 26 degrees west and dipping 
75 degrees north-easterly. It varies from 4 to 8 inches in width and contains some pyrite and 
pink carbonate. A sample across 8 inches of this material assayed only traces in gold and 
silver. This portion of the vein has been followed, south-easterly for 80 feet from the winze t0 
a point where it is cut by a fault striking north 70 degrees west and dipping 40 degrees 
northerly. This fault shows B clean hanging-wall, but the foot-wall, 2 feet BWBY, is indefi- 
nite. The faulbwne consists of sheared greenstone and occasional fragments of drag-quartz. 
A Z-inch ‘band of ribbon-quartz in this zone appears to postdate both the Sylvmitits vein and 
the faulting. 

From a point in the drift 160 feet south-eastward from the crosscut B shear-zone striking 
north 44 degrees west and dipping 66 degrees north-east continuea to the portal. This zone 
is 2 feet wide and contains a band of ribbon-quartz 6 inches wide, which frequently splits into 
two or three narrower bands. It may be noted that a region of intensely-crushed rock inter- 
venes between this shear-zone and the one accompanying the Sylvanite vein. 

The Yarvi vein has been intersected by the crosscut at a point 50 feet north-eastward 
from the drift. It is B shear-zone striking north 45 degrees west and dipping 60 degrees north- 
east, which varies from 12 to 18 inches in width and consists of one a-inch band and several 
small lenses of quartz, in a sheared greenstone matrix. Sulphides are scarce. A sample 
taken across 14 inches of this material assayed nil in gold and silver. 

The portal of the 026 adit is 65 feet lower, and 156 feet south 55 degrees east from the 
south-easterly portal of the Exploration adit. It has been, driven north 26 degrees west for 
200 feet and south 14 degrees west for 40 feet, through badly-crushed ground which has 
required considerable thebering, to reach faulted portions of vein-matter. From here the 
working has been continued as more or less of a drift in a direction north 62 degrees west 
for 70 feet and north a0 degrees west for 66 feet to the wine down from the Ezplorat&n 
level. From here the drift has been driven north 36 degrees west for 80 feet to B fault, then 
south 72 degrees west for 10 feet along the fault, then north 82 degrees west for 30 feet, and 
north 66 degrees west for 20 feet to the face. A short crosscut was driven north 65 degrees 
east for 20 feet at a point 20 feet from the face. It is understood that sinking is in progress 
below the 325 level, cut from the winze 10’1 feet below the 200 level since the author’s 
examination. 

The 226 adit is mostly in badly-disturbed ground and only portions of it explore the 
probable downward extension of the Sulvanite and No. 3 veins. The winze connecting the 
Ezploratian with the 026 adit was timbered and could not be examined by the writer. On the 
226 level the winze is apparently at the junction of two shear-zones, the south-eastward striking 
north 20 degrees west and dipping 60 degrees north-east, the north-westward striking north 
45 degrees west and dipping 65 degrees north-east. Both of these contain broken lenses and 
stringers of quartz. 

Southreastward from the winse the shear, at first ranging from 10 to 18 inches in width 
and containing two or three Binch bands of quartz, becomes tighter and disappears into the 
south-westerly wall of the adit at a point 70 feet from the winze. Fifteen feet south-eastward 
from that point the drift intersects a, lo-inch shear striking north 70 degrees east and dipping 
20 degrees south. This contains two B-inch hands of quartz and sparse sulphides. Forty feet 
south-easterly from here, where a short branch has been driven westerly for 10 feet, a discon- 
nected segment of ‘banded quartz lies in a Z-foot shear-zone. The hanging-wall is the more 
conspicuous wall. It strikes north 56 degrees west and dips 36 degrees north-east. It is to 
be noted that both the quartz and sheared rock of this oceurrenee have been definitely cut on 
the north-west by a strong fault which strikes north 40 degrees east and dips 70 degrees 
nor&west. The flutings in the plane of the fault plunge north-eastward at 70 degrees to the 
horizontal, indicating that the most recent displacement along the fault-plane has been steeply 
in this direction. North-westward from the winze the shear, striking north 40 degrees west 
and dipping 66 degrees north-es& continues as a Z&foot zone of crushed rock containing broken 
lenses of quartz. A sample 8cross 0 feet of this material awayed: Gold, 0.01 OZ. per ton; 
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1 to 4, on the H.P.H. No. 2 claim at points 480, 650, 800, and 850 feet east of the adit. Selected 
samples from Nos. 1, 2, and’3 locations assayed respectively: (1.) Gold, trace; silver, 1.8 oz. per 
ton; lead, 2.6 per cent.; zinc, 8.3 per cent. (2.) Gold, 0.01 oz. per ton; silver, 14.6 oz. per ton; 
lead, 20.8 per cent.; zinc, 15.4 per cent. (3.) Gold,, trace; silver, 11.8 oz. per ton; lead, 29.1 per 
cent; zinc, 9.2 per cent. The other ,showings, number 5 to 11, are at the following points 
described with reference to the LBC adit-portal: No. 5, elevation 7lO,feet, south 72 degrees west, 
23’1 feet; No. 6, elevation 1808 feet, south 5,3 degrees west, 2% feet; No. 7, elevation 765, to, 785 
feet, south 6’5 degrees 30minutes west, 3@4 feet; No. 8, elevation 860 feet, south 77 degrees west, 
4,27 feet; No. 9 elevation 890 feet, south 73 degrees west, 1,,40’0 feet; No. IO,, elevation 750 feet, 
south 72 degrees west, 2,0’60 feet; No. 181, elevation 750 feet., south ‘73 degrees west., 2,160, feet. 
Of these the No. 5 showing, where stripping was proceeding, consisted, of iron-stained capping 
irregularly mineralized with sphalerite, occasional galena, and decomposed streaks, being 
exposed for a width of 3.5 feet along its westerly strike and for 10’ feet on its dip of from 
40 to 45 degrees to the north. Apparently part of a mgre extensive capping, the mineralization 
seemed to follow the foot-wall of a dyke of altered rhyolite or trachyte. a dense greyish silicified 
rock containing much pyrite. A selected sample here assayed: Gold, trace; silver, 1 oz. per 
ton; lead, nil; zinc, 19 per cent. Selected samples from Nos. 6 and 7 locations assayed rejpec- 
tidy: Gold, 0’01 oz. per ton; silver, 32,.8 oz. per ton; lead, 22.2 per cent.; zinc, 7.6 per cent.; 
and: Gold, 0.0’1 oz. per ton; silver, 3.8 oz. per ton; lead, 1.1 per cent.; zinc, 14.5 per cent. 

The southern zone, in which mineralization i,s naturally exposed or has been found at 
widely separated points on the H.P.H. No. 6 and Pendic No. 18 claims, lies on the undulating 
ground draining to Idas (Cayon) Creek south-west of the LBE adsit and south of the main 
ridge. These showings, numbered 12 to 15, are described with reference to the Lee adit-portal 
as follows: No. 12, elevation 725 feet, south 54 degrees west, 1,5,00 feet; No. 13, elevation 770 
feet, south 55 degrees west, 2,130 feet; No. 14, elevation, 1,000 feet, south 67 degrees Mminutes 
west, 3,150 feet; No. 15, elevation 725 feet, south 72 degrees 30, minutes west, 3,O’OO feet. Of 
these the showing at No. 13 location is an exposure 4 by 5 feet, covered around the edges, being 
part of a stro,ng oxidized capping containing streaks and bunches of sphalerite, with some 
molybdic oxide as a yellow incrustation. A selected sample assayed: Gold, 0’.04 oz. per ton; 
silver, 12.2 oz. per ton; zinc, 7.2 per cent. A selected sample from No; 14 location assayed: 
Gold, trace; silver, 29.8 oz. per ton; lead, 7.9 per cent.; zinc, 20.3 per cent. No. 15 showing, 
apparently pad of an extensive capping, consists of several widely-separated patches of 
oxidized, silicified limestone containing streaks of sulphides and seams of decomposed material. 
A selected sample assayed: Gold, 0.01 oz. per ton; silver, 17.4 oz. per ton; lead, 26.4 per cent.; 
zinc, 7.9 per cent. 

Summarizing conditions on the H.P.H. property, the various partial and incomplete 
exposures include promising objectives for development. 

Evidence of definite structural control of mineralization is lacking at the present stage of 
exploration. In regard to the major objective, or the largest body exposed in and adjacent to 
the two shafts, there is evidence that, though irregular in outline, crows&ion, and intensity 
of mineralization, it has an approximately tabular or pipe-shaped, form pitching somewhat 
flatly to the west or south-west. This is indicated by the mineralization along the western or 
north-western wall of the cave, which was penetrated farther than had been done before. The 
sdit and adjacent workings have disproved continuity in other respects. In this connection 
an interesting discussion regarding. the origin and form of the H.P.H. deposits is contained in 
Gunning’s report previously mentioned. Taking into consideration the present lack of trans- 
portation facilities and the economics of silver-lead-zinc production, conditions call for larger 
tonnage of better-grade and more regular ore than if th,e property was more cheaply accessible. 

North Show-A limited amount of prospecting on this group of claims has disclosed 
irregularly-silicifiied limestone containing scattered streaks and patches of sphalerite mineral- 
ization, with minor amounts of gaiena, at several widely-separated points along the steep, 
densely-wooded slope to Nahwitti Lake at 575 feet elevation. 

Two indefinite showings. at elevations of 6’25 and 775 feet, were examined in cuts near the 
western boundary of the claim,s east of Nahwitti River and just east of an area of hornblende 
latite. A selected sample from the upper point assayed: Gold, trace; silver, 6 oz. per ton; 
lead, 1.3 per cent.; zinc, 13.6 per cent. Another cut in thi,s vicinity, at 72,5 feet elevation, 
exposez contact-metamorphic mineralization, consisting of magnetite and cupriferous pyrite, 
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major exposure of which lies some 1;500 or 2,000 feet southerly and equidistant from the vein 
system, which strikes north 70 degrees east, with south-easterly dips of from 50 to 65 degrees. 
Across the valley the batholithic rocks are again exposed on the southern and south-eastern 
slopes of Mount Truax. The vein-fissures are very persistent, cutting all rocks and included 
dykes encountered’ by them in the area of Bridge River series, with little perceptible difference 
in the strength of fissuring in specific rock-types. Mineralization in the quartz gangue consists 
of stibnite, which is widely distributed in disseminations, streaks, and nmsses, with smaller 
amounts of pyrite, grey copper (chiefly tennantite?), sphalerite, galena, and arsenopyrite. 
Two polished sections, examined under the microscope, gave the following information: 
(1.) Composed of disseminated irregular masses of stibnite in B quartzose gangue. Minor 
amounts of sphalerite, pyrite, and arsenapyrite were noted, both alone and in intimate asocia- 
tion with stilbnite. (2.) ‘Composed of small irregularly disseminated masses of tennantite (?), 
commonly in close association with minor amounts of sphalerite, arsenopyrite, and pyrite. 
Inplaces covellite veins the tennantite (1). Only a few grains of stibnite were noted in this 
section. Realgar is comparatively well developed in places. High silver values are associated 
with the grey copper, which is fairly abundant in some areas. Gold values, in, the writer’s 
channel samples; vary from a trace to 0.06 oz. per ton and from 0.01 to 0.12 oz. per ton in 
selected material. Massive stibnite oeeurrences, lacking other sulphides, contain no appre- 
ciable gold or silver. Vein-widths vary from a~few inches to 7 feet or more, average widths 
of from 3 to 4 feet being indicated in several sections. Mineralization is extensive, and stibnite, 
nearly always present, forms a considerable proportion of the vein-filling in some localities. 
Oxidation is shallow or local, the unaltered sulphides being generally exposed. 

The claims were staked by Andy &rgenham in 1961, the property being acquired by the 
Gray Rock Mining Syndicate in the autumn of 190,6. Subsequently new camp accommodation 
was provided and preparations were made for development. 

Workings are limited to comparatively few shallow cuts and tienehes, but the outcrops 
of the six (qr more) veins are naturally exposed at many points on precipitous hare ground. 
Some long sections stand oat prominently in bluffs, dangerous of access without proper equip- 
ment. The No. I vein is the be& exposed, its continuity being traceable over a length of 
between 6,000 and 6,000 feet. The following description of surface conditions is largely based 
on pace and compass-work and the writer is indebted for part of these data to E. H. Levitt, 
measurements supplied being corroborated ‘and extended. The number of mmples taken by 
the writer was necessarily restricted and in order to define the zones of conetitrated minerali- 
zation, or shoots, a large sampling operation preceded by much trenching and stripping would 
be necessary. 

Tw&e of the fourteen claims are staked in a block, four claims long by three claims 
wide, with the principal or No. 1 vein striking north 70 degrees east lengthwise through the 
middle of the block-namely, from east to west, along the centre line of the Eastman, Gray 
Rock No. 1, Gray Rock No. 5, and Gray Rock No. 8 claims. Surface showings examined 
include those on the Nos. I-5 veins,and the Westman~vein. The zero, or point A, adopted for 
descriptive purposes is on the western edge of a rock-slide at 6,670 feet elevation at the 
theoretical intersection (covered) of the No. I’vein with the boundary between the Eastman 
and Gray Rock No. 1 claims. Measuring easterly from point A, this vein was traced up the 
bluffs and diagonally along the steep ground by natural expowres and occasional shallow 
&ts from the eastern side of the rock-slide’at chainage 100 feet, elevation 6,600, feet, to chainage 
700 feet, at elevation 6,880 feet, where it cuts a large granite dyke. The same vein is reported 
to be traceable for a further 1,000 feet easterly beyond the dyke to an elevation of about 7,700 
feet. Reverting to the 600-foot length~examined,‘the vein is generally split into two sections 
which axe from 12 to 6 feet apart. The following three samples were taken along the northern 
vein split, which is the more easily followed of the two: A sample across 1 foot, at 6,600 feet 
elevation,, assayed: Gold, Q.@l oz. per ton: silver, 6.2 oz. per ton. At 6,650 feet elevation a 
sample across 6 inches, on the foot-wall side of the e-foot total width, awayed: Gold, 0,.06 oz. 
per ton; silver, 21.8 oz. per ton: lead, 18 per cent. At 6,880 feet elevation, where the vein 
cuts the dyke, B warnpIe ~eross 9 inches assayed: Gold, 0.01 oz. per ton; silver, 1 oz. per ton. 
There were streaks of stibnite at the last two points, these samples not being assayed for 
antimony. Thesouthern vein-split is narrow where exposed at rare intervals, mineralization 
being~similar. Going westerly from point A, this No. I vein iei covered by talus to chainage 
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1’50 feet, from which point it is well exposed by closely-spaced trenches, along the general 
contour of the slope at about 6,800 feet elevation, to chainage 280 feet, where it is deeply 
covered ‘hy another rock-slide. Samples taken in this 130-foot length, which averages 4 feet 
in width, pave the following results:- 

Per cent. 
Nil 
0.5 
1.0 
2.9 
4.8 
1.0 
0.9 
6.0 
9.0 
1.0 
Nil 

Continuing westerly, the vein is covered by the rock-slide between chainages 280 and 403 
feet. Where it reappears at the latter point the vein is offset about 20 feet to the north, 
presumably by a fault between the points specified. A well-mineralized section, exposed, by 
trenching between chainages 403 and 445, avel‘ages 8.8 feet in width and, was sampled as 

silver. Antimony. 

The sample at chainage 428 feet was also assayed for copper, the content being 0.5 per 
cent. Where blanks occur in the lead and zinc columns no assay was made for these metals, 
which may be present in minor amounts. 

Continuing up the steeply-ascending ground westerly from chainsge 445 feet, the vein 
is generally well exposed by trenches and natural outcrops to chainage 60, feet, throughout 
which length the quartz, averaging ahout 4 feet in width, is lightly mineralized with sulphide- 
streaks, stibnite predominating. From the latter point westerly up the edge of the bluffs to 
chainage 106 the vein, apparently narrow, is poorly exposed. Between chainages 706 and 720 
feet there is a 1Cfoot length, of an average width of 4 feet, in which a sample across 4.6 feet, 
at chainage 715 feet, assayed: Gold, O,.OZ oz. per ton; silver, 0.2 oz. per ton; antimony, 5 per 
cent. This section was made up of widths of l.& feet of quartz with sulpbide-streaks against 
the hanging-wall, 2.6 feet of rusty quartz and oxidized siliceous gangue in the central part, 
and oxidized decomposed’ material with sulphide-streaks 0.2 feet wide next to the foot-wall. 
The 72sfoot point, at 6,95O,?eet elevation, is on the eastern edge of a precipitous canyon. West 
of this point conditions are dangerous without proper equipment. Selected samples from the 
vein imperfectly exposed but apparently quite wide locally, were taken on a ledge at chainages 
770 and 790 feet. These assayed respectively: Gold, trace; silver, 0.2 oz. per ton; antimony, 
6 per cent.; and: Gold, 0.01 oz. per ton; silver, trace; antimony, 3 per cent. Realgar speci- 
mew were also obtained from this vicinity. West of chainage 190, feet the outcrop stands out 
boldly, climbing along the precipitous bluffs to an ultimate elevation approximating 8,000 feet. 
Beyond the dangerous ground between chainages 770 and 1,166 feet the outcrop can be followed 
easterly down from the summit. Between the latter point and chainage 1,358 feet accessible 
vein-exposures, containing light sulphide mineralization, are from 2.5 to 7 feet wide, and 
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westerly to chainage 1,471 feet the vein, more continuously exposed, averages about 2.5 feet in 
width, the generally similar mineralization, in which stibnite predominates, including oeea- 
sional streaks of grey capper. The above showings, west of initial point A, are an the Gray 
Rock No. 1 claim. Continuing westerly, the ground falls steeply to the Gray Rock No. 5 claim, 
through which the vein-continuity is traced or indicated by outcrops, sometimes widely 
separated owing to rock-slides or ice ridges, over the irregular ground on to a ridge at the 
western end of the property on the Gray Rock No. 8 claim, possibly 1 mile from point A. 
Measurements are not available west of those previously specified, two samples being taken 
for information, at 7,X0 feet elevation and on the Gray Rock No. 5 claim, just west of au 
extensive rock-slide, east of which the vein-outcrop stands out prominently where it climbs the 
bluffs to the summit on the Gray Rock No. 1 claim. The vein here, split into two sections 
6 feet apart, is exposed for a 20-foot length. A sample across the northern section, 1 foot 
wide, assayed: Gold, 0.02 oz. per ton; silver, 2.6 oz. per ton; copper, nil; lead, 2.7 per cent.; 
and a sample across the southern section, 8 inches wide, assayed: Gold, OS2 oz. per ton; silver, 
3,5.4 oz. per ton; copper, 08.3 per cent.; antimony, 0,.5 per cent. Immediately west of this 
showing the ground falls steeply to a rock-slide at 7,CQO feet elevation, then the vein-fractures 
reappear where they cut through a rocky hump in a glacier at about 800 feet west of the 
showing sampled. Vein-outcrops are again exposed on a ridge 2;OOO feet, roughly estimated, 
farther west. 

Of the other veins, No. z?, which generally has a comparatively heavy stibnite content, is 
the best exposed. Point B, adopted for description, is the theoretical intersection of the No. 2 
vein with the boundary between the Eastman and Gray Rock No. 1 claims, or about 100 feet 
southerly from point A. About 600~ feet easterly from point B this vein is partially exposed 
by B shallow cut, at about 6,93,0 feet elevation, where there is a showing of quartz and oxidized 
material 2.5 feet wide, including a 5.inch streak on the foot-wall side, which assayed: Gold, 
0.0’1 oz. per ton; silver, trace; antimony, 16 per cent.; arsenic, nil. At this point the Nos. 1 
and 2 veins are about 6,O feet apart, having converged in this section. Measuring westerly 
from point B, the No. S vein, at 6,860 feet elevation, is exposed from chainages 189 to 280 feet 
between two rock-slides. From chainsge 189 to, 344 feet partial outcrops indicate the eon- 
tinuity of this vein. Between the latter point and chainage 280 feet three samples were taken. 
The first, axross 2 feet at chainage 244 feet, assayed: Gold, trace; silver, trace. Light stihnite 
mineralization is present in the quartz here. The next sample, aeras 2,.3 feet at chainage 264 
feet, assayed: Gold, trace; silver, trace; antimony, 15 per cent. The third, across 2.5 feet at 
ch’ainage 276 feet, assayed: Gold, trace; silver, trace; antimony, 11 per cent. Beyond the 
western rock-sli,de the outcrop is almost continuously exposed up the bare, steep slope between 
chainages 405 and 780’ feet, the latter point, on the eastern edge of the precipice at elevation 
7,040 feet, being the western limit reached by the writer. Good specimens of realgar were 
obtained at some risk by Andy Bergenham just west of chainage 72’0, feet. Throughout the 
section examined, the vein, well mineralized with stibnite, is looally oxidized at the highest 
point specified, where a selected sample assayed: Gold, 0.12 oz. per ton; silver, 0.2 oz. per ton. 
On the bluff, 8 feet above this imperfectly-exposed oxidized showing, there is a parallel vein 
or split, 3 to 9 inches wide, containing streaks of realgar and stihnite. Twelve feet easterly, 
at elevation 7,015 feet, a partial exposure, 15 inches wide, assayed: Gold, ,O:OZ oz. per ton; 
silver, 8.6 oz. per ton; antimony, 17 per cent.; arsenic, nil. Oxidized material on the faot- 
wall side indicates greater width than the section sampled. 

The No. 3 vein, approximately 2 feet wide, is partially exposed between chainage-points 
300 and, 45’0 feet west of point C, which is about 200 feet southerly from point B and on the 
some claim boundary-line at a higher elevation. A seleeted~ sample assayed: Gold, 0.02 oz. 
per ton; silver, trace; antimony, 35 per cent.; arsenic, 0.1 per cent. At a still higher eleva- 
tion the No. 5 vein, apparently from 8 inches to 2 feet wide, is exposed by outcrops at intervals 
for a length of about 400 feet between chainage-points 50 feet east and 350 feet west of point D, 
which is approximately 100, feet southerly from point C and on the same claim boundary. 
Selecied samples were taken at (a) 200 feet west and (b) 350 feet west of point D. These 
assayed respectively: Gold,, 0.04 oz. per ton: silver, 53.4 oz. per ton; antimony, 1.1 per cent.; 
and: Gold, 0.03 oz. per ton; silver, 23.3 oz. per ton; antimony, 14 per cent.: arsenic, nil. 

At 7,080’ feet elevation, crossing a ridge between rock-slides near the north-east corner of 
Gray Rock No. 5 claim, the No, 4 vein can be traced by outcrops for a length of 150’ feet, where 
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it is mostly f,rom 6 to 8 inches wide but swells at the western end to 2.5 feet. A selected sample 
assayed: Gold, 0.03 oz. per ton; silver, 0.4 oz. per ton; antimony, 10.9 per cent. This No. 4 
vein is 300 feet, roughly estimated, to the north of the No. 1 vein. The Westman vein, exposed 
on the Gray Rock No. 6 claim, which adjoins the Gray Rock No. 1 to the north, is the lowest and 
farthest north of the series. It is exposed by outcrops and three open-cuts for a length of 
400 feet or more along the 6,640-foot contour of the precipitous ground overlooking Truax Creek 
from the south. The showings consist of iron-stained quartz and oxidized siliceous gangne 
containing light sulphide mineralization without any appreci,able amount of stibnite. A 
sample across 1 foot in the western cut assayed: Gold, 0.04 oz. per ton; silver, 4 oz. per ton; 
and a sample xross 10 inches in a cut 1501 feet to the east assayed: Gold, 0.02 oz. per ton; 
silver, 0.4 oz. per ton. In the third cut, 60 feet farther east, there are quartz stringers along 
well-marked fracturing in sheared, silicified, iron-stained rock. Two hundred feet farther 
east the vein, traced by outcrops throughout the interval, consists of a zone of quartz bands 
and stringers 8 feet wide. 

Summarizing conditions, the veins occupy well-defined fissures and are remarkably per- 
sistent in lateral extent, appreciable continuity in depth being already indicated by the unequal 
erosion. The antimony content is of interest if, at a more advanced stage of development, it 
can be shown that a clean stibnite concentrate can be made. Grey-copper mineralization is 
sufliciently continuous in places to warrant the assumption that good average silver values 
exist in some vein .weas. Gold values, not important in present exposures, may become of 
accessory value. No evidence is yet available of a possible change in the character of the 
mineralization at depth, the same minerals being exposed in deeply-eroded sections as at the 
higher elevations. The presence of arsenopyrite, as detected in the thin sections, is of con- 
siderable interest, this mineral usually being auriferous in the Bridge River District. The 
general tendency, in connection with deposits containing stibnite and, arsenopyrite, is for 
de-x-easing amounts of the former mineral as depth is attained, with an increase in the pro- 
portion of the latter. 

SILVER-LEAD-ZINC DEPOSITS. 

NAHWITTI LAKE AREA. 
The nucleus of the H.P.H. property consists of six claims known as the 

H.P.H., North H.P.H. Nos. 1, 2, 3, 6, 8, and, Zdaa, held by location and owned by S. S. Pugh 
Shore, South and M. Hepler, the original discoverers, both of Port Hardy. In June, 1936, 

Shore. these claims were under option to W. G. Dickinson, who, with associates of 
Victor& had acquired, by staking, eighteen additional contiguous claims. 

The Sozrth Shove group consists of ten claims held by location, three of which, owned’ by 
M. Hepler and F. Hicklenton, were included in the option, the other seven claims having been 
staked by the Victoria interests, who had also staked five claims known as the North Shore 
group. The H.P.H. camp ,and main workings, 14.25 miles westerly from Port Hardy, we 
situated about 61000 feet easterly from the east end of Nahwitti Lake (see B.C. Lands Depart- 
ment Map No. 26, entitled “ Northerly Portion of Vancouver Island “). The North Shore and 
South Shore groups are located along the northern and southern sides respectively of Nahwitti 
Lake adjacent to its western end. All three prospects are in the Quatsino Mining Division. 

The principal showings on the H.P.H. property are on the steep north slope of the ridge 
which forms the southern side of the Upper Nahwitti River V,alley. This small stream flows 
westerly into Nahwitti Lake through swampy flats the elevation of which, at a point opposite 
the camp and main workings, is about 600 feet. Elevations in the prospected area to the south 
of the valley are up to 1;05,0 feet, this elevation representing the highest point on the summit 
of the ridge, which continues for some miles to the east and west. Showings on the North 
Shore and South Shore groups, at elevations up to 1,040 feet, are on the steep slopes to 
Nabwitti Lake, which is at about 575 feet elevation. The whole area is well timbered with 
hemlock, cedar, and balsam, trees being up to 6 feet in diameter, hemlock predominating. The 
are,a comprising the H.P.H. property contains small creeks flowing steeply to the main stream, 
such as Idas (Canyon) Creek, which affords possibilities for the development of a small water- 
power. There we also small creeks flowing into the lake on the South Shore ground. The 
hrolth Shore prospect is just east of Nahwitti River where it flows out of the lake. 

Access is from Port Hardy on the east coast of Vancouver Islrand, first for 1 mile along 
the road towards Coal Harbour, on Quatsino Sound, then westerly by trail 9 miles in length to 
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the eastern end of Kains Lake. A rowboat is then used for 2.5 miles to reach the western end 
of this lake. From this point the trail continues westerly for a length of 5 miles to the H.P.H. 
camp, the total distance from Port Hardy being ahout 17.5 miles. The trail, starting juat 
above sea-level at the road west of Port Hardy, climbs to an elevation of l,O,OO, feet at &ins 
Lake, and the remaining section, after reaching a maximum elevation of 1,100~ feet west of 
this lake, descends to the H.P.H. camp at 6,ZO feet elevation. The trail sections traverse a 
densely wooded or timbered district in which swampy areas abound. The going is rough and 
pack-horses could, not be used without extensive trail improvements, including construction of 
long stretches of corduroy. When development was in progress in the autumn of 19,3O and 
following winter months, supplies #and equipment were largely brought in by plane to I&ins 
Lake, from which point men packed them to the property. Nahwitti Lake, which is much 
nearer, also affords good landing facilities for a plane. 

A much shorter trail-location, possibly about 8 miles in length, could be located south- 
easterly and southerly from the H.P.H. camp over a low pass at 8450 feet elevation to a point 
on the West Arm of Quatsina Sound some 8 or 7 miles west of Coal Harbour. Nahwitti Lake 
is about 4,OO’O feet wide and 2.2 miles in length and the H.P.H. property is connected with it by 
trail, the North Shore and South~ Shore prospects being reached’ by rowboat. 

The general geology surrounding the H.P.H. deposits is described by H. C. Gunning in 
Geological Survey of Canmad,a Summary Report, Part A, 1931, page 3’1.A. Extending this to 
include neighbouring prospects, silver-lead-zinc replacements have been found at intervals over 
a total length of 4.6 miles in an east-west direction (including the Dorlon group, described 
separately). The showings occur in bands of grey to black fine-grained limestone, frequently 
silieified. Limestone areas in the H.P.H. section have been prospected over IS. length of 4,500 
feet and B widthup to l.,70Qffeet. The principal limestone-band, to which the foregoing report 
applies, has been estimated to he at least 500 feet thick. It strikes a little north of west and 
dips to the s’outh at from 35 degrees or less to 65 degrees. The base of this limestone is not 
exposed, but according to Gunning it probably contacts with the underlying volcanic flows and 
fragment& in the drift-covered’ flats immediately north of the ridge. Near and south of the 
top of the ridge the limestone is interbedded with and’ overlain by siliceous grey tuffs, felsite, 
hornblende andesite, and hornblende andesite porphyry. Farther south, or at points from 
one-half to three-quarters of a mile south of the flats, the aforementioned rocks are intruded 
by a large body of granodiarite or diarite. A specimen representing a local phase of this 
intrusive is a fine-grained, light-coloured phanerocrystalline rock, determined microscopically 
as hornblende granodiorite, the approximate mineral composition being: Orthoclase, 2’0 per 
cent.; combined’ albite and oligoelase, 20 per cent.; quartz, 60 per cent.: with some accessory 
iron ore, chlorite, and epidate present. There are a few sills, dykes, and irregular bodies of 
aplite, felsite, and altered rhyolite or trachyte in the limestone, also occasional dykea of augite 
andesite and augite andesite porphyry. The above conditions apply to the H.P.H. section. 
On the ground comprising the North Shore and South Shore groups the limestone-bands, inter- 
bedded with acid and basic volcanics, shales, and tuffs, are comparatively narrow and outcrop 
over a smaller area1 extent. Basic valeanics, which interrupt the continuity of the North Shore 

limestone, include hornblende latite and similar rocks are exposed along the southern side of the 
lake between the South Shore limestone snd the water. To the south, and on the steep slope 
about 400 feet above the lake, this limestone is overlain by shales, tuffs, and, felsites. Included 
in the series an extrusive type noted has been completely altered to yellowish-brown carbonate. 
Cutting shale near one showing there is a small dyke of grey fine-grained rock containing 
numerous specks of pyrite. Granodiorite, probably connected with the large intrusive body 
observed to the south of the H.P.H. group, outcrops at numerous points roughly parallel to the 
north and south sides of Nahwitti Lake at from Z,OO’O, to 3,50’0 feet away, these main branches 
connecting at points half a mile or less west of the western end of the lake. At the western end 

of the South Shore property the limestone is directly underlain by granadiorite. In the vicinity 
of the showings on the same group the limestone is cut hy a. dyke, W, feet wide or more, of 
hornblende diorite, a fine- to medium-grained greenish rack, a specimen of which was corn- 
posed of andesine 50 per cent. and hornblende 4,O per cent., with accessory iron ore, rut&, 
apatite, and quartz. 

The prevailing type of mineralization, occurring as irregular rep!acements lacking definite 
structural boundaries, consists of galena and sphalerite in a gangue of black, fine-grained, 

- 



WESTERN DISTRICT (No. 6). F 40 

siiicified limestone, ‘or of dark-grey limestone. In some phases a crustified or cellular quartz 
gangue has been developed and in others the limestone is leached. The sulphides are generally 
exposed at 0r near the surface, oxidation, where present, being local or shallow. Some oxidized 
CaPPings containing sulphide remnants have only been partially exposed by stripping. The 
Presence Of small amounts of pyrite, pyrrhatite, and chaleopyrite has been reported in some 
specimens of silver-lead-zinc ore from the H.P.H. The mineralization varies from material, 
generally siliceous, through which the lead and zinc sulphides occur as disseminations or 
streaks, to nearly clean galena or gslena and sphalerite masses. The silver values fluctuate 
considerably. Twelve samples from the H.P.H. group show a silver rati,o of from l/z to 3% oz. 
to the unit of lead, the average being 1.4 oz. Sphalerite predominates at the North Shore and 
South Shora prospects and silver values are low. Gold values in all s~amples varied from a 
trace to 0.04 oz. to the ton, the average content being negligible. Several undeveloped ex- 
Posures of magnetite have been reported to occur on the H.P.H. group, hut these were not 
visited. Gunning refers to a. showing at the south-west corner of the original group, about 
1 mile from the cahins, as an extensive development of garnet and epidote, with ,wme magnetite, 
minor pyrrhotite, pyrite, and occasional arsenopyrite, lying against granodiorite, no work 
having been done at that point. 

The original claims constituting the H.P.H. property were staked in 1930. Subsequently 
an option was acquired on the group by the American Smelting and Refining Company, with the 
result that a limited amount of exploratory work was done in the winter of 19X-31. The 
company ceased work in the spring of 1931 and relinquished its option, Th,e property then lay 
idle until early in 1936, when an option was taken by the Victoria interest previously mentioned 
and small-scale development continued. 

The claims constituting the North Shove and South Shore groups are recent &kings. 
Specific conditions on the three prospects are separately described as follows:- 

H.P.H.-Locally the limestone is considerably jointed, most of the joints being at about 
right angles to the strike of the forrrmtion. In the vicinity of the principal workings there 
are numerous irregular and discontinuous fractures. Evidence of definite structural control 
is at present lacking, the mineraliz,ation occurring in irregular patches or lentieular zones. 
The largest showing is exposed or indicated by stripping and trenching for a length of 125 
feet or more and a width of from a few inches to about 12, feet. 

Exclusive of this comparative!y large body, around which most of the develaprnent-work 
has been done, silver-lead-zinc mineralization has been exposed at fifteen separate points on 
five claims, the H.P.H. Nos. 1, 2, 9, and 6, and Pen& No. 18, which form a block in the centre 
of the staked area. The principal showings, first referred to, are on the steep, “ bluffy ” 
ground forming the toe of the ridge just south of the flats at 6OQ feet elevation. Surface 
workings here consist of stripping and trenching. Those exposing mineralization are enclosed 
within an area 260 feet long measured easterly-westerly and about 42 feet wide between the 
620. and M&foot contours. The general trend of the mineralization is westerly, hut this 
turns a little south of west towards the western end of the exposures. Chaining in feet from 
east to west conditions are as follows: From zero to 32, two parallel narrow zones of iron- 
stained capping containing sulphide-streaks and seams of decomposed oxidized material; from 
32 to 70, limestone covered, in part with moss and soil; from 70 to 92, strong lead-zinc mineral- 
ization from a few inches to 3 feet in width; 92 to 97, covered; 97 to 164, continuous irregularly- 
shaped meandering exposure of massive sulphides from 1 to 12 feet in width, plus adjoining 
small lenses to the north separated from the main body by unreplaced limestone; 164 to 188, 
iron-stained silieified limestone irregularly mineralized owr a width up to 8 feet with scattered 
streaks and hunches of sulphides; from 188 to, 208, covered; 20’8 to 2~14, trench exposing a 
wid,th of 13 feet of oxidized capping and soil; 214 to 256, covered,; and from 256 to 260, trench 
exposing width af 6 feet of oxidized capping and soil. Just west of here, ,at chainage 271 feet, 
a long trench is in soil, some mineralized float being found in it. Reverting to the area of the 
massive and continuous mineralization between chainage-points 97 and 164, the collar of the 
east shaft is at chainage 109 and 660 feet elevation. This shaft, 12.5 feet deep to the water- 
level, is first sunk 8 feet as a steep incline to the south and then vertical. A short crosscut said 
to be 8 feet long extends to the west from the shaft-bottom, hut this was inaccessible. On the 
east side of the shaft massive sulphides are exposed over a thickness, measured down from the 
collar, of 6 feet, and a sample across this widkh assayed: Gold, 0.0~2 oz. per ton; silver, 35.2 oz. 
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per ton; lead, 41 per cent.; zinc, 25.7 per cent. Selected galena from the same place assayed: 
Gold, 0.01 oz. per ton; silver, 106.4 oz. per ton; lead, 18.5 per cent.; and selected sphslerite 
assayed: Gold, 0.01 oz. per ton; silver, 12.4 oz. per ton; zinc, 49.9 per cent. Massive sul- 
phides, but containing less galena, are exposed down the west side of the shaft for 8 feet below 
the collar. It was not practicable to inspect the shaft below these workings due to the rotten 
condition of the ladder, and water. It is reported on good authority that mineralization per- 
sisted to some extent to the bottom of th,e shaft where the ore-width was reduced to 6 inches. 
The west shaft, at chainage 165 feet and about 648 feet elevation, is distant 56 feet on a 
bearing of north 62 degrees west from the coll~r~of the east shaft. It wzxs sunk vertically for 
the first 12 feet, but the lower part of this section has filled in so that for practical purposes 
the west shaft is now an incline sunk to south 32 degrees west for 28.5 feet on a 57.degree 
slope, attaining a depth of 24 feet below the collar. At this point it was driven into a cave in 
the limestone which extends south BO degrees west for 30 feet to Station A, thence south 36 
degrees west for 6 feet to Station B, and fin~ally for 22 feet due west through a low gallery, 
difficult of access, to a pot-hole containing deep water at Station C. The cave descends gently 
to a level about 6 feet below the bottom of the shaft or 308 feet below the collar. From Station 
B a branch gallery 4 feet long leads south-westerly to another and larger water-filled hole. 
The cave has been formed along irregular fractures with variable strikes and dips. The shaft 
is first sunk in a zone, up to 8 feet wide on the surface, of light mineralization con’sisting of 
irregular streaks and disseminations of sulphid,es in iron-stained silicified limestone. Similar 
conditions are apparent for 12, feet down the shaft. From this point the sulphide mineraliza- 
tion continues chiefly along the western side of the shaft and north-western and western side 
of the caw, as stringers and scattered pockets, or patches lining the cave-walls. The most 
cautinuous mineralization of the last-mentioned type is exposed on the western wall of the C~VB 
opposite Stations A and B. This showing, l,O, feet long ,and l@ feet high, is associated with a 
vertical fracture striking south 30 degrees west. Galena predominates here and a selected 
sample assayed: Gold, ,0.02 oz. per ton; silver, 81.8 oz. per ton; lead, 65.5 per cent.; zinc, 15.7 
per cent. Selected material from the farthest-west point reached in the cave as’sayed: Gold, 
0204 oz. per ton; silver, 17.4 oz. per ton; lead, 11.9 per cent.; zinc, 20.6 per cent. Similar 
mineralization, occurring as scattered streaks at numerous points along the northern wall of 
the cave between Stations B and C, is associated with a fracture striking due west with variable 
dips to the north. The restricted dimensions of the latter passage prevented thorough inspec- 
tion of conditions, but it would appear that the cave generally follows along the southern 
margin of the mineralized zone traced on the surface, gaining depth on it going south-west. 

From a point 60’ feet north 7 degrees east from the collar of the east shaft and 60 feet 
below it, at 610, feet elevation, the Lee adit has been d,riven 111 feet along a bearing of south 
17 degrees west, so that it passes under the ground between the two shafts. Chaining in feet 
from the portal, solid rock was reached at 26; from 26 to 45 the adit cuts altered grey to green 
siliceous rock containing garnet, epidote, scattered specks of pyrrhotite, pyrite, and rarely 
ehaicopyrite; at 45 feet thiv rock contacts irregularly with grey limestone dipping from 3,0, to 
45 degrees to the south; from 45 feet to the face the adit is all in limestone. At, 98 feet in 
from the portal a branch working 10 feet long has been driven north 60 degrees west at a 
point where some galena and sphslerite mineralization, associated with local silicifieation, is 
exposed in the back of the main adit. This stringer, up to 14 inches wide, pitches westerly at 
about 30 degrees into the floor of the branch working. Fifteen other scattered silver-lead-zinc 
showings were examined, but it is not practicable to describe themall separately in this report. 
Only a small amount of work, consisting of stripping and shaliow cuts, had been done on them, 
so that little evidence is afforded of the continuity, form, or extent of the mineralization. The 
sulphides, irregularly distributed through the limestone, generally where it i’s silicified, occur 
in some ca.ses as remnants in oxidized cappings. All the showings trend westerly or south- 
westerly, (lips where indicated being generally to the south or south-east into the hill. In two 
cases, however, dips to the north were noted. No definite structure was observed, discoveries 
having been made at various horizons in the limestone. These oan be roughly segregated into 
two broad zones, most of the prospecting having been done on the northern one, which includes 
the previously described Lea adit area. This zone, traversing the H.P.H. Nos. ~2, 1, and 3 
claims from east to west along the steep, northerly slope to the flats, lies north of and roughly 
parallel to a dyke or sill of au&e andesite, up to 280 feet wide or more, which passes 438 feet 
south of the Lee adit-portal. In this belt there are four showings, numbered for convenience 
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1 to 4, on the H.P.H. No. 2 claim at points 480, 650, 800, and 850 feet east of the adit. Selected 
samples from Nos. 1, 2, and’3 locations assayed respectively: (1.) Gold, trace; silver, 1.8 oz. per 
ton; lead, 2.6 per cent.; zinc, 8.3 per cent. (2.) Gold, 0.01 oz. per ton; silver, 14.6 oz. per ton; 
lead, 20.8 per cent.; zinc, 15.4 per cent. (3.) Gold,, trace; silver, 11.8 oz. per ton; lead, 29.1 per 
cent; zinc, 9.2 per cent. The other ,showings, number 5 to 11, are at the following points 
described with reference to the LBC adit-portal: No. 5, elevation 7lO,feet, south 72 degrees west, 
23’1 feet; No. 6, elevation 1808 feet, south 5,3 degrees west, 2% feet; No. 7, elevation 765, to, 785 
feet, south 6’5 degrees 30minutes west, 3@4 feet; No. 8, elevation 860 feet, south 77 degrees west, 
4,27 feet; No. 9 elevation 890 feet, south 73 degrees west, 1,,40’0 feet; No. IO,, elevation 750 feet, 
south 72 degrees west, 2,0’60 feet; No. 181, elevation 750 feet., south ‘73 degrees west., 2,160, feet. 
Of these the No. 5 showing, where stripping was proceeding, consisted, of iron-stained capping 
irregularly mineralized with sphalerite, occasional galena, and decomposed streaks, being 
exposed for a width of 3.5 feet along its westerly strike and for 10’ feet on its dip of from 
40 to 45 degrees to the north. Apparently part of a mgre extensive capping, the mineralization 
seemed to follow the foot-wall of a dyke of altered rhyolite or trachyte. a dense greyish silicified 
rock containing much pyrite. A selected sample here assayed: Gold, trace; silver, 1 oz. per 
ton; lead, nil; zinc, 19 per cent. Selected samples from Nos. 6 and 7 locations assayed rejpec- 
tidy: Gold, 0’01 oz. per ton; silver, 32,.8 oz. per ton; lead, 22.2 per cent.; zinc, 7.6 per cent.; 
and: Gold, 0.0’1 oz. per ton; silver, 3.8 oz. per ton; lead, 1.1 per cent.; zinc, 14.5 per cent. 

The southern zone, in which mineralization i,s naturally exposed or has been found at 
widely separated points on the H.P.H. No. 6 and Pendic No. 18 claims, lies on the undulating 
ground draining to Idas (Cayon) Creek south-west of the LBE adsit and south of the main 
ridge. These showings, numbered 12 to 15, are described with reference to the Lee adit-portal 
as follows: No. 12, elevation 725 feet, south 54 degrees west, 1,5,00 feet; No. 13, elevation 770 
feet, south 55 degrees west, 2,130 feet; No. 14, elevation, 1,000 feet, south 67 degrees Mminutes 
west, 3,150 feet; No. 15, elevation 725 feet, south 72 degrees 30, minutes west, 3,O’OO feet. Of 
these the showing at No. 13 location is an exposure 4 by 5 feet, covered around the edges, being 
part of a stro,ng oxidized capping containing streaks and bunches of sphalerite, with some 
molybdic oxide as a yellow incrustation. A selected sample assayed: Gold, 0’.04 oz. per ton; 
silver, 12.2 oz. per ton; zinc, 7.2 per cent. A selected sample from No; 14 location assayed: 
Gold, trace; silver, 29.8 oz. per ton; lead, 7.9 per cent.; zinc, 20.3 per cent. No. 15 showing, 
apparently pad of an extensive capping, consists of several widely-separated patches of 
oxidized, silicified limestone containing streaks of sulphides and seams of decomposed material. 
A selected sample assayed: Gold, 0.01 oz. per ton; silver, 17.4 oz. per ton; lead, 26.4 per cent.; 
zinc, 7.9 per cent. 

Summarizing conditions on the H.P.H. property, the various partial and incomplete 
exposures include promising objectives for development. 

Evidence of definite structural control of mineralization is lacking at the present stage of 
exploration. In regard to the major objective, or the largest body exposed in and adjacent to 
the two shafts, there is evidence that, though irregular in outline, crows&ion, and intensity 
of mineralization, it has an approximately tabular or pipe-shaped, form pitching somewhat 
flatly to the west or south-west. This is indicated by the mineralization along the western or 
north-western wall of the cave, which was penetrated farther than had been done before. The 
sdit and adjacent workings have disproved continuity in other respects. In this connection 
an interesting discussion regarding. the origin and form of the H.P.H. deposits is contained in 
Gunning’s report previously mentioned. Taking into consideration the present lack of trans- 
portation facilities and the economics of silver-lead-zinc production, conditions call for larger 
tonnage of better-grade and more regular ore than if th,e property was more cheaply accessible. 

North Show-A limited amount of prospecting on this group of claims has disclosed 
irregularly-silicifiied limestone containing scattered streaks and patches of sphalerite mineral- 
ization, with minor amounts of gaiena, at several widely-separated points along the steep, 
densely-wooded slope to Nahwitti Lake at 575 feet elevation. 

Two indefinite showings. at elevations of 6’25 and 775 feet, were examined in cuts near the 
western boundary of the claim,s east of Nahwitti River and just east of an area of hornblende 
latite. A selected sample from the upper point assayed: Gold, trace; silver, 6 oz. per ton; 
lead, 1.3 per cent.; zinc, 13.6 per cent. Another cut in thi,s vicinity, at 72,5 feet elevation, 
exposez contact-metamorphic mineralization, consisting of magnetite and cupriferous pyrite, 
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trending south-westerly along the limestone-volcanic contact. Little work has been done on 
this showing, from which a s&&d sample assayed: Gold, ‘0.02 oz. per ton; silver, 1.2 oz. per 
ton; copper, 3.3 per cent. Another cut at 587 feet elevation, or just above the lake-level, and 
about 4,0,0,0’ feet easterly from the previously-mentioned locations, exposes a. stringer of 
sphalerite-galena mineralization, up to 14 inches wide, in silicified limestone just west of 
another area of hornblende latite. Here, as at the other points specified, conditions are 
indefinite. 

South Show-Superficial prospecting on these claims has disclosed some indefinite min- 
eralization, consisting chiefly of disseminations and streaks of sphalerite, with occasional 
galena, in a narrow belt of limestone bounded to the north along the lake by hornblende latite 
and, to the south by shales, tuffs, and felsite. The showings examined are BWOSS the lake from 
and approximately opposite and south of the last-mentioned showing on the North Shore group. 
Located on the wooded, steep, north slope to the lake, between the lower limestone-volcanic 
contact at 800 feet elevation and’the upper contact at 970 feet elevation, there are four small 
exposures of erratic low-grade mineralization at elevations of 810,910,935, and 955 feet respec- 
tively. They appear to be part of an extensive zone of altered limestone, silicified and iron- 
stained in part, irregularly mineralized with fine streaks and disseminations of the sulphides. 
Selected samples assayed: Gold, 0.0,2 oz. per ton; silver, 0.8 oz. per ton; lead, 13.3 per cent.; 
zhc, 9.8 per cent.; and: Gold, trace; silver, 0,.6 oz. per ton; lead, 0.5 per cent.; zinc, 6 per 
cent. Silver-lead-zinc mineralization is reported to have been found at other widely-separated 
points, but these were not examined. 

Dorlon. 
This group, in the Nanaimo Mining Division, consists of four claims held by 
location and owned by S. S. Pugh, of Port Hardy, and associates. It is 
situated to the south of the Upper Nahwitti River Valley about 1,100 feet 

easterly from the H.P.H. camp. Slopes adjoining the workings, at elevations varying from 
910 to 1,000 feet, are northerly towards the valley at 675 feet elevation, the character of the 
tinvbered ground being irregular with occasional benches. The property is reached by B short 
branch from the main trail leading to the H.P.H. group about 16.16 miles from Port Hardy. 
General transportation conditions have been described in the foregoing H.P.H. report. 

Limestone extends up the slope from the valley to an elevation of 1,020 feet over a distance 
of 2,000 feet or more measured from north to south. Towards the south-western corner of 
the claims there is a large area of dense siliceous volcanic rock. In the vicinity of the main 

showings, toward the eentre of the square block of claims, the limestone is cut by a dyke of 
sili.cified and altered aplite, or felsite, 5 feet wide, which, strikes north 20 degrees west and has 
a vertical dip. The mineralization consists chiefly of black sphalerite occurring in massive 
stringers or e.8 scattered streaks replacing the locally dark to black, generally silicified lime- 
stone. Rare specks of galena are associated with the zinc s’ulphides at one point. TWO 

samples of sphalerite mineralization contained from 0.54 to 0.94 oz. gold per ton and from 0.8 
to 2.0 oz. silver per ton. The gold values are apparently associated with pyrite occurring in 
“ hair-line ” seams in the sphalerite. 

The Dorlon claims, known formerly as the Yuean group, were staked in 1930, since when 
work has been confined to shallow cuts and stripping at a few points. 

The most definite showing seen, 6 feet long and up to 23 inches wide, is situated on a local 
bench at 910 feet elevation and adjoins the previously-mentioned dyke to the east. 

Structural conditions could not be ascertained due to the limited amount of work done. 
A channel sample across 28 inches of sphalerite-streaks with intervening oxidized seams 
assayed: Gold, 0.64 oz. per ton; silver, 0.8 oz. per ton; zinc, 33.6 per cent.: and a selected 
fresh sample of sphalerite, containing pyrite in cleavage planes, assayed: Gold, 0.94 oz. per 
ton; silver, 2.0 oz. per ton; zinc, 35.6 per cent,. At points from 8 to 12 feet west of the dyke, 
dark limestone, containing scattered sphalerite streaks, is only slightly exposed. The above 
showings we near the south-west corner of the Dorlon No. 1, which is the north-eastern of the 
four Claims in the block. To the south-west about 300 yards, roughly estimated, and on the 
Do&n No. 4 claim, at 1,020 feet elevation, a small patch had been lightly stripped showing 
silicified iron-stained limestone containing scattered streaks of the black sphalerite accom- 
panied by occasional specks of galena. The gold values associated with the mineralization at 
the point sampled Warrant systematic prospecting, the showings adjoining the dyke presenting 
an interesting objective for exploration. Gold values may be present at other points where 
similar sphalerite mineralization is in evidence but where little or no work has been done. 
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GOLD-SILVE#R-LEAD-ZINC DEPOSITS. 

PACIFIC GREAT EASTERN RAILWAY. 

Brandy&m Creek Arm. 
These groups, comprising thirteen mineral claims held by location, are in 

Astrn and the Vancouver Mining Division, being owned by Frank Price, of New West- 
Cambria. minster. The area adjoins or lies to the south and south-west of Dority 

Creek, an easterly-flowing tributary of Callaghan Creek, which, in turn, 
empties intc the Cheaksmus River just north of McGuire Siding on the Pacific Great Eastern 
Railway, 30 miles north of Squamish. The abin is 2.5 miles north-west of MeGuire, 0~ about 
100 yards east of the north-west corner of S.T.L. No. 43721, shown on B.C. Department of 
Lands Reference Map No. 6%. Elevations on the claims range from 2,000, to 6,500 feet, 8s 
compared with 1,632 feet at McGuire. The workings examined vary in elevation from 2,440 
to 3,475 feet, the main showings being situated on a bench, at 3,850 feet elevation, which 
interrupts the irregular hut generally steep slope to Dority Creek. The ground is heavily 
wooded with hemlock, yellow cedar, and balsam, the useful trees being up to 3 feet in diameter. 
Neighbouring peaks of the Coast Range, lying west or north-west of the prospected area, are 
Metal Dome at 6,590 feet elevation and Mount Cayley at 7,852 feet elevation. Present means 
of access is by trail, about 3.5 miles in length, extending westerly from MeGuire Siding as B 
good pack-trail for 2.5, miles to the Blue Jack prospect on Brandywine Creek, thence for 1 
mile on a very steep grade extending northerly along Swede (Snow) Creek to ita head. 
A better route for the Astra and Cambria, of about the same length from McGuire, could be 
located along Callaghan and Dority Creeks, which streams afford, potentialities for water- 
power development. The B:C. Electric Railway Company power-line right-of-way from Bridge 
River crosses the flats below the property, presenting a possibility of commercial power being 
available at some future time when an adequate market is available for electrical energy. 

The geology of the area has not been mapped, the nearest work of this nature being the 
“ Reconnaissance along the Pacific Great Eastern Railway between Squamish and, Lillooet,” 
contained in Geological Survey of Canada Summary Report, Part B, 1917. The deposits are 
found in greenstone or its schistose derivatives, being part of B comparatively large area of 
Mesozoic, mainly Triassic, roof-pendant rocks within the Coast Range batholith of Jurassic 
age. The stratified rocks are represented locally by argillites, bands of limestone, conglom- 
erate, and tuffs, interbedded with greenstones, chlorite, and talc schists. This series, which 
strikes north-westerly, with steep ddps to the south-west, is intruded by several large dykes, up 
to IO8 feet wide, of felsite and felsitie porphyry, which, extending for long distances in a north- 
south direction, are a marked geological feature of the area including the Blue Jack and 
Bw,ndywivze prospects, these being described separately. Stocks of diorite outcrop at points 
to the south of the prospected ground or at about 1,800 feet south of Dority Creek. The 
diorite, which is from green to nearly black in colour and varies in texture from coarse to fine 
grsined, or porphyritie, is believed to represent an altered basic phase of the batholithic rocks. 

Mineralization, of replacement-type, is exposed at numerous points in greenstone, where 
it is more or less silicified, and in chloritie schists, within an area about i,5@l feet long 
measured north-west and south-east and up to 1,300 feet wide from north-east to south-west. 
As shown on the accompanying sketch-map, two parallel felsitie porphyry dykes cut the 
greenstone towards the western margin of the area examined jhy the writer. These dykes, 
where intersected by Dority Creek, are 78 and, lo,6 feet wide respectively, being separated by 
102 feet of locally coarse-grained greenstone. Extending north-westerly across Dority Creek, 
the greenstone is bounded to the east by tuffs. In the same direction, 2,000 feet from the two 
big dykes, the formation is cut by a similarly wide north-south-trending felsite dyke, in the 
vicinity of stock-like outcrops of dark green, coarse-grained, altered diorite. About 2,600 feet 
south of Dority Creek there are north-westerly-striking argillites and slates which separate 
the Astrdhmbria greenstone area from the schistose greenstone and ehloritie schist of the 
Blue Jack property. At the present stage of superficial exploration no evidence is afforded 
of definite structural boundaries to the widespread mineralization found in the greenstone in 
which shearing planes generally strike north 3,5 degrees west and dip 65 degrees to the south- 
west. The mineralized host-rock is in most places lightly capped, with rusty, light.eoloured, 
dense ehloritic schist, silicified in places, in which pyrite is abundant and frequently accom- 
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panied by low-grade irregular disseminations of sphalerite and galena, manganese dioxide 
coating the rock at many points. In the underlying greenstone, where penetrated, there is 
an apparent improvement in the grade and continuity of the prevailing low-grade mineraliza- 
tion, and chalcopyrite, of sparse occurrence elsewhere, is more noticeable. In present 
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exposures, many of which have not reached the more favourable underlying rock, sphalerite, 
nearly always present to some extent, is frequently accompanied by galena in small percent- 
ages. All assays show some silver ranging from less than an ounce to 5 OZ. per ton in channel 
sampies and up to 3.9 oz. per ton in sorted material, the average content being smxJ1. Gold 
values, of interest because of the extensive distr?bution of mineralization, are generally very 
low, but appear to improve where ehalcopyrite is present or in the more massive mixed 
sulphide occurrences. The best gold assays in the writer’s channel samples were 0.01 and 
0.08 oz. per ton and, up to 0.12 oz. per ton in selected material. Seepages of secondary msn- 
ganew are abundant in, the vicinity of local fractures. 

The property was staked by Frank Price and Bert Falconer in 1925, since when annual 
assessment-work has been performed. Among references to the Astm and Cambria contained 
in past Annual Reports, that for 1934, page F 14, contains assay returns of interest. 

The area in which the most intensive prospecting has been done is about 500 feet long 
and 300 feet wide. This includes the open-cuts developing what is known aa the “ No. 6 lead,” 
which is the most extensive of the mineralized zones ind’icated by the surface workings. The 
mineralization, only partially exposed in most cases, consists of light disseminations of pyrite, 
sphalerite, galena, and occasional chalcopyrite, with lenses or streaks of more concentrated 
mixed sulphide material. #Large exposures are available for sampling, though these are not 
always at right angles to the north-35-degree-west trend of the sheared zone and widths must 
be reduced accordingly. Referring to the accompanying sketch, sampling results are appended 
below. Where blanks are shown in the copper, lead’, or zinc columns, asays were not made 
for these metals, which, if present, were not in important amounts 

c 

- 

PC 

26.6 

i. P 

Of the above samples, Nos. 6,253-B to 6268-B, taken in succession as listed, represent the 
same general type of mineralization, consisting of pyrite, sphalerite, and galena, with occa- 
sional chalcopyrite, disseminated through a gangue of sili,cified greenstone, sometimes sheared 
and sehistose, or of rusty cappings, generally moresparingly mineralized. The J.C. cut reveals 
the best mineralization seen and the &foot section sampled, No. 6,25&B, appears to be part of 
an extensive zone partially exposed, but not sufficiently for sampling, for a further 15 feet 
along the same north-35.degree-east bearing, the showings being covered around the edges. 
Samp!e 6254-B from this cut was from a Z-ton pile of sorted material. 
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Samples 6248-B to 6251-B, No. 1 cut, are continuous sections for a total length of 37.25 
feet along the south bearing of the exposure, the first four of which, representing 22.5 feet of 
uniformly low-grade mineralization, were averaged. The adit samples, Nos. 6243-B and 
6&U&B, represent sections between 49 and 56 feet, and between 56 and 62 feet in from the portd.1 
respectively. N,o. 6265-B, from No. 2-B cut, is selected material from outcrops ova a length 
of 54 feet, this partial exposure being along the strike: No. 6247-B, Astra cut, represents 
selected material from irregular galena-sphalerite-pyrite streaks in rusty calcareous gangue, 
the mineralization being associated with a fracture in silicified dolomitie limestone west of the 
most western felsitic porphyry dyke. Sample No. 6269-B is from a quartz vein or zone which, 
striking north 15 degrees west and dipping 63 degrees to the south-west, has been exposed by 
open-cuts over a length of 175 feet adjoining Dority Creek. The quartz, from 8 to 24 inches 
wide, is irregularly mineralized with pyrite, sphalerite, occasional galena and ehaicopyrite, 
the enclosing rock being chloritie schist. 

adjoining Dority Creek at four widely-separated points between the quartz vein at D, 
2,8G,O feet elevation, and 1,OO’O feet easterly, at 2,440 feet elevation, open-cuts and stripping, not 
shown on the sketch, expose scattered sphalerite-pyrite mineralization, with occasional gaiena, 
in rusty silieified, zones in sehistoae greenstone or ehloritic schist, The planes of schistosity 
have variable strikes and dips, rome noted striking north 20 degrees east and dipping steeply 
to the north-west, while others strike north 45 degrees west, with vertical dips. 

Summarizing conditions at the present stage of shallow, imperfect exposures, mineraliza- 
tion of the main type specified, generally very low grade, is remarkable for its extensive 
distribution. The J.C. showings, which may be part of a large body, contain interesting gold 
and silver values associated with appreciable percentages of the base metals, notably lead and 
copper. This indicates an interesting possibility for the development of valuable sulphide 
concentrations within the adjacent area, in which mineralization in some degree is practically 
always encountered in excavations, especially when the capping is penetrated. Apart from 
the better-grade section of the J.C. cut, there are lenses and, stringers of material carrying a 
higher percentage of lead than appear in the channel samples. If  the general type of mineral- 
ization is found to persist at depth, such material could, be readily sorted on a large scale for 
B mill product. 

Low hut appreciable gold values, which are found in places as at the Foot-wall, No. 8, and 
J.C. cuts in the greenstone area, appear to improve with the presence of appreciable percentages 
of copper or in the more massive sulphide aggregates which include copper. Accessory gold 
may therefore be of value if large sulphide bodies are found, and, in this event silver values 
might also be expected to improve. There are other types of mineralization such as the vein- 
like auriferous-quartz occurrence at “ D ” and. the mineralized’ dolomitic limestone in the Astm 
cul, samples from both of these places being listed. 

A great deal of prospecting has been done on the claims by the owner and his partner and 
not all the showings were seen by the writer. Of those examined, however, the No. 6 zone and 
adjoining J.C. cut appear to constitute a, first objective for future exploration, and in this con- 
nection the adit, if extended along its course of south 57 degrees west for about 265 feet, will 
reach the ground on the 65.degree dip below the J.C. cut at approximately 1080 feet lower 
elevation. Conditions are well adapted for preliminary testing by diamond-drilling. 

This group, adjoining the Astra and Cambria property to the south, consists 
Blue Jack. of eight claims held by location and owned by the Blue Jack Mines, Limited. 

Referring to the B.C. Department of Lands Reference Map No. 62, the 
property, in the Vancouver Mining Division, adjoins Brandywine Creek to the north at a point 
about 2.1 miles north-westerly from McGuire Siding on the Pacific Great Eastern Railway. 

The workings, along the banks of Snow (Swede) Creek, a small tributary flowing southerly 
into the larger stream, are at relative elevations of from 2,10,0 to 2,700 feet, being situated on 
a steep well-timbered slope. The trees include fir, white pine, and cedar, some of the large 
firs being up to 5 feet in diameter. The rocks are covered with overburden, which is deep 
towards the southern end. Brandywine Creek is a boulder-strewn, torrential stream with B 
steep gradient towards Brew (Brandywine Falls), where, adjoining the railway, it has a 
direct fall of 185 feet. The property is conveniently reached by pack-trail 2% miles in length 
from McGuire Siding, elevation 1,632 feet. For the first mile from the railway the trail 
fallows an old logging railway-grade, then climbs the side-hill on a fair grade to the camp at 
at about 2,200 feet elevation. 
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The general geology of the neighbaring area has been indicated in the foregoing Astw. 
and Cambria report. The scbistose greenstone and chloritic schists enclosing the Blue Jack 
deposits are members of the same northwesterly-striking Mesozoic formations, being separated 
from the Astra-Cambria greenstone by an area of slates and argillites. A wide, northerly- 
striking felsite dyke, probably the extension of one of the two westerly dykes on the Ash-a and 
Cambria property, is partly exposed in crosscuts on the lowest adit-level. The Blue Jack 
deposits are associated with shearing which is marked at underground points by well-defined 
fracturing, sometimes accompanied by gouge, strikes being northerly, with a westerly dip from 
60 to 70 degrees. The wide shear-zone contains scattered lenses, disseminations, and streaks 
of pyrite, whalerite, and galena, at widely separated points on the surface and underground, 
no continuity of specific showings being apparent. The mineralization is associated in places 
with minor amounts of quartz accompanied, occasionally by calcite, but the prwailing gangue 
is rock showing little or no apparent silicification. In the lowest adit, felsite-dyke exposures, 
more or less decomposed, are mineralized in places with sphalerite and pyrite in disseminations 
and fine streaks or as films in cleavage-planes. The average gold content is low, the better 
values being present in the mixed sulphide material. Appreciable silver values are occasionally 
associated with sphalerite showing no lead content. 

The assay and analysis of twenty-nine sacks of selected material shipped to the Tacoma. 
smelter in 1934 was as follows: Gold, 0.36 oz. per ton; silver, 3.16 oz. per ton; lead, 4 per cent.; 
zinc, 4.1 per cent.; iron, 4.6 per cent.; silica, 56.6 per cent.; alumina, 4.5 per cent.; lime, 8.2 
per cent.; sulphur, 5.4 per cent. 

The claims constituting the property were staked in 1923 and the Blue Jack Mines, 
Limited, a private company incorporated in 1932, was converted into a public company in 1936. 
The property, mentioned at intervals in the Annual Reports of the Minister of Mines since the 
year 1924, was briefly described in this publication for 1934, page F 14, since when the lowest 
adit has been driven. 

The surface workings are distrihuted over a length of 1,030’ feet through a vertical range 
of 575 feet. At elevation 2,675 feet openwts and stripping on both sides of the little creek 
partially expose the zone for a width of 53 feet. At the eastern end, next to the hank, there 
are scattered sulphide streaks and disseminations over a width of 1.5 feet. This mineralization 
could not be traced for any appreciable length due in part to overburden. Forty-one feet west 
of this a sample across 15 inches, where sulphides are concentrated, assayed: Gold, 1.42 oz. 
per ton; silver, 6 oz. per ton; lead, trace; zinc, 5.8 per cent. The latter appears to be a 
lenticular occurrence as it is 7 inches wide 2 feet to the north, where it goes under overburden 
and is not in evidence in the rock exposed 10 feet to the south. Between and adjoining the two 
points there is some very sparse, indefinite sulphide mineralization. Trenches have been dug 
on both sides of the portal of the upper adit at 2,,650 feet elevation. In the eastern showing 
there is scattered, light, sulphide mineralization between points 2,3 and 38 feet from the portal. 
A picked sample of the best material assayed: Gold, 0,.70 oz. per ton; silver, 2 oz. per ton; 
lead, 1.8 per cent.; zinc, 12 per cent. Just west of the adit-portal there is a stringer of 
similar character. 

At 2,450 feet elevation, below the point where the creek forks, a cut exposes a width of 
2 feet of palena-sphalerite-pyrite mineralization associated with calcite, continuity along the 
strike not being apparent. At 2,l’O’O feet elevation, on the edre of Brandywine Creek, 5’0 feet 
westerly from the mouth of Snow (Swede) Creek, a small cut exposes an indefinite U-inch 
patch well mineralized with sulphides, from which a picked sample assayed: Gold 3.2 oz. peer 
ton; silver, trace; lead, trace; zinc, 2.8 per cent. The upper adit, at elevation 2,650~ feet, is 
driven 85.6 feet along B hearing of north 37 degrees east, to where crosscuts extend 15 feet to 
north 58 degrees west and 47 feet to south 63 degrees east. These branches are approximately 
below the, surface showings at 2,675 feet elevation. In the central part of the westerly cross- 
cut there is width of 51 inches of sulphide mineralization in the floor against the southern wall. 
A sample across this width assayed: Cold, 0.3,0 oz. per ton; silver, 2.2 oz. per ton; lead, trace; 
zinc, 5 per cent. This does not show in the northern wall. In the easterly crosscut there is a 
43-inch width of light sulphide mineralization in the southern well at a point 21 feet from the 
main adit. In this ease also the mineralization does not continue into the northern wall. The 
portal of the next adit is at 2,60’0 feet elevation, 115 feet south 2e degrees west from the upper 
ad&portal. This comprises 132 lineal feet of work, being driven north-east for 56 feet, then 
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northerly for 27 feet, then north-westerly for 31 feet, and finally northerly again for 18 feet 
to the face. At 25.5 feet in from the portal a shear is cut which strikes northerly, with westerly 
dip of 70 degrees. Adjoining this, there are streaks of sulphides associated with silicified 
rock. A well-defined fracture-plane of similar attitude, with gouge, is cut in the north- 
westerly eoume 36 feet hack from the face. In the last la-foot section there are sparsely- 
disseminated sulphides, over a width of from 1 to 2 feet, in the Boor and roof along the western 
wall, and also, in places, streaks of sulphides on the eastern side of the drift. At a point 680 
feet south 34 degrees 30 minutes west from the portal of the last-described working and at 
2,20,9 feet elevation, the lowest adit comprises about 682 lineal feet of workings driven in 1935 
and 1936. 

Measuring from the portal, this main adit extends as follows: North 42 degrees east to 
3,15.5 feet; north 14 degrees east for 23.75 feet to chainage 33,925; north 41 degrees east for 
24 feet to ehainage 363.25: north 30 degrees east for 76.5 feet to ehainage 439.75; and finally 
north 35 degrees east for 130 feet to the face at 569.75 feet. Crosscuts have been driven as 
follows: (1) 36 feet to south 57 degrees east at ehainage 135 feet; (2) 19 feet to south 68 
degrees east at ehainage 19’8 feet; (3) 14 feet to north 66 degrees west and (4) 6 feet to south 
6,O degrees east, both at chainage 285 feeb; (5,) 38 feet to north 60’ degrees west at ehainage 
575 feet. The outer part of the main adit is largely in chloritie schist which grades imper- 
ceptibly into massive greenstone towards the inner extremity. In the No. 1 crosscut the 
chloritic schist is sheared along two fractures, one of which, adjoining the adit, strikes north 
20 degrees east with 66.degree dip north-westerly, and the other, 25 feet easterly, strikes north 
with @O-degree dip to the west. 

The No. 2 crosscut has caved in part since the time of the writer’s first examination in 
1935. In the face there was then observed a smooth well-defined wall marked with gouge, 
striking northerly and, dipping westerly at 65 degrees. Between this shear and the main adit 
the rock is grey, soft, decomposed material, apparently a local patch of felsite dyke being along 
the general trend, of the dyke cut in Nos. 3 and 5 crosscuts. In the No. 2 crosscut the crumbly 
gangue is comparatively well mineralized with disseminated fine streaks of sphalerite, and a 
sample taken by the writer in 1935 across 15.5 feet adjoining the adit assayed,: Gold, ,O.O3 oz. 
per ton; silver, 20.6 oz. per ton; lead, trace; zinc, 2.2 per cent. The westerly ll-foot and 
g-foot sections of the No. 3 and No. 5 crosscuts respectively cut the felsite dyke, the irregular 
eastern wall of which strikes from north to north 23 degrees east, the dip averaging 59 degrees 
westerly. In the more decomposed portions of both dyke-expo,sures in these crosscuts there 
are some very scattered streaks of pyrite and sphalerite. In thee lowest adit-level no 
appreciable mineralization was observed in the greenstone or schist. 

Surface prospecting, comparatively little of which has been done, might disclose more 
continuous showings, and in this connection the greenstone-schist area underlying the argil- 
lites to the north of the workings ~eerm worthy of attention. Work had been suspended at 
the property when visited in October, 1936. 

CINNABAR DEPOSITS. 

Mm CREEK AREA. 

This company’s Mud Creek cinnabar property, in the Lillooet Mining Divi- 
Manitou’Mining sion, consists of fifty-nine mineral claims held by location, including the 

Co., Ltd. original Rose group of five claim acquired under option. The precise loca- 
tion of the property cannot he described in terms of existing maps, which 

are inaccurate in regard to the position and eowse of Mud Creek, which is a southerly-flowing 
tributary of Tyaughton Creek. According to the new topographical map in preparation by 
R. C. McDonald, of the Bureau of Geology and Topography, Ottawa, the Manitou Camp is 
located at 51 degrees 03 minutes 26 seconds latitude and 122 degrees 46 minutes longitude. It 
is situated on a bench at 3,820 feet elevation just east of Mud Creek (3,700 feet elevation), and 
half II mile up-stream from its junction with Tyaughton Creek at about 3,590 feet elevation. 
All elevations given are relative only, being based on aneroid readings. The workings, at 
elevations of from 3,710 to 4,111 feet, are on medium- to steeply-sloping ground which is lightly 
wooded. The property, formerly reached by pack-trail, is now accessible by the recently- 
constructed tractor-road, over which a truck has been driven. This road, about 8.5 miles in 
length, connects with the Goldside road at Cinnabar Creek, making a total distance of 17 miles 
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by branch road from the highway at a point 32.5 miles from Bridge River Station on the Pacific 
Great Eastern Railway. 

The geology of the area has not yet been mapped. The prospected area is largely nnder- 
lain by sediments of the Bridge River series and included greenstones and volcanic flows. The 
sediments consist chiefly of cherty quartzites with some argiilites and shales. There is 
generally much overburden on the slopes, hut a general section of the rocks, which locally 
strike north-westerly, is visible along Mud Creek where it flows south-westerly. The above 
formation is exposed along the creek for a length of 1.75 miles from its mouth, in which die- 
tanee, marking the limits of the writer’s investigation, it flows through two narrow canyons. 
Numerous dykes, some of which are very wide, have a general northerly to north-westerly 
strike, types noted heing composed of hornblende andesite, andesite porphyry, basalt, and 
quartz diorite. The last-mentioned dyke is at a point three-quarters of a mile up-stream from 
the nearest known cinnabar occurrence. Mineralization is found in greenstones, and to a lesser 
extent in quart!&% adjoining the contact with greenstone. In the partially-explored area, 
roughly 2,60,0 feet measured from north-west to south-east and’ 600 feet fro’m north-east to 
south-west, the greenstones have been found to occur in irregular small blocks or patches due, 
it is thought, to dislocation caused by faultiiig, folding, or hoth. The general structure has not 
yet been determined, the limited amount of development having been done at widely separated 
points. 

Cinnabar, which is the only metallic mineral noted, is found in sheared greenstone or in 
massive, amygdaloidal greenstone, the latter phase being traversed by numerous stringers and 
streaks of calcite. In the first case the cinnabar occurs in the shear-planes and in the second 
case it is distributed through the calcite and in amygdales. The texture of the mineral varies 
from the brilliant vermillion-red crystalline variety to brownish-red incrustations. Minute 
globules of native quicksilver are reported to have been observed in some specimens. The 
deposits are difficult to sample owing to the erratic distribution of the mineralization and the 
irregular houndaries and attitudes of the greenstone b,odies. The writer’s samples, taken 
where mineralization appeared to he comparatively concentrated indicate B low average 
mercury content. Similar material, if developed in quantity, would require sorting before 
treatment or selective mining would be necessary. 

The nucleus of the property, known as the Rose group, was held by Ben Cramer for some 
years before 1936, when an option was acquired by the Manitou Mining Company, Limited. 
Control of this company was recently taken over by Eastern interests, financial arrangements 
having been made to continue development. R. H. Stewart has been appointed as their 
consulting engineer. 

The workings develop separate showings, no correlation of conditions being possible at the 
present &age of exploration. Their position is approximately described by measurements and 
bearings from the camp. Workings in “ No. 3 area ” are on the locally steep westerly elope 
towwds Tyaughton Creek. The principal showings here, north 55 degrees west, 1,3,70, feet 
from the camp, are in a trench, 73 feet in length, extending south 15’ d,egrees east along the 
4,0,15-foot contour, above which the ground gradually flattens to a. high bench at 4,125 feet 
elevation. The formation has a local strike of from north IO degrees ea,st to north 75 degrees 
east, dips being northerly at steep angles, or vertical. From the northern end, going southerly, 
the following section is exposed: 11 feet of sheared quartzite; 1.5 feet of greenstone with 
ca!citestreaks but no apparent mineralization; (sample section A) 2.5 feet of similar material 
but well mineralized as per sample, which contained 0,.45 per cent. mercury; 3.2 feet of green- 
stone with quartzite inclusions, the complex containing rare spots of cinnabar; (sample eection 
B) 3.5 feet of greenstone with calcite-seams, well mineralized with cinnabar, which contained 
0.4 per cent. mercury; 8.2 feet of sheared complex of shale, quartzite, and greenstone; 5-foot 
andesite dyke striking north GOdegrees east; 23 feet of (chiefly) greenstone with calcite-seams, 
containing very ,sparsely-d’istribnted incrustations of cinnabar; 16, feet of quartzite including 
rare stringers of calcite, these being lightly mineralized with fine seams of cinnabar. Just east 
of sample ,section B and at 4,02,l feet elevation an adit has been driven easterly for 28 feet. 
It is largely lagged to support the shattered sheared rock, the face being in quartzite. The 
first part of this working apparently followed a “ tongue ” of greenstone, from which a pile of 
about IO tone at the portal was derived. A grab sample from this pile contained 0.2 per cent. 
mercury. At 3,977 feet elevation and 160 feet south 62 degrees 30, minutes west of this point 
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en adit was in 10 feet along a ecmnse of north 20 degrees east, the face being in crushed 
quartzite. 

“ No. 2 area ” workings are on the steep southerly slope to Mud Creek, No. 1 cut, at 4,111 
feet elevation, just below the summit of the hill, being LO,15 feet north 36 degrees west from 
the camp and across the creek from it. Here the formation strikes north 20 degrees west to 
north 25 degrees west, dips being from 85 degrees westerly to vertical. Going westerly along 
the contour, the following section is exposed: 4 feet of quartzite which apparently extend 
easterly for 130 feet or more; 4.3 feet of sheared greenstone containing sparsely-distributed 
cinnabar, a sample of which gave B nil return; 3 feet of similar material containing apparent 
mineralization in a central streak 8 to 10, inches wide, from which a sample z+cro% 3 feet gave 
a nil return; 4- to B-foot dyke of hard massive basalt striking north 50 degrees west, with a 
south-westerly dip of 70 degrees, including along its south-western horder a l&inch width of 
sparingly-mineralized calcite, a sample of which contained a trace of mercury; and finally 
6 feet of brown shales. At 4,0% feet elevation No. 2 cut is 40 feet south 36 degrees east from 
No. 1 cut. At this lower point the quartzito-greenstone contact strikes north 1 degrees west, 
with an easterly dip of 75 degrees, quartzite also lying to the east of the greenstone. A sample 
across the B-foot exposure of weathered greenstone and included calcite-seams, containing 
apparent sparse mineralization, assayed B trace of mercury. This No. 2 cut had only just 
entered solid rock after penetrating 9 feet of ovenburden. 

At 3,921 feet elevation, and 215 feet south 183 degrees east from the No. 2 cut, an sdit had 
been driven for 70 feet (August llth, 1936) along a bearing of north 12 degrees 30, minutes 
west. At 40feet in from the portal a 24-foot branch extended north 28 degrees east. Chaining 
aiong the main course from the portal, conditions are as follows: From zero to 30 feet, soil 
and boulders; 30 to 39 feet, sediments; 39 to 47 feet, greenetone; 41 feet to face, chiefly sedi- 
ments, with mineralized greenstone coming in along the eastern wall towards the face. The 
north-easterly branch is mostly in greenstone, with some included sed,iments which also show 
in the face. A sample, weighing about 60 lb., from an irregular block of mineralized green- 
stone, about 8 by 1’0 feet, at the intensection of the main adit and branch, returned a trace of 
mercury. A sample in the main adit, between chainages 39 and 43 feet from the portal, gave 
the same result, and a sample between chainages 43 and 41 feet gave a nil return. 

The “ No. 1 area ” workings, comprising surface-stripping and two closely-spaced short 
adits, are easterly from the adit of “ No. 2 area,” the upper adit-portal being 225 feet north 
73 degrees east from the previously described adit and at 3,920 feet elevation. In this vicinity 
there are two small cuts distant 21.5 and 10.5 feet respectively along a bearing of north 25 
degrees west from the upper adit-portal and at elevations of 3,945 and 3,936 feet. These cuts 
are located along the vertical contact of the greenstone and sediments, the latter rocks lying 
to the east. In the westerly side of the upper cut there are scattered incrustations of cinnabar, 
over a narrow width, in sheared greenstone. In the lower cut sheared greenstone, with no 
apparent mineralization, is exposed. Immediately above the adit-portal there is a width of 
8 feet of greenstone, amygdaloidal in part. Along the contour of the side-hill, 18 feet south- 
westerly from the adit-portal, beyond a section of quartzite 3 feet wide, there is a ?-foot width 
of sheared greenstone irrewlarly mineralized with #spots of cinnabar. This local showing 
could not he traced uphill in stripping over B length of 16 feet. The upper adit follows a 
curving north-westerly course for 25 feet, and 13 feet in from the portal has a westerly branch 
12 feet in length, The main part of the working is in sheared to massive greenstone, including 
quartzite lenses, its branch being all in quart&e. In the floor of the adit, at the forks, there 
is a lenticular #streak of scattered cinnabar mineralization along the approximately vertical 
contact which strikes north 40 degrees west. A grab sample from two piles of mineralized 
greenstone, aggregating about 20 tons, at the portal contained 0.2 per cent. mercury. Sixty 
feet north-easterly from the adit there is a large body of hornblende andesite striking north 
20 degrees west. The lower adit-portal is 60 feet south 20 degrees 30 minute east from the 
upper adit and at 3,886 feet elevation. Driven west for 35 feet, it passes thrwgh a few feet of 
greenstone at the portal, beyond which it is all in sediments. 

Near the toe of the slope just above the creek-level, and at 3,110 and 3,715 feet elevation, 
there are two adits, 15 and 10 feet long respectively, which are 55 feet apart along the contour 
of the slope. The easterly of the two adits is situated 475 feet north 47 degrees 30 minutes 
west from the camp. Between the portal and the creek there is an open-cut extending south- 
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easterly for 20 feet and largely filled with debris. The cut was apparently all in greenstone, 
which, adjacent to the creek, is 18 feet wide. There are sediments to the east of the green- 
stone, tuffs to the west, and quartzites in the adit to the north-west. A grab sample from a 
few tons of mineralized greenstone in the cut returned a trace in mercury. The westerly 
lo-foot adit is all in purple tuffs. 

“ No. 4 area ” workings are on the steep north-westerly slope to the creek. These include 
a lo-foot adit, at 3,&Z feet elevation, driven south-easterly. Adjoining the adit-portal a 
trench, crosscutting the north-westerly strike of the rocks, exposes the following section going 
south-westerly along the contour of the slope: 3 feet of quart&e; 2 feet of impure greenstone 
containing spots of cinnabar (opposite adit) ; 18 inches of quart&e; 2 feet of greenstone 
sparingly mineralized with cinnabar specks and incrustations; 20’ feet of quartzite; 4 feet of 
mixed purple tuff and quartzite; 3,feet of greenstone containing sparse cinnabar-stain; 10 feet 
of shales: hornblende-andesite dyke, of which a width of 10 feet is exposed. 

Summarizing the above notes, no substantial body of valuable material had, been opened 
up at the time of the writer’s examination in August, 1966, the work done being scattered 
over a comparatively large area. The widespread, distribution of the low-grade mineralization, 
almost always present to some extent where greenstone is uncovered, indicates possibilities 
that, by sorting or selective mining, an appreciable aggregate tonnage of treatment grade may 
be derived from the known widely-separated greenstone bodies or from others which may he 
uncovered. 

SPECIAL REPORTS. 

A limited number of mimeographed copies of reports are available to those who specially 
request information on the following properties:- 

LODE-GOLD DEPOSITS. 

Bridge River Area-Lucky Jem; Kelvin; B.R. Mountain Golds, Ltd. 
P.G.E. Area North of S~uamish.-Brandywine; Nani. 
Coquihalla Area.-Brett Gold Mines, Ltd. 
Vidette Lake Awa,Hamilton Mines, Ltd.; Telluric; Moon Group; Bull Moose. 
Vancouver I&z&,-Regina Group. 
Coast and Islands Area,Blue Bells Gold Mining Syndicate; Enid-Julie; Douglas Pine. 

PLACER DEPOSITS. 

Wreck Bay, West Coast of Vancouver Island. 
Some of these properties, described in former Annual Reports of the Min,ister of Mines, 

have had little development-work done on them in recent years, and others are not considered 
to have reached a stage of development or to be of sufficient interest to warrant inclusion of 
lengthy descriptions in the Annual Report. 

PROGRESS NOTES. 

LODE-GOLD DEPOSITS. 

THOS. R. JACKSON. 

BRIDGE RIVER CAMP. 

Pioneer Gold Minas of B.C., Ltd.-H. T. James, general manager; E. F. Emmons, mine 
manager; Paul Schultz, mill superintendent. This mine is situated at Pioneer and is a shaft 
operation, with Nos. 1, 2, and 3 shafts in use; No. 1 shaft is down to the ninth level, No. 2 
shaft to the twenty-sixth level, and No. 3 shaft to the twenty-sixth kawl. Electric hoists are in 
use at each shaft. 

During the year the deepening of No. 2 shaft from the fourteenth level to the twenty-sixth 
was completed and crosscuts driven from the shaft tc the vein at the seventeenth, twentieth, 
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twenty-third, and twenty-sixth levels, and at the end of the year ventilation raise connections 
had been completed from the twentieth level upwards. 

Development during the year consisted of 9,921 feet of drifting, 3,359 feet of crosscutting, 
2,746 feet of raising, and 321 feet of diamond-drilling. One hundred and fifty-four thousand 
eight hundred and eighty-one tons of we was mined and this yielded, 69,407 oz. gold and 12,845 
oz. silver. 

There were 30,l men employed. 
Bralorne Gold Mines, Ltd.-Richard Bosustow, general manager; Fred Grey, general 

superintendent; E. .I. Chenoweth, mine superintendent. During the year a total of 21,466 
feet of exploration and development work was done in the Bralorne mine, including 1,145 feet 
of raises and 166 feet of shaft. The King No. 2 shaft was sunk to the 1,400 level and crosscuts 
driven on that level to the King and “ C ” veins, with several hundred feet of drifting on each. 

The Empire level, connecting the Rralorne mines with the Empire mine (formerly called 
Bra&an), was completed, thus allowing the transportation of the Empire ore underground to 
the Bralome portal. Some bad curves were straightened out and a manually-operated block- 
light system installed. The Empire shaft was sunk to the 1,000 level, thus connecting up all 
the underground workings. Subsequent to this connection the Coronatim shaft had only been 
used for ventilation. Motor-haulage was installed on the 600 level in the Empire mine and on 
the 1,000 level Empire mine. 

Quite B number of stopes in the Enzp@e’and Blackbird mines have been changed from 
shrinkage to cut-an&fill on account of bad walls. A new underground powder-magazine was 
made, as was a new underground fuse-house. A raise was driven from the 800 level on the 
Blackbird vein to the 600 level; this permits transfer of Blackbird ore to the main haulsge- 
level, as well as provid,ing means for transportation of men and supplies from the main 
haulage-level to the 600 level of the Blackbird mine. The connection of the various working- 
places by the aforementioned drifts, shafts, and raises, as well as several other raises, has 
greatly helped the mine ventilation. 

The tonnage mined during the year was 167,264 and this yielded 63,829 oz. gold and 
20,478 oz. silver. 

Wayside Consolidated Gold Mines, Ltd.-P. E. Ritchie, mawging director; G. R. Bancroft, 
manager; E. H. Levitt, mine manager. This mine is situated on the Bridge River Highway 
near Gold Bridge; there are seven adit-levels and four lower levels drivenfrom a winze sunk 
from the lowest adit. ‘The different levels are ventilated by natural means and ventilation 
in the lower levels is provided by a 10.horse-power electric-driven fan of 5,000 cubic feet 
capacity. 

The mill, of loo-ton capacity, operated throughout the year and treated 37,535 tons of ore. 
The total development during the year consisted of 820 feet of raising, 415 feet of sinking, 
and 2,225 feet of driftin,g and cro&cutting. 

-~ 

Pacific Eastern Gold Mines, Ltd.-Major Jas. R. Lower, president and general manager; 
R. H. Stewart, consulting engineer; Chas. R. Cox, mine superintendent. This property is 
situated in the Bridge River area. adjoining the Pioneer gold mine to the east. The operation 
consists of a. 600-foot adit driven on the north bank of Cadwallader Creek and a shaft 550 feet 
deep at the end of the adit. From the bottom of the shaft the main crosscut extends for a 
distance of 3,100 feet to the south and exploratory drifting to the extent of 2,543 feet has 
been done east of this crosscut. A winze was sunk to a depth of 230 feet, from which work 
is being done on the 690 level. 

AI1 power is electric, provided by the Bridge River Power Company, Limited, and all 
umllerground workings are electrically lighted. The mechanical plant consists of a 720~eubie- 
foot Gardner-Denver compressor driven by a IlO-horse-power synchronous motor; the hlack- 
smith-shop is quipped with an Ingersoll-Rand “ C ” sharpener, small electric grind&one, and 
other customary equipment. Hoisting is done by a dowble-drum Mead-Morrison hoist operating 
two l-ton automatic dump-skips. Water is removed, from the 72,000.gallon collecting-sump 
on the 370 level by a 5Oil-gallon-per-minute Pomona pump. 

Development during the year consisted of 2,543 feet of drifting, 2,244 feet of crosscutting, 
230 feet of sinking, and 1,UZ feet of diamond-drilling. 

B.R.X. (1935) Consolidated Mines, Ltd.-E. R. Shepherd, general manager; Jack Wallace, 
mine manager. This mine has worked continuously with an average daily number of twenty- 
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iive employees. On the main level the north vein was prospected by a G- by g-foot win% 
sunk 140 feet; at the 100.foot point in, the winze a small station was made and lateral drifts 
extended north and south for a total distance of 41 feet. Before suspending this operation 
654 feet of diamond-drilling was done to locate veins: at this level. The B south drift WAS 
advanced a total distance of 2,466 feet, with a total of 681 feet of crosscutting. With the 
object of gaining B shaft-site in the hanging-wall, a crosscut at approximate right angles to 
the tiain vein was driven in an easterly direction for a d’istance of 416 feet. 

A rope raise, ore-pocket, shaft-station, and hoist-station were completed at the end of 
the year for sinking a 2%~compartment vertical shaft to an initial depth of 500 feet; this 
being the company’s immediate programme for the early months of 1937. 

Pilot Gold Mines, Ltd.-Bert Wing, general manager; Fred Bradley, mine superintendent. 
This operation was active most of the year, development consisting of sinking a Z-compartment 
shaft down to a depth of 3’00 feet. One hundred feet from the shaft-collar an exploratory 
drift was projected a distance of 75, feet to strike the shear-zone. At 300 feet another drift 
will be projected to intersect the shear. 

A small hydro plant provides the power necessary to generate compressed air and 
electricity. 

During the year an average daily crew of twelve men were employed. 

The following properties in the Bridge River area operated during part of the year with 
crews varying from four to eight men: Kelvin Gold Mines, Limited; Reliance Gold Mines, 
Limited; Reward Gold, Mines, Limited; Federal Gold Mines, Limited; Congress Gold Mines, 
Limited; Tuseorara Gold Mines, Limited; Canadian Rand Gold Mines, Limited; Monte 
Christo Gold Mines, Limited; and Moha Gold Mines, Limited. These are all in the develop- 
ment stage. 

ASHCROFT AREA. 

Martel Gold Mines, Ltd.-This property was worked part of the year with a crew of six 
men; the total drifting in this mine is now 1,000 feet approximately. 

In the Ashcroft area the Hamilton Creek Gold Mines, Limited, worked for the greater 
part of the year with a crew of six men and did 850 feet of drifting and crosscutting; at the 
Tellurie Gold Mines, Limited, a small amount of drifting was done. 

VANCOUVER ISLAND. 

Georgina Gold Claim.*--J. T. Williams and Associates, operators. This property is 
situated on Nanoose Creek about 18 miles from the City of Nan&no, in a northerly direction. 
A short drift was driven from the shaftdbottom under the creek and some surfaee-trenching 
was don,e. There was no production from this prospect. 

Gem Gold Mine, Texada Island.*-Worked only part of the year. 

&WZ&8h A?‘eU. 

Ashloo Gold Syndicate.+-This property is situated about 28 miles by road and trail from 
Squamish, on the Ashloo River. During 1936 a small Hadsell mill was constructed and the 
concentrates from the mill are shipped out by pack-horses to the Squamish River and from 
there by truck to Squamish. 

OOPPER-ZIN:C-GOLD DEPOSITS. 

VANCOUVER ISLAND. 

Tyee Consolidated Mining Co., Ltd., Mount Sickev.*-P. E. Peterson, superintendent, 
This property is situated on Mount Sick&, near Duncan, and comprises a number of mineral 
claims in that area and includes the old Tyee and Lenora mines. Very little work was done 

on the property during 1936, but at the end of the year preparations were under way for B 
resumption of operations, which included installation of a power unit; a few men were already 
on the ground for this purpose. There was no production from this property during the year. 
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COPPEB DEPOSITS. 

HOWE SOUND AREA. 

B&an& Mining and Smelting Co., Ltd.*-C. P. Browning, general manager; C. V. 

Brennsn, assistant general manager; Chris G. Dobson, superintendent. Due to the rise in 
the price of copper, which stood at 8.376 cents per pound in January, 1936, and rose to 11.525 
cents by December, the tonnage of the mines was steadily increased, the monthly tonnage in 
December being practically double that of January. The present monthly tonnage is around 
170,MEO tons, with all sections of the mine producing except the Jam and Empress mines. 
During the year 1,3#11,835 tons were mined and milled, producing 19,320,625 lb. copper; 
624,198 Ib. zinc; 1,3,053 oz. gold, and 89,700 oz. silver. The pyrite production was 62,872 tons. 

The total number of men employed in and around the mines and mill and surface at the 
end of the year was around 900, compared with around 460 at the end of 1935. 

Without any request by the men, this company has steadily increased wages as the price 
of copper advanced. The wages have been increased by 75 cents per day since copper was at 
its lowest price, and another 25 cents per day bonus is to be given when copper reaches 11% 
cents. No increase has been made in either board or house rents. 

The Fairview section of the mine was reopened in May and’ produced over 25 per cent. of 
the total output. The East BZuff section produced about 31 per cent. Both the West Bluff and 
Victoria tonnages have been greatly increased, producing 29.9 per cent. and 7.27 per cent. 
respectively of the output. The method of mining in the East Blufl, West Sk@, and F&view 
mines is by means of the Britannia method of powder-blast mining and modifications thereof. 
In the West BIufl section the 200.foot lifts are being split into two, with a sub-level midway. 
This makes for better and safer mining. 

Mining methods at the high-grade Victoria unit are similar to those of the pas&-namely, 
square set and rill stopes. All ground removed is closely filled with waste material from the 
two old glory-holes. The Victoria shaft has now been sunk to 3,500 level; this will be 
developed in 1931. 

The precipitation plant on the surface continues to yield its quota of copper, which is 
recovered from the mine-waters. 

The 4,100 adit has been continued throughout the year. This adit is 12 by 10 feet and 
is now in about 11,000 feet. Same parts of this working require close and heavy timbering. 

Development has totalled about 14,750 feet, as follows,: Drifts, 7,520 feet; crosscuts, 2,741 
feet; raises, 3,589 feet; powder-blast developments, 2,509 feet; sinking, 62 feet: and 7,178 
feet of diamond-drilling was done during the year. 

NICKEL DEPOSITS. 

B.C. Nickel Mines, Ltd.*-The property of this company is situated near Choate and is 
under the supervision of C. B. North. No. 1 tunnel, which is about 4,700 feet long, extends 
through the mountain. The entrance is on the Texas Creek side and the exit on the Emory 
Creek side. There are four crosscuts off this tunnel on the north side and two on the south 
side. Six raises have been put up from these crosscuts, averaging from 150 to 350 feet. 
Extensive diamond-drilling has also been carried out. 

During 1936 approximately 2,000 tons, of ore has been shipped to Japan, all of this being 
stoped from the 1,600 crosscut. 

QUARRIES, SHALE, AND CLAY DEPOSITS. 

BY 

JAMES ST~.NG. 

Coast Quarries, Ltd.-The stone from the Granite Falls quarry is used for general con. 
struction-work. Employment has been very irregular throughout the year, the number of 
men being about ten when fully employed. 
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NORTK VANCOUVER AREA. 

De&s Sand and Gravel Pit.-T. 0. Burgess, superintendent. This is a hydraulic opera- 
tion, Electrical power is used for the operation of the plant. Condition of machinery, 
fencing, and other equipment was found to be generally in fair condition. 

Cascade Sand and Gravel Quarry.-A. Ellis, superintendent. Work has been irregular 
throughout the year. Conditions at the plant were fairly iood. 

FRASER RIVER DELTA AREA. 

Claybum Co., Ltd.-The company’s plant is situated at Kilgard, about 50 miles east of 
Vancouver. Fireclay, firebriek, and various refractory forms, as well as common brick and 
sewer-pipe, are produced. 

The fire&y is obtained from nearAby deposits, underground mining methods being used. 
A shale-quarry is also operated in conjunction with the fireclay mines. 

A total of sixty-nine men were employed during 1936, ten in the mines and quarry and 
fifty-nine in the plant. 

G&u Bras.’ Quaw~.--Situated at Silver Valley, Pitt River. About twenty men are 
employed here, although tvork has not been regular. The plant is kept in good condition. 

Maryhill Sand and Gravel Ca.-Operated by Gilley Bras., Limited, situated on the banks 
of the Fraser River. The plant is operated electrically, and a power-shovel and conveyor-belt 
used in the gravel-pit. The entire plant is kept in good condition. 

TEWA ISLAND. 

Pacific Lime &-A large limestone-quarry is owned, and operated by this company at 
Blubber Bay, quicklime, hydrated lime, and various limestone products being produced. The 
quarry and plant, descriptions of which have appeared in previous reports, were operated 
throughout the year, an average of thirty men being employed in the former and thirty-five 
in the latter. 

B.C. Cement Co., Ltd.-This company’s quarry is situated on the opposite shore of Blubber 
Bay from the Pacific Lime Company. The limestone is shipped by scow to the cement plant 
at Bamberton. The number of men averages around seven. Thi,s plant is kept in good 
condition. 

Van Anda Quarry,A limestone-quarry operated by F. J. Bale, supplying limestone to 
the various pulp-mills and crushed limestone to the coal mines on Vancouver Island. Around 
twenty men are employed. 

SAANICH INLET, VANCoU”ER ISLAND. 

B.C. Cement Co.-Operating two quarries and a cement plant at Bambcrtnn. Work was 
irregular in the earlier part of the year. Around twenty men are employed’ at the quarry. 

GABRIOLA Islam, VICINITY OF Nnti~mo CITY, VANCOUVER ISLAND. 

Gabrtila Shale Products, Ltd., Gnbriola Island.‘-Charles T. delong, manager. This 
quarry is situated on Gabriola Island, in the Strait of Georgia. There is also a brick-making 
plant on the same property and a good grade of brick is made. The shale in the quarry if of 
good quality and is mined on the bench system. Blasting is under the supervision of a eertifi- 
eated blaster. All blasting is done electrically by battery and cable. This plant had been 
closed down for a couple of years and was in operation only three months in 1936. 

,COMOX Ama, VANCOUYER ISLAND. 

Public Works Gravel Pit, Courtmay.*-This gravel-pit is situated about midway between 
the Cities of Cumberland and Courtenay on the Cumberland-Courtenay Road. The material 
is used for road-making in the district. The face of this pit is about 75 feet high. 

FITZ~WH Some, MAINLAND COAST. 

Kocyc River Quany.t-P. Christensen, operator. This quarry is situated on Koeye River, 
about a half mile from its mouth, and is about 7 miles south of Namu. Five men were em- 
ployed and 10,570 tons of limestone was produced and shipped to the Pacific Mills, Limited, 
Ocean Falls. 

* BY George O’Brien. + BY Chades Graham. 



F 66 INDEX. 

INDEX. 

Fitzhugh r 1 
Fraser River de1 
Gahri< 



INDEX. F 67 

E 
Minto Gold M 
Moha Gold Mines. Ltd 
N 

Pacific Eastern Gold Mines, Ltd.~~..~~~~ ,.~~~F 62 
Pacific Great Eastern Railway, mining 



F 68 INDEX. 

ILLUSTRATIONS. 

Congress Gold Mines, Ltd.-Plan o 
Havilah Gold Mines, Ltd.-Plan of v  
Home Gold Mining Co., Ltd.-Plan nf W 
Minto Gold Mines, Ltd.-Sect 
Vidette Gold Mines,~Ltd.-Plan of 1 




	The Mining Industry
	North-West Mineral Survey District
	Index

	North-East Mineral survey District
	Index

	South & Central Mineral Survey District
	Index

	East Mineral Survey District
	Index

	West Mineral Survey District
	Index


