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PART A. 

THE MINING INDUSTRY. 

BY 

JOHN F. WALKER. 

The value of mine production in 1938 was $64,4X5,551, a decrease of $1,990,351 from 1931. 
The decrease is due largely to the return to normal of base-metal prices. This is shown 
clearly in the case af lead and zinc, where the volume changes are slight but the decrease in 
value amounts to about 35 per cent. All phases of the industry, cacept clay products, showed 
decreases. 

Lead production of 412,979,182 lb., though only slightly b&w the 1937 volume record, 
decreased in value from the all-time value record of $21,416,949 to $13,810,024. 

Zinc pradncti,x again established a record for volume with a production of 298,491,295 
lb., but the value decreased from $14,274,245 to $9,172,825. 

Coal, valued at $5,565,069, shows a decrease of 9.4 per cent. from the 1937 value. 
Copper production increased in volume by 42.8 per cent. to 65,769,906 lb., but, due to 

lower prices, the value increased only 8.9 per cent, to $6,558,575. Production of this metal 
has made a very healthy recovery and is now about normal. 

Silver production at 10,861,578 oz. is 4 per cent. below the rceard volume production of 
1937, and the value of $4,722,288 is 6.8 per cent. less. 

Non-metallic minerals and structoral materials, taken in groups, show two losses to one 
gain, with individual items showing substantial gains or losses. There has been a steady 
improvement in these groups during the past few years, but 1938 shows the first set-back. 
Individual items indicate an increase in ordinary building activity and a decrease in heavier 
construction. 

The total number of shippinr-mines increased from 185 to 211, those shipping 100 tans 
decreased from 113 to 92. 

The number of men employed decreased slightly from 16,129, last year’s record, to 16,021; 
but waxes and salaries increased from $21,349,690 to $22,791,685, the greatest amount ever 
paid out in any year. 

Dividends decreased from the all-time record in 1937 of $15,085,293 to $11,992,316. These 
figures do not include dividends paid by the Howe Sound Mining Company, parent company 
of the Britannia Mining and Smeltinn Company, and the latter figure does not include divi- 
dends paid by Premier Gold Mining Company, Limited, 

GENERAL SITUATION, 

At the first of the year it appeared that valumc and value production far 1938 would 
show some variation in individual items from that of 1937, but that the gross value would be 
about the same. 

At the time of writing the situation does not appear to be quite so bright, as base-metal 
prices, particularly lead and zinc, have shown no tendency to improve and are averaP;ing 
considerably below 1938 prices. Any appreciation that may take place before the end of the 
year can hardly be expected to raise prices for lead and zinc to the levels of last year. 

It is anticipated lode zold may show a slight increase in volume. Increased production, 
particularly from Vancouver Island, is being offset to a large extent by decreased production 
frcm the Kootenays. 

Placer gold should show a slight increase in value and it is anticipated that considerable 
testinp and development of placer properties will be undertaken during the year. 

Indications to date are that silver production will be substantially below that of last year, 
and while it is impossible to predict what may happen to the price for the metal, it is apparent 
that if the price holds the value production will be materially less, 

Copper production should show a slight gain in volume but, unless the price of the metal 
removers from its recent break, no increase in value is anticipated. 

Lead production is expected to show a substantial decrease in volume and, unless the 
price of the metal improves to a greater extent than can be anticipated, there will be another 
appreciable decrease in the value production of this metal. 
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Zinc production is likely to show an appreciable decrease in volume and, like lead, a sub- 
stantial decrease in value. 

The value of coal production is expected to be about the same as in 1938. 
Structural materials will likely have about the same value as last year. 
In preparing the foregoing estimate, it is assumed that no major disaster will affect the 

mining industry or any of the larger producers. I f  the industry functions smoothly through- 
out the year, it is anticipated that while the value of mine production may be about $5,000,000 
less than in 1938, the industry, in so far as employment and supplies are concerned, will have 
had a very good year. 

GOLD PURCHASING. 

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. Purchases of gold have increased from 1,470 lots in 1936, valued at some 
$50,000, to 2,397 lots in 1938, valued at approximately $72,000. The total price paid has been 
almost exactly the same as that received from the Royal Canadian Mint, except for the Mint’s 
handling charge of 1 per cent. This purchasina scheme has returned to the individual miners 
from $10,000 to $15,000 per annum more than if they had sold through the ordinary channels. 

LECTURES TO PROSPECTORS. 

A series of fourteen lectures prepared by the Deputy Minister of Mines in 1934 was again 
given during the winter of 1938-39 by the departmental Mining Engineers and others in 
different centres throughout the Province, as follows: Abhotsford, Kitchener, Nan&no, Van- 
couver, Victoria, and Yahk. 

The total estimated average attendance at the lectures was 284. This work was carried 
out in conjunction with the Department of Education. The brochure entitled I‘ Elementary 
Geology applied to Prospecting ” was used as a basis for these lectures and copies may be 
obtained from the Department of Mines at the nominal charge of 35 cents. A total of 822 of 
these books were distributed in 1938. 

Prospectors’ sets of about f i f ty rocks and minerals commonly found in British Columbia 
have heen in great demand and 204 sets wwe distributed throughout the Province at a cost 
of 50 cents per set to the recipient. Requests for these sets have been received from many 
parts of Canada and the United States, but up to the present only those resident in British 
Columbia have been supplied. 

DOMINION-PROVINCIAL MINE TRAINING CAMPS. 

The Dominion and Provincial Departments of Labour carried on the plan created in 
former years, whereby young unemployed men between the ages of 20 and 25 years were given 
an opportunity to learn the general rudiments of mining and prospicting. Instruction was 
carried out under the direction of the Chief Mining Engineer. 

This plan was a departure from the one followed in former years, which embraced placer- 
mining only, inasmuch that between fi f ty and sixty trainees, out of 125 instructed, who passed 
their examinations on subjects taught them at Emory Creek, were sent to Quesnel Forks in 
the Cariboo district for a further three months’ training under practical instructors. The 
Quesnel Forks area had already been reported upon and mapped by the Geological Survey of 
Canada, so the trainees could familiarize themselves with tho different types of rocks, etc., 
and learn how to explore a mineral deposit, In addition some placer-mining was done and 
recoveries made. 

During the winter the metal-mine operators kindly co-operated with the Departments 
and grave jobs to about thirty trained young men. About fifteen more were able to obtain 
positions throughout the Province as B result of this training. 

SAMPLING PLANT, PRINCE RUPERT. 

In 1931 a sampling plant was built on the waterfront at Prince Rupert and put into 
operation on August 20th. The object in erecting a sampling plant at this point was chiefly 
for the purpose of stimulating prospecting and the development of properties along the Prince 
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Rupert branch of the Canadian National Railway. The sampling plant was erected on the 
Coast so that full advantage could be taken of special freight rates arranged especially for 
shipments of ore to the plant. 

The sampling plant is, as its name implies, only a sampling plant and not a concentrator. 
Ores containing sufficient value to ship direct to the smelter are purchased and assembled at 
the plant until sufficient tonnage is accumulated to warrant shipment to the smelter. By 
mixing lots at the plant it is possible also to reduce smelter penalties on individual shipments 
and so give the prospector the benefit of a mixed lot. 

The plant may also be used by those developing properties for the purpose of bulk- 
sampling. 

For the calendar year 1938, 161 lots, comprising 24 tonnage lots for shipment, 90 lots for 
bulk test-sampling, and 47 lots for assay were received at the plant. These lots aggregated 
104 tons and, including shipments to the plant late in 1931, 148 tons were shipped to the 
smelter, for which $7,636,75 was received as against $7,685.24 paid out by the plant. 

This plant is serving its purpose and is stimulating prospecting and development of small 
properties to a greater extent than for many years. A full report on the sampling plant is 
contained in Part B. 

GEOLOGICAL SURVEY OF CANADA. 

By an arrangement made at the time the Province of British Columbia entered Con- 
federation, 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 of Canada 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 the prospector and the mining engineer in the many exeel- 
lent resorts and moos covering British Columbia which have been issued by the Geological 
Su&of Canada. - 

For some vears a branch ofice of the Geological Survey has been maintained in Van- 
couver, where &pies of maps and reports on British Cc&unbia can be obtained. The officer 
in charge of the British Columbia ofice is W. E. Cockfield, and the address is 305 Federal 
Building, Vancouver, B.C. 

In 1936 a reorganization of several departments in the Federal Government was effected, 
and the Department of Mines and Resourecs crc&d. One of the main branches of this 
Department is that of Mines and Geology, with sub-branches known as the Bureau of Geology 
and Topography and the Bureau of Mints. The Gcolorrical Survey of Canada and the Topo- 
graphical Survey are now a part of the Bureau of Geology and Topography. During the 
season of 1937 the Bureau of Geology and Topography had the following officers employed on 
field-work in British Columbia:- 

GEOLOGICAL PARTIES. 

I. J. E. Armstrong and .I. G. Gray commenced tbc study and mapping of the geology of 
Hazelton map-area, west half (latitude 55” to 56”, longitude 127” to 128”). 

2. E. D. Kindle examined mineral properties tributary to the Canadian National Rail- 
ways in the vicinity of Hazeltan. 

3. A. H. Lang commenced the study and mapping of the geology of Smithers map-area, 
east half (latitude 54” to 55”, longitude 126” to 127”). 

4. C. H. Crickmay studied and mapped the neology of Quesnel Lake map-area, west half 
(latitude 52” 30’ to 52” 45’, longitude 121” 15’ to 121” 30’). 

5. H. M. A. Rice completed the study and mapping of the geology of Nelson map-area, 
east half (latitude 49’ to 50”, longitude 116” to 117”). 

6. W. E. Snow continued the study and mapping of the geology of Hope map-area, west 
half (latitude 49’ to 60”, longitude 121” to 122”). 

7. M. F. Bancroft studied the geology and mineral deposits of Zeballos area, Vancouver 
Island. 

8. F. H. McLean completed st.ratigraphical and fauna1 studies in Peace River district. 

TOPOGRAPHICAL PARTIES. 

C. H. Smith and R. .I. Parlee continued the mapping of the Tatlatui sheet (94 D) (lati- 
tudes 56” to 57”. lonritudes 126’ to 128”). 
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H. A. S. West mapped the east half of the Nelson sheet (82 F/6) (latitudes 49” 15’ to 
49” 30’, longitudes 11’7” 00’ to 117” 15’). 

METHOD OF COMPUTING PRODUCTION. 

The total mine output of the Province consists of the outputs of mctalliferous 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 com- 
parisons 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 following notes explain the methods used:- 
(1.) 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 m&al contents have been deter- 
mined by deducting from the “ assay value content ” necessary corrections far smelting and 
refining losses. 

In making comparisons of production fi;lures with previous years, it should be remem- 
bered that prior to 1925 in the Annual Reports the total metal production, with the exception 
of copper, was determined by taking the assay value content of all ores shipped: deductions 
for slax losses were made by taking varying percentagcs off the metal prices. 

(2.) Gold-placer returns are received from operators riving production in crude ounces 
recovered; these are converted to fine-gold ouncw 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 the averwe crude-gold value per 
ounce was $28.80 cn Provincial placer-zold production. 

(3.) The prices used in valuing the diffwent metials xc: For gold, the averare price for 
the year; for silver, the average New York metal-market price for the year; for lead, the 
average London metal-mark& price for the year; and for zinc, the average London metal- 
market price for the year. As in 1936, copper in 1937 is valued at the average London metal- 
market price. Priv to 1932 copper was valued at the averare 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 on the basis of the Lond,:n prices of these metals and 
they are therefore used. The New York, St. Louis, and Montreal lead- and zinc-market prices 
differ materially from the London prices of thesc metals and arc not properly applicable to the 
valuing of the British Columbia production. 

By agreement with the Dominion Bureau of Statistics and the Provincial Statistical 
Bureaus, the following procedure of taking care of the exchange fluctuations has been agreed 
upon:- 

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

(0.) 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 computing coal and coke statistics. The practice in 
former years had been to list coal and coke production (in part) as primary mineral produc- 
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 uped in making this coke was credited as coal production. 
The result was that the coke-production figures were incomplete. Starting with the 1926 
Annual Report, the standard practice of the Bureau of Statistics, Ottawa, has been adopted. 
This consists of creditin- all coal produced, including that used in making coke, as primary 
mine production. Coke-making is considered B 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 &en by the producers. This valu- 
ation of coke is not, of course, included in the total gross mine production of the Province. 

From 1918 to 1930 coal production was valued at $5 per long ton. In 1931 the price used 
was $4.50, and from 1932 on the price used has been $4.25 per long ton. In making compari- 
sons with former yews the decline in dollar value is accentuated by this lowered price. 
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TABLE I.-BRITISH COLUMBIA MINE PRODUCTION, 1937 AND 1938. 

luantitu. 

+ 42.8 
+ 21.0 
+ 6.1 
- 1.6 
+100.0 
- 27.3 
- 4.0 
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-1oo;o 

--143 

- 9.4 

- 73.0’ 
- 7.6 
+ 13.4 
+2X* 
+ 18.1 

,,3W.428 

21,089 

274 
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TABLE II.-AVERAGE METAL PRICES USED IN COMF?.L~O VALUE OF PROV~WIAL 
PRODUCTION OF GOLD, SILVER, COPPER, LEAD, AND Znic 
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TABLE IV.-PRODUCTION FOR EACH YEAR FROM 1852 TO 1938 (INCLUSIVE). 

TABLE V.-QUANTITIES AND VALUE OF MINE PRODIJCTS FOR 1936, 1937, AND 1938. 
-. 

1036. I 1937. 1938. 



TABLE VI-PRODUCTION OF LODE GOLD, SILVER, C< 

Pounds. 

ER, LEAD, AND ZINC 
- 

LE*D. 

Pounds. 
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TABLE VII.-VALUE OF GOLD PRODUCTION TO DATE. 

I 
t 

- 



TABLE VIII.-OUTPUT OF MINE PRODUCTS BY DISTRICTS *ND DIVISIONS, 1934, 1935, 1936, 1937, AND 19:X? 

) ! 
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ACER GOLD, LODE GOLD, AND SILVER IN 1931 AND 1938. 
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RR 
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TABLE IX.B,-Pw.muc~ro~ IN DETAILOF COPPER.LEAD. AND ZINC IN 1937 AND 1933. 
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TABLE IX.c.-PRODUCTION VALUE OF PLACER GOLD. LODE GOLD, SILVER,COPPER, L!uD, 

1937. 1’ 
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TABLE IX.D.-PRODUCTION OF PLACER GOLD, LODE GOLD, AND SILVER, 1900-1938. 

Go-Laos. I 

30.550 S!O.“OZ 

I 
f  

1 
I: 7 
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TABLE 1Xx.-PRODUCTION OF COPPER, LEAD. AND ZINC, 1900-1933. 
= 
I LBAD. ZINC. 

.,.i. !  “due. “due. Pounda. 

* 
1 :::::I::::::::::: 
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TABLE IX.F.-PRODUCTION VALUE OF PLACER GOLD, LODE GOLD, Smm, COPPER, LEAD, AND 

ZINC, BY MINING Dnwxms AND DISTRICTS, 1900-1938. 



TABLE X.-PRODUCTION IN DETAIL OF STRUCTURAL MATERIALS, 1938. 
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TABLE XIII.-PRODUCTION OF LODE MINES IN BRITISH Co~um~a, 1913-1938. 

I 
, i 

-_ 
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TABLE XIV.-COAL PRODUCTION PER YEAR TO DATE.* 

. For dl yesrs to 1925 ~inelusive~ figures are net co.4 Droduetion an.3 do not include Cd made into coke: sub. 
sequent figures are entire C0a.l production. including Cd made into coke. 

TABLE XV.-COKE PRODUCTION FROM BEE-HIVE OVENS IN BRITISH Co~“.nma 

FROM 1895 TO 1925. 
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TABLE XVII.-DIYIDENDS P*,D BY MINING COMPANIES, 1897~1938-Costinuecl. 

I 

- 
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$180,465,562 

*movnt mid. 
$10,543,600 

4,650,857 

2,786,958 
2,471,736 

4,745,905 
7,386,070 

10,513,705 
15,085,293 

11,992,316 

$127,930,040 

1938. 
$11,510 

1,184,650 
213,329 

8,164,587 
109,795 

2,661 
362,260 

92,110 
105,072 

900 

90,000 
101,280 

700,700 

191,400 
281,250 

200,000 

174,812 

$11,992,316 
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PROCESS SUPPLIES, 1938. 
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TABLE XIX.-TONNAGE, Nunrem OF MINES, NET n~o GROSS VALUE OF LODE MINERALS. 
1901-1938, 

~- 

District. Tonnase. 

- 
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TABLE XX.-MEN E~.WLOYED IN THE MINING INDUSTRY OF BRITISH Com~~1&1901-1938. 

..~ 

..~.. 

so, 
g 

;g 
:;i 
;;i 

:2, 

: 
;: 
16 
91 
- I 



THE 
M

IN
IN

G
 

IN
D

U
STR

Y. 
A 

33 



A 
34 

REPO
RT 

O
F 

THE 
M

IN
ISTER

 
O

F 
M

IN
ES, 

1938. 

- - 
- 



* Intermittent. + Idle at present *Resumed in July, Isa?. Iit 



A 
36 

REPO
RT 

OF 
THE 

M
INISTER 

OF 
M

INES, 
1938. 

-- 

-- 

a- 
B E 1- 

I ! -y 

- T 

c 
1 - 





‘4 
x3 

REPO
RT 

OF 
THE 

M
INISTER 

OF 
M

INES, 
1938 

- 
i I 1 / - 
7 

- 
7 1 

( 



THE MINING INDUSTRY. A 39 

TABLE XXII.-MINING COMPANIES EMPLOYING AN AVERAGE OF TEN 

OR MORE MEN DURING 1938. 

Shipping Mines. 

r Mill. 

Non-shipping Mines 

TONNAGL T 
Mined. Milled. 
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SYNOPSIS OF MINING LAWS OF BRITISH COLUMBIA. 

Mineral Act and Placer-mining Act. 

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, are perfect. 
The fees required to be paid are as small as possible, consistent with a proper administration 
of the mining industry, and are generally lower than those commonly imposed elsewhere. 
Provision 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 B lode claim of 51 acres the expenditure of $500 in work, which may be 
spread over five years, is required to obtain B Crown grant, and surface rights are obtainable 
at a small figure, in no case exceeding $6 per axre. 

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 13, and any joint-stock company, may obtain a free miner’s 
certificate on payment of the required fee. 

The fee to an individual for a 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 B 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 3lst day of May (that is to say, a certificate may be 
taken out a year or more in advance if desired). Certificates may be obtained for any part 
of a year, terminating on May 31st, for a proportionately less fee. 

The possession of this certificate 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 hold, by location, during any period of twelve months, eight mineral 
claims within a radius of 10 miles, and may acquire others by purchase. Under the “ Placer- 
mining Act,” a free miner may locate, in any period of twelve consecutive months, one placer 
claim or leasehold in his own name and one placer claim or leasehold for each of three free 
miners for whom he acts as agent, on any separate creek, river-bed, bar or dry diggings. 
Other placer claims or leaseholds may he 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 interest 
of the defaulter becomes vested in the continuing co-owners or partners pro rata, according to 
their interests. 

Six months’ 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 g&n 

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 sixty-five one- 

hundredths a.cres. The angles must be right angles unless the boundaries, or one af them, 
BIT 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 two “legal pasts,” which are stakes having a 

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 past. Upon each of these 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 
ammsimatc compass bearing] ~ 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 he distinctly marked-in a timbered 
locality by blazing trees and cutting underbrush, and in hare 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 far each 10 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 tb a claim abandoned 
for any reason whatever. 

Mineral claims are, until the Crown grant is issued, held practically on B 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 8 payment of such sum be made to the Mining Recorder. Such 
assessments must be recorded before the expiration of the year, or the claim is deemed aban- 
doned. If, however, the required assessment-work has been performed within the year, but 
not recorded within that time, a free miner may, within thirty days thereafter, record such 
ass&sment-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 assessmen&work. 
If, during any year, work is done to a greater extent than the required $100, any further sum 
of $lOO-but not less-may be recorded and counted as further assessments; such excess 
work must be recorded during the year in which it is performed. All work done on a mineral 
claim between the time of its location and recording may be counted as work done during the 
first period of one year from the recording. As soon as assessment-work to the extent of $600 
is recorded and a survey made of the claim, the owner of a mineral claim is entitled to a 
Crnwn grant on payment of a fee of $26, 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 earth, gravel, or cement 
mined for gold o? other precious minerals or stones.” Placer claims are of four classes, as 
follows:- 

” ‘ Creek diggings ‘: any mine in the bed of any stream or ravine: 
“ ‘ Bar digging ‘: 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: 
“ ‘ Precious-stone diagings ‘: any deposit of precious stones, whether in veins, beds, or 

gravel deposits.” 
4 
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The following provisions as to extent of the various classes of claims are made by the 
Act:- 

“ In ‘ creek diggings ’ a 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 eentrethereof: 

“ 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 water; 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 Commis- 
sioner, placer claims of the following sizes shall be allowed to such discoverers, nameIy:- 

“ To one discoverer, one claim~~~~~~~~~~~~~~~~~.~~~~~~...~.~~~~~~~~~~~~~~~~~.~~~~~..~~~~......~....... 600 feet in length; 
“ To a party of two discoverers, two claims amounting together tc~...l,O01I 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 dis- 
covery 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 coiners thereof, firmly fixed in the ground. On each of such posts 
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, under- 
brush 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 
last-mentioned legal posts, but not in the case of the 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 
d&&ion 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 10 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 tp 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 then one year it must be rerecorded before the expiration 
of thcrecord 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 seven days, 
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 licences are also grant& by him on the person 
applying giving security for any damage that may arise. Grants of right-of-way for the 
construction 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 constructed. These tolls, 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 I‘ Mineral ” and “ Placer-mining ” Acts provision is made far 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, pro vata according to their former 
interests. 

It should not be. forgotten that 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 certificate, 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 post” and a “ final post.” Where there is a change of direc- 
tion a legal post must be placed to 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 on his 
“initial post” and in his notice of intention to apply, which is posted at the office of the 
Mining Recrder, 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 leasa follows:- 
“105. (1.) For the purpose of locating a placer leasehold, a line to be known as the 

‘ locati-n-line ’ shall be marked on the ground by placing a legal post at each end, one post 
to be known as the ‘Initial Post 7 and the other as the ‘ Final Post.’ The direction of the 
location-line may change at not more than one point throughout its length, and an inter- 
mediate legal post shall be placed at the point at which the direction changes. The total 
length of the location-line, following its 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, to&her with the name of the locator and the date of the 
location. On the initial post shall also be 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 thirteen 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 post a notice to the following effect, namely: (Application will be made 
under the LG 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 tree3 
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 less 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-past the distance and compass-bearins of some designated point on the location- 
line from the witness-post; and the distances and compass-bearing so written on the witness- 
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, within thirty days after the date of the location, post a notice in 
Farm I 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’ certificates: 

“(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 reference to any prior locations it may join, and the general locality of the ground 
to be acquired.” 

EXAMPLES OF VARIOUS METHODS OF LAYING OUT PLACER LEASEHOLDS. 

Showing Areas secured with Location-lines of Various Lengths. 

31 post, 

660' i 660' 

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 certificate issued. These tags may he attached to the posts, or placed in a container 
within a cairn, either at the time of location or some time during the succeeding year, but 
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must be so placed before the Mining Recorder will grant the first certificate of work in respect 
of the leasehold. 

The annual rental on a placer-mining lease is $30, and the amount to he expended 
annually on development-work is $250. 

Authority also has been given for the granting of special placer-mining leases in locations 
other than has been defined. 

For more detailed information the reader is referred to the complete “Placer-mining 
Act,” which may be obtained from the King’s Printer, Victoria, B.C. 

The Act also gives the Lieutenant-Governor in Council, as a meant of unemployment 
relief, power to make provision for the establishment, equipment, maintenance, and operation 
of one or more placer training camps at suitable locations, at which unemployed persons who 
hold provisional free miners’ certificates and are British subjects may acquire knowledge and 
training in the art of placer-mining and may be afforded gainful work in the recovery of 
minerals by placer-mining. Reserves for the location of such camps shall not exceed one 
mile in length by one-half mile in width, and the right is given to enter into agreements with 
private holders under the Act for the develapment of their ground by means of unemployment 
relief camps. 

Department of Mines Act, 1~937. 
The “ Department of Mines Act ” empowers the Minister of Mines to organize the Depart- 

ment or to reorganize it from time to time to meet changing conditions in the mining industry. 
It provides far examination and certification of assayers; for the conducting of short courses 
of lectures in practical geology and mineralogy; and for the purchase of ore from the pro- 
vincial sampling plants. The said Act also provides for the expenditure of public moneys 
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for the construction, reconstruction, or repair of trails, roads, and bridges to facilitate the 
exploration of the mineral reso”rees of any mining district, or in the operation and develop- 
ment of any mining property. 

Iron and Steel Bounties Act, 1929. 

The Lieutenant-Governor in Council may enter into a” 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: 

(e.) 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 he ascertained from the 
weight of the steel so manufactured. 

Bounty on steel shapes under this Act shall he paid only upon such steel shapes as are 
manufactured in a rolling-mill having a rated productive capacity per annum of at least 
twenty thousand tons of two thousand pounds per ton. 

Metalliferous Mines Regulation Act. 
At the 1935 session of the Provincial Legislature ” A” Act to amend and consolidate the 

Enactments regulating the Working of MetalIiferous Mines, Quarries, and Metallurgical 
Works ” was passed. This Act is know” 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 asswe, as far as practicable, the protection of workmen against injury, 
but to establish those conditions best calculated to safeguard the health of the me” employed. 
The Act also provides for the drafting of regulations, if such are found necessary, for the 
protection of me” who are working under conditions which may lead to pulmonary disability. 

This Act may be divided into six parts, as follows:- 
(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) Ex- 

plosives and blasting; (d) Fire-protection; (e) Connection between mines; (f) 
Mine signals; (8) Aid to injured; (h) Prevention of dust; (i) Handling of 
water; (i) Sanitation; (k) Protection of working-places, shafts, winzes, raises, 
etc.; (2) Ladder-ways; (m) Shaft equipment and operation; (n) Testing of 
brakes; (o) Haulage; (p) Protection from machinery; (q) Electrical installa- 
tions : 

(6.) General Rules for quarries: 
(6.) Supplemental. 
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SUMMARY OF ACTS SPECIALLY RELATING TO MINING. 
(The complete Acts may be obtained 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 lauds in which these resources are held by the Crown may acquire a lieenee 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 corner of such 
block a legal stake, or initial post, and shall inscribe thereon his name and the angle repre- 
sented by such post, thus: “A. B.‘s N.E. corner,” or as the case may be, and shall post in 8 
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 same in the B.C. Gazette 
and local newspaper 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 shal1 
be accompanied with a fee of $100. The application shall be made to the Commissioner of 
Lands for the district, within sixty days from date of first publication in B.C. Gazette, and 
by him forwarded to the Minister of Lands, who will grant such licence-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 licenee 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 lieence, having been surveyed and lieence conditions fulfilled, 
may be leased for five years at rental of 15 cents a” acre, subject to renewals for five sue- 
cessive 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 sea may be purchased at $16 per acre. Provided also that, in 
addition to the rental or purchase price, there shall be paid to the Government as a royalty 
21% cents a barrel (35 imperial gallons) of crude petroleum raised or gotten from such land. 
(See chapter 17.5, R.S.B.C. 1936.) 

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 a-rear8 for a number of years uias 
offered for sale by the Government at a taz sale, with arrears of taxes plus interest and 
charges and Crown-grant fees as a” upset price. If  no sale was made the property remained 
in the hands of the Assessor until desired by sonxe 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 a” amending Act was passed. 

Under the amended Act such reverted Crown-granted mineral claim may be obtained by 
any person under a lease for one year upon payment of $25, and a renewal of such lease 
may be Rranted upon payment of further $25 for a further period of one year, but no longer. 
During the period of such lease the lessee has the right to enter, prospect, and mine on such 
mineral claim, save for coal, petroleum, and natural gas, and during such time the lessee 
has the option to purchase such Crown-granted mineral claim upon payment of all taxes, 
costs, and interest which remained due and unpaid on such claim on the date of its forfeiture 
to the Crown, together with a” amount equal to all taxes and interest which, except for its 
forfeiture to the Crown, would have been payable in respect thereof from the date of the 
lease to the date of appliea$ion for a Crow” 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 tho payment of the sum in respect.of taxes and penalties from the date of the lease to 
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the 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 on one 
of such claims mining-development work for all of the claims. 

A person may obtain a lease, 07 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 mineral, less cost 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-heing 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 IO 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 IO cents per ton of 2,240 lb., except in respect of coke pro- 

duced 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 see the “ Taxation Act,” also the “ Public Schools Act,” which 

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

$6,117.00 

Value of work done outside of Mines Department work ~~. $6,886.00 

Two thousand three hundred and ninety-seven lots of gold were received from the Gold 
Commissioners, who are purchasing amounts up to 2 oz. to aid the prospector in disposing 
of his gold. 

FREE DETERMINATIONS. 

In addition to the above quantitative work, 419 qualitative determinations, or tests, were 
made in connection with the identification and classification of rocks or minerals sent to the 
Assay Office far a report; far 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 pros- 
pectors and others in the discovery of new mining districts, by enabling them to have deter- 
mined, 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. 

EXAMINATIONS FOR ASSAYERS. 

The writer has the honour, as Secretary, to submit the Annual Report for the ear IQ38 
of the Board of Examiners for Certificates of Competency and Licence to practise Assaying 
in British Columbia, as established under the “ Department of Mines Act, 1937.” 

A meeting of the Board of Examiners was held on May l&h, June 2&t, and December 
22nd. Five eandldates applied for examination on April 26th and four passed the examina- 
tion. Six candidates applied for examination on May 9th and all passed the examination. 
Three candidates applied for examination on June 6th and all passed. Five candidates applied 
for examination on November 28th and all passed the examination. Three candidates applied 
for exemption under the Act and were granted certificates. 
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GOLD COMMISSIONERS AND MINING RECORDERS. 
The following list shows the Gold Commissioners and Mining Recorders of the Pravince:- 

- 



. 
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doll” Love. 
F. H. c. Wilson. 
c. w. me!ison. 

G. B. Gane. 
T. w. Clsrke. 
w. H. Lair.5 

L. s. Calm”. 
John Love. 
w. H. Laid 
c. J. IJeinarcL 

A. A. Robertson. 
J. R. Nolan. 

H. Bradbury. 
w. E. Crahsm. 
I. A. stewart. 
R. H. Hassard. 
s. Curwen. 
M. c. Donaldson. 

w. H. Co&ram. 
J. A. Knight. 
Joe. Howe. 
Henry Carter. 
c. c. Thompson. 
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PART B. 

NORTH-WESTERN DISTRICT. 

BY 

JOSEPH T. Mnmu. 

SUMMARY. 

During 1938, field-work was confined to the Stewart and Alice Arm sections of the Porb 
land Canal Mining Division and to the area tributary to the Canadian National Railway 
between Prince Rupert and Vanderhaaf. In the latter area the field-work was generally 
relative to the Department of Mines’ sampling plant at Prince Rupert with a view to stimu- 
lating and increasing prospecting, development, and prod&ion through the service of this 
plant. 

In the Atlin Mining Division placer-gold operations have expanded and output has been 
sustained. Lode production from the Polaris-T&u mix, Taku River section, which wa? 
initiated at a milling rate of 150 tons a day in November, 1937, was increased to a rate of 
200 tons a day during the latter put of 1938. 

In the Stikinc Mining Division plaecr operations and output materially increased on 
Boulder Creek, in the Turnaaain (Little Muddy) River section. Several leases were optioned 
in t,his area by the Barrington interests and preparations made for extended mechanized 
operations during the season of 1939. 

In the Unuk River area of the Portland Canal Mining Division lode prospecting declined, 
but the Unuk River Placer Gold Company continued exploratory work on Sulphurets Creek 
with a small crew. 

In the Stewart section production from the Silbak-Premier Mines, Limited, has proceeded 
normally. In this section, a feature of the year was the completion in March of the Sir 
iV’&ouri underground mill of 750 tons daily capacity and the inception of production from 
this property. 

hploratory and development work in the Stewart area showed a marked dceline in 
comparison with former years and appreciable work of this type was confined to only a few 
properties. Underground exploration of the Snlmon Gold property, Salmon River area, by 
Consolidated Mining and Smelting Company af Canada, Limited, was continued. The Napco 
Company and the Excelsior Syndicate also employed small crews on superficial exploration 
nf their holdings in the American Creek area. Towards the year-end exploration and 
development, of the Gold Drop and Gold Knife groups in the Marmot River area, by the 
Chartnred Mining Explorers Syndicate, was commenced and planned to continue throughout 
the winter months. 

The decline in general prospecting activit,y, cited in the 1937 Annual Report of the Min- 
ister of Mines. showed a marked continunnec in the Stewart arca during the 1938 xa.son. 

XEW discoveries of interest were made on the Napco property in the American C,reck 
RlY!W. Towards the close of the season low gold values were reported from a new discovery 
on Porter Creak, in the upper section of the Nass River drainage-basin. 

Exploration and development of the Hiddm Cwek copper deposits at Anyox was con- 
tinued by the Consolidated Mining and SmeltinrS Company of Canada, Limited. In the 
Sylvester Bay section, adjacent to Anwx, a discovery of remarkably rich native gold min- 
eralization in a narrow rlnartz vein adjacent to the hrach was made on the Gold I,enf proup 
by James Flynn. A small tonnage was mined xnd shipped to the sampling plant at Prince 
R”pTt. 

The Alice Arm ~vea venlained gcnwnlly innrtiw during the year and prospecting in this 
section has continued to decline. Mininp and shippine of hi&grade silver ore from the 
Doll, Vrr~dew property was rontinued by T. W. Fnlconer and on the Homertaka proup ener- 
peti” furiher exnloration was carried out by British Lion Mines, Limit.ed. Towards the close 
of U-0 season the discovery of promising values in widespread pyritic mineralization was 
reported from the Kinskuch Lake area by G. Fiua, of Alice Arm. 

-- 
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In the Coast area the Surf Inlet Consolidated on Princess Royal Island was continuously 
operated, with production at a daily milling rate of about 70 tons. In the Prince Rupert 
section the mill at the Szcr~ Point property of the Reward Mining Company was destroyed 
by fire in June. 

Construction of a new mill of about 50 tons capacity was commcnccd towards the year- 
end, Production from this property and the Edge Pass group should resume early in 1939. 
Exploration of the pyritic deposits of the Eestall River near Port Essington, Skeena River, 
was continued by Northern Pyrites, Limited. 

In the area tributary to the Canadian National Railway between Prince Rupert and 
Vanderhoof, general interest in all branches of the industry was markedly revived and 
stimulated through the service of the Department of Mines’ sampling plant at Prince Rupert. 
Advantage of this service was taken by many prospectors for ascertaining values in their 
workings through bulk-sampling as guidance to exploratory work and general prospecting. 
The guidance of bulk test-sampling of ore being prepared for shipment was also continuously 
sought by intending shippers. Many prospectors produced and received payment for ship- 
ments of ore ran.ging from a few hundred pounds to several tons. In the Usk, Smithers, 
and Topley areas, several prospectors extracting ore for shipment have continued work 
through the winter months. As a result of this stimulation, prospecting along the Canadian 
National Railway section has shown a most encouraging revival and some interesting new 
discoveries have been made. 

In the Usk area several promising new veins have been discovered on the Grotto group, 
and gold and silver telluridc mineralization (petzite and hessite) was discovered in the ore 
from the original veins shipped to the sampling plant from this group. In the Driftwood 
Creek area of the Babine Mountains a wide and continuous quartz vein carrying encouraging 
gold and silver values was discovered on the Valh~alla group by Jens Baker and Ben Nelson, 
of St&hers, and plans were completed for the exploration of this discovery during the winter. 
In the Topley section new discoveries have also been made in the Finlay Creek area. 

LODE-GOLD DEPOSITS. 

OBSERVATORY INLET AREA. 

These claims are owned by James Flynn, Anyox, B.C. They are located m 
Gold Leaf and the central section of Granby Peninsula, about 2 miles south of Anyax. 

Honeymoon. The property is reached by regular coastal steamship service to Anyox and 
thence by rowboat or launch to the cabin and showings on the east shore 

or Sylvester Bay side of the peninsula. In rough weather a landing can be made on the 
more protected west shore (Granby Bay) of the peninsula, from where, at the narrowest 
section of the peninsula, a trail extends for about 300 feet to the cabin on the Sylvester Bay 
shore. 

The claims were located on April IZth, 1938, as the result of spectacular native gold 
mineralization discovered in float a short time previously. This was traced to its source in 
a narrow quartz vein outcropping on a narrow rock bench along the shore of Sylvester Bay 
at about high-tide mark. 

Granby Peninsula is a narrow strip of land 1% miles wide at its southerly end and about 
three-eighths of a mile wide at its northerly end at Granby Point. It extends between 
Granbg Bay on the west and Sylvester Bay on the east and in its central section at the 
northerly boundary of the Hone?~moon claim is only about 300 feet wide. 

In the region of the showings, the peninsula is about 900 feet wide with rock bluffs rising 
abruptly for 50 feet above the shore and rearhinE an elevation of about 260 feet above sea- 
level in the central arca of the peninsula. The peninsula is covered with soil of compara- 
tively shallow depth and fallen burnt timber. There is practically a complete absence of 
undrr!:rush. Out,crops in lon&udinal rock ridges and small rock domes frequently occur. 

The area embraced by the claims is underlain by bedded, folded, and metamorphosed 
argillites of McConnell’s Goose Bay format,ion, a component of the middle s&ion of the 
Hazelton series. In the locality of the showings the arnillitcs strike northward and are 
folded to steep but varying degrees of inclination. 

This formation forms a large inclusion surrounded by granodiorite of the Coast Range 
batholith. In the region of the claims the inclusion is about IO miles wide and the southerly 
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granodiorite contact strikes east about 3 miles south of the main showings. The argillites 
are intruded by numerous light and dark coloured dykes striking in varying directions and 
ranging from a few inches to over 20 feet in width. In places the quartz veins are adjacent 
to those dykes, but evidence indicates the latter as being postmineral in age. 

The mineral deposit consists of quartz veins ranging from a few inches to several feet 
in width and generally conforming to the attitude of the formation. In places numerous 
qmwtz stringers and veinlets branch from the main veins and in the main showing form an 
intricate network on the foot-wall side of the vein. The veins are generally sparsely min- 
eralized with small patches of galena, sphalerite, ehaleopyrite, and pyrrhotite. In the main 
showing a defined ribboning is evident in places in the quartz on both the hanging- and foot- 
wall sides of the vein and in these sections small blebs of native gold from %z to l/lo of an 
inch in diameter are abundantly and intimately intermixed with galena, sphalerite, and 
pyrite mineralization. 

The main showing consists of 8. quartz vein outcropping in a flat rock bench at high-tide 
level. The bench is about 30 feet wide and abuts the bluff which borders the shore-line. 
Along the central section of the vein the bluff face conforms approximately to the foot-wall 
of the vein. The vein strikes north 34 degrees east, obliquely across the rock bench and 
dips from 53 to 60 degrees south-eastward. A kersantite dyke, 2.5 feet in width, oecuw 
adjacent to the vein on its hanging-wall side. From the high-tide line the vein can be traced 
by natural outcrop in a south-westerly direction for 160 feet, at which point it cuts into the 
bluff and further continuity in this direction is obscured by overburden. 

In a north-easterly direction the vein can he seen continuing for several feet beneath 
the sea. Along its exposure the walls of the vein are comparatively tight and it ranges 
from 2 inches to 2 feet wide and averages about 8 inches in width. A network of quartz 
stringers and veinlets branch from it and extend into the foot-wall. 

At high-tide mark an open-cut 52 feet long and at least 9 feet in depth has followed the 
vein below tide-mark as far as practicable. Work in this cut is carried out as the sequence 
of tides permits. In the face of this cut, 9 feet high, the vein ranges from 1.3 feet to 0.9 
foot wide and shows ribboning on both the hanging- and foot-wall sides. It is meagerly 
mineralized mainly with sphalerite and pyrite with some native gold, especially in the rib- 
boned sections. A sample of the vein in the face of this cut for a height of 9 feet and an 
average width of 10.8 inches, assayed: Gold, 0.46 oz. per ton; silver, 0.1 oz. per ton; copper, 
nil; lead, nil: zinc, 0.1 per cent. 

Beyond this face the cut continues at about high-water level for a length of 24 feet and 
from 4 to 6 feet in depth. In this section of the working the vein averages 5.4 inches in 
width and is snarsely mineralized. 

From t,his open-cut shipments of carefully selected and cobbed ox have been made to 
the sampling. plant at Prince Rupert. The results from these shipments are as follows:- 

-~~ ChaL of sament. I%=$$ Y,z T:~ / canner. ‘~ (,,(,~~= 

oz. Per TO”. oz. per Ton. Per cent. Per cent. Per cent. 
Cobbedore ~~~~~~ ~~~~ ~~~~~~~~ ~~~~~ ,&lb. 104.34 30.00 Trace Nil 
Cobbed ore ~~~~ ~~~~~~~~~~ ~~~~ 2.169 tons 13.6, 4.33 Nil 0.1, 0.63 
SereeninasL ~~~~~~~~~ ~~~~.~~~~ ~~~~ 54,b. 30.24 12.90 Nil 0.40 2.00 
Cobbed ore ~~~~~~~~ .~~~~~~~~~~ ~~~~~~~ 1.619 tons 4.65 2.03 .va Trace 1.00 

At elevation 75 feet and 60 feet south-westward from the last south-westerly exposure 
of the main showing a quartz vein 12 inches in width is exposed in a small open-cut. The 

vein strikes north IO degrees east and dips 14 degrees westward. At this locality the argillite 
is folded to a small anticline and the attitude of the vein appears to conform to that of the 
formation. The vein is sparsely mineralized with pyrite and some sphalerite. For the pur. 
pose of determining possible values, a sole&d sample of the best mineralization was taken. 
This assayed: Gold, 0.06 oz. per ton: silver, 1.5 oz. per ton; copper, wil; lead, ril; zinc, 6.8 
par ernt. 

At 119 feet elevation and about 100 feet south-westward from this showing and in 
approximate alignment with the main or “ gold ” vein, quartz and intermixed dyke, 8 to 10 
feet in width, is naturally exposed on a small rock dome protruding through the overburden, 



B6 REPORT OF THE MINISTER OF MINES, 1938. 

GRANBY 

PENINSULA ; 



NORTH-WESTERN DISTRICT. B7 
- 

The attitude of this quartz mass is not clear, but it appears to dip 60 degrees eastward. No 
mineralization is apparent in it other than a few sparsely scattered specks of pyrite. No 
work has been done on this exposure. 

On the beach, at about high-tide mark and about 400 feet south of the main showing, a 
quartz vein 6 to 3 inches in width outcrops for 70 feet along the edge of the bluff paralleling 
the share. This vein strikes north and dips 23 degrees east, conformable to the formation. 
The argillite on both the hanging- and foot-walls is finely impregnated with pyrite and 
pyrrhotite and presents a pronouncedly rusty surface. The quartz vein is also heavily 
stained with iron oxide, but no sulphide mineralization was observed in it. No work has 
been done an this showing. 

At 150 feet elevation and Bibout 300 feet south-westward from the main showing a quartz 
vein 2.5 feet in widt,h is exposed in a small open-cut. This vein shows a slightly ribboned 
structure, but is only sparsely mineralized with pyrite and pyrrhotite and an occasional 
speck of sphalerite. From this cut it can be traced in a southerly direction by five natural 
exposures along the crest of a small rid,qe for a distance of 350 feet to 160 feet elevation. 
In these exposures the rein ranges from 1.5 to 2.5 feet in width and exhibits the same 
characteristics as in the cut at the northerly end. It strikes north 34 degrees east and 
ranges in dip from 75 degrees north-westward at its northerly exposure to vertical in the 
central section and 75 dc,zrees south-eastward at its southerly exposure, conforming in atti- 
tude to the formation. To detmmine possible values in this vein a composite sample across 
an average width of 2 feet was taken of the five exposures. This assayed: Gold, nil; silver, 
nil: copper, nil; lead, wil; zinc, d. No work other than the one small cut at the northerly 
md has been done on this vein. 

ALICE ARM AREA. 

This is a private company incorporated in British Columbia in February, 
British Lion 1937, with registered &ice at 553 Granvillc Street, Vancouver. The author- 
Mines, Ltd. ized capitalization is 10,000 preferred and 20,000 common shares, both of 

$10 par value. A. F. Smith, Alice Army, is the president of the company, 
and Thos. Slnttery, Vancouver, is the secretary-treasurer. 

The company owns a 25.per-cent. interest, with an option an the remainder, in the 
Honresfolie group, comprising the Homeafnke, Homestake No. I, Homestakc No. 8, Homestake 
No. 3 Crown-granted mineral claims and the Homestake and Homestuke No. 1 fractional 
mineral claims, owned by A. F. Smith, A. Davidson, and Miles Donald, of Alice Arm. 

The claims are amongst the earliest stakings in the Alice Arm area, and in 1918 were 
bonded to the Mineral Claims Development Company which did practically no work on them. 
In 1921 this company was reorganized into the Consolidated Homestake Mining and Develop- 
ment Company, with registered office at Vancouver. This company, with English and Cana- 
dian finances, carried out a small amount of surfncc and undrrground work under the 
supervision of Captain Gerhardi between the years 1921 and 1925. 

In 1926 the property, with three other groups, was bonded to the C. Spencer interests 
of Varmuver, but no work was done by them an the Homestnke group and the option was 
abandoned in 1927. In 1934 the property was optioned by a Vancouver syndicate, which 
later formed the present company. Tbc claims BPC referred to in the Annual Reports of 
the Minister of Mines for the years 1916, 1918, 1919, 1920, 1921, 1923, 1925, 1926, 1927, 
1930, 1933, and 1934; also in the Geological Survey, Canada, Summary Report, 1921, and 
Memoir 175. 

The claims are between 2,800 and :(,790 feet elevation on the west side of the upper 
Kitsault Valley, bordering the Kitsault glacier, about 25 miles northward from the town of 
Alice Arm. They are adjoined on the west by the Gold Reef group and on the south by the 
T’nngxniYl group. 

The topography of the arca generally is extremely rugged; but of the claims, is only 
moderately so. In the lower elevations comparatively steep slopes and rock bluffs border the 
Kitsault glacier, but are transitional into moderately-steep grass-covered slopes with some 
interspersed rack vi&es in the higher elevations. 

The area embraced by the claims ia generally above timber-line, but in the lower eleva- 
tions patches of wad timber are available and the southerly valley-bottom near the claims 
is thickly timbered with spruce, hemlock, and cedar. 
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The property is reached by the Union Steamship Company weekly coastal service to 
Alice Arm, or by launch service to Alice Arm twice a week from Anyox. From Alice Arm 
the Dolly Varden narrow-gauge railway with gasoline-speeder transportation, conditioned for 
speeder and speeder-trailer loads up to about 2% tons, extends to “ Camp 8,” a distance of 
18 miles. From “ Camp 8 ” a good pack-trail and “ go-devil ” trail extends for about 7 miles 
to the Honzeatake cabin-camp at 2,980 feet elevation. 

The rock exposed on the claims consists of altered and&tic volcanic8 of the lower 
Hazelton group (Dolly Varden formation). On the claims the volcanies are intruded by 
irregular areas of quartz diorite and feldspar porphyry relative to the Coast Range batho- 
lith, the main easterly contact of which extends north and south about 5 miles westward 
from the claims. 

The mineral deposit consists of a siliceous replacement-zone, locally hrecciated and min- 
eralized mainly with pyrite, chalcopyrite, galena, and sphalerite, and is in and&tic volcanies 
contiguous to intruded feldspar porphyry. 

The zone strikes north-westward and dips from 70 to 80 degrees north-eastward. It has 
been explored by stripping and open-cuts and three adits from the brink of the glacier at 
3,365 feet elevation along a length of 725 feet in a south-easterly direction to about 3,500 
feet elevation. At that point the zone appears to be intersected by a cross-vein and offset 
160 feet down the hill from where it can be traced a farther 160 feet in a south-easterly 
direction. Farther continuity towards the south-east is obscured by overburden. 

The zone ranges from about 15 to over 30 feet in width. Generally the walls axe not 
well defined and mineralization is characteristically gradational into the formation. Inter- 
zonal slips which can be mistaken for walls occur frequently, but sulphide mineralization 
extends beyond these. In the north-westerly section of the zone, however, a comparatively 
well-defined fracture, with gouge, striking north 42 degrees west and dipping 70 to 80 
degrees north-east appears to form the foot-wall for a distance of about 300 feet between the 
“ Smith ” adit and the ” Myberg ” adit and open-cut. In some sections unmineralized horses 
of rock also occur in the zone. The mineralization consists mainly of pyrite and chalcopy- 
rite in patches, streaks and disseminations, with some sphalerite and galena and is irregu- 
larly distributed. 

At 3,500 feet elevation and 80 feet eastward from the “ Myberg ” adit a spur oi- hranch- 
vein striking north 85 degrees west and appearing to dip 70 degrees north is exposed in an 
open-cut. This can be traced by natural exposure and one open-cut for about 300 feet in an 
easterly direction: continuity at both extremities is obscured by overburden. Projection of 
the spur-vein strike towards the west indicates its possible junction with the main zone about 
20 feet northward of the “ Myberg” adit. In the surface exposures the spur-vein shows a 
width of from 10 to 13 feet of silicification with some calcite and is mineralized mainly with 
pyrite and some ehalcopyrite. The foot-wxll is fairly well defined but the mineralization 
appears to be gradational into the formation on the hanging-wall side. 

The earlier work an this property consisted of surface-trenching and open-cutting by the 
owners and the driving of the “ Gerhardi ” crosscut-adit at 3,405 feet elevation for a distance 
of 174 feet and a short crosscut-adit at 3,000 feet elevation by the Consolidated Homestake 
Mining and Development Company. These markings are described in the previously men- 
tioned reports. In t.he Annual Report of the Minister of Mines for 1934 the open-cuts with 
relative assays of samples are described. 

Subsequent exploration by the Vancouver syndicate and during 1937 and 1938 by British 
Lion Mines, Limited, has consisted of the driving of the “ Smith ” adit at 3,365 feet elevation, 
the “ Myberg ” adit at 3,495 feet elevation, crosscutting to the west from the “ Gerbardi )’ 
adit, and stripping and open-cutting in the locality of the “ Myberg ” adit. During I938 this 
work was proceeding with a crew of six men, one man beinK continuously employed in back- 
packing supplies and ore samples between the camp and the terminus of the Dally Varden 
railway at “ Camp 8.” The camp at 2,980 feet elevation consists of a lag cabin with cooking 
and eating equipment and sleeping accommodation for three men, a smaller cabin with 
sleeping accommodation far two men, and a tent. There is no machinery installed at the 
property, all work being done by hand. 

The “ Smith” adit at 3,365 feet elevation, about 70 feet above and 80 feet south of the 
edge of the glacier, extends for 75 feet along a bearing ranging from south 55 to 68 degrees 
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east. Along this stretch it appears to be in the foot-wall of the zone and front 6 to 8 feet 
westward from the indicated foot-wall fracture. An open-cut along the trail, eastward from 
and contiguous to the “ Smith ” adit-portal and adjacent blacksmith-shop, exposes irregularly- 
silieified andesite with sparse and irregular mineralization of pyrite, with some sphalerite 
and galena. 

A sample across 21.1 feet of this exposure assayed: Gold, trace; silver, 1 oz. per ton; 
copper, nil; lead, trace; zinc, 0.2 per cent. The exposed and&tic volcanic rocks in the 
adjacent adit are locally minerslized with disseminated pyrite and are intersected by some 
calcite and quartz stringers and a few cross-fractures. At 75 feet from the portal there is 
a crosscut for 21 feet bearing north 54 degrees east. At 4 feet it intersects a well-defined 
gouge-filled fracture striking north 43 degrees west and dipping steeply towards the nortb- 
east, which may be correlated with the indicated foot-wall of the zone. Beyond this to tbc 
face of the crosscut the rock shows a small amount of irregular silicification with irregularly 
disseminated pyrite. A sample along 10.8 feet of the south wall of the crosscut to the face 
and also one ~CVOSS 3 feet of the face showed no values. 

At 3,508 feet elevation, about 40 feet southward from the “ Myberg ” adit, the open-cut 
across the zone has been extended and deepened. Additional stripping has also been done 
along the foot-wall of the zone in this locality. A chip-templet sample of the walls and floor 
of the open-cut across 27 feet, taken in 1934, assayed: Gold, 0.3 oz. per ton; silver, 1.2 oz. 
per ton; copper, 3.8 per cent. 

A ehanncl sample along the floor of the c”t across 27 feet, also taken in 1834, assayed: 
Gold, 0.8 oz. per ton; silver, 2.6 oz. per ton; eoppcr, 3 per cent. The recent work has 
deepened tbc cut to about 12 feet at the face, with side-slashing for I6 feet along the foot- 
wall xt tbc face where hi&grade ore was encountered. In the cut the zone is heavily 
oxidized in places and shows sections of pronounced brecciation and irrejiular silicification, 
with appreciable but irregular mineralization of pyrite and chaicopyrite, in places in massive 
patches, with some sphalcrile and galena. lnterzonal fractures parallel to the strike of the 
zone also occur locally and the best mineralization appears to be associated with t,hem. 
A sample of a well-defined interzonal streak mainly of massive pyrite with chalcopyrite, 
occurring on the south side of tbc cut, across 2.5 feet, assayed: Gold, 1.10 oz. per ton; sikr, 
0.8 oz. per ton; copper, 0.9 per cent.; lead, nil; zinc, 0.3 per cent. At the time of examina- 
tion (September 13th to 15th)) the face of the cut contiguous to the foot-wall of the zone 
showed eomparativoly slight and irregular silicification and mineralization and sevrral cross- 
joints along which evidence of movement is apparent. Cobbing and sacking of selected ore 
from the face-area of this cut was proceeding at the time of examination. 

About 10 tons of sacked ore was piled ready for shipment and awaited completion of tho 
planking of the Dolly Vxrden Railway to permit the access of pack-horses to the area. 
Several bulk test samples of this material were back-packed to tho railway and shipped to 
the .ampling plant at Prince Rupert. The results from these samples arc as follows:- 

~~~~~~~t~~~~l~~~~~~-i -r-~-~ S,,Wr. 
‘.,,,r;),lT;T-. 

1 &,LFj,, 

on. “er T”“. oz. lwr Ton. Per cent. Per cent. Per cent. Per cent. Per cent. 
51 ~~~~~ 6.50 26.8 9.0 Nil 2.0 28.0 32.8 
32 ~~~~~~~~~~~~~~~~ 1.312 IS.0 19.0 Trace 5.0 27.0 13.2 
5s ~~~~~~~~~~ S.80 8.6 (10 0.1 1.8 19.0 31.6 
60 ~~~~~~~~~~~~~~~~~~~~ 4.06 5.4 7.2 0.2 6.8 18.0 41.0 
52 ~~~~~~~~~~~~~~ ~~~~ ~~~ 3.54 

The “ Myberg ” adit at 3,496 feet elevation is driven under these workings, with a back 
of about 8 feet to the surface xt the intersection of the foot:wall of the zone at 10 feet from 
the portal and a back of about 24 feet between the face of the south drift and the floor of 
the southerly open-cut. Extending to the portal of the adit is an open-cut across the strike 
of the zone fan 28 feet in overburden and oxidized material. The adit contino:,s as a cross- 
cut for 29 feet and at 8 feet from the portal passes through what appears to be the foot-wall 
of the zone, which is heavily oxidized at this paint. A drift continues south along the foot- 
wall for 62 feet to its face. At a distaneo of 46 feet along the drift a crosscut is driven 
north-east into the zone for I6 feet and another south-west into the foot-wall formation for 
14 feet. 
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In the drift south the foot-wall of the zone is sheared and contains gouge. For a dis- 

tance of 46 feet along the drift to the eros~cut~ the zone is irregularly silicified and locally 
breeeiated. Along this stretch it is irregularly and sparsely mineralized, mainly with pyrite 

and some chalcopyritc. Beyond this point to the face of the drift the zone is more intensely 

silicified and mineralized with streaks and patches of pyrite and chalcopyrite with a little 
sphxlerite and &em.. This mineralization is also exposed in the north-east crosscut for 16 

feet at this point, especially on the south side of the crosscut. At the face of this crosscut 

the zone contains a highly silicified and brecciated band 4.2 feet in width. A chip-templet 

sample of the south wall of the north-east crosscut for 16 feet across the zone, assayed: 

Gold, 0.X oz. per ton; silver 1.1 oz. per ton: copper, 0.1 per cent.; lead, nil; zinc, xii. 
A chip-templet sample of mineralized brrcciatcd quartz 4.2 feet in width, on the south side of 

this el’osscut, at the face, assayed: Gold, 0.16 oz. per ton: silver, 0.4 oz. per ton; copper, 0.5 
per cent.; lead, d; zinc, trace. A chip-templct sample of the east wall of the “ Myberg” 
adit drift, along the strike of the zone for a length of 8.8 feet south of the north-east cross- 

cut, assayed: Gold, trace; silver, 3.8 oz. per ton; copper, nil; lead, 0.4 per cent.; zinc, 1.8 

per cent. A chip sample of the best mineralization showing at the face of the drift, across 
2.8 feet on its east side, assayed: Gold, trace; silver, 0.6 oz. per ton; copper, trace; lead, 

tmrr: zinc. 0.8 per cent. 
The south-west crosscut for 14 feet ai?’ the ‘( Myberg” drift at a point 46 feet from its 

commencement penetrates the foot-wall of the zone and extends into the foot-wall formation. 
This shows slight silieification, some disscminatei pyrite, and some quartz ntringcrs. Towards 
the fare of this crosscut the volcanics show evidence of assimilation and hybridization by an 

intrusive rock. ;xnd at the face intrusive feldspar porphyry can be identified. 

The “ Gerhardi ” adit is at 3,405 feet elevation, 185 feet north-eastward from the portal 
of the “ MyPerz ” adit, and wvas driven by hand by the old Consolidated Ilomestake Mining 

and Development Company in the years 1921 to 1925. It i,: a crosscut driven ohliqurly to the 

strike of the zone and ext.ends for 174 feet on a bearing of couth 6 degrees meet. 

At 12 feet from the portal a well-defined, oxidized cross-fract,ure, dipping 74 deprces 
south, 6 inches in width and carrying some massive calma, is intersectad. At 44 feet from 
the portal a band of barren quartz, 3 fcrt in width striking north 87 degrees west and 

dipping steeply south, ruts across t,hc adit. At a distance of 5fi feet from the portal a well- 

defined slip striking east and dipping 56 dcrrces north is intersected. The formation exposed 

in the adit, 10 this point is slightly silicified, shows a few quartz and calcite stringers and is 
slightly mincralieed mit,h disscminatcd pyrite. The fractures and quartz intersected up to 

this point may possi bly bc relative to the spur-vein evposcd on surface, but this relationship 

cannot be definitely correlated. 
The adit continues in altered and slightly pyritizcd volcanics carrying a few qunrtzose 

cross-frsctuwa and an occasional grain of chalcopyrite. At 132 feet from the portal a wcll- 

defined fracture striking north 13 degrees west and dipping 60 degrees north-eastward is 

int,crscrtrd. From this point to the face the formation is more intensely silicified and min. 

ernlized with disseminated pyrite, with a little ehalcopyrite and several quartz stringers and 
ems+fractures cut obliquely across the adit. 

A sample access a width of 1.5 feet of the best mineralization of pyrite and chalcopyrite 

obsewed in this portion of the xdit, taken on the west side of the adit 21 feet from the face 
and adincm+ to a well-defined fractnrr stlikinp north 70 degrees west and dipping 80 degree? 

north-castward, awayrd: Gold, 0.06 oz. prr ton: silver, 2.5 oz. per ton: co~)nw, 0.5 per cent.; 

lead. vii; zinc_ traw. The mineralizat,ion cxposcd in the adit for 20 feet to the face may 

possibly be re!ntive to the hanging-wall section of the zone, but computation indicates that 

the main adit would have to be extended about 50 feet to intersect the projection of the foot- 

wall of the zone at this level. 
Recent work done by the British Lion Mines, Limited, in the “ Gerhardi ” adit, consists 

in driving a cvosseut off the main adit from a point 140 feet in from the portal. At the time 

of examination this extended 64 feet along a bearing of south 72 degrees west. For a length 

of 40 feet along this working the iormation is appreciably altered and mineralized with 

disseminated pyrite, shows irregular but moderate silieification and contains come quartz 

and calcite stringers, and is~similar in character to that exposed in the last 30 feet of the 

main adit. At a point 30 feet from its commencement the working intersects a defined slip 
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striking north 55 degrees west and dipping 70 degrees north-eastward. At a point 12 feet 
beyond this, another well-defined slip, with gouge, striking north 56 degrees west and dipping 
53 degrees north-eastward, is intersected. From this point to the face, a distance of 22 feet, 
mineralization with disseminated pyrite diminishes appreciably and some local, small patches 
and streaks of pyrite and chalcopyrite are encountered. At the face the formation shows 
evidence of digestion by an intrusive rock, similar to the face of the west crosscut off the 
“ Myberg” adit, and patches of feldspar porphyry occur. A chip-templet sample of the face, 
across 4 feet, assayed: Gold, trace; silver, trace; copper, trace; lead, %il; zinc, nil. 

The foot-wall of the zone indicated in the “ Myberg ” adit at 3,495 feet elevation, if 
projected with a dip of 60 degrees eastward to the “ Gerhardi ” adit level at 3,405 feet eleva- 
tion, should be intersected at a point 38 feet in from the commencement of the “ British Lion 
Mines ” crosscut off the “ Gerhardi ” adit. With a dip of 70 degrees eastward it would be 
intersected at about the face and a dip of 75 degrees eastward would place it about 9 feet 
beyond the face. In order to be certain of intersecting the possible continuance of the indi- 
cated foot-wall of the zone to the “ Gerhardi” adit-level, and in view of a possible irregularity 
in dip, the crosscut should be continued west for about 20 feet. 

In accordance with the attitude of the indicated foot-wall of the zone in the upper work- 
ings, the mineralization intersected in the “British Lion Mines” croxxut west off the 
“Gerhardi” adit may possibly be correlated with the zone. In this ease, one of the slips 
intersected in this working may be the downward extension of the foot-wall. Taking into 
consideration a possible north or south rake of the values indicated in the “ Myberg ” adit 
and open-cut, further constructive underground exploration of this possibility could be eon- 
veniently carried out by drifting north and south off the “ British Lion Mines ” crosscut along 
the west slip and also by continuing south in the “ Smith ” adit along the foot-wall indicated 
in that locality. 

In view of the fact that it is indicated by the topography that any possible permanent 
development of this property could be most conveniently carried out from the easterly side 
of the hill-slope, the zone should be traced and explored in that direction. This would supply 
information relative to the location of possible permanent working sites. The topography of 
the locality and the attitude of the zone also lend themselves to convenient exploration of the 
zone by diamond-drilling. This, however, should he preceded by further detailed stripping, 
open-cutting, and detailed sampling of all workings. 

TE~~~E-U~~-PITM~N AREA. 
This is a group of eight mineral claims, comprising the Homestead No. 1 

Zymoeta Group. and No. 2 and the Zymoetz, Zymoetz No. 2, No. 9, and No. 4, and is held 
by T. Turner, of Terrace, by location. The claims are referred to in the 

Annual Report of the Minister of Mines for 1934 and also in Department of Mines and 
Resources, Ottawa, Memoir 205, 1937. 

The property is situated at the base of the southerly slope of Kleanza (O.K.) Mountain, 
between elevations of about 250 and GO0 feet. The claims lie along and adjacent to the north 
side of the Zymoetz (Copper) River, about 2 miles east of its eonnuence with the Skeena 
River. The locality is about 8 miles eastward by road from Terrace station and 9 miles 
southward by road from Usk station on the Canadiali National Railway. It is reached by 
R branch motor-road, suitable for light motor-cars, which leaves the Terrace-Usk Highway 
at the north end of the Zymoetz River bridge at about 280 feet elevation. From this point 
the road extends east along the north bank of the Zymoetz River for about 700 feet to T. 
Turner’s cabin, at 300 feet elevation, from where it continues east to 450 feet elevation at 
the main workings about 11% miles from the highway. From this point, short branch-trails 
lead up and down the hill to the main workings which are contiguous to the branch-road. 

The topography is moderately rugged with hill-slopes varying from I5 to 30 degrees and 
intervening rock ridges and bluffs. In the valley-bottom by the working.s the Zymo&, River 
is deeply incised in a canyon with rock-bluff walls or steep, timbered slopes. West of this, 
towards the confluence of this stream with the Skeena River, the valley.battom flattens 
appreciably. The area is thickly timbered and generally covered with several feet of soil and 
glacial debris, but the underbrush is comparatively light. 

The claims lie eastward from the end of a spur of granodioritic rock, which trends north- 
eastward for about 15 miles awoss Kleanza Mountain, Kleanza (Gold) Creek, and Bornite 
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Mountain Range to the vicinity of Chimdemash Creek. This intrusive is an offshoot of the 
Coast Range batholith. At its commencement, in the region of the claims, it is about 8 miles 
wide and tapers to a width of about 1% miles at its north-easterly end on the northerly slope 
of the Bornitc Mountain Range. Along its trend it is intrusive mainly into and&tic volcanic 
rocks of the Hazelton formation of Jurassic age. 

The rock formation of the workings consists of medium- to fine-grained quartz diorite. 
Locally, this rock shows evidence of hybridization through assimilation of roof-rocks. In 
some sections the degree of this hybridization is sufficient to mask almost completely the 
characterislics of the intrusive. The quartz diorite is cut by feldspar porphyry dykes 10 to 
15 feet in width trending north-eastward. Locally, these are transitional into the quartz 
diorite and take the form of gradationally-seg~erated streaks and patches. 

The mineral deposits consist of quartz veins ranging from about 4 to 30 inches in width. 
The veins have generally loose walls with a local development of gouge, but in places branch 
into stringers with intervening silicified rock. Generally they strike east and dip north at 
Rat to moderate but rencrally steep angles. The greatest widths occur in the sections of 
steepest dip. Mineralization in the quartz veins consists of pyrite, chalcopyrite, sphalerite, 
galena, and some maynrtitc. These minerals occur in irregular streaks and patches in the 
quartz. The owner reports the presence also of native gold. 
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The lower showing is at 450 feet elevation on the Zymoetz No. 8 claim, about 60 feet 
above Zymoetz River. At this point two converging quartz veins, 2 to 10 inches in width 
and 4 feet apart in hybrid quartz diorite, cut across the deeply-incised bed of a small creek. 
The lower vein strikes north 83 degrees west and dips 75 degrees northward; the upper vein 
strikes north 70 degrees west and dips northward at about the same angle. The two veins 
should join ahout 20 feet east of the outcrop in the creek. The veins can be traced to the 
west for about 30 feet and to the east for about 15 feet in the rock bluff confining the creek, 
but further continuity in hnth directions is obscured by overburden. Where exposed ,the 
quartz is well-mineralized with sphalerite, pyrite, and some g~alcna. About 25 feet below the 
outcrop and adjacent to the creek on its east side a crosscut adit is driven for 66 feet along 
a bearing of north 36 degrees east into the steep bluff-face. At a point 56 feet in from the 
portal of this workinp, an irregular.quartz vein, 1 foot to 2.5 feet in width, is intersected. 
This is sparsely mineralized with pyrite, sphalcrite, and a little galens, and may be correlated 
with the vein-outcrop in the creek-hed. 

A ehanncl sample across 28 inches of the vein exposed on the west wall of the adit, taken 
by E. D. Kindle, of the Geological Survey, Canada, and quoted in Memoir 205, 1937, assayed: 
Gold, 0.08 ra. per ton; silver, 0.15 oz. pen ton; lead, trace; zinc, 0.32 per cent. 

At 420 feet elevation and 250 feet north 76 degrees west from the lower adit, an open- 
cut into the steep hill-slope exposes a quartz vein 14 inches in width. This strikes north SO 
deyrew west and dips 60 degrees northward: it has loose walls and is well mineralized with 
pyrite. A chip sample representative of the exposure in the cut, across an average width of 
14 inches, asnycd: Gold, 0.44 oz. per ton; silver, 0.4 oz. prr ton. Until further intervening 
tracing is done, this vein cannot bc definitely correlated with that exposed in the creek and 
lower adit. It alc~ could be conveniently explored bv drifting from the locality of the open- 
cut, hy crosscutting and drifting from a location slightly above the Zymoetz River, or by 
driftinr wwt along the strike of the vein intrrsected in the lower adit and crosscuttinr and 
raisinp off this drift. 

_. 

The main workinn is on the Zwxoetz h’o. P claim at 540 feet elevation in the narrow 
rock-confined and stew draw of the same creek in which the lower vein occurs. 

At thin point a well-defined and sheared quartz vein outcrops in quartz dioritc along the 
rock bluffs of both sides of the creek. On the west side it can be traced for about 50 feet 
and further continuity in that direction is obscured by overburden. On the east side the 
vein-fissure can be seen in the vertical bluff-face along a height of about 20 feet, beyond 
which the vein cuts over the shoulder of the bluff and further continuity eastward is obscured 
by overburden. Where exposed, the vein strikes generally norlh 77 degrees west and dips 
nxthward at angles ranging from 25 to 48 degrees. It varies from about 4 to 30 inches in 
width and is locally well-mineralized with pyrite, sphalerite, and some chaleopyrite, magne- 
tite, and palena. The owner reports the presence also of native gold in the mineralization 
oxpored in the drift-ndit on this vein. Locally, the vein is shattered and sheared and pinches 
and swells in conformity to short changes in the direction of the strike and the steepness in 
dip of the fissure. On the east side of and adjacent to the creek at this point, a drift-adit 
is driven in the face of the bluff on a general bearing of south 79 degrees east for a distance 
of 45.7 feet. At the time of examination (July 11th) the faec of the adit had veered to a 
bearing of south 75 degrees east along a section of fat dip, with the result that a steepening 
of the vein had thrown it into the roof. 

By reverting to tho original hearing the condition can be rectified. The vein in the adit 
ranges from 4 to 30 inches in width and pinches and swells in accordance with slight changes 
in strike and dip, the best widths occurring in the sections of steepest dip. The walls are 
generally loose and in places the vein is crushed and sheared. It is generally well but irrqu- 
larly mineralized with pyrite, sphalerite, some ehaleopyrite, magnetite, and g&no.. A sample 
of selected mineralization exposed in an avrrage width of 19.4 inches for a length of 26 feet 
from the port,al assayed: Gold, 0.70 oz. per ton; silver, 1 oz. per ton; lead, trace; zinc, 9.4 
per cent. A sample across a width of 2.5 feet, at 28 feet from the portal, assayed: Gold, 
0.20 oz. per ton; silver, trace; lead, trace; zinc, 2.2 per cent. In the face the dip flattens 
and the vein pinches to 9 inches in width with pronounced shearing and gouge and contains 
streaks and nodules of massive sphalcrite with some galeno. A selected sample of this 
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mineralization in the face assayed: Gold, 0.34 oz. per ton; silver, 1.7 oz. per ton; lead, 3.7 
per cent; zinc, 21.2 per cent. 

In order to ascertain values, bulk test samples of the vein in the upper adit were shipped 
by the owner to the sampling plant at Prince Rupert. The assay results from these are as 
follaws:- 

At 530 feet elevation on the Zynwetz claim and about 1,400 feet west of the upper adit 
an open-cut exposes quartz stringers in schistose voleanics. The stringers strike south 84 
degrees east and dip 70 degrees northward and are generally barren. Continuity of the 
stringers in both directions beyond the open-cut is obscured by overburden. About 550 feet 
westward from this point and at 520 feet elevation on the .Zz/nwetz No. 4 claim, an open-cut 
exposes a quartz vein 12 inehcs in width in quartz dioritc. This vein strikes south 85 degrees 
east and dips 50 degrees northward and is mineralized with some pyrite. Continuity of this 
vein in both directions beyond thr open-cut is obscured by overburden. 

These two showings may possibly be outcrops of the same vein, but further stripping 
and intervening tracing is required to definitely establish this possibility and also t,he passi- 
bility of earrelation with the vein exposed in the upper adit. 

Further detailed prospecting on this group by stripping and trenching, especially in the 
vicinity of feldspar porphyry dykes and along the projected strike of these dykes, may lead 
to the discovery of other veins. 

DOME MOUNTAIN AREA. 

This is a private company with an authorized capital of 50,000 shares of 
Rahine Gold $1 par value, all of which are issued. The address of the head office is 
Mines, Ltd. efa W. R. Wilson and Sons, 144 Hastings Street, Vancouwr, B.C. This 
(Free Gold company holds an option on sixteen claims, including the Free Gold group, 

Group). owned by Alex Chisholm, of Smithns, and situated an Dame Mountain, 
Omineca Mining Division, about 26 miles eastward by motor-road and 

winter road from the town of Telkwa, on the Canadian National Railway. 
The property is reached from Telkwa (1,677 feet elevation) by motor-road, a distance of 

about 9 miles to 2,600 feet elevation. From this point a winter sleigh-road extends for about 
6 miles to the well-equipped Halfway cabin at Guess Lake (Paradise Lake) at 3,600 feet 
elevation. From there the winter road continues for about 11 miles to the Babine Gold 
Mines camp at 4,160 feet elevation, a total distance of about 26 miles from Telkwa. Of this 
route, ihc last 6% miles of winter road follows a new location with a grade of 2 to 10 per 
cent., cut out for a width of 30 feet in heavy timber; long stretches, however, cross swampy 
ground and deep muskez. The old location of this latter section of the route, although about 
2% miles shorter and on more solid ground, traversed excessively steep grades. Pack- and 
saddle-horses may be procured at Latchford’s ranch on the motor-road about 7 miles fro,,, 
Telkwa. The camp at the property is about 900 feet southward from the main surface 
workinps. It consists of 5 well-equipped cabins with sleeping accommodation for about 
three men in each, a cmnpletely equipped cook-house and dining-room, a barn for horses, 
hay-shed, two stilt-caches, and a root-house. 

Dome Mountain is a prominent outlying dome of 5,700 feet elevation, situated an the 
east flank of the southerly end of the Babine Range at about latitude 54” 44’ 21” N., 
longitude 126” 2%’ 17” W. Its easterly slopes are drained by Federal Creek and its many 
tributwies into Fulton Rive, Fulton Lake, and Babine Lake (elevation 2,220 feet), which 
lies 27 miles cut. The property is at about 4,200 feet elevation on the eastern slope of the 
mountain. The area ii nnt rugged and on the property slopes of fro,,, 10 to 2” deg,.ePs 
prevail. These are well timbered. ncnerally covered with varying depths of glacial aver. 
burden and have few bed&rock outcrops. 

- 
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About the year 1914 numerous gold-bearing quartz veins were discovered in an area 
about 2% miles long by 1% miles wide on the north-eastern slope of Dome Mountain. The 
main period of activity on these early discoveries began in 1918, and during the subsequent 
four or five years considerable work was done, mainly on one vein, on claims owned by the 
Dome Mountain Gold Mining Company, a subsidiary of the Federal Mining and Smelting 
Company. Since that time the Federal property has remained idle, but the claims are still 
held hy the company. References to there early activities are contained in the Annual 
Reports of the Minister of Mines for the years 1918, 1922, and 1924. 

In recent years, however, prospecting of the arca has continued and new discoveries 
have been made, on some of which appreciable exploratory work has been done with 
encouraging results. Among these is the Free Gold group, described in this report. This 
property was optioned by W. R. Wilson and sons in 1932, and the Babine Gold Mines, 
Limited, was incorporated to develop it. Appreciable exploratory work consisting of strip- 
ping, trenching, shaft-sinking, and crosscutting with some drifting was done on the property 
up to about 1935, since when no work has been done. Reference to this property is also 
contained in the Annual Reports of the Minister of Mines for the years 1933 and 1934, and 
in Bulletin No. 3, 1932; also in Department of Mines and Resources, Ottawa, Paper 36-20, 
1936. 

The showings and workings on this property are on the Free Gold and Iron Mask claims. 
This locality is underlain by altered andesitie volcanic rocks, probably of early Mesozoic age. 
These are intruded in the vicinity of the showings by an irregular mass of quartz porphyry 
which lies to the north-west and from which tongues and dykes extend into the volcanics. 

The mineral deposit consists of D series of several quartz veins and quartzose shear- 
zones, ranging in width from a few inches to about 2.3 feet. These are exposed by many 
pits and trenches in a section about 650 feet long and 450 feet wide, lying southward and 
eastward from the quartz porphyry mass. The veins strike generally north-westward and 
dip steeply north-eastward, with the exception of some in the north-easterly section of the 
locality which have gentle dips. The veins are generally well defined with loose walls and 
locally appreciable movement along, and shattering or shearing of the vein-fractures has 
occurred. They are irregular both in strike and dip, and pinch or swell in conformity to the 
effect of movement on these irregularities and are locally split into stringers, veinlets, and 
quartzose shear-zones. Locally converging strikes indicate possible junctions of some veins 
at acute angles with each other along the strike with an attendant difficulty in definite corre- 
lotion of some exposures, both on surface and underground, with the projection of any specific 
and closely-parallel vein. Instances of converging dips also indicate the possibility of vein 
junctions down the dip. This latter possibility is especially indicated in the relation in this 
respect between the main steeply-dipping veins and the gently-dipping veins in the north- 
easterly section. 

This possibility of vein junction and intersection may have an important favourable 
bearing on the oeeurrence of ore-shoots at such junctions. In places the veins are contiguous 
to quartz porphyry dykes, which carry some pyrite, and the veins sometimes traverse this 
rock which in those sections is also crushed and sheared. 

The veins are mineralized mainly with pyrite, with which is associated some sphalerite, 
galena, tetrahedrite, and chalcopyrite. Native gold was not observed by the writer, but is 
reported by the owner to occur and has also been identified under the microscope by the 
Department of Mines and Resources, Ottawa. 

A bulk test sample weighing 219 lb., representative of ore from the workings, shipped 
by R. W. Wilson to the sampling plant at Prince Rupert, assayed: Gold, 2.12 oz. per ton; 
silver, 2.6 oz. per ton; copper, trace; lead, 1.6 per cent.; zinc, 4.6 per cent. 

The following is from “ Canada Department of Mines and Resources, Ore Dressing and 
Metallurgical Laboratories, Report, Ottawa, September lth, 1938 “:- 

“ Gold Ore jrom the Dome Mountain Mine, Smithem, British Columbia. 

“Shipmexb.--Six bags of ore, total weight 630 lb., were received on November IOth, 1937, 
from R. W. Wilson, 506 Pacific Building, Vancouver, British Columbia. 
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“ .Sarn$ing nvd Analysis.-After cutting, crushing, and grinding by standard methods, 
a sample of the ore was obtained which assayed as follows:- 

Gold ~~~~~~~~~ .~~~~~~~~~ ,~~~~~~~~~~~~~~~~. ,~ ~~~~~~~~~~~~~~~.~~~~~~~~~~. 1.78 oz. per tan 
Silver ~~~~.~~~~~~~ 2.18 oz. per tan 

Lead 1.54 per cent. 

Zinc ~~~~~~~ 6.87 per cent. 

Capper ~. 0.15 per cent. 

Arsenic ~~~~ ~~~~ 0.02 per cent. 
Sulphur 10.38 per cent. 

“ Characteristics of the Ore.--Six polished sections were prepared and examined micro- 
scopically for the purpose of determining the eharaetcr of the ore. 

“Gangue: The ganpue, which in the polished sections of selected pieces is minor in 
quantity to the sulphides, is white vein quartz. 

“ Metallic Minerals: The metallic minerals present in the sample are, in their order of 
decreasing abundance, pyrite, sphalerite, &ma, tetrahedrite, chalcopyrite, and native gold. 

“Pyrite is abundant as fine-textured masses which have been intricately shattered. 
Sphalerite occurs as small masses anrl as vein!& in pyrite. Snmll quantities of galem and 
lesser tetrahedrite are present a,$ irregular mnsses and veinlets in pyrite; the two minerals 
occur together and also with sphalerite. Cbaleopyrite is comparatively rare, occurring mostly 
as v&lets in pyrite. 

“ The succession of deposit,ion of the sulphides is (1) pyrite, (2) sphalerite, (3) tetra- 
hedrite, (4) chalcapyritc, and (5) &em. A period of shattering must have occurred 
I:etwren (1) and (2). 

” A mnaiderablc number of irregular grains of native Fold are visible in the sections. 
The metal occurs (1) as erains in palrna which veins pyrite and (2) as grains in chalcopyrite 
which veins pyrite. The grain size of the visible geld is shown in the following table:- 

“ Iwuestigntizw TVorli.-Treatment by concentration and cyanidation constituted the 
research procedure on this on Over 82 per cent. of thr gold was recovered in a flotation 
concentrate and some 15 to 16 per cent. was crtractcd by cyanidstion from the flotation 
tailing.” 

This report eontinucs with details of tbc following tests: “ Test No. 1 (A, B, C, and D) 
upCyanidation and Flotation; Test No. Z-Bulk Flotation; Test No. 3-FIot,ation and Cyani- 
datinn; Test No. 4-Flotation and Cyanidation; Test No. S-Hydraulic Classification wd 
Amalyamation.” It concludes with the following:- 

“ Sumnrrl-~~ md Cil?iell~~iona.--ThP invcst,igative work on this shipment shows that a 
bulk concentrate can he made assaying 5.9 oz. gold prr ton, with recoveries of 91 per cent. 
of the raid and silver and 98 per cent. of the lead. Owing to the large amount of sulphides 
in the nre the ratio of concentration is low, 3.4: 1. Tbrse results were obtained from a snda- 
ash circuit. In a limo circuit over 82 per cent,. of the gold and silver and 84 per cent. of the 
lead was recovered, the rusultine concentrale arsaginp 17 w. aold per ton, with a ratio of 
concentration of 10 9: 1; 86.1 per cent. of the gold in the flotation tailing was recovered by 
eyanidation, thus yielding an over-all recovery of 97.6 per cent. 

‘( Straight ryanidation of the ore gave an extraction of 96.4 per cent. of the gold. High 
cyanide consumption and fouling of solutions occurred. 

2 
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“ Fifteen per cent. of the gold was recovered by amalgamation of a concentrate made 
by hydraulic concentration. 

“The flow-sheet indicated by this investigation is to float, ship the concentrate, and 
cyanide the flotation tailing. A unit cell with a gold-trap or a mineral jig should be installed 
at the ball-mill discharge and the jig tailing should be sent to a classifier in closed circuit 
with the grinding mill.” 

nnt.ine Gold Mines, Ltd.. ““me Mountain. 

Copies of this report with details of the tests can be procured on application to the 
Department of Mines and Resources, Ottawa. 

The main workings are between 4;lOO and 4,230 feet elevation on the Free Gold and Iron 
Mask claims, but no work has been done on the property since about 1935. The surface work 
comprises a main line of stripping in overburden from about 2 to 5 feet deep for a length of 
about 650 feet along the strike of the veins, with two main cross-trenches, respectively aboxt 
200 and 450 feet long and about 350 feet apart. Several pits and shallow shafts have also 
heen sunk on the veins exposed. 

Much of the stripping is sloughed, wit,h a consequent covering of rock or veins which 
may formerly have been exposed, and the pits are either caved or filled with water sufficiently 
to prevent examination of the veins in their bottom sections. This surface work is distributed 
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between 4,150 and 4,230 feet elevation in a comparatively flat or gently-sloping terrain. 
About 335 feet north-eastward from the southerly end of the main trench-line a crosscut adit, 
345 feet in length, has been driven from elevation 4,100 feet, giving a vertical back of about 
90 feet at the southerly end of the main trench-line and about 100 feet at the westerly end of 
the workings off the crosscut. This work is shown in the accompanying map. 

In this work four main veins (Nos. 1, 2, 3, and 4) or branches of one vein system, 
together with several minor veins, quartzose fractures, and shears, are exposed. Typical of 
these are local curves along the strike, and in some sections converging strikes and dips 
indicate possible junctions of the veins with each other, Characteristic also are branching 
stringers and minor parallel veins. The structure indicates a zone or belt of shattering with 
subsequent mineralization of the fractures, followed by shearing and repeated shattering 
along the planes of original fracturing. The quartz-filling in the main fractures ranges from 
about $ inch to 18 inches in width with quartzose replacement and mineralization of the 
wall-rock in varying degree for widths of 1 foot to 2 feet on both sides of the veins. 

In the northerly section of trenching at about 4,210 feet elevation, No. 2 vein is exposed 
at intervals for a length of 225 feet with short lenticular bands of quarts 1 inch to 3.5 inches 
in width, locally bordered by I foot of quartzose and mineralized wall-rock. This section of 
No. 2 vein has a general strike of north 40 degrees west and at the southerly end of the 
exposure it dips 80 degrees south-westward. In about the centre of this stripping a pit about 
8 feet deep is filled with water, but the vein, 8 inches in width with several stringers, can be 
seen at the collar. An average sample from a dump of vein material adjacent to this pit 
estimated to contain 3 tons and composed of 50 per cent. quartz and 60 per cent. pyrite, by 
volume, assayed: Gold, 2.22 oz. per ton; silver, 11 oz. per ton; copper, 2.2 per cent; lead, 
nil; zinc, 2.8 per cent. 

Vein No. 3 is offset about 25 feet to the south-west from the southerly end of No. 2 vein 
and is exposed for a length of 100 feet by stripping and two shafts, respectively 12 feet and 
20 feet deep, at the northerly and southerly ends of the exposure. This vein strikes north 
55 degrees west, converges towards the southerly projection of No. 2 vein, and dips 80 degrees 
north-eastward. It is from 1 to 18 inches in width and well mineralized with pyrite, some 
chaleopyrite, galena, and sphalerite. Adjacent to the shaft 12 feet deep, at the northerly 
end, is a dump of vein material estimated to contain about 3 tons. An average sample of 
this dump assayed: Gold, 8.30 oz. per ton; silver, 5 oz. per ton; copper, 1.3 per cent.; lead, 
1.1 per cent.; zinc, 6.3 per cent. (The gold value in this assay is probably unreliable owing 
to the probable o~eurrence of native gold in the sample.) 

Vein No. 4 is exposed for a length of 200 feet at 4,190 feet elevation at the extreme 
southerly end of the main line of trenching. It is offset about 100 feet from the southerly 
projection of No. 3 vein and strikes north 54 degrees west, practically parallel to No. 3, and 
dips 82 degrees north-eastward. It is from 6 to 8 inches in width and bordered by about I 
foot of small veinlets and siliceous replacement, It shows a slightly ribboned structure and 
is moderately mineralized with pyrite in a quartz ganguc. 

Vein No. 1 is exposed in an open-cut and cross-trench at 4,150 feet elevation, 225 feet 
north-eastward from vein No. 4. It comprises irregular outcrops of quartz veins and 
probably lentieular quartz masses 8 to 12 inches in width and sparsely mineralized with 
pyrite, striking north-westward and dipping from 15 to 30 degrees north-eastward. 

At 4,160 feet elevation and respectively 50 and 15 feet southward from this are two old 
and caved shafts reported to be each about 15 feet deep. These were not examined, but 
typical vein material mineralized with pyrite, chalcopyrite, sphalerite, and galena is seen on 
the dump of the southerly shaft. A short distance east of these are two caved trenches. 

Several minor quartz veins and sheared fractures are exposed in the trenches and others 
may occur in the sections that have sloughed. 

At 4,100 feet elevation and 335 feet north-eastward from the southerly exposure of No. 
4 vein, a crosscut-adit is driven 345 feet on a bearing of south 40 degrees west. At about 
50 feet from the portal it intersects a network of irregular stringers, bunches, and lentic&,, 
masses of sparsely mineralized nuartz, striking and dipping in different directions. These 
are probably the depth-continuation of the surface exposure designated aa Vein No. 1 and 
beyond their south-westerly margin, of the vein in the caved shaft at 4,150 feet elevation, 

The crosscut continues for a total distance of 345 feet, at which point it is about QO feet 
vertically below the surface. At a point 320 feet from the portal it intersects what is 
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probably in part the depth-continuation of No. 4 win and possibly in part the conjunction 
of No. 4, No. 3, and No. 2 veins. This is followed for 135 feet in a general north-westerly 
direction by a drift which shows from 3 to 10 inches of quartz moderately mineralized, mainly 
with pyrite. At 65 feet from the commencement of the drift a strongly-sheared quartaose 
fracture dipping 60 degrees north-eastward branches into the west wall of the drift. 

Beyond this for 50 feet the vein in the drift dips 80 degrees south-westward and at the 
face of the drift dips 75 degrees north-eastward. 

From the drift-face the working swings abruptly to the south-west and continues as a 
crosscut in that direction for 75 feet. At which point it inters&s a well-defined quartz vein 
striking north 56 degrees west and dipping from 80 to 85 degrees north-eastward. This is 
fallowed by a drift for 15 feet in which the vein ranges from 8 inches in width at its south- 
easterly end to 24 inches in width at its north-westerly end in the face of the drift. It is 
well-mineralized mainly with pyrite and may possibly be correlated with the north-westerly 
projection of No. 4 vein. 

The working then swings abruptly to the north-cast and continues as a crosscut in 
that direction for 90 feet. At a distance of about 72 feet from the commencement of this 
crosscut it intersects a well-defined vein that may possibly be correlated with the conjunction 
of No. 2 and No. 3 veins. This vein is adjacent to and locally intermingled with a quartz 
porphyry dyke and strikes north 54 degrees west and dips 80 degrees north-eastward. It is 
followed for 10 feet in a north-westerly direction and for 35 feet in a south-easterly dir&ion 
and ranges from 12 to 28 inches in width. It is well mineralized with pyrite, chaleopyrite, 
come sphalcritc, and galena. At 15 feet from the south-easterly face a raise extends to the 
surface but was not examined. A chip-templet sample of the south-east face of the drift 
acrosz the vein, 24 to 28 inches in width, assayed: Gold, 3.46 oz. per ton; silver, 3.8 oz. per 
ton; copper, 1.1 per cent.; lead, 3.1 per cont.: zinc, 4.4 per cent. 

A sample representing the possible robbed grade of a dump at the adit-portal, estimated 
to contain 6 tons of vein material from the ad&workings, assayed: Gold, 4.98 oz. per ton; 
silver, 6.2 oz. per ton; copper, 1.9 per cent.; lead, 2.8 per cent.; zinc, 7.9 per cent. A 
selected sample from this dump of pyrite with associated galena assayed: Gold, 4.14 oz. per 
ton; silver, 5.2 oz. per ton; copper, 1.4 per cent.; lead, 7.5 per cent.; zinc, 7.9 per cent. 

There is no machinery on the property and all the work has been done by hand. No 
work has been done on this property for some time, but it is understood that exploration and 
development is planned to continue during 1939. 

SILVER-LEAD-ZINC DEPOSITS. 

STEWART Amn. 

This claim is owned by Ncls Edlund, of Stewart. It is situated between 
Blue Ribbon 4,900 and 5,000 feet elevation at the headwaters of Albany Creek, a south 

Claim. branch of Glacier Creek, and about 12 miles north-eastward by motor-rood 
and pack-trail from seaboard at the village of Stewart. The ore-deposit on 

this claim was discovered in the autumn of 1937. The property is adjoined on the west by 
the May No. 3 claim of the Black Hill group on which similar ore-deposits were partly 
explored a few years ago. 

The property is reached by the Bear River motor-road from Stewart to the Duvzwell mill 
at 250 feet elevation, a distance of 5% miles. From this point a punehconcd pack-trail 
extends along the south side of Glacier Creek for a distance of 2 miles to a point near the 
fork of the stream at 1,000 feet elevation. Glacier Creek is then crossed to its north bank 
and about a quarter of a mile farther it is recrossed to its south bank and to the east side of 
Albany Creek. The trail then ascends the cast bank of Albany Creek at a very steep grade 
along which it continues for 1% miles to 2,000 feet elevation. From this point the trail 
branches eastward up the mountain and continues at a generally very steep grade for 2% 

miles to the tent-camp at 4,915 feet elevation, a total distance of 6% miles from the Bear 
River motor-road and 12 miles from seahoard. Thr journey can be completed by motor-oar 
and pack-horse in 3% hours from Stewart. 

Rates quoted by the Stewart Cartagc Company for packing and hauling ore from the 
showings to seaboard are as follows: Summer-2% cents per lb., dependent on the recondi- 
tioning of the trail. Winter-$30 per ton, comprising rawhiding from the showings to the 
lower bridge, thence “ go-devil ” to the Bear River motor-road and trucking to seaboard. 
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The general topography of the area is rugged, the valleys bordered by steep and thiekly- 
timbered slopes. Many bluffs rise to mountain peaks of 6,500 and 6,000 feet elevation which 
are surrounded by an extensive ice-field. Glaciers extend from the ice-field to the heads of 
the valleys and are the source of the main streams. Timber-line is at about 3,000 feet 
elevation. The immediate locality of the property comprises a. comparatively gently-sloping 
terrain with moraine-covered flats and rocky or grass-carpeted knolls and ridges from which 
the ice has recently receded. On the south the region of the claim is bordered by a projecting 
glacier. The topography of the claim is illustrated on the map accompanying this report. 

The claim is close to R boss of augite porphyry about 2 miles long by 11% miles wide 
which is intrusive into argillite of the Lower Haselton (Bitter Creek) series. The showings 
are near the east margin of the au&e porphyry which, in view of the close proximity of 
several small roof-pendants of argillite, is exposed in this locality at about the level of its 
roof. The ore-deposit outcrops in the augite porphyry hut has not been traced or located in 
an area of exposed argillite lying 200 feet north-east along the projected strike of the vein. 

The ore-deposit consists of a well-defined quartz vein with some calcite, siderite, and 
ankerite, from 4 to 12 inches in width, with loose walls, and well mineralized with sphalerite, 
bonlangerite, pyrite, galena, arsenopyrite, and some pyrrhotite and ehalcopyrite. Microscopic 
examination in Department of Mines’ laboratory, Victoria, of two polished sections composed 
mainly of a crystalline, bluish lead-prey mineral which occurs abundantly in massive aggre- 
gates or finely disseminated in the mineralization, presents the following data:- 

“ Metallic minerals identified in relative order of abundance: Boulangerite, arsenopyrite, 
sphalerite, pyrrhotite, and pyrite. 

“The mineral identified as boulxngerite is soft, grey, strongly anisotropic, yields good 
microchemical tests for lead and antimony and characteristic etch tests. It occurs finely 
disseminated through a quartz-carbonate gangue, in places intimately associated with finely 
divided subhedral to cuhedral arsenopyrite crystals. In addition to occurring in boulangerite, 
arsenopyrite forms crystal aggregates in places. Sphalerite occurs typically as small 
irregular masses, in places intimately associated with boulangerite. Pyrrhotite forms 
irregular masses, for the most part dissociated from other minerals.” 

The vein strikes generally north 56 degrees east and dips from 50 to 60 degrees north- 
westward, but slight variations of the strike and dip occur for short distances. The foot-wall 
is locally sheared and the greatest vein widths generally occur at the points of steepest dip, 

The vein outcrops in augite porphyry at 4,910 feet elevation, about 10 feet above the 
base of the frontal slope of 37 degrees of a ridge which at about 400 feet to the north-east 
rises to about 5,100 feet elevation. It has been explored and traced north-eastward for a 
horizontal distance of 68 feet, by an adit 26 feet in length near the base of the slope and two 
long, benched open-cuts into the face of the slope extending to 4,962 feet elevation. Beyond 
this, spaced along a distance of 50 feet, three small trenches in shallow overburden and an 
open-cut have not located the vein, but may not be in alignment with its strike in the rising 
terrain. ‘The details of this work and the vein exposures are illustrated in the accompanying 
“lE3p. 

The following are the assays of samples taken from the adit:- 
(1.) ~Vein, 9 to 12 inches in width with massive sulphides, exposed for a length of I3 

feet in the roof of the adit, from the end of the cribbing to the face: Gold, 0.02 oz. per ton; 
silver, 78.8 oz. per ton; copper, 0.1 per cent.; lead, 5.3 per cent.; zinc, 16.2 per cent.; arsenic, 
2.6 per cent.; antimony, trace. 

(2.) ‘Vein, 4 to 7 inches (average 6 inches) in width with massive sulphides, exposed for 
a length of 12 feet in the floor of the adit, from the end of the cribbing to the face: Gold, 0.06 
OZ. per ton; silver, 14.1 oz. per ton; eoppcr, trace; lead, 4.6 per cent.; zinc, 0.2 per cent.; 
arsenic, 1,,9 per cent.; antimony, 0.8 per cent. 

(3.) Vein in the face of the adit, 7 to 8 inches in width with massive sulphides: Gold, 
0.02 oz. pr!r ton; sihw, 86.6 oz. Per ton; copper, 0.4 per cent.; lead, 3.2 per cent.; zinc, 14.6 
Per cent.; arsenic, 1.3 per cent.; antimony, trace. 

(4.) Shearing, 1 to 2 feet in width with quartz stringers, on t,he foot-wall side of the vein 
in the face of the adit: Gold, nil; silver, I.2 oz. per ton; 
arsenic, nil; antimony, xii. 

copper, nil; lead, nil; zinc, nil; 
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The following are assays of samples taken for the purpose of determining a possible 
localization of values in the mineralization to guide the selection and cobbing of a. possible 
shipping-grade ore:- 

This indicates a high-grade silver content in the steel galena. It is also interesting to 
note the increased gold content in the selected pyrite, the arsenic content of which also 
indicates the presence of arsenopyrite. 

To determine the possibility for profitable smelter shipments, a bulk test-sample of 
cobbed ore weighing 34 lb. from this property was shipped on September 6th, 1938, to the 
sampling plant at Prince Rupert. This assayed as follows:- 

Gold, 0.02 oz. per ton; silver, 87 oz. per ton; Copper, 0.4 per cent.; lead, 6.8 per cent.; 
zinc, 19.5 per cent; arsenic, 1 per cent.; antimony, 0.1 per cent.: iron, 19.2 per cent.; 
sulphur, 15.3 per cent.; silica, 5.3 per cent. 

Calculated in accordance with the Tacoma smelter schedule, to which, on account of the 
low lead content and relative differences in freight and treatment charges, the type of ore 
represented by the sample is best adapted, with prevailing metal prices (gold, $35.16 (Cana- 
dian) per ounce; silver, 42.75 cents per ounce; copper, 10.16 cents per pound) but exclusive 
of the lead and zinc content which are not paid for under this schedule, this shows a gross 
smelter value of $36.35 per dry ton and a net value of $18.45 per dry ton after deduction of 
smelter treatment, freight charges, etc. From this net value would have to be deducted a 
minimum additional cost of $30 per wet ton for transportation from the property to seaboard, 
plus the additional cost of mining, sorting, cobbing, and sacking of, roughly, $20 per wet ton, 
or a total further cost deduction of over $50 per dry ton. This indicates that when considered 
from the aspect of shipping, this grade and type of ore at this locality would incur a deficit 
or loss to the shipper of over $31.55 per dry ton. It also demonstrates that mining and 
shipment of this type (Tacoma type) of ore from this locality would require a gross smelter 
value of at least $66.90 per dry ton to cover all charges ,and costs before the shipper could 
make any profit beyond wages. 

On the other hand, a profit is indicated in the selective mining, sorting, and cobbing of 
the steel galena and also of the sphalerite types of mineralization, should these types be 
found to occur in sufficient quantities and sufficiently massive distribution to permit efficient 
selection for shipment to the Trail smelter for disposal under the terms respectively of that 
smelter’s Schedule “ J ” for lead ores and Schedule “ C ” for zinc ores. 

The occurrence of high-grade silver-lead-zinc ores on this property exemplifies the 
requirements for profitable selective mining and shipping to smelters of different types of 
ores from outlying properties confronted with high transportation costs. 

SPECIAL REPORTS. 

In the 1937 Annual Report of thr Minister of Mines a full description was given of the 
property of Nape” Gold Mines, Limited (N.P.L.), in Part B, and a full description of the 
Grotto group in Part C. Reports bringing the work on these properties up to date are 
available on application to the Department of Mines, Victoria, at a cost of 50 cents each. 
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PROGRESS NOTES. 

BY 

CHARLES GRAHAM. 

LODE-GOLD DEPOSITS. 

ATLIN MINING DIVISION. 

Atlin District. 

There was no lode mining in the district during the year. 

Tzclsequah District. 

Polaris-Takzl Mining Co., Ltd.-B. C. Neiding, manager. The mine worked 362 days 
during the year and produced 59,260 tons of ore. Active development is being continued and 
5,544 feet of drifting, 1,482 feet of raising, and 4,828 feet of diamond-arilling was done. 

The mill only worked two shifts per day during the winter months on account of shortage 
of power. An additional Diesel-driven generator was installed. The plant is now able to 
operate at full capacity on either hydro-electric or Diesel power as required. 

The only means of transportation to the mine during winter months is by airplane from 
Juneau, Alaska. All supplies for the winter have to be taken in during the summer months 
when the Taku River is open for navigation, Concentrates made during the winter months 
are stored at the mine and shipped out during the period of open water. Only perishable 
goods, passengers, mail, and emergency supplies are handled by plane in the winter months. 

Additional bunk-house accommodation was provided and 145 men are employed. 

LIARD MINING DIVISION. 

MeDame Creek District. 

Very little was done in this district during the year. The Consolidated Mining and 
Smelting Company of Canada, Limited, who did considerable work on the Vollaug and Craw- 
ford groups of claims last year, dropped their option on the claims and removed their equip- 
ment. Some prospecting by the original owners is still being carried on. 

PORTLAND CANAL MININCI DIYISION. 

Salmon River District. 

Silbnk Premier Mines, Ltd.-B. F. Smith, general manager; J. G. Peareey, mine superin- 
tendent. 

Active development, drifting, raising, and diamond-drilling totalling 17,632 feet has been 
carried on. The mine operated 312 days and produced 184,606 tons of ore. 

Big Missouri Mine.-Owned by Buena Vista Mining Company, Limited; operated by 
Consolidated Mining and Smelting Company of Canada, Limited. D. S. Campbell, general 
superintendent; E. James, mine superintendent. 

The underground mill was completed and the property went into active production in 
March. Since that time operations have been continuous and 154,387 tons of ore has been 
produced. The underground mill is operating successfully. Some adjustments have been 
made with a view to increasing mill capacity. Additional storage eapaeity for the hydro- 
electric plant was provided by a dam at Divide Lake. 

Hercules Gmzcp.-Consolidated Mining and Smelting Company of Canada, Limited, 
operators. D. S. Campbell, general superintendent. 

Considerable surface diamond-drilling had been done during 1936 and 1937 on this group 
of claims which adjoins the Big Missonri. The 306 drift on the 2,800-foot level of the Rig 
Missouri mine was extended toward these claims during the year. 

Salmon Gold Minin,g Co.-Consolidated Mining and Smelting Company of Canada, Lim- 
ited, operators. D. S. Campbell, general superintendent. 

Operations were carried on during the mmmer months and drifting was done on the on. 
zone, with favourable results reported. 
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Troy Group.-Lake and McDonald, owners. Additional prospecting was done on this 
group during the year. 

Several other groups of prospectors did assessment-work on their claims. 

Marmot River District. 

Gold Drop and Gold Boulder Groups.-C.M.X. Syndicate; E. Gordon McKenzie, manager. 
Eight me” were employed by this syndicate on these claims. The property is on the 

Marmot River about 2 miles from the beach. There is a fair road to the property. Camp 
accommodation has bee” provided and development-work is being carried on during the 
winter. 

BEAR RIVER DISTRICT. 

Welldun Mining, Milling and Power Co., Ltd.-L. S. Davison, manager. Operations were 
suspended at the Dunwell mine and other associated properties late in 1937 and were not 
resumed during the year. 

Oral M.-This property was operated and some tunnellin% done by the Premier Gold 
Mining Company in 1937. They have dropped their option on the property and it is now 
being operated by John Ha&hi, of Stewart. Some additional drifting was done and some 
ore was mined and shipped to the sampling plant at Prince Rupert. 

The Stewart Canal Gold Mines.Joh” Ha&hi, manager. The property adjoins the 
Oral M. Some additional drifting was done and a small quantity of ore shipped. 

Red Reef.-This property also adjoins the Oral M. Some additional drifting was done 
by contract during the summer. 

Bitter Creek Ama. 

Several groups of prospectors did assessment-work on their claims. 

American Cmek Area. 
Napco Gold Mines, Ltd. (N.P.L.).*-This company, with registered office at 800 Hall 

Building, Vancouver, was incorporated in February, 1938. The holdings comprise the fol- 
lowing mineral claims: Northern Nos. I to 8, Pass Nos. 1 to 4, Moonlight, Moonlight No. 1, 
Northern No. 10, Canzp A, Protector, Pveoious, and Precious Nos. 1 to d. They lie between 
3,300 and 5,400 feet elevation at the head of and on the west side of America” Creek, about 
27% miles from the Stewart dock. 

During 1938 a new camp with accommodation for four me” was installed. About 60 
feet of underground work was done; compressed air was supplied by a portable compressor 
drive” by a Model A Ford engine, 

The claims are underlain by caleareous and sandy argillite, quartzite, tuff, breceia, and 
greenstone of the Bitter Creek and Bear River series of the Lower Hazelton group. A sill- 
like mass of quartz diorite intrudes the rocks at the base of the Bear River series. Light and 
dark coloured dykes intrude the sediments and volcanic& 

I” the 1937 Annual Report of the Minister of Mines previous work is described in detail. 
During 1938 further work was done on the “ gold stringer “; more open-cutting was done up 
the hill and 42 feet of crosscut and short drift was driven from a point 15.5 feet below the 
open-cut. 

During 1938 open-cuts were made on new showings in the northern part of the claims. 
The showings are quartz stringers mineralized with ehalcopyrite, pyrite, some galena, and 
sphalerite. There has been some wall-rock silieifieatio”. 

At 4,030 feet elevation and about 4,500 feet northward from the “ gold stringer ” a 
“umber of stringers, striking northward and dipping 50 degrees eastward, outcrop in an 
area 130 feet long and 50 feet wide. Sulphide mineralized is exposed in a” open-cut 21 feet 
long and 2 to 3 feet wide. A sample of unoxidized mineralized material assayed: Gold, 1.80 
oz. per to”; silver, 23 oz. per to”; copper, 2 per cent.; lead, 0.9 per cent.; zinc, 63 per cent. 

At 4,030 feet elevation and about 400 feet north of the last point two open-cuts, 50 feet 
apart, expose stringers striking north-westward. A selected sample of unoxidized material 
from the stringers which extend across a width of 3 feet assayed: Gold. 1.10 oz. per to”; 
silver, 16 oz. per to”: copper, 9.8 per cent.; lend, 0.7 per cent.; zinc, 3.6 per cent. 

At 4,200 feet elevation and about 525 feet southward from the last point two l- to e-inch 
quartz stringers striking north-westward can be traced for 20 feet in a bluff-face, close to 

l BY J. T. Msn.37. 

a 
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a felsite dykc. A selected sample from the stringers assayed: Gold, 0.10 oz. per ton; silver, 
2.2 oz. per ton: copper, 6.7 per cent.; lead, 1.2 per cent.: zinc, 3.4 per cent. 

About 950 feet northward from the last point several quartz stringers striking north- 
westward and dipping south-westward outcrop close to a shear striking east and dipping 
south. The stringers are mineralized with irregular patches of ehalcopyrite and some 
sphalerite and galena, from which a selected sample assayed: Gold, 0.26 oz. per ton; silver, 
2.2 oz. per ton; copper, 6.1 per cent.; lead, 1.2 per c&t.; zinc, 5.4 per cent. 

At 3,975 feet elevation and about 660 feet north-eastward from the last showing, a fault 
striking northward oeeure along the contact of volennics on the west and calcareous argillite 
on the east. An X-foot hreeciated quartz vein outcrops in argillite close to and on the east 
side of the fault. It contains no visible sulphide minerals. 

Excelsior Group.-Some open-cutting and a few feet of tunnelling was done. Some 
prospecting was done on the Mozcntai~~ Bog and other groups on American Creek. 

Georgia River Am% 

Gold Leasera, Ltd.-Operations were suspended in 1937 and have not been resumed. 
Two groups of prospectors did assessment-work on their claims. 

Alice Am Area. 

Wolf Group.~. Fiva, owner, did some cleaning up in the old adit and mined a few tone 
which were sent to the sampling plant at Prince Rupert. 

There were no active operations in the division during the year. 

SXEENA MINING DIVISION. 

Princess Royal Island Area. 

Surf Inlet Consolidated Gold Mines, Ltd.-Angus McLeod, manager. 
Active operations continued throughout the year. The mine worked 364 days and pro- 

duced 17,418 tons of ore. 
The old SUT~ mine was reopened on the 900 level, the level being cleaned up and retim. 

bered to beyond the old main shaft. Two stopes have been opened in ground which was left 
by the old company. 

In the PzLgsley mine considerable development has been done on the 700 and 1,000 levels 
and a fair reserve of ore was being built up. During the last three months of the year 
development was stopped, with the result that their ore resewes have been considerably 
reduced. 

The mill equipment is being completely overhauled and considerable new equipment 
added, which should improve the recovery and will increase the capacity to about 90 tons 
per day. 

Porcher Island District, 

Percher Island Mines, Ltd.-T. M. Waterland, superintendent. 
The Reward Mining Company, Limited, acquired the Swf Point mine from the N. A. 

Timmins Corporation and continued with the operation. In addition they started to open a 
property adjoining known as the Edyc Pass mine. The Edye Pass mine was closed and 
operations confined to the Surf P&t mine. In June a fire destroyed the mill and power 
plant at Surf Point mine and operations had to be suspended. A new company was formed, 
The Porcher Island Mines, Limited, which took over both properties. A new mill was built 
at the Edye Pass mine which went into operation during December. A total of 2,350 tons of 
ore was mined from Edye Pass and 1,180 feet of drifting and raising done. 

Terrace District. 

Thornhill Mountain. 

Globe Group.-Kenny and partners. Some prospecting was done and a small shipment 
made to the sampling plant at Prince Rupert. 
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OMINECA MINING DIVISION. 

Usk Area. 

Grotto Croup.*-This group comprises the fallowing claims, held by location by T. Bell, 
Lee Bethurem, George Alger, and L. Brash, of Usk: Gwen, Gwen No. 1, Pees, Grotto, Grotto 

No. 2, Senaea, Coselite, Gap Eagle, Tabs, Monsoon, Gan~on, and Minerva. It is referred to 
in the Annual Reports of the Minister of Mines for 1916, 1929, 1931, 1937, Bulletin No. 1, 
1932, and Department of Mines and Resources Paper 36-20, 1936, and Memoir 212, 1937. 

The property is in the valley of Hardscrabble Creek, about 2 miles south-westward from 
Pitman Station on the Canadian National Railway. 

The main showings along the creek consist of quartz veins ranging from a few inches to 
3% feet wide, striking north-eastward and dippina north-westward. They are mineralized 
with pyrite, chaleopyrite, specularite, sparse sphalerite, and small amounts of petzite (silver- 
gold t&wide), hessite (silver telluride), and cosalite (lead-bismuth sulphidc). 

A report by the Department of Mines, Ore Dressing and Metallurgical Laboratories, 
Ottawa, on a small test-shipment indicates that “ 75 per cont. of the gold, 74 per cent. of the 
silver and 96 per cent. of the copper can be recovered in a rougher flotation concentrate. On 
cleaning a shipping product was made assaying 3.5 oz. gold per ton, 125 oz. silver per ton, 
and 25 per cent. copper. 

“ Agitation of the reground flotation tailing in cyanide solution gave an over-all recovery 
of 96 per cent. of the gold, 96 per cent. of the silver, and 96 per cent. of the copper.” 

At 575 feet elevation and about 150 feet south-eastward from the cabin, No. 1 adit has 
been driven on a vein striking north 52 degrees east and dipping 40 degrees north-westward. 
For 22 feet the vein is well mineralized across widths of 1 foot to 3.8 feet. During 1938 the 
vein was stoped to the surface along this 22.foot stretch and the cabbed product shipped to 
the sampling plant at Prince Rupert. 

No. 2 adit is at an elevation of 590 feet, on the southerly side of the creek and about 
300 feet along a bearing of south 63 degrees from No. 1 adit. It extends 21 feet along a vein 
striking north 48 degrees~east and dipping 70 degrees north-westward. In 1938 the No. 2 
vein was mined from creek-level, 582 feet, below No. 2 adit, to a point (July 15th) 9 feet from 
and 8 feet below the face of No. 2 adit. A sample of the vein in the face across 12 to 24 
inches assayed: Gold, 0.58 oz. per ton; silver, 12.2 oz. per ton; copper, 3.4 per cent.; lead, 
~‘1; zinc, trace. 

Test bulk-samples and tonnage lots were shipped to the sampling plate at Prince Rupert 
from Nos. 1 and 2 adits. Details of them are given in the sampling plant report under 
Grotto group. 

New workings since the 1937 Annual Report of the Minister of Mines are on No. 3 vein, 
which outcrops in the face of the bluff bordering the edge of the creek at 585 feet elevation 
and 74.8 feet north 86 degrees east from No. 2 adit-portal. At this point an open-cut and 
short adit is driven on a bearing of south 54 degrees west, and an acute angle across a fault 
which strikes south 66 deErea west and dips 40 degrees north-westward. The vein strikes 
south 54 degrees west in alignment with the adit and dips 70 degrees north-westward. On 
the foot-wall side of the fault the vein is offset about 18 inches, is 10 inches in width and 
moderately mineralized with pyrite, chalcopyrite, and some sphalerite. A sample of vein, 10 
inches in width in the face, assayed: Gold, 0.06 oz. per ton; silver, 2.3 oz. per ton; copper, 
0.1 per cent.: lead, nil; zinc, trace. 

No. 4 vein outcrops in the face of the bluff bordering the creek at 595 feet elevation and 
26 feet north 55 degrees west from No. 2 adit-portal. At this point an open-cut and adit 15 
feet in length, about 5 feet above the creek and bearing south 44 degrees west, exposes the 
vein 12 inches in width, striking south 44 deerces west and dipping 10 degrees north-west- 
ward. The vein is moderately minergl;zcd with pyrite and is on the foot-wall side of a fault 
which strikes south 54 degrees wes t at an acute angle across the adit and dips 30 degrees 
north-westward. 

On t,he Pees claim, between 1,300 and 1,465 feet elevation and 1,800 to 2,100 feet south- 
westward from No. 2 adit, some strippings and open-cuts expose three north-eastward-strik- 
ing veins. However, most of the work has been concentrated on No. 1 and No. 2 veins and 
these latter ones have been hut partly explored. 

*By J. T. Mandy. 
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SILVER-LEAD DEPOSITS. 

ALICE ARM DISTRICT. 

Dolly T’nrden.-D. Falkoner, lessee, employed three men during the summer months 
mining some high-grade silver ore from the old glory-hole at the mine. 

COPPER DEPOSITS. 

ANYOX AREA. 

Consolidated Mining and &n&&g Co. of Canada, Ltd.-Dan Matheson, superintendent. 
Diamond-drilling adjacent to the old Hidden Creek mine indicated a considerable ore-body. 

Exploratory work into the new ore-body is being carried on from the old Hidden Creek 

mine. The Victoria hoist was put back into service and the hoisting shaft reopened. Drift- 
ing into the new ore-body was carried on from 385, 150,120, and 360 levels. A total of 2,072 
feet of drifting and 8,G37 feet of diamond-drilling has been done. A total of seventy-five 
men is employed. 

PYRITE DEPOSITS. 

SXEENA MINING DIVISION. 

Ecstall River Area. 

Northem Pvites, Ltd.-Charles R. Cox, superintendent. The property is an the east 
side of E&all River about 45 miles from Port Essington and is reached by small river-boat 
from that point. The river has a flat grade and is shallow, the last IO miles near the mine- 
landing can only be navigated at high tide, 

Considerable diamond-drilling had been done on the property by the Granby Company 
in previous years. During 1931, interests represented by F. W. Guernsey, Vancouver, 
acquired the property. During that year a geophysical survey was made and some diamond- 
drilling done to check previous drill records which indicated a considerable body of ore. 

During 1938, a 750.cubic-foot air compressor and a small lighting unit were taken in and 
installed and sewn1 permanent buildings constructed. A development adit 9 by 8 feet in 
section was started and is to be driven approximately 2,800 feet. 

As the only means of transportation at present is by river which freezes up in winter, 
operations were suspended late in the year and will be resumed as soon as the river is open 
for navigation in the spring. Twenty-three men were employed. 

PLACER-GOLD DEPOSITS. 

ATLIN DISTRICT. 

All the active operations in t,he Atlin district are placer. The camp is fairly active, 
with a great deal of interest being shown by out,side interests. There are forty-five opera- 
tions in the district, of which thirty-three are underground drifting on bed-rock. 

S7”ace Creek. 
This is the most important creek in the district. All of the operations except the steam- 

shovel operation of the Columbia Development Company are underground; there being 
twenty-one separate underground operations on the creek. 

Cohnbin Developmen,t Co., Ltd.--James Eastman, manager. This is a steam-shovel 
operation working on the Ololla, lease, using two shovels, one an overburden and the other on 
the bed-rock gravel. Two shifts were working and a total of thirty-five men were employed. 

Colpe Mixing Co., LtclpE. Grey, manager. Nos. 1 and 2 shafts have ceased active 
operation but a lay has been given to some miners on No. 1 shaft. The tailinKs from Nos. 1 
and 2 shafts were rewashed. It would appear from the recovery being obtained in rewasb- 
ing that about 30 per cent. of the gold is lost in the first sluicing. This is apparently due 
to the clay in the gravels retaining a portion of the gold and carrying it through the sluice- 
boxes. After being on the dump for some time this clay disintegrates and on being resluiecd 
a large percentage of the first loss is recovered. 

No. 4 shaft which bad been idle far some time was unwatered and operations resumed. 
On December 29th, a fire, apparently originating from an overheated stave, destroyed the 
shaft-house. No damage was done to the shaft itself. There was no one in the mine at the 
time. 
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Clydesdale Lease.-McDonald, McKay, and Munro, lay-men. Adjoins the Chance and 
Goodwill leases of the Colpe Mining Company, Limited. Pillar-extraction was being carried 
on along the Chance boundary-line. An order was issued under section 7 prohibiting drift- 
ing or pillar-extraction along the Goodwill lease boundary-line until the requirements of Gen- 
eral Rule 69 (a) had been complied with. The order remains in force. 

Wolf Lease.-Vickstrom and partners, lay-men. Only the three lay-men were drifting 
into bench on the south side of creek. 

Croker Lease.-Fred Ohman and partners, lay-men. Four men, all partners in the lay, 
are engaged driving two drifts into the bench. On April Z&h, 1936, an order was issued 
under section 7 prohibiting work along the boundary of the old Brown workings until the 
requirements of General Rule 60 (a) had been complied with. 

On October 3&t, 1938, application was made by Fred Ohman requenting the withdrawal 
of the order. As the proposed method of connection through to the old Brown workings was 
approved, the order was withdrawn on November 2nd. Mr. Matthews, owner of the lease, 
wired requesting that the order prohibiting the connection be re-established. As the requiro- 
ments of the “ Metslliferous Mines Regulation Act ” had been complied with, it was con- 
sidered that the Inspection Branch had no further jurisdiction in the matter and so advised 
Mr. Matthews. An injunction was obtained through the Supreme Court by Mr. Matthews 
prohibiting the lay-men from working this area. 

Dream. Lease.4. W. Noland, owner. This is the deepest shaft in the district, heing 208 
feet to bed-rock. Two drifts are being carried up-stream. The attention of the management 
was drawn to the need for better ventilation. 

The F&n&hip, Sally, Jokev, Keno, Peterborough, Gladstone, Pillar Faction, Hard- 

scrabble, Elk, Lynx, Jewel, and St. Q uentin leases were also inspected. General conditions 
an the creek were fairly goad. 

Boulder Creek. 

Consolidated Mining and Smelting Co. of Canada, Ltd.-MaeLeod White, superintendent. 
This is a hydraulic operation employing twenty men, and working three shifts. Lack of 
water constitutes a considerable handicap. 

O’DonneZ River. 

Grace M. Lease.-N. Murphy and son, owners. Only the owners are working on the 
property. This is the only property actively producing to any extent. There are several 
other groups employed on the creek, prospecting in the benches. None of these have, so far, 
found a definite channel. 

Pine Creek. 

Bessbrook Lease.-Gus Boquist, lay-man, has three other men employed drifting in two 
drives up-stream. The ground had been worked previously. All old workings were standing 
in good shape. 

Anna C. Lease.-E. Waodean, owner. Only the owner is working, driving into the bench 
and is now in over 500 feet, He is endeavouring to locate the channel indicated as striking 
into the bench from lower Pine Creek. So far he has not located any definite channel. 

Atchinson Brothers did some drilling on Pine and Willow Creeks and started this year on 
a hydraulic operation. They have plenty of water and have taken out a good-sized pit with 
satisfactory results reported. Ten men were employed. 

Wright Creek. 

Artio and Lynderbergh Leases.-Hodges and partners, lay-men. This is a hydraulic 
operation. There is very little water in the creek, only sufficient for four runs of thirty 
minutes each per day. After several disappointing years they have at last struck good pay. 

There are several other groups prospecting farther up-stream on the creek. 

Ruby Creek. 

Swprise Lake Mining Co.-Matson and partners, lay-men. This is a hydraulic opera- 
tion having ample water. Six men, all partners in the lay, are employed. 

Fawner Lease.-E. Turnquist, lay-man, is working alone taking out pillars. He expects 
to finish this season. 
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B2aekstone Lease.-E. Krumbeigal, lay-man. There is a shaft on this property down 
160 feet. Nothing had been done this season. The bottom of the shaft Still is about 30 feet 
above bed-rock. 

Birch Creek. 

There are six operations on the creek, all ground-sluicing and doing fairly well. There 
is one underground operation. The owner works this during winter and engages in ground- 
sluicing during the summer months. 

McKee Creek. 

Atliz Gold Mines, Ltd.-Adams and partners, lay-men. This is a hydraulic operation; 
seven men, all partners in the lay, are employed. 

otter Creek. 
Compagnie Frangaise des ,!&,ea #or dzc Canada.-Walter Sweet, manager. This is an 

underground operation run by lay-mm. There are six men interested in the lay and in 
addition they employ eleven men. The main drive up-stream had developed a heavy 
squeeze, owing principally to their method of mining. In the area involved there had 
been some good pay and they had taken everything there, which gave them about 40 feet 
width at one point. This ground has now started to settle. It will be impossible to keep a 
road open through the squeezed area. A new drift will have to be driven up-stream along 
the rim to reach the up-stream workings. 

Several groups were engaged in ground-sluicing and prospecting on this creek. The 
district x:as not visited. 

LIARD MINING Dmsrm. 

There was considerable activity on Boulder Creek and other creeks tributary to the 
Turnagain (Little Muddy) River. Considerable equipment is being taken in during the 
winter by the Barrington interests of Wrangell for drag-line operations on Boulder Creek. 
The district was not visited. 

STIXINE MINING DIVISION. 

Vnuk Rive? Dist&t. 

Blanton and associates, of Ketchikan, did considerable prospecting on their placer- 
ground on Sulphurets Creek, employing several men during the summer season. The district 
was not visited. 

DEPARTMENT OF MINES SAMPLING PLANT, PRINCE RUPERT. 

BY 

J. T. MANDY. 

A sampling plant was constructed by the Department of Mines, Victoria, at Prince 
Rupert during the summer of 1937. The plant is on a portion of the “ Lumber Dock ” leased 
from the Canadian National Railways and is accessible by railway or steamship, It has a 
coarse crushing capacity (to 1 inch) of about 16 tons per eight-hour shift and a continuous 
sampling capacity of average ores, by hand-methods, of about 4 tons per day. The first 
shipment of ore was received at this plant on August ZOth, 1937. 

The service of the sampling plant is free and its function has been organized to assist 
prospecton and operators in the finding, exploration, and development of mining properties, 
by the following means:- 

(1.) Bulk test-sampling of mineral deposits to ascertain the mineralization and values 
and to establish the commercial or non-commercial aspects of these deposits. 

(2.) Guidance through information concerning the factors governing the markets and 
marketability of the content of mineral deposits, together with assistance in the sale of ores 
to the smelter or ore-buyer. 

(3.) Guidance in the exploration and development of mineral deposits of commercial 
importance, through contact and advice in the field. 
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(4.) Assistance through the advantageous purchase, grading, assembly, and marketing 
of shipping-grade ores by the plant during the preliminary stages of exploration and develop- 
ment of mineral deposits. 

The objective of the plant is to promote and foster the actual production of ore and in 
this way bring mining properties into continuous profitable production. As bearing on this, 
the all-important matter of freight rates and transportation costs covering shipments of ore 
from properties to sea-board or the railway is carefully considered. The railway and steam- 
ship companies have co-operated in this regard and grant preferential freight tariffs applied 
to shipments destined for the sampling plant at Prince Rupert. To assure this, a shipping 
permit signed by the sampling plant manager is, on application, mailed to intending shippers. 
On presentation of this to the transportation company agent, the shipper is granted the 
advantage of the preferential freight tariff. In this way many prospectors and small opera- 
tars have been enabled to profitably mine, ship, and market small lots of ore, and by this 
means secure funds for further prospecting, exploration, and development of properties. 

Shipments to the sampling plant are divided into three categories:- 
(A.) Assay lots. 
(B.) Bulk test-sample lots. 
(C.) Tonnage lots. 

The following is an example of a general flow-sheet followed at the plant for tonnage lots. 
The flow-sheet for bulk test lots follows the same general principle, adapted to the weights 
and sizing of the lots. Individual flow-sheets for different lots may vary to suit the char- 
acteristics of each individual lot. 
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I 
SHIPMENT 

I- Moisture sample 
to bin. 

Jaw-a-ml&r (8- by lo-inch) 

Empty 
to 1 inch. 

sacks 1 To steel plate. 
returned, Shovel to cone, then split- 

shovelling or quartering cross 
to bin. 

I 
Sample 8,192 lb. 

I 
Shovel to cone, then to 
quartering erm3 
(in three operations) 

I 
Sample 1,024 lb. 

I 
Jaw-crusher (3 by 4 inches) 
to */ inch. 

I 
Shovel to cone, then to 
quartering cross 

I 
Sample 512 lb, 

I 
Rolls (8 by 5 inches) to ‘/a inch. 

I 
Scuttle to inverted cone-fed cone-mix, then 
to inverted cone-fed quartering-splitter 
(in four operations) 

to bin. 

to bin. 

to bin. 

Sample 3i lb. 

I 
Disk-grinder to ZO-mesh. 

Scuttle to’inverted cone-fed cone-mix, then 
to inverted cane-fed quartering- 
splitter (two operations) I 

I 
Sample 8 lb. 

to bin. 

Rolling cloth mix and flattening to cake. 
Spatula quartering 

I I 
Sample 4 lb. 

I 
Dept. of Mines, Assay Office, Victoria. 

I 
Assay results to Plant Manager, Prince Rupert. 

I 
Settlement to shipper. 

San& 4 lb. 
kept on file. 

I 
Mixed I vith other 
lots and I shipped 
to smelter. 

I 
Settle”& to 
sampling plant. 
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Immediately on arrival at the sampling plant all shipments are carefully weighed on an 
approved and inspected Fairbanks platform sale of 2,500.lb. capacity. Following this, each 
lot is crushed to I inch in a primary 8- by IO-inch jaw-crusher and proceeds through an 
elaborate and detailed system of hand-sampling and reduction with interval mixing, crushing 
to Yz inch in a secondary crusher, reduction in rolls to % inch, and final grinding of the 
reduced sample to 20.mesh. The final sample is split into two parts, each weighing from 3 
to 6 lb., one of which is forwarded to the Department of Mines’ Assay Office at Victoria for 
assay and analysis and the duplicate being retained at the plant for reference. Hand- 
sampling permits a maximum flexibility in ,the selection of the sampling flow-sheet. This is 
worked out to suit the characteristics of each individual lot and when deemed necessary 
multisampling of the entire lot (duplicate, triplicate, or quadruplicate) is done, Immediately 
the assay and analysis results are received from Victoria they are studied and, based on these 
and all other observations, correlative advice with all necessary calculations and settlement 
is immediately submitted to the shipper, 

Lots in category “A ” embrace small preliminary samples of a few pounds in weight 
taken from outcrops and working-faces. The purpose of these is to find or indicate values 
that might bc of commercial or shipping-grade. 

Lots in category “B ” comprise samples weighing from about 100 to several hundred 
pounds. The purpose of these is to determine more definitely the probability of a commercial 
or shipping-grade ore. 

If  a shipping-grade has been previously established, these bulk test-samples are sub- 
mitted for the purpose of guidance with regards to the values and type of ore that is in 
process of being sacked for shipment to the sampling plant or being prepared for direct 
shipment to the smelter. Based on the examination of these lots and the results of the assay 
and analysis, shippers are advised concerning the commercial aspects of the ore. In the case 
of prospective shipments to the sampling plant or direct to the smelter, advice is proffered 
relative to sorting and eobbing to achieve the required grade and the selection of ore-type to 
suit the specific requirements of the particular smelter schedule to which the ore is indicated 
as being best adapted for the achievement of the best returns. 

In the ease of any lots in categories “ A ” or “ B ” in which a shipping-grade is indicated, 
a “ pro forma per ton calculation ” in accordance with the indicated smelter schedule is for- 
warded to the shipper by the first mail. On this sheet all items such as weights; assay and 
analysis results; metal prices: smelter payments, penalties, charges, and deductions; freight 
and incidental costs, are cited in detail and the net return per ton for the grade and type of 
ore represented is shown. If  the results from bulk test lots indicate that better returns 
would accrue to the shipper by shipment direct from the property to the smelter, especially 
in car-load lots, rather than via the sampling plant, he is specifically advised to that effect. 
At the same time the service of the plant is available to him for guidance in the preparation 
of such direct shipments, through the shipment of interval bulk test lots. 

I f  deemed necessary for certain eases in category “ A,” and in all cases in category ‘( B,” 
in which the ore is shown to be not of shipping-grade and a deficit or loss to the shipper 
would IX incurred through shipment, the same “ p?‘o forma per ton calculation ” with car. 
relatiw a,dvice is submitted to the shipper for his information and study. It is hoped that 
besides demonstrating the profit or loss accruing from the shipment of ores, all property- 
owners who avail themselves of this scrviee will also become thoroughly conversant with the 
various factors governing the commercial aspects of mineral deposits. 

Any commercial content of these bulk test lots is immediately paid for in full by the 
sampling plant; and appended to the “ l)ro forma per ton calculation ” is a detailed ‘6 settle. 
ment calculation far the test lot ” covering the weight of the lot and showing exactly how 
the value is arrived at, with a cheque attached to cover the amount. Accompanying these 
sheets is a letter embodying any further information that may be deemed necessary for the 
shipper in connection with his particular problem and operation. Because the value of lots 
in categories “ A ” and “ B ” is not known at the time of shipment, the freight on these must 
be prepaid. 

Lots in category “ C ” comprise shjpments weighing-from several hundred pounds to I5 
or 20 tons which have been shown by assays and analyses of previous relative bulk test. 
samples or other forms of approved sampling and relative assays to be of shipping-grade, 
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After these tonnage lots are sampled and assayed, a “ settlement calculation ” sheet in 
accordance with the smelter schedule which, with freight costs, shows the highest returns 
for the type of ore, with accompanying cheqix for the net value, is forwarded to the shipper 
by the first mail. On this sheet all items of weights; assay and analysis results; metal 
prices; smelter payments, penalties, charges, and deductions; freight and incidental costs, 
are cited in detail to enable the shipper to understand clearly how the net value is calculated. 
Accompanying these settlement-sheets is a letter embodying any extra elaboration or advice 
that may be deemed necessary for the further information of the shipper in connection with 
his particular operation. 

Before shipping lots in category (‘ C,” shippers are requested to complete and forward 
to the plant a “ shipping application form ” on which is set out the approximate grade of 
the intended shipment and the basis on which this is determined. If  these determinations are 
approved by the sampling plant manager, a shipping permit is forwarded to the intending 
shipper. On presentation of this permit to the railway or steamship agent the shipper is 
enabled to consign the lot to the sampling plant, freight collect. The freight is then deducted 
from the calculated net value of the lot. 

In some eases shipments in category “ C ” may be for the purpose of determining the 
grade, type, and smelter suitability or commercial aspects of ores without previous bulk test- 
sampling in accordance with category “ B.” In such eases the freight costs to the sampling 
plant must he prepaid. 

The sampling plant, through its manager, is at all times in intimate contact with the 
prospectors and operators who avail themselves of its service. This is done either through 
correspondence or by personal contact at Prince Rupert or in the field. In this way the 
problems involving each particular individual and property are known and it is possible to 
proffer fitting advice and information. 

The advantages accruing to shippers of ore for marketing through the Department of 
Mines’ sampling plant as opposed to direct shipment to the smelter, are:- 

(1:) 
(2.1 

(3.) 

(4.1 

(5.1 
(‘5.) 

(I.) 
(8.) 

The service of technical advice and information covering the entire operation: 
Security of the shipper from loss, through the previous determination of grade 
by bulk test-samples: 
Guidance of the shipper in the matter of required grade, through interval bulk 
test-sampling during the process of sacking: 
Reduced freight rates for small lots. This enahles:- 
(a.) The profitable shipment of lots, the freight-rate on which would otherwise 

he prohibitive; 
(b.) The elimination of the necessity to produce car-load shipments, with their 

appreciable capital outlay and deferred payment, which factors are gen. 
erally impossible for the average prospector to meet: 

(c.) Quick and frequent payments from the shipment of small lots: 
Determination of the export market giving the highest returns: 
Reduced smelter and export charges through mixing and bulk export from the 
sampling plant. This involves the followina factors:- 
(a.) Elimination of smelter sampling charge; 
(b.) Elimination of smelter extra charge for small lots weighing up to about 

5 tons; 
(c.) Elimination of smelter extra charge for hand1in.g ore in sacks; 
(d.) Complete or part elimination of smelter penalties, by mixing at the plant 

with penalty-free ores; 
(P.) Reduced smelter base-treatment charge on high-grade ores by mixing with 

lower-grade ores; 
(f.) Elimination of smelter representation cost: 
(p.) Elimination of gold export permit and insurance costs: 

Salvage of empty sacks and their return immediately on completion of samp!ing: 
Full settlement of the net return within about two weeks from the date of the 
arrival of the shipment at the sampling plant. 

SO far, the most advantageous markets are offered by the Tacoma smelter for gold-silver- 
copper ores, and by the Trail smelter for silver and silver-gold ores with a high lead content 
and high-grade zinc ores. 

- 
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In view of differences in the echedules of these two smelters and the bearing of trans- 
port&ion and freight costs from various localities, careful and detailed calculation is rewired 
to determine the disposition of shipments. For instance, it is frequently found advantageous 
to forgo payment for appreciable quantities of lead which would be paid for by Trail and 
divert certain gold-silver-lead ores to Tacoma, which smelter does not pay for lead. Again, 
in certain gold-silver-lead-copper ores, it may be found advantageous, when all factors are 
c&fully calculated, to forgo payment for either lead or copper and dispose of the lot 
accordingly. 

During the year much research was also carried out to find advantageous markets and 
freight avenues for antimony, molybdenum, bismuth, and manganese to fit conditions relative 
to certain localities and properties. 

For the initial period of operation of the sampling plan&August 20th to December 3&t, 
1937-seven tonnage lots totalling 34.186 dry tons from six different properties, sixteen bulk 
test lots totalling 1.4582 dry tons from fourteen different properties, and four assay lots 
totalling 0.009 dry ton were received at the plant. 

The following is a synopsis of the operating data of the plant for the year 1938 from 
January 1st to December 31st:- 

The details of the tonnage and hulk test lots, with relative assay and analysis results 
follow. 
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PART C. 

NORTH-EASTERN DISTRICT. 

BY 

DOUGLAS LAY. 

SUMMARY. 

During the year the chief activity eentred on lode- and placer-gold properties. An 
increase in lode gold resulted from the steady operation of Cariboo Gold Quartz Mining 
Company, Limited, and Island Mountain Mines, Limited. The former company stepped up 
its daily milling rate to 216 tons, while the latter maintained its normal milling rate of about 
126 tons daily. There was considerable activity in the area extending from COW Mountain 
to Round Top Mountain and thence to Yanks Peak. With the provision of transportation 
facilities into this area greater activity is anticipated. 

In the Rixon Creek area the Quesnelle Quartz Mining Company, Limited, installed a 
25-ton test-mill for the purpose of sampling their property. 

Lode-gold development in the Uslika-Aiken Lake area north-west of Munson Creek is 
awaiting transportation facilities which wore commenced this year with the construction of 
about 70 miles of winter road. 

The Carihoo district and Manson section experienced the driest season for very many 
years. It hampered both large and small placer operations and its effects will be reflected 
in the output. 

This year marks the keenest search to date for dredging and drag-line properties. The 
interest is evinced almost solely by Californian interests, and there is. every likelihood that 
possibilities in connection with such enterprises will be closely investigated. 

A new type of drag-line plant, characterized by mobility, and a digging unit separate 
from the recovery unit was tried out in the C&boo this year. This type of plant was 
evolved in California for use on areas with insufficient yardage to justify dredging and the 
results of the operation initiated in the Cariboo will be watched with interest. 

In the Manson section large-scale hydraulic operations were carried out by Venture 
Exploration Company (East Africa), Limited, following completion of flume and ditch-line 
that conveys water from the upper part of the Germansen River to the company’s’property 
at the lower part of this river. Germansen Mines, Limited, planning material increase in 
hydraulic operations, commenced the construction of a large ditch-line-the largest in this 
district--to convey approximately 200 cubic feet of water per second from the South Fork of 
the Germansen River to the property. This ditch-line will be not less than 16 feet wide in 
the bottom, and is being dug by a bulldozer working in conjunction with B power-shovel. 

After remaining inactive since 1922, the Silver Standard mine at Haselton was reopened 
in May by Canadian Cadillac Gold Mines, Limited. Towards the end of the year, after 
cleaning out existing workings, renovating camp buildings, and repairing roads, the company 
installed an air-compressing plant. 

A nev? development of interest is a cinnabar property at Pinehi Lake, near Fort St. 
James, staked by A. J. Ostrem, of Fort St. James. Discovery of this mineral was made by 
J. G. Gray, of the Geological Survey, Canada. (See Paper 3%14, 1938.) This is the first 
recorded occurrence of this mineral in place in the north-eastern part of the Province. 

Considerable activity was manifested by individual operators in the Omineca Mining 
Division, and a number took advantage of the benefits accruing under the Government’s ore- 
purchasing scheme, and made shipments to the sampling plant at Prince Rupert. 

Coal-mining was carried on at the Bulkley Valley Colliery, near Telkwa. 
The writer desires to express his cordial thanks for the co-operation and kind hospitality 

extended by prospectors and mine operators in the course of his duties. 
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LODE-GOLD DEPOSITS. 

MANEON CREEK AREA. 

Intmduction. 

Manson Creek area is defined to include the drainage areas of the Manson and Ger- 
mansen Rivers. It excludes the Wolverine Range, which borders the area on the east. 
The area lies in the eastern part of the larger Manson section, a Strip of country about 15 
miles in width, that lies south of the Omineca River and extends from Takla Lake to the 
Manson Lakes. 

Since the discovery of gold in 1869, mining activity in the Manson Creek area, as in the 
western part of the Manson section, has centred almost entirely on the placer deposits, to 
which it is still confined. However, a large number of quartz veins are exposed in the area, 
and as the placer deposits considered by themselves, although distributed by glaciation, 
indicate derivation from a local source, an examination of the chief exposures of the quartz 
veins was made during the year. This included a reconnaissance which throws considerable 
additional light upon two well-known apparent anomalies in placer occurrence; namely, the 
fact that important placer deposits are not found either on (a) the Manson River above 
Kildare Gulch, or (b) the north-eastward-flowing part of the Germansen River, with one 
exception. 

The area examined is shown on the accompanying map and includes all the most 
important placer deposits in Manson Creek area, although placer occurrence is known on 
Big Wolverine (Jackfish) and Evans Creeks. 

The area may be reached by the road now in course of construction between Fort St, 
James and Slate Creek, a distance of about 120 miles. The road is now passable throughout 
for motor-trucks and, in dry weather only, for passenger-ears with high clearance. The 
journey from Fort St. James occupies about twelve hours. At Slate Creek the road joins a 
local road system passable for cars, whereby all important properties are readily reached. 

Alternatively, this area may be reached in about one hour by aeroplane from Fort St. 
James; good landings are offered by Germansen Lake and by the stretch of quiet water on 
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the Omineea River at Germansen Landing. Landings are also regularly made on the first 
Manson Lake, but events have demonstrated that landing on Wolverine Lake cannot advisedly 
be made. 

There are two post-offices, Manson Creek on the right bank of Slate Creek, about half a 
. 

mile above the mouth, and Germansen Landing on the Omineca River, at the mouth of the 
Germansen River. At both, there is a weekly mail delivery by aeroplane during the summer 
months, and at Germansen, the camp of Venture Exploration Company (East Africa), 
Limited, there is a telegraph-office. 

Geological maps of the area, together with an account of the general geology and placer 
occurrence therein, are found in Geological Survey, Canada, Summary Reports, 1927 and 
1933, Part A. A topographical map of the area, Manson River Sheet (East Half), Map 
44% was published this year by the Bureau of Geology and Topography, Department of 
Mines and Resources, Ottawa. The names of creeks and rivers in this report are those 
given in maps of the Department of Lands, British Columbia. Names in brackets after 
these are taken from Map 446~. 

The Annual Reports, Minister of Mines, British Columbia, 1933 and 1936, contain a. 
general account of the Manson section and detailed accounts of certain placer deposits on 
the Germansen and Manson Rivers. 

Topography. 

The area is mountainous, but the mountains, although reaching elevations of over 6,000 
feet, have rounded or flat and rolling summits. Dissection by the contained streams is deep, 
the maximum relief exceeds 2,000 feet. 

The pattern of the drainage system is remarkable. Both the Germansen and Manson 
Rivers occupy valleys, which form large U-bends, with the closed ends towards and within 
a few miles of each other. These valleys are connected by two wide valleys, Slate Creek and 
McCorkell Valleys. A wide master-valley, Big Wolverine Valley (Jackfish Creek Valley), 
connects the Manson River and Omineca River Valleys. The floor of Big Wolverine Valley 
(Jackfish Creek Valley) is actually 30 feet below the Manson River at the mouth of Dry 
Gulch. However, the lakes in it drain into the Manson, owing to the fact that the river 
falls away rapidly dbwn-stream. The Big Wolverine (Jackfish Creek Valley) and Manson 
River Valleys form a straight continuous valley for over 20 miles. 

The region is covered with heavy timber-growth and dense vegetation, save at the higher 
summits. Owing to the fact that the rivers and all their tributaries are involved, with all 
other Arctic-slope drainage, in the master-rejuvenation in progress on the Peace River, an 
extensive system of post-Glacial gorges and canyons has been incised. They reveal the 
formation at a number of points, and afford excellent cross-sections of it. Above the gorges 
the valleys are generally wide. 

The area is flanked on the east by the more rugged and lofty Wolverine Range, to which 
it bears much the same topographic relationship that the Barkerville area does to the 
Cariboo Mountains. 

That an ice-sheet overrode the area is definitely proved by the fact that on the flat 
granite summit of the mountain at the’ head of Lost Creek (named ” Last Creek Mountain ” 
on the accompanying map), at 6,300 feet elevation, erratics of black carbonaceous limestone 
were found. The indicated movement of the ice-sheet is therefore presumably south-eastward 
as this formation outcrops abundantly to the north-west. In the account of the formation 
flanking the Wolverine Range north of this point, given in Geological Survey, Canada, 
Summary Report, 1933, Part A, no mention is made of this black carbonaceous ‘limestone, 
which, if present there, would indicate a southward movement of the ice-sheet. 

The accumulation of ice was great; large volumes of water with correspondingly greater 
power, must have flowed during the retreats of ice. A striking instance of this is demon- 
strated on Boulder Creek. The valley of this creek is floored with enormous granite boulders 
(which, incidentally, are a great impediment in the way of working the good placer-ground 
on this creek), borne by the valley glacier from the large stock of granite at the upper reaches 
of the creek. Large pot-holes, several feet in diameter and depth, have been formed in 
some of the boulders in this assemblage by the post-Glacial water. The immense empty 
gorges incised on Government Creek, and adjacent to thi8 on the right bank of Manson River 

. 
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and at other points, also indicate the great carrying power of the post-Glacial streams. With 
such volumea of water flowing it is evident that any once-existent glacial debris has been 
partly removed from the lower-lying parts of the area. 

The area horders the eastern flank of the Eastern batholith, a granitie mass trending 
north-westward, and extending from the eastern part of the Caribaa district, through Mount 
Milligan and Baldy Mountain, and the headwaters of the Osilinka, Mesilinka, and Ingenika 
Rivers, to the Two Brothers Lake region. Close to this area it is deeply unroofed, and 
outcrops prominently and continuously,for many miles south-east of this area to Mount 
Milligan and north-west across the Omineca River from Duck Creek onwards. In the south- 
eastern part of the area, that part enclosed by the U-bend of the Manson River, there are 
three large stocks and other smaller ones. This fact, coupled with the intense hydrothermal 
rock-alteration and recrystallization, can leave hut little doubt that the remaining cover of 
roof-rocks is thin. The cover, so far as could he determined, probably increases in thickness 
in the north-western part, in the area drained by the Germansen River. 

There is a noteworthy absence of any extensive dyking, but at a number of points definite 
evidence is afforded that the older rocks of the area are intruded by the batholithic rocks. 
Apparently intrusion to some considerable extent consisted in injection of magma along 
planes of sehistosity, and recrystallization, accompanied by intense hydrothermal alteration 
of volcanic rocks. 

Within the area examined there are belts of schistose sediments, hydrothermally-altered 
rocks, volcanic flow-rocks, tuffs, and serpentine. The sediments consist mainly of quart&e, 
fissile, grey and black carbonaceous limestone, and argillite. This assemblage is considered 
by the Geological Survey, Canada, to be of Paleozoic age. Much of the so-called “ slate ” of 
the area is black carbonaceous limestone that bears a strong superficial resemblance to slate, 
because of its highly-developed cleavage and colour. These rocks strike from north-west 
almost to west, and generally dip northward in the south-east part of the ares, but on the 
Germansen River the dip is mainly southward and only occasionally northward. The dip is 
steep, generally over 60 degrees. Some members of the ,assemblage h&e undergone intense 
hydrothermal alteration and carbonatization and weather to a rusty-red colour. When so 
altered they may contain quartz and in places show large patches of a green-coloured mineral, 
chlorite. A number of samples of this green mineral were analysed and found to contain 
about 0.1 per cent. nickel. Frequently the altered rocks contain numerous quartz gash-veins, 
some of quite large size. Some of these veins are barren, some are mineralized with pyrite 
and small amounts of galena and sphalerite, and others mainly with tetrahedrite. 

This alteration extends across wide bands, in some cases hundreds of feet in width. The 
excellent cross-sectional exposures of the formation afforded by the gorges incised by Manson 
and Germansen Rivers and by Lost Creek well illustrate the striking contrast between these 
rocks and the adjoining sediments and other rocks. 

Some outcrops resemble dolomite, and contain magnesium and calcium carbonates. The 
igneous origin of the primary rock is, however, indicated by several exposures. On the right 
hank of the Manson River, near Elmore Gulch, exposures of sndesite grade into B recrystal- 
lized form, merging finally in the highly-altered rock. On Boulder Creek chlorite schists 
merge in a highly-altered rock of the same type, in which small granite tongues are plainly 
visible. At the upper part of Government Creek, a band of serpentinized rock merges in 
the highly-altered rock. 

It is therefore quite possible that some of these highly-altered bands may be in whole 
or in part sills. Exposures strongly suggestive of sills occur at the following points: On 
the right bank of Slate Creek, about 2 miles above the mouth, a band about 1,000 feet in 
width is exposed; in the north-eastward-flowing part of Germansen River; and in one of the 
hydraulic pits of Germansen Mines, Limited, where a band, only 8 few feet in width, conforms 
in strike and dip with the enclosing schistose argillite. At the first-mentioned point, the 
extensive display of green-zoloured mineral is striking. Microscopic examination by the 
departmental staff indicated that such a rock might be hydrothermal alteration of, or vein-like 
material traversing, serpentinized ultrabasic rocks. 
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Many of these highly-altered rocks are medium to coarsely crystalline, and may be 
described as quartz-carbonate-chlorite rocks. On microscopic ex@nation they are seen to 
be composed of quartz, ankeritic dolomite, and green chlorite. As previously mentioned, B 
number of samples of the green mineral were analysed and found to contain small amounta 
of nickel up to 0.18 per cent., which is suggestive of original identity as serpentine. The 
green-coloured mineral in these rocks is frequently mistaken for either gmnierite or malachite. 

Similar rocks on the south side of the Middle River are described and classified as altered 
intrusive serpentine in Geological Survey, Canada, Paper 3&10, 1938, pages 11 and 19. 

Although the rocks described are undoubtedly the result of hydrothermal alteration, it is 
desired to point out that in Tertiary time, the percolation of ground water in the upper parts 
of serpentine would yield outcrops closely resembling dolomite. There are small deposits of 
calcareous magnesite tufa at the present time, on and near outcrops of serpentine, adjacent to 
the Ge&nsen River. A sample from one of these was analysed and contained: Magnesia, 
23.38 per cent.; lime, 18.88 per cent. 

The limestone in the area, with the exception of one outcrop, is schistose, thinly 
bedded, and grey to black in colour. The black limestone is carbonaceous, and superficially 
simulates slate, in outcrops where cleavage is well developed. This limestone shows no 
evidence of hydrothermal alteration. The exception, massive limestone, is in a prominent 
outcrop on the left bank of Slate Creek, about 3 miles above the mouth. This outcrop is 
white in colour, finely crystalline, and contains a small amount of a green-coloured mineral 
of pearly lustre. This rock most closely resembles a sediment of all those observed containing 
the green mineral. 

The evidence is, therefore, that these highly-altered rocks are mostly of igneous origin, 
either volcanic or intrusive. 

Serpentine frequently occurs within the area: some is mineralized with pyrrhotite 
containing a small amount of nickel. It quite possibly results from the alteration of an 
ultrabasic intrusive. Other exposures are possibly alteration phases of ultrabasic flow-rocks. 
Asbestos is found in serpentine at the head of Elmore Gulch and in the lower canyon of 
Germansen River. Small deposits of calcareous magnesite tufa occur on the west valley-slope 
of the Germansen River at Mill Creek, and in the lower canyon 

Quartz veins, although most numerous in the volcanic and hydrothermally-altered rocks, 
also occur in the sediments. They range in width from & few inches up to 16 feet. The 
largest veins observed are those on Boulder Creek. With few exceptions, the veins are lensy 
and discontinuous. Some are essentially of gash-vein type, having frozen walls and no 
regularity of strike or dip. Others strike and dip with the enclosing formation, or abruptly 
turn 8cross it. 

Many quartz veins are barren or nearly so; mineralization is heavy in only a few. The 
best mineralized veins are those exposed west of Blackjack Gulch, on the north-west slopes of 
Lost Creek Mountain, on the property formerly named Blaolc Hawlc. 

The character of the mineralization divides the veins into three types: (I) Those 
mineralized with pyrite, galens, sphalerite, and chalcopyrite, or one or more of these 
minerals, as all are rarely present in any one exposure; (2) those containing chiefly 
tetrahedrita or B noticeable amount of this mineral: (3) those containing a pyrrhotita- 
sphalerite-galena mineralization confined to veins on one property, formerly named the 
Black Hawk. 

The distinction between these three types is of fundamental importance, irrespective of 
the degree of mineralization, because it is only veins of type (2) that are pronouncedly 
auriferous. The other types were found to contain insignificant amounta of gold. Veins of 
type (2) were observed only in the highly-altered rocks. It is to be noted, however, that 
very little work has been done on the quartz veins, except in the ease of one property, and 
at only two has a small amount of underground development been carried out. 

The group of rocks, with its contained quartz veins, has undoubtedly a direct bearing on 
the placer deposits of the area. It supplied the gold for the formation of eommen?ial placer 
deposits on bed-rock in Tertiary time, and may be correctly described as the “ Manson Creek 
Gold Belt.” In fact, the area well illustrates the interdependence of lode-gold and placer 
occurrence. The evidence of this is obscured, although by no means obliterated by the effects 
of glaciation. 
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Although examination during the present year was mostly confined to the area shown on 
the accompanying map, it is apparent that the width of this belt of rocks is limited in the 
south-eastern part of the area. On the north-east it is terminated by the Wolverine Range 
and on the south-west by a batholithic mass, which outcrops on both sides of the Manson 
River. In the north-western part of the area, between the upper canyon on Germansen 
River and a point about half a mile above Horseshoe Creek, massive greenstone outcrops on 
both sides of the river. This rock does not evince the same degree of metamorphism as the 
rocks of the “Manson Creek Gold Belt,” and may be intrusive into them. Intercalated 
schistose, black carbonaceous limestone, and altered rocks are exposed at the head of the 
upper canyon of the Germansen River. The altered rocks contain small quartz veins. This 
assemblage resembles the rocks of the gold-bearing belt. 

It is significant that the South Fork of the Germansen River (South Germansen River), 
contained in a valley of mature relief, apparently does not erode a gold-bearing terrain, as 
no important placer deposits are reported on it. 

The important points may be summarized thus:- 
(1.) Of the large number of veins sampled, only a few contain appreciable gold values. 

These veins, with one exception on Slate Creek, occur at two different parts of the Ger- 
mansen River: about 3,000 feet up-stream from the point at which the river turns sharply 
to the north-west: and near the head of the lower canyon, about 3% miles above the mouth 
of the river. These veins are all of type (2) mentioned previously, that i# they contain 
chiefly tetrahedrite, or a material amount of this mineral. They occur in highly-altered 
rocks, possibly in sills in the volcanic rocks. 

(2.) Although no veins were found to carry commercial values, there seems every 
justification for close prospecting in the regions where distinctly encouraging values have 
,been found in the mineralization exposed at the points indicated. 

(3.) In general, the covering of the underlying batholithic rocks has been deeply eroded 
in the south-eastern part of the area, and therefore, aside .from specific discoveries, the 
north-western part, where erosion does not appear to have removed such a thickness of 
cover-rocks, offers greater promise. In the south-eastern part, however, the south-eastern 
slopes of Skeleton Mountain are worth prospecting. 

-It is important to note that prospecting is greatly simplified by the fact that the con- 
spicuous rusty-red outcrops reveal the promising host-rock. It merely remains to search 
such for quartz veins containing tetrahedrite. 

(4.) All the placer-bearing streams of the area cut across the belt of schistose rocks, but 
unless the hydrothermally-altered hands, with their contained quartz veins, are cut, the placer 
deposits are unimportant. The Manson River above Kildare Gulch does not cut these bands 
and placer deposits are markedly less rich, whereas down-stream the altered hands are 
prominently exposed on both banks of the river, and .some of the best placer deposits of the 
area were originally found in that part. 

(5.) In the north-eastward-flowing part of the Germansen River, from a point about 
half a mile above Horseshoe Creek down-stream, the river cuts the gold-bearing formation, 
from which assays of samples of mineral gave good gold values, and yet, with one exception, 
the river is devoid of placer deposits. This anomaly is explained by the fact that this part 
of the river occupies a post-Glacial channel. A former channel, not cut by the river, is 
definitely indicated as lying buried in the left bank. 

Quartz Veins. 

A detailed account of the various veins examined is given in the paragraphs that follow. 
It should be noted that only ten mineral claims are in good standing at the present time in 
the entire area. No owner was on his property at the time of this examination. Copse- 
,qnently, from available information it is not possible to identify, with certainty, the present 
ownership of the exposures examined. 

In all veins examined samples of selected mineral were taken in order that the contrast 
between the different types of veins might he emphasized. This point is of particular 
importance. The context shows that some additional samples were taken, where considered 
advisable, across full vein-widths. 
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NOTE.-The following account adheres to creek nomenclature given in the Department of 
Lands map (and in the accompanying map). To avoid confusion, alternative name8 given 
in Map 446~ are not inserted. 

Boulder Creek rises in meadows in the wide pass between Lost Creek Mountain and 
Skeleton Mountain, and flows south-eastward into the third Manson Lake. Down-stream 
from the pass the gradient steepens, the valley narrows, and for part of its length the creek 
is contained in a gorge. Below the gorge the valley widens towards the point of mergence 
in the Manson River Valley. 

About 2 miles above its month the creek receives a tributary, the South Fork, which 
flows north-eastward at the south-eastern base of Lost Creek Mountain. The volume of 
water in the South Fork is considerably in excess of that in Boulder Creek. Immediately 
above its junction with Boulder Creek, the South Fork is contained in a deep and narrow 
gorge, some hundreds of feet in depth, incised in granite. The granite intrudes the chlorite 
schist at the lower end of the gorge, which continues up-stream for more than half a mile. 
The granite in the South Fork Gorge is so jointed that it disintegrates in large cube-shaped 
masses, of which the talus slopes in the gorge are largely composed. 

The formation is well exposed on Boulder Creek and consists of chlorite schist, which 
strikes from north 60 to 80 degrees west, and dips 60 degrees north-eastward. Rarely is the 
dip towards the south-west. The chlorite schist is intruded by small tongues of granite on 
the higher reaches of the creek, and shows intense metamorphism and a greater amount of 
chlorite. Granite also intrudes the formation on the South Fork. 

The largest quartz veins observed in the Manson Creek area occur on Boulder Creek. 
The mineralization is confined to small bands, and is generally sparse, save in one instance. 
The mineralization is chiefly galena and pyrite, but one or two veins contain a small amount 
of chalcopyrite. No pronounced gold values were found in the mineral in these veins. All 
vein-exposures examined are on the banks close to the creek. 

About a quarter of a mile down-stream from the junction of the South Fork, on the left 
bank of the creek, a large quartz vein of maximum width of 10 feet is exposed for a length 
of 180 feet along its strike. This vein has free walls, and conforms in strike and dip with 
the en&sing chlorite schist, which at this point strikes north 66 degrees west and dips 60 
degrees to the north-east. This vein, the largest continuous exposure of quartz observed 
in the area, shows little mineral. 

On the same side of the creek, 1,500 feet below the junction of the South Fork, a quartz 
vein 5 feet in width is exposed for a short distance. It strikes north 86 degrees east, dips 
65 degrees south, and cuts across the chlorite schist. It contains muscovite but no sulphides. 

On the right bank of the creek, about 1% miles above its mouth, there is a small rock 
knoll about 40 feet in height, and whose dimensions at the top are about 76 by 60 feet. Three 
intersecting quartz veins outcrop on the apex and sides. The largest, 12 feet in width, has a 
vertical dip, strikes north 69 degrees west, and is exposed at the top of the knoll for a length 
of 50 feet. It intersects another quartz vein about 5 feet in width that outcrops on the east 
side of the knoll, strikes north 61 degrees east and dips north-west. This latter vein is inter- 
sected by a small quartz vein, 12 to 18 inches in width, also outcropping on the eastern side 
of the knoll. The two larger veins are oxidized and show no material amount of sulphides. 
The smallest vein contains a band of galena about 2 inches in width, a sample of which 
assayed: .Gold, trace; silver, 30 oz. per ton; lead, 48 per cent. The walls of these veins 
are mainly free. 

There is a caved open-cut on the left bank of the creek about 700 feet down-stream from 
the last-mentioned exposwe. It is in highly-oxidized rock. Beside the own-cut is a small 
pile of little pieces of massive pyrite containing galena, somewhat suggestive of replacement 
mineralization. A sample of this assayed: Gold, trace; silver, 1.4 oz. per ton: copper, nil; 
lead, 3 per cent: 

Down-stream 660 feet from the last exposure, on the left bank of the creek, a vein 6.6 
feet in width conforming in strike and dip with the enclosing chlorite schist is exposed by 
natural agencies and one open-cut for 50 feet along its strike. Mineralization consists of 
pyrite and galena. A sample taken from the open-cut 8~08s a width of 2.6 feet,assayed: 
Gold, trace; silver, 4.4 oz. per ton; copper, nil; lead, 4 per cent. 
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About 760 feet down-stream from the last exposure, on the right bank of the creek, on 
the face of a steep rock-bluff, natural exposures aided by open-cutting and stripping 35 feet 
above creek-level expose a quartz vein along its dip. The vein is 12 to 16 feet in width, 
strikes north 43 degrees east, dips 60 degrees south-east, and cuts across the enclosing 
chlorite schist, which strikes north 80 degrees west and dips 60 degrees north. It is oxidized, 
has free walls, is exposed along its dip over a vertical range of 40 feet, and is accessible only 
at the level of the open-cut. Mineralization consists chiefly of galena with some pyrite, and 
is more abundant in the open-cut. A chip sample taken across 12 feet assayed: Gold, trace; 
silver, 15.5 oz. per ton; lead, 3.2 per cent. However, in the absence of further investigation 
this sample cannot be taken as representing the average vein-width. 

Adjoining the vein on the hanging-wall side for a distance of 76 feet, there is a 
succession of closely-spaced lensy quartz veins, which in part follow and in part cut across 
the planes of schistosity of the enclosing formation. Some of these veins contain small bands 
3 inches in width chiefly of galena, but the total amount of mineral present is small. A 
sample of one of these bands assayed: Gold, 0.04 oz. per ton; silver, 15.6 oz. per ton; lead, 
36 per cent. The samples taken indicate that although only low gold values are present, the 
silver-lead ratio is noteworthy. 

Lost Creek. 

Lost Creek rises in a large basin on the north slopes of Lost Creek Mountain and flows 
northward. The basin becomes gorge-like at its lower extremity, and from it the creek 
emerges to flow across a wide depression trending east and west ~eross the mountain. It 
then enters B lower gorge, the rims of which rise abruptly from the depression. The lower 
gorge is roughly 5,800 feet long. It ends abruptly at the instream edge of an extensive 
rock-bench along the right bank of the Manson River. 

The rock exposed in the upper gorge is argillite. In the lower gorge bands of hydro- 
thermally-altered rocks alternate with bands of grey to black fissile limestone and argillite. 
Some apparently barren lensy quartz veins up to 6 feet in width are exposed at several 
points. Lensy quartz veins mineralized with a little galena and pyrite outcrop at a point 
440 feet up-stream from the mouth of the creek, on the steep west rim of the lower gorge. 
Three lentieular quartz veins are exposed by a caved open-cut at a point 100 feet above creek- 
level, on the steep west rim of the gorge. They occur in hydrothermally-altered rocks, strike 
north 62 degrees west and dip 10 degrees north-east. They range in width from 6 to 30 
inches and are sparsely mineralized with galena and p&e. A sample of selected mineral 
assayed: Gold, trace; silver, 0.6 0%. per ton. An adjoining open-cut a few feet above this 
point exposes two veins of irregular strike for a length of 18 feet. They are only a few feet 
apart, and range in width from I4 to 34 inches. Distant 138 feet in a direction due east, 
another open-cut exposes a vein with a vertical dip. It ranges from 16 inches to, 3 feet in 
width, and has two small spurs. Small bunches of galena have been found in this vein, and 
there is a small pile of mineral at the mouth of the open-cut. A sample of mineral assayed: 
Gold, trace; silver, 10.2; lead, 18 per cent. A few feet above creek-level below these open- 
cuts, a short adit 20 feet in length, driven by placer-miners, exposes a small quartz vein 4 
inches in width. A sample of this assayed: Gold, trace; silver, 0.8 oz. per ton. 

A number of quartz lenses are exposed at different points in the schistose sediments on 
Manson River between Slate Creek and Dry Gulch. Most of them are barren. On the right 
bank of the river opposite the mouth of Dry Gulch are several oxidized quartz veins which 
contain a small amount of pyrite. They conform in strike and dip with the. enclosing 
argillite and range in width from 1 to 3% feet. Samples were taken from two of the best 
mineralized of these, and assayed: Gold, nil; silver, nil. 

Lost Creek Mountain. 

Lost Creek Mountain is one of the highest mountains in the ares., the elevation of the 
flat rolling summit, composed wholly of granite, is 6,300 feet. 

A group of claims, formerly named Black Hawk group, and formerly owned hy Ger- 
manse” Development Syndicate, Limited, now defunct, is west of Blackjack Gulch, on the 
north-western slopes of Lost Creek Mountain. The present ownership is not known. It is 
reached by following the wagon-road from the end of the motor-road at Mosquito Lake to 
Blackjack Gulch, whence a trail, 1% miles in length, ascends the 20degree mountain-slope 
to a cabin on the property at 4,126 feet elevation. 
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Near all the mineral showings sa,ve one, the mountain slopes at about 10 degrees, but 
falls away more sharply in the region of the lowest showing. It is covered with light timber- 
growth and dense vegetation. 

A number of quartz veins, ranging in width from 15 inches to 5 feet, occur within a belt 
650 feet wide. Six of these strike north-eastward, with steep dips either to the south-east or 
to the north-west. One vein strikes west of north with a north-east dip. Strike and dip of 
two other veins are not determinate from the exposure. Another exposure may be of one 
quarts vein or two lenses en echelon. The vein-walls are free, and generally the veins are 
well-mineralized; in two, the mineralization is heavy. The mineralization consists chiefly of 
pyrrhotite with smaller amounts of pyrite, galena, and sphalerite. Gold values are insig- 
nificant, but the amount of silver associated with this mineralization is unusually high. This 
type of mineralization was observed nowhere else in the area. The host-rock is massive 
recrystallized andesite. 

The early history of this property is not known to the writer, but the age of the cabin 
on the ground indicates that it must have been staked many yeegrs ago. It was restaked in 
1931, and Germansen Development Syndicate, Limited, was incorporated in that year for the 
development of it and other properties in the Manson Creek area. The company, in 1931, 
cleared out and extended some of the open-cuts, hut let the property lapse. It is believed to 
have been subsequently restaked, but from the information available the present ownership 
is not known. 

The surface showings all lie between elevations of 4,120 and 4,185 feet. Two veins are 
exposed naturally, and the remaining exposures are in open-cuts or surface-stripping. 

The showings all lie in a south-westerly direction from a short adit which is a convenient 
reference point and is the only underground working. 

The adit, 18 feet in length, is driven at elevation 4,135 feet on B bearing of south 23 
degrees west. It follows a well-mineralized quartz vein 18 inches in width, which is exposed 
at the portal and which dips at a steep angle to the north-east. At the face, other small 
quartz stringers are exposed, together with the vein which has narrowed to a. stringer 3 
inches wide. Mineralization in the vein at the portal is locally heavy, and consists chiefly 
of pyrrhotite and pyrite, with a small amount of sphalerite. A sample of selected pieces of 
mineral from a small pile at the portal of the adit assayed: Gold, 0.02 oz. per ton; silver, 
43.6 oz. per ton; copper, nil; lead, nil; nickel, nil. 

A quartz vein 18 inches in width outcrops at 4,155 feet elevation and 18 feet in a direction 
south 79 degrees west from a point vertically above the face of the adit. It is sparingly 
mineralized with pyrite and pyrrhotite. Strike and dip are not clear from the small exposure. 

Distant 72 feet in a direction south 79 degrees west from B point vertically above the 
face of the adit, at 4,165 feet elevation, an open-cut 2 feet deep and 6 feet long exposes small 
bodies of slightly mineralized quartz at each end. They might he two parallel veins, each 
about 3 feet in width, striking north 11 degrees east, dipping steeply easterly, or quartz lenses 
occurring en echelon. 

Distant 15 feet in a direction south 79 degrees west from the last open-cut, at the same 
elevation, surface-stripping exposes for a distance of 21 feet along its strike a quartz vein 
striking north 19 degrees west and dipping steeply north-eastward. The exposed width 
ranges from 3.6 feet to 6 feet, hut both walls are not exposed at any point and the average 
width may be 6 feet. This vein is well mineralized with pyrrhotite, pyrite, galena, and 
sphalerite. It is considerably oxidized, and the walls are free. A sample across a width of 
5 feet at the point of best mineralization assayed: Gold, trace; silver, 40.8 oz. per ton; 
copper, nil: lead, 3 per cent.; zinc, 3 per cent.; nickel, nil. Another sample taken across 3.5 
feet at a point 8 feet north-west of the last sample, assayed: Gold, trace; silver, 4 oz. per ton; 
copper, nil; lead, nil. 

Distant 245 feet in a direction south 70 degrees west, an open-cut at 4,180 feet elevation, 
40 feet in length and 10 feet deep at the face, is driven on a bearing south 19 degrees west. 
A few feet from the mouth the open-cut intersects and subsequently follows B well-mineralized 
quartz vein, strike north 31 degrees east, dip 78 degrees south-east. Where encountered the 
vein is 3 feet in width but narrows to 19 inches at the face of the open-Cut. For 33 feet 
beyond the face the vein is exposed by surface-stripping. Its average width is 19 inches and 
it is heavily mineralized, chiefly with massive pyrrhotite. A sample rePreSentatiVe Of the 
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most heavily mineralized parts of the vein, taken at different points along its strike, assayed: 
Gold, trace; silver, 3.4 oz. per ton; copper, nil; nickel, nil. 

Distant 120 feet in a direction south 87 degrees west from the last-described open-cut, 
at 4,185 feet elevation, a quartz vein 18 inches in width, somewhat oxidized and sparsely 
mineralized, is exposed for a few feet along its strike by surface-stripping. This vein strikes 
north 31 degrees east and dips south-east at a steep angle. The south-west continuation of 
the vein is apparently exposed by two open-cuts, respectively 45 feet and 70 feet from the 
surface-stripping. Of these open-cuts the former, now much caved, exposes the vein for a 
distance of IO feet along its strike, at a point where its width is 4.5 feet. In it the vein is 
honeycombed, and well mineralized with pyrrhotite and some sphalerite. A sample of selected 
pieces of the mineral exposed assayed: Gold, nil; silver, nil; copper, nil. This open-cut 
exposes another vein lying a few feet to the north-west, of similar strike dipping north-west 
and 15 inches wide. The open-cut at a distance of 70 feet from the surface-stripping is much 
caved but exposes a south-eastward dipping vein. 

A small body of quartz outcrops at 4,120 feet elevation and 228 feet in a direction north 
60 degrees west from the surface-stripping last mentioned. The exposure is small but may 
represent an unmineralized vein about 3.5 feet in width. Strike and dip are not clearly 
indicated. 

Slate Creek. 

A property formerly named Fairview and formerly owned by T. Rush, of Prince George, 
the present ownership of which cannot be identified by thewriter from available information, 
is on the left bank of Slate Creek, about a mile above its mouth. The wagon-road leading 
from Slate Creek through the McCorkell Valley to the Germansen River passes through the 
property, and the distance from Manson Creek post-office is about three-quarters of a mile. 

The property lies on the lightly-timbered, gently-sloping left rim of Slate Creek Valley. 
The formation exposed at this point is hydrothermally-altered andesite which contains narrow 
lensy quartz veins. One of them increases in width from 1.5 feet to a maximum of 6 feet 
and then narrows to 1.5 feet. It outcrops at various points on the gently-sloping valley-rim. 
It is irregularly mineralized with chaleopyrite, tetrahedrite, azurite, malachite, and a green- 
e&wed mineral, chromiferous chlorite. A similar green mineral is also prevalent in the 
host-rock. This vein strikes from north 44 degrees west to north 14 degrees west and dips 
almost vertically. The walls are partly free, partly frozen. The vein is exposed by two 
trenches running along its strike. One trench is 30 feet in length, 5 feet in width, and a 
maximum depth of IO feet. It is on a bearing of north 44 degrees west, and exposes the 
vein more or less continuously for 30 feet, the maximum width is 1.6 feet. A gap of 16 feet 
separates the first from the second, the length of wh&h is 89 feet, depth 3 to 10 feet, width 
5 feet, and bearing north 14 degrees west. In the central part of the second, the quartz vein 
swells to a maximum width of 6 feet, which is maintained for only a few feet and then 
narrows to 1.6 feet. The best mineralization occurs at the wide point, although it is patchy, 
and the percentage of mineral in the whole vein is small. The trench beyond the wide point 
of the vein exposes poorly mineralized quartz 1.5 feet wide for a distance of 29 feet. A 
sample of selected mineral from the best mineralized part of the vein assayed: Gold, 0.28 oz. 
per ton; silver, 22.3 oz. per ton; copper, 1 per cent. A long trench in a north-easterly 
direction does not expose the vein. 

Although no exposure at this property is commercial, the fact is brought out that it is 
the veins of type (2) in the altered racks, and containing tetrahedrite, that carry appreciable 
gold values in the Manson Creek area. The advisability of further prospecting in this 
region is indicated. 

Germansen River. 

Transportation routes in this region are described in detail in the Annual Report, 
Minister of Mines, British Columbia, 1936. 

Appreciable gold values in mineral in quartz veins of type (2) have been found in two 
parts of the Germansen River. 

(a.) On both sides of the Germansen, where it makes a sharp local bend, about 3,000 
feet from the down-stream end of the north-eastward-flawing part. The river cuts a wide 
band of hydrothermally-altered rocks containing abundant chlorite. The altered rock at 
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some points strongly resembles a quartz-feldspar intrusive. On the left bank of the river at 
this point occurs a ramification of quartz gash-veins of various widths and of irregular strikes 
and dips. The largest of these veins is 5 feet wide. The veins are only slightly mineralized 
with tetrahedrite and stained with malachite. Very little work has been done at this outcrop. 
A sample of selected mineral, taken by the writer from these veins at this point in 1931, 
assayed: Gold, 0.44 oz. per ton; silver, 47 oz. per ton; copper, 1 per cent. A group was 
staked at this point, named the Mother Lode group, in 1931 by the now defunct Germansen 
Development Syndicate, Limited. 

Several small quartz veins are exposed on the opposite side of the river, about 300 feet 
down-stream from this point on a claim formerly known as the Flagstafl. From one, I5 
inches in width, a sample of selected mineral taken by the writer in 1931 assayed: Gold, 0.10 
OZ. Per ton; silver, 18 oz. per ton; copper, 1 per cent. Mineralization is tetrahedrite with 
malachite staining. A sample of float picked up on the steep bank of the river below these veins 
assayed: Gold, 0.6 oz. per ton; silver, 38 oz. per ton; copper, 5.1 per cent. Mineralization 
consisted essentially of tetrahedrite. 

(b.) In the north-westward-flowing part of the river, near the head of the lower canyon, 
about 3% miles ahove the mouth of the river. Near an intrusion of diorite a wide bank 
of volcanic rocks shows considerable shearing and local intense serpentinization. A group of 
claims in this region was examined in 1931, and the report thereon, published in “ Lode-gold 
Deposits of British Columbia,” Bulletin No. 1, 1932, is reproduced herein:- 

“ Three intensely altered and silicified zones, each about 12 feet in width and about 500 
feet apart, strike in a north-west and south-east direction and can he discerned on both sides 
of the river. Within these altered zones are developed quartz veins, which show a mineraliza- 
tion of ehaleopyrite, grey copper (tetrahedrite), and malachite, with promising values in 
gold, although no noteworthy vein-continuity is apparent. 

“ On the east side of the river, about 100 feet above the river, one of the altered zones 
mentioned shows a quartz vein 2 feet in width, mineralized with grey copper (tetrahedrite), 
ehaleopyrite, and malachite. A sample across 2 feet assayed: Gold, 0.8 oz. to the ton; silver, 
1.6 oz. to the ton; copper, 0.2 per cent. Exposure is by open-cut. The vein strikes north 39 
degrees west and dips steeply north-east. .A sample of a small pile of ore lying by the 
open-cut assayed: Gold, 0.32 oz. to the ton; silver, 15.2 oz. to the ton; copper, 0.4 per cent. 
About 40 feet vertically below the open-cut, a crosscut-adit, 62 feet in length, run on a 
bearin? north 41 degrees east, passes through a quartz vein 5.5 feet in width, which may be 
the downward continuation of the vein exposed by the open-cut’mentioned, hut this shows 
but little mineral and a sample across the full width of the vein assayed traces only of gold, 
silver, and copper. 

“ On the east side of the river, and 575 feet above the latter, an adit 16 feet in length 
preceded by 20 feet of open-cut is run on a bearing north 66 degrees east, crosscutting one 
of the altered zones previously referred to. This exposure shows a certain amount of quarta 
with a little chalcopyrite. A sample of a small pile of mineral lying by this working 
assayed: Gold, 0.30 oz. to the ton; silver, 0.1 oz. to the ton; copper, trace. . 

“ Distant from the above working about 3,000 feet in a north-west direction, and 135 feet 
below it, an altered zone 11 feet in width shows a width of 5 feet of quartz and hrecciated 
country-rock, but little mineral is in evidence. 

“ On the opposite side of the river, at a slightly higher elevation, in the same altered 
zone, an adit has been run a distance of 21 feet in the zone, bending to the right at the face 
and passing apparently out of the zone. Silicification and alteration of the eountryerock i: 
intense in the none, and a green mineral apparently chlorite is much in evidence, together 
with a little malachite. A sample from the adit across a. width of 2 feet at the most 
promising-looking place disclosed a trace only of copper, and no gold, silver, or nickel values.” 

On the left hank of the river, just below the junction of Plug Hat Creek, there is evplsed 
a large quartz vein 10 to 12 feet in width, which appears to conform in strike and dip with 
the enclosing sehistose sediments, although the latter are cut by numerous ,spurs of the vein. 
This vein was formerly covered by the Surrpet group, which has now lapsed. A report 
thereon, published in “Lode-gold Deposits of British Columbia, Bulletin No. I, 1932,” is 
reproduced herein:- 
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“The vein is sparsely mineralized with pyrite, chalcopyrite, and copper-stain. The 
foot-wall is a carbonaceous schist and an adit just above water-level follows the vein for a 
distance of 120 feet. For the first 46 feet the bearing is north 82 degrees west, and for the 
remaining distance the bearing is south 56 degrees west. The adit exposes the foot-wall 
rock for almost the entire distance, but it is doubtful if the full vein-width is exposed. At 
the face of the adit the vein appears to be mainly in the back. A sample of selected portion 
of mineral assayed: Gold, trace; silver, 0.6 oz. to the ton; copper, 1 per cent.” 

Bmring of this Ezaminatioa o1z Placer Ocounencs.-The following facts disclosed by this 
examination have an important bearing on placer occurrence in the area:- 

(1.) Certain topographic features on the Germansen River, not previously known, came 
to lieht. and are considered to have an important bearing on placer occurrence on this river. _ 
They are:- 

(a.) North of Plug Hat Creek, B large depression, the lower part df which is 
occupied by Harding Creek and a morainal lake, trends more or less parallel 
to the Germansen River. The depression merges northward in the flat terrain 
flanking the Omineca River, but southward becomes pronounced, and about 
half a mile west of the river, ellipsoidal outcrops of volcanic rock form its west 
rim. This large depression with its westerly rock rim is considered an impor- 
tant feature and its presence may assist in localizing the down-stream 
continuation of the intricate buried former channel-system of the Germansen 
River. 

(b.) Just up-stream from, and opposite; Mill Creek, at the upper end of the plaeer- 
mining lease of Chester Scott, at an elevation of 330 feet above the river, a 
very definite depression, about 300 feet in width, bounded by high rock-rims, 
passes entirely outside and east of the present valley of the river, and again 
joins it at the head of the lower canyon. This is definitely an early channel- 
segment of the river. Its length is about 1% miles, and its original down- 
stream continuation undoubtedly lay west of the canyon. 

(2.) It is desired to amplify reasons previously given for the paucity of important placer 
deposits on the Manson River above Kildare G$ch and on the north-eastward-flowing part 
of the Germansen River. 

An examination was made of the north-went slopes of Lost Creek Mountain to a point 
3 miles above Kildare Gulch. This disclosed that although the formation consists of alter- 
nating bands of volcanic rocks and argillite, the former are massive rather than schistose. 
These voleanies do not exhibit the hydrothermal alteration which characterizes not only the 
host-rocks containing the quarts veins with mineral of pronounced auriferous content, but 
which is also the formation eroded where the best placer deposits are found. Further, it 
was apparent that the region is close to the main batholithic nmm. 

With reference to the paucity of placer in the north-eUtward-flowing part of the Ger- 
mansen River, down-stream from Horseshoe Creek: This examination disclosed that the 
formation eroded is of distinct promise for the discovery of auriferous quartz veins. There 
is every reason to anticipate that in the absence of ice-scour, gold-bearing bed-rock gravels 
would be found in a Tertiary channel incised in such formation. The paucity of placer 
deposits is readily explained by the fact that the present channel of the river in this region 
is definitely not of Tertiary age. Local topographic features indicate that an extensive 
segment of a former channel lies buried in the left bank of the river. This buried channel 
may not be older than Pleistocene. The Germansen River in this region now occupies a 
channel completed in post-Glacial time, although incision may have commenced in the 
Pleistocene. 

(3.) It is desired to draw attention to the significance of the points at which mineral 
of pronounced gold content occurs in veins, in relation to any buried channel system there 
existent. This is particularly evident in the north-eastward-flowing part of the river, down- 
stream from Horseshoe Creek, and in the north-westward-flowing part of the river, near the 
lower canyon. In the latter case the argument appears to apply with particular force, 
inasmuch as there is much to suggest that west of the canyon in this region the members of 
the intricate buried channel system are likely to unite. 
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PLACER-GOLD DEPOSITS. 

HORSEFLY ARE*. 

Introduction. 

Horsefly is reached by a motor-road 31 miles in length, branching from the Caribou 
Highway half a mile north of the 163~mile House: the distance from Williams Lake is 45 
miles. There is a good system of local motor-roads in the area that gives access to all the 
more important properties. 

The size and undoubted antiquity of the deposits of residual “ white channel ” gravel, 
composed largely of quartz pebbles, contained in the several exposures of the buried ancient 
Horsefly River drainage system, has long aroused much interest. The age of these deposits 
has been definitely established at points where they are buried under Tertiary volcanic flows. 

Some possible connection between the seemingly detached placer deposits of the Miocene, 
Ward’s Horsefly, and Hobson’s Horsefly mines, on which all important history of the area 
eentres, was sought at the time these properties were operated about forty years ago. It 
has since been the subject of discussion, although no major activity has subsequently taken 
place in this area. 

It is apparent that these ancient gravel deposits-similar to the “ white channel ” gravel 
of the unglaeiated Klondyke-invest this area with more than local interest. Apart from 
their commercial significance, their antiquity brings up the question of the course of the 
river in which they were deposited, at points far down-stream from Horsefly. As the 
direction of flow of the large tributaries of the Fraser River-namely, the Quesnel, Cotton- 
wood, Willow, Bowron, West Road (Blackwater), and Chilako Rivers-is not in accord with 
that of their present parent stream, a possible reversal of drainage in the Fraser River 
Valley is suggested. It is therefore B rational hypothesis that in early Tertiary time a 
river, possibly the Horsefly River, may have flowed northward in or adjacent to the present 
Fraser River Valley, as a trihutary of the antecedent Peace River. It is apparent that the 
latter is now in active rejuvenation as far as Summit Lake north of Prince George. 

During the year, about six weeks was occupied in a ‘general reconnaissance of the Horse- 
f ly River, as for as the mouth of its tributary the Mackay River (formerly named the South 
Fork); and of McKinley Creek, including Elbow, McKee, and Crooked Lakes. The more 
important placer deposits were examined in detail. 

As the result of this examination new and important facts were brought to light, but for 
reasons made clear subsequently, the buried drainage system is involved. Although its broad 
outline can readily be perceived, many details oannot be determined in the course of field- 
work. Many important facts regarding the Miocene, Wards Horsefly, and Hobson’s Horsefly 

mines are not given in existing accounts of these old operations, and now cannot be obtained. 
Consequently, certain inferences are supported only by indirect evidence. 

SU?n?na~. 

For clarity, an outline of the Horsefly River drainage pattern is first given, followed by 
a summary of the inferences conveyed by the more important facts ascertained by field-work. 
Details follow in the body of the report. 

In its broadest aspects, the drainage is by a large river flowing in B region of low relief. 
It turns unexpectedly, at right angles to its former course, at a point near Horsefly. The 
turning-point is where the upper end of the large valley of Beaver Creek, the dominating 
feature of the surrounding topography, virtually merges in the Horsefly River Valley. The 
inference is that the Tertiary channel of the Horsefly River lies buried in, or closely adjacent 
to, the Beaver Creek Valley. 

Although the facts indicate that this view is substantially correct, they also indicate that 
the abrupt turn is not due to damming by glacial debris, as might appear at first, but to 
volcanism in Tertiary time. 

It is further apparent that there were two different periods of volcanism. Following 
each, lava dams caused the river to occupy e. local course different from its former channel. 

The di&ulty of deciphering the buried drainage system is further increased by changes 
attributable to the Glacial epoch, when temporary channels, differing from those now occupied, 
were successively followed owing to damming by glacial debris. 
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Summary of the important conclusions: In Eocene or earlier time, the Horsefly River, 

down-stream from Woodjam Creek, flowed in a valley which was continuous with that of 
Beaver Creek. This former valley continuation, between that part of the river-valley above 
Woodjam Creek and the upper end of Beaver Creek Valley, is now obscured by the Tertiary 
formation underlying the elevated plateau on the left bank of the river and at the head of 
Beaver Creek Valley. 

Prolonged erosion of gold-bearing terrain in Eocene or earlier time was interrupted by 
volcanic eruptions that dammed the part of the valley mentioned above, and caused the river 
to deviate locally from its former channel. This damming is expressed by the Tertiary 
formation mentioned in the previous paragraph. Lakes were formed, probably by actual 
damming by erupted lava. A feature of the volcanism was the enormous quantity of volcanic 
ash that was deposited in the lakes, producing tuff beds of great thickness. 

Contorted beds are overlain by flat-lying beds. It is evident that there were two periods 
of tuff deposition and that contortion of beds followed the first period, whereas no great 
disturbance followed the second. 

As the result of volcanism, the valley down-stream from Woodjam Creek was blocked 
with lava. Finally the river worked its way round the obstruction, now expressed in the 
form of an elevated plateau, and presumably rejoined its former course in the Beaver Creek 
Valley. Evidence now remains of only a part of the deviated course of the river at the time. 
This is afforded by the Miooemno and Senator Campbell shafts and workings. Proof of 
continuation of deep ground up-stream in the vicinity is given by the Keystone-drilling carried 
out by this Department in 1919 and 1920. 

After prolonged flow by way of the Miocene channel a second period of volcanism was 
initiated. The river was again deflected, presumably by further damming by lava, and 
followed, it is presumed, down-stream from Horsefly village the channel disclosed by the - 
workings of Ward’8 Homefly and Habson’s Horsefly mines. 

It is important to note that both periods of volcanism left that part of the river above 
Woodiam Creek unaffected, in so far as causing any diversion of the river from its valley. 

The diagnostic value of the volcanic rocks is all-important, since channels incised wholly 
in them cannot antedate the volcanism. Thus, such channels as are incised in volcanic ash 
or tuff beds and disclosed by the old workings must have been formed either during or 
subsequent to the earlier of the two volcanic periods. If  bed-rock is not exposed, correlation 
must be based upon indirect evidence. 

Time intervals were undoubtedly long, as evidenced by the great accumulation of residual 
“ white channel ” gravel in the Miocene and other channels. 

The exposures of “ white channel ” gravel, marked Nos. 1 to 5 on the accompanying map, 
occur on the elevated plateau. They are apparently remnants of ancient drainage, by way of 
Beaver Creek Valley, that doubtless included the large tributary Moffat Creek, which possibly 
had no existence at the time of the first period of volcanism (in Eocene or earlier time). ’ 
These exposures at widely-separated points cannot be correlated with any degree of certainty, 
as bed-rock is not exposed. Indirect evidence, however, suggests the possibility that the 
exposure at Triplet Lake is a remnant of the river drainage antedating the first period of 
volcanism and dammed by it, In Gravel Creek Canyon, beds of residual gravel, 2 to 5 feet 
in thickness, are overlain and underlain by lava of the second period of volcanism. They 
indicate that a flow by way of Beaver Creek Valley was dammed or interrupted by lava. 

Topography. 

The Horsefly River rises in rugged country, falls at an average rate of 12 feet per mile, 
and receives three large tributaries from the south: In down-stream order, the Mackay River 
(formerly named the South Fork), McKusky Creek (formerly named the Crooked River), and 
McKinley Creek. It should be noted that the last two are streams of approximately the same 
size as the Mackay River, and the term “ creek ” is inappropriate. The ruggedness of the 
country at the higher reaches of the river, likewise that of the region drained by its tribu. 
taries, decreases progressively down-stream. The wide valley in which the river meanders, 
between McKinley Creek and Woodjam Creek, is one of subdued relief and mature aspect. 
There are falls in the river just above Harvie Creek, near Sawley Creek, and about 1 nlile 
below Club Creek. At the first point the falls are about 8 feet in height. Near Sawley Creek, 
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the total drop is oo feet in a distance of about 275 yards; the fall being in four steps, the 
highest af which is about 16 feet. Belaw Club Creek in a distance of about three-quarters of 
a mile, there is a total drop of about 120 feet; the fall is in three steps of which the highest 
is about 66 feet. The length of the rocky gorge below the falls is about 600 yards. 

Near these falls the topography clearly.indieates that an older channel of the river lies 
buried instream, probably in the right bank and at great depth, McKusky Creek occupies a 
mature valley and enters the Horsefly a foot or so below its level, with the result that the 
water backs up in MeKusky Creek far swne distance. The valley of McKusky Creek is more 
mature than that of Mackay River and it is suggested that McKusky Creek at one time was 
the headwaters of the Horsefly River. Both McKusky Creek and the Horsefly flow an 
valley-fills and it is evident that originally McKusky Creek entered the Horsefly River Valley 
at a lower level. 

Two depressians, shallow and wide, at respective elevations of about 750 and 260 feet 
above the river, occur in the north rim of the valley and extend east and west from Black 
Creek. Both trend parallel to the river for some miles. The former is clearly incised in 
rock: both rims are traceable for some miles. The latter is separated by knolls from the 
Horsefly River Valley, but these knolls may be of unconsolidated materials. These features 
indicate the presence of earlier river-channels the agea of which are quite indeterminate from 
facts nwv known. The higher may be quite old, and continuance of the present operations on 
Black Creek will likely yield important information concerning it in the immediate future. 

A key feature of the topography is the abrupt closing-in of the wide valley, immediately 
below the junction with Woodjam Creek. At that point the river flaws to the north of its 
former course, and enters what is locally known as the “canyon.” In this region the river 
is quite shallow, only a few feet in depth, and the valley is incised in intercalated beds of 
volcanic tuff and lava. For a distance of about 4 miles this formation is exposed at intervals 
in the bed of the river, and bluffs of it up to 100 feet in height extend along the banks. South 
of the river there is an elevated plateau between 260 and 350 feet above the river. Below 
the “ canyan ” the valley again widens. Immediately up-stream from Horsefly the river 
meanders through an accumulation of glacial debris in the central part of the valley, flanked 
by glacial banks up to 60 feet high. When only little more than B mile from the upper end 
of the large Beaver Creek Valley, the river turns at right angles to its former course. Beaver 
Creek Valley is a master-valley trending north-westerly from this point for a distance of 40 
miles to Beavermouth. Beyond, the Quesnel River Valley is continuous with it for another 
20 miles. After making the turn, the Horsefly River flows almost due north into Quesnel 
Lake. It traverses a region of low relief, save for one discordant feature, seen immediately 
up-stream from Hobsm’s Horsefi~ mine, 5% miles below Horsefly. There the river passes 
through a rock-walled gorge incised in tuff beds, the left bank rises quite sharply from the 
river to a height of from 126 to 175 feet. Ratdam Creek is cantained in a hanging-valley, 
and cascades over falls 60 feet in height, which are situated at the end of a deep embayment 
in the river-valley 600 feet in length. The falls are incised in tightly-cemented gravel, and 
presumably expose the up-stream continuation of Hobson’s Horsefly channel. 

About three-quarters of a mile east of Horsefly, a depression trends north-easterly 
parallel to the river and finally north-westerly, emerging again in the Horsefly River Valley 
at the junction with the Little Horsefly River. About three-quarters of a mile east of this 
depression, and separated from it by a. rock knoll, there is another approximately pa&el 
depression, which at Arms Lake bends north-westerly, and to the north-west merges in the 
,&her depression. These may be Pleistocene channels of the Horsefly River. 

Bed-rock Geology. 

The Horsefly area in the lower reaches of the river is one of very 10~ relief and is 
occupied by a number of ranches. Except for these clearings, the lower elevations are gener- 
ally well covered with vegetation and timber-growth which obscure rock-outcrops. The 
formation is exposed mainly at higher elevations. 

The formation eroded by the river and its large tributaries in its upper reaches consists 
of a north-westerly-striking belt of schistose rocks, chiefly sediments, including slate, argillite, 
and quart&e. These contain numerOus quartz veins in the area drained by the large 
tributaries and are bordered OII the West by a band of schistose green&one. Adjoining these 

* 
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rocks, down-stream between Club Creek and Woodjam Creek, the formation is seen to consist 
of an assemblage of flow-rocks, chiefly andesitic. They do not exhibit the san18 degree of 
metamorphism as the schists and may be of Mesozoic age. The region lies directly along the 
trend of the Central batholith which, however, is not continuously exposed in this region. 
Igneous tongues intrude the volcanic rocks at several points. The formation changes with 
the abrupt change in the topography at Woodjam Creek. Down-stream from Woodjam Creek 
for 6 miles below Horsefly the formation, where exposed, consists almost entirely of tuff or 
flow-rocks of Tertiary age. In subsequent paragraphs, details are given of the Tertiary 
formation exposed in this region. It is considered that upon the correct interpretation of the 
topographic change, and of the adjacent exposures of Tertiary formation, rests in large 
measure the solution of the complicated Tertiary drainage system of the section. 

Slate and quartzite outcrop on the summit and high southern slopes of Big Slide Moun- 
tain. Schistose argillite and quartzite are exposed on the right bank of the river almost 
continuously between Harvie and Sawley Creeks. Slate is exposed above the mouth of 
MeKusky Creek, and schistose greenstone below. An extensive area in this region is under- 
lain by sediments. The contact between schistose greenstone and slate occurs just west of 
McKee Lake, and was followed in the course of reconnaissance for some miles to the north- 
west. East of the contact, sediments outcrop at several points between McKee and Crooked 
Lakes. The formation along the Mackay River (South Fork) area is thus described in the 
Annual Report, Minister of Mines, British Columbia, 1938, page 139, “. a well-defined 
helt of old sedimentary rocks, for the most part black slates and schists with occasionally 
argillaceous limestone. These strike in a general north 50 degrees west direction. On the 
western boundary of the sedimentary rocks, granite-mica gneissic rocks are found occurring 
interbedded as sills in the slates. A large pyroxenite dyke was noted on the eastern end of 
the belt of sedimentaries, near the head of Fraser Creek. Throughout the slates on all the 
three creeks examined in detail (Fraser, Slide, and Eureka) occur many quartz veins. These 
quartz veins for the most part are only a few inches to a few feet in width, averaging 
possibly up to 3 or 4 feet, and occasionally being as wide as 60 feet. They strike north 60 to 
70 degrees west, or approximately with the bedding-planes of the slate country-rock, and dip 
about 30 to 50 degrees to the west. Several spmples were taken, hut in all cases 
the samples upon assay returned nil for both gold and silver.” 

Auriferous quartz is known to occur in the vicinity of McKee Lake and is described on 
page C 32 of the Annual Report, Minister of Mines, British Columbia, 1934, under Timber 

Line. At the head of the falls on Sawley Creek, two small slightly-mineralized quartz veins 
5 and 8 inches wide respectively are exposed in sehistose argillite on the right hank of the 
river. Assays returned insignificant values. 

It appears that the quartz veins are largely confined to the sediments, none are known 
to occur in the belt of volcanic rocks bordering the sediments on the west. However, they 
may he obscured by glacial debris, or if once existent, may have been entirely removed hy 
erosion. The rocks between Club Creek and Patenaude Creek, are intruded at several points 
by tongues of igneous rock, At the upper end of the falls near Club Creek andesite is 
intruded by pyroxenite, also near this point by a small acid tongue. At the base of the falls 
a porphyritie granitic tongue intrudes andesite and is mineralized with slightly auriferous 
pyrrhotite. At 4,000 feet elevation, about a mile east of the East Fork of Black Creek, a 
large pyritized quartz-feldspar dyke is exposed, a sample of which assayed a trace of gold. 

For a distance of about 4 miles below Woodjam Creek the river in a number of places 
flows over beds of white or cream-coloured Tertiary tuff. Outcrops are prominent on the 
hanks of the river and range from a few feet to 100 feet in height. The tuff contains inter- 
calations of lava. It is overlain by post-Glacial gravel or glacial debris; the total overlie of 
unconsolidated material usually ranges from 3 to 6 feet in thickness. 

About 1% miles down-stream from Woodjam Creek intercalated lava and tuff beds are 
exposed on the left hank of the river. Beds of basalt exposed at river-level are overlain by 
tuff beds 30 feet in thickness striking north 37 degrees east, and dipping 60 degrees south- 
east. The latter are overlain by basalt 6 feet in thickness, which is overlain by tuff beds 
capped by 2 feet of gravel and soil. 

About a quarter of a mile down-stream from the last exposure tuff beds are exposed on 
the left hank for a length of 250 feet and a height of 100 feet above the river. The lower 
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beds, 60 feet in thickness, we intensely folded and overlain by flat-lying beds. The latter 
are capped by only 1 foot of unconsolidated gravel and soil. 

On the right bank of the river, opposite the mouth of Deerhorn Creek, tuff beds are 
exposed continuously for a length of approximately 400 feet. The bank ranges in height 
from 26 to 35 feet. These beds are horizontal, and are overlain by 3 to 6 feet of poorly-sorted 
post-Glacial gravel and glacial debris, Other smaller outcrops of tuff beds occur in this 
vicinity on both sides of the river. 

Between Deerhorn Creek and Horsefly the formation near the river is obscured by glacial 
debris and vegetation. 

At Ward’s Horsefly mine, there is a small outcrop of rock identified by microscopic 
examination as sandstone. 

On the opposite side of the river, at the point shown on the accompanying map, a do& 
coloured, fine-grained diorite is exposed. This rock also forms the bed-rock at Campbell and 
Boswell’s hydraulic pit. 

In the vicinity of Hobson’s Horsefly mine, a canyon, 300 yards in length, is incised in 
white-eoloured tuff beds striking north-easterly and dipping 25 degrees south-easterly. Below 
this canyon, on both sides of the river, are outcrops, 6 to 10 feet high, of red andesite 
porphyry. A small island in the river at this point is composed wholly of it. Tuff beds form 
the eastern rim-rock at Hobson’s Horsefly mine and apparently directly overlie the andesite 
porphyry. In the hydraulic pit some exposures suggest that the tuff beds and lava may be 
intercalated, but it is not possible to determine this point, owing to sloughing since hydraulic 
operations were suspended. At some points the tuff beds are undeformed and contain fossils. 
at others they are contorted. 

About half a mile down-stream from Hobsos’s Horsefll~ mine, an old adit, now caved and 
inaccessible, is stated to have been driven several hundred feet from a point 35 feet above the 
river, on its left bank. Examination of the dump at the portal of the adit shows that tuff 
beds were encountered. 

The elevated plateau lying immediately south of the Horsefly River and west of Woodjam 
Creek (on which occur the exposures of residual gravel marked Nos. 1 to 5 on the accompanv- 
ing map) is largely covered with vegetation and glacial overburden. This obscures rock. 
outcrops save locally. Between Triplet and Starlike Lakes there is one small bluff of basalt. 
On Moffat Creek the residual gravel (exposure No. 3) underlies the lava, which is immediately 
overlain by glacial debris. There are two falls on this creek about l?i miles apart. The 
upper falls are incised in basalt, and the lower falls and gorge below in red andesite porphyrv 
and hreccia. On Gravel Creek beds of residual gravel (exposure No. 5), 2 to 5 feet in 
t.hickness, are both underlain and overlain by basaltic lava. China Cabin Creek, immediately 
below China Cabin Lake, has incised a deep gorge in red-coloured porphyritie andesite lava. 
A similar lava outcrops prominently on the west shore of China Cabin Lake, adjacent to 
exposure No. 5 of residual gravel, and immediately underlies a large part of the bench on the 
leases of R. N. and A. B. Campbell at the head of Beaver Creek Valley. 

The creeks cascade over falls down the northern and western slopes of this plateau. The 
creek canyons are of post-Glacial age. No tuff beds were observed on this plateau west of 
Woodjam Creek, 

Steeply-inclined hcds of Tertiary tufl are exposed on a large knoll on the right bank oF 
Woodjam Creek on Pre-emption Lot 9577. On B north-westerly-flowing tributary of Wool- 
jam Creek, and on Woodjam Ridge at 3,960 feet elevation, are exposed fossiliferous tuff bed? 
containing many plant remains and one small seam of lignite. Another lignite seam, 2 feet 
thick, outcrops at 4,000 feet elevation. Tuffs are exposed in the valley of this creek more or 
lesz continuously through a vertical range of 400 feet. The beds are horizontal or nearly so. 
At one point lava occurs in the tuff. Immediately west of this creek the summits of some of 
the higher-lying knolls are composed of tuff, the elevation of the highest examined being 4,470 
feet, or 1,720 feet above the river at the mouth of Woodjam Creek. The south side of the 
river was not examined up-stream from the points mentioned. No outcrops of Tertiary lava 
or tuff were observed on the north side of the river up-stream from Woodjam Creek. Tertiary 
lava is, however, known to cap high peaks at the head of Frasergold (formerly named Fraser) 
Creek. 
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The tuff described in the foregoing paragraphs is prevailingly light-colonred, white, grey, 
light green, or dove-eolour, occasionally it is darker. It is fissile, thinly-bedded, and composed 
of tine ejectamenta; occasional beds contain eo~rse particles up to half an inch in size. 
Locally it is fossiliferous and contains beds of lignite. Large pieces of petrified wood were 
found in the talus slope at the base of one exposure, and presumably they came from the tuff 
beds. Microscopic examination discloses that the tuffs are composed of semi-angular to 
rounded quartz grains, fragments of partly devitrified volcanic glass, and a few grains of 
altered feldspar. The evidence indicates that these tuffs were formed from ejectamenta 
deposited in relatively still water. 

Fossils obtained from the tuff beds were forwarded to the Bureau of Geology and 
Topography, Department of Mines and Resources, Ottawa, and Dr. W. A. Bell reports as 
follows:- 

“Lot 29298: From Woodjxm Creek; contains Tazodium occident& Newberry and 
Myrim difome? (Sternberg) Chaney. 

‘I Lot B: From Woodjam Creek; contains Tazodium. ocoidentale Newberry. 
“Lot A: From Hobson’s Horse& Mine has Alma 8~. The species may be compared 

with AZmrs kefwsteinii (Goeppert) Berry from Chu Chua district although the leaf is 
considerably larger. 

“ Lot 2983B: From Horsefly River, 5 miles down-stream from Horsefly; contains Taro- 
dkm duhium (Sternberg) and a leaf of the same species of Alms 8s present in Lot B. 

“Whilst the flora is meagrely represented by these lots there is little doubt that the age 
is not earlier than Upper Eocene or later than Lower Miocene. I am inclined to favour an 
Oligocene age, although Berry could doubtless consider the age as Upper Eocene or at most 
not later than lower Oligocene. I would say also that the beds of Woodjam Creek are about 
t,he same age as those from Horsefly River.” 

A fossil fish was also sent in for determination but was considered too fragmentary for 
pnsitiv identification. However, Cope has described two species-namely, Amyzon brevipinni 
and A. commune-from the Horsefly River and this fish is possibly one or the other. 

It is apparent that up-stream from Woodjam Creek the terrain eroded by this river in 
Tertiary time was capable of supplying gold for the formation of deposits of placer on 
bed-rock. It is also a fact of interest that channels incised in tuff, such as Hobson’s Horsefly 
mine, wherein no resorting is evident, contain bed-rock values, indicating the distant 
up-stream source of the gold. The quartz vein terrain was doubtless the sourw of the 
residual quartz pebbles contained in the several large exposures of “ white channel ” gravel. 

The mantle of glacial debris now remaining in the valley at elevations only a few hundred 
feet above the river does not appear to be thick. Round-topped knolls at elevations as high 
a.~ 4,500 feet were found to be covered with only a few glacial err&es. The evidence suggests 
that the accumulation of ice during the Pleistocene period must have been very thick, and 
that it probably covered the very rugged high terrain at the headwaters of the river and its 
tributaries. Enormous volumes of water must have flowed down the valley during retreats 
of ice. Evidently in the final retreat of ice the river succeeded in clearing its valley to a 
large extent of glacial debris, which is now apparently thickest in the immediate vicinity of 
Horsefly. 

In consequence of the removal of glacial debris, finally effected by po,&-Glacisl water, 
there is now revealed in the valley for some miles above Woodjsm Creek a picture similar to 
that which must have existed at the time of the lacustrine conditions in the Tertiary. In 
this part of the very wide valley there are, even now, several small lakes, and it can readily 
Fe undev?tood that a dam at any point would cause the formation of extensive sheets of water 
within the valley. 

Glacial striae were found west of Black Creek, at an elevation of 850 feet above the river. 
They indicate a westward movement of ice within the valley. 

The Tertiary rocks of this area are of fundamental importance. Upon them hinges the 
correct interpretation of the Tertiary-drainage history. A review is therefore given of 
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information published by the Geological Survey, Canada, concerning the two periods of 
volcanism, separated by one of sedimentation, exemplified more especially in the Fraser River 
Valley. It is considered that similar periods are found in the Horsefly River Valley. 

In the Fraser River Valley the two periods of volcanism are represented by the Lower 
Laws and the Upper Voleanies, and the intervening period of sedimentation by the Fraser 
River formation. 

The Lower Lavas were assigned by Dawson to the Miocene, and were divided by him 
“ into two portions separated by a period of sedimentation during which certain fine-grained 
tuffaceaus heds were deposited.” These Lower Lavas, with details of a section with inter- 
calated tuffs including white volcanic ash, are described by Reineeke on pages 11 and 12 of 
Memoir 118, Geological Survey, Canada, 1920. Reineeke also described the Upper Voleanies 
on pages 11 and 18, and the intervening Fraser River formation on pages 13-17 of the same 
publication. 

Coekfield has, however, shown that the age of the Fraser River formation is late Eocene, 
and that of the Lower Lava, Eocene or earlier (Summary Report, 1931, Part A 1, Geological 
Survey, Canada, paze 59), and also confirms Reineeke in assigning the Upper Volcanics to 
the Miocene (Summary Report, 1932, Part A 1, Geological Survey, Canada, page 85). 

The Upper Volcanics consist mainly of fresh-looking, flat-lying, or gently-inclined &vine 
basalt that is black in calonr. They oeenr either in topographically high positions, capping 
valley-rims, as for example in the Fraser River Valley and on M&at and Gravel Creeks; or 
as valley-fill, for example in the lower part of the Beaver Creek Valley, described by Coekfield 
and Walker in Geological Survey, Canada, Summary Report, 1932, Part A 1, page 84. No 
white tuff has been found in the Upper Voleanies. 

The Lower Lavas, considered in the aggregate, are less basic and are more disturbed than 
the Upper Volcanies. They also evince a greater degree of metamorphism. It is considered 
that the assemblage of purple or reddish-c&wed volcanic rocks exposed at the lower falls 
on Moffat Creek and in the gorge below these falls, at China Cabin Creek Gorge, on the 
leases of A. B. and R. N. Campbell, at the upper end of Beaver Creek Valley, in and adjacent 
to the Horsefly River at Hobson’s Horsefly mine, and in the hydraulic pits at this property 
can be correlated with the Lower Laws. At the last point some of the lava appears to be 
intercalated with tuff beds, but owing to the highly-disintegrated condition of the exposures 
it cannot be exactly determined. Some of the above-mentioned exposures are much altered 
andesite, some are tuffaceous, some porphyritic with phenocrysts of plagioclase feldspar, and 
some are breecias. A large amount of reddish-brown hematite is present in all, and at some 
points they contain native copper. The intercalated lava-flows in tuff beds belong to the 
Lower Lavas. 

The sharp distinction between the eruption of the Lower Laws and sedimentation may 
not be found in the Horsefly area to the same extent as it is in the Fraser River Valley, but 
the evidence is strong that the river was involved in both periods of volcanism. No exp&res 
of the Upper Volcanies were observed capping tuff beds. In the Horsefly area exposures 
indicate that eruption of the Lower Lavas at first alternated with tnff deposition. Later, 
there was a long period of tuff deposition when lava eruption practically ceased. The whole 
period, represented in this area by eruption of the Lawer Laws and deposition of all tuff beds, 
is thought to correspond with the Lower Lavas and the Fraser River formation in the Fraser 
River Valley. The topographic and geographic position of exposures is significant. For 
example: The low topographic position of the Lower Lavas at the head of Beaver Creek 
Valley indicates that they blocked the valley; the Upper Voleanics on Gravel Creek, with 
intercalated exposures of residual aravel. indicates blockine of this valley at a down-stream 
point at a later period. 

From the forezoinn it is evident that exflosures of bed-rook are fundamental to determi- 
nation of the age of the channel system. This, the bed-rock of a channel interrupted by the 
first period of volcanism must have been incised in formation older than the Lower Laws. 
In the absence of exposure of be&rock, age-determination can only rest on indirect evidence, 
taken in conjunction with the nature of the contained gravel. 

In this eonneetion reference is invited to the description given in this volume of a river- 
channel, under “ Property of R. Blair.” The exposure is of a river-channel incised in rocks 
of Carboniferous age. The gravel contains lava beds correlated with the Lower Lava. The 
suggestion is that the river was dammed by lava at the time of eruption of the Lower Lavas. 
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History. 
All important history eentres on the three old properties, the Miocene, Ward’s Horssfiy, 

and Hobson’s Hwsefly mine, as they have for the sake of brevity long been termed. Their 
full names are, respectively, the Miocene Gravel Mining Company of Cariboo, Limited; 
Horsefly Gold Mining Company, Limited; and Horsefly Hydraulic Mining Company, Limited. 
At all these properties operations were terminated between the years 1899 and 1902, and 
subsequently no major activity has developed in the area. 

A small amount of Keystone-drilling was done about 1902 on Moffat Creek by R. T. 
Ward, and.in 1911 in the area contiguous to Ward’s Horsefly mine by an eastern syndicate. 
At the latter property a short-lived renewal of activity by the International Dredging and 
Exploration Company took place in 1918, in which year B. R. MacKay, of the Geological 
Survey of Canada, made an examination of the area, an account of which is given in Sum- 
mary Report, 1918, Part B, Geological Survey, Canada, pages 64 and 55. In 1919 and 1920 a 
campaign of Keystone-drilling, in the vicinity of Ward’s ffor8efly mine, was carried out by 
this Department, full information of which is given in the Annual Reports, Minister of Mines, 
British Columbia, 1919 and 1920. This disclosed rich ground only in one hole, but hole NO. 1 
located the up-stream continuation of the Miocene channel. 

In subsequent years activity was largely confined to individuals, chiefly R. N. Campbell, 
G. Kuehan, A. N. Walker, and others, whose efforts have afforded valuable information at 
several different points. In 1930, following some preliminary shaft sinking, G. Kochan, J. 
Mikklesen, and associates carried out some deep Keystone-drilling at the exposure of residual 
gravel at Triplet Lake. This work is stated to have found encouraging gold values extending 
to considerable depth. In 1934 R. W. Tarp installed a suction-dredge on the river below 
Hobson’s Horseflu mine and subsequently a drag-line at the same point. These operations, 
however, were not of long duration. ’ 

This year, interest in the area was revived by the operations of Sig Johnson and 
associates on Black Creek (subsequently described in detail), which disclosed important facts 
bearing on dredging possibilities. 

Detailed accounts of the early operations at the Miocene, Ward’s Horsefly, and Hobson’s 

Horsefly mines will be found in the Annual Reports, Minister of Mines, British Columbia, 
for 1902, 1918, and 1920. It is unfortunate, however, that certain important infwmatian 
concerning these properties is lacking and cannot now be obtained owing to inaccessibility qf 
workings: In only one ease. apparently, has a map of the workings been preserved. Com- 
ment herein given concerning these properties is based upon particulars of workings given in 
the reports cited, together with such other information as could be secured from first-hand 
observation. Details considered to be unimportant are omitted. 

It is important to note that the workings of this property consist of two 
Miocene Mine. deep shafts, not one, as is generally supposed. These are known as the 

Miooene and the Senatav CampbelZ shafts. (The latter, named after the 
late Senator R. H. Campbell, nmnager of the company concerned, should not he confused with 
other shafts marked Campbell shafts on maps of Ward’s Hors& mine in early reports.) 
Both these shafts are situated in the village of Horsefly, the former at the western end and 
the latter 1,500 feet to the north-west. They are at approximately the same elevation, as 
shown on the accompanying map, and are on an extensive bench on the left hank snd about 25 
feet above the Horsefly River. 

Both shafts explore the deep Miocene channel, whose eastward continuation up-stream is 
plainly indicated by Keystone-drill hole No. 1 put down by this Department in ISIS. The 
westward or down-stream continuation of the channel is not known from direct evidence, hut 
is inferred, from evidence cited later in this report, as having been by way of Beaver 
Creek Valley. 

The Senator Campbell shaft was sunk in 1397, and in the Annual Report, Minister of 
Mines, British Columbia, 1902, is thus described: “ The shaft was sunk vertically for about 
275 feet, when it struck bed-rock, which was found to be still pitching deeper. This shaft 
was continued 50 feet deeper into bed-rock, at which point, 326 feet below the surface, a drift 
160 feet long was set off to and into the gravel, but the bed-rock was still found dipping to 
the west. From the bottom of the shaft an incline, 200 feet long and gaining 125 feet in 
depth, was put down in the country-rock, and another drift was run to the gravel, which was 
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found in a distance of 60 feet, but with bed-rock still dipping away at an angle of 30 degrees. 
At this point, 460 feet from the surface, very fair prospects are said to have been obtained 
from the gravel, but no further work was done here, and the shaft w&s abandoned.” 

The Miocene shaft was sunk vertically in 1899 to a depth of 490 feet, bottoming on rim- 
rock sloping at 15 degrees. It was deepened in rim-rock to a total depth of 556 feet, at which 
point a crosscut, 500 feet long, was driven in the direction of and under the channel. From 
this crosscut raises 20 and 15 feet high reached the channel at points 400 feet and 600 feet 
respectively from the shaft. When the second raise holed through to the channel, “there 
was a rush of water and gravel, which drove the men out, but they managed to bulkhead 
the crosscut.” 

Unfortunately this operation was abandoned immediately after this untoward occurrence, 
when slight additional expense possibly would have given access to bed-rock, on which the 
chief concentration of gold values was logically to be expected. “ In sinking this shaft the 
gravel was found to be capped with about 100 feet of blue clay, and nearly 400 feet of gravel 
was passed through containin,g gold but not in paying quantities. The gravel is free and 
very uniform in size, being composed almost entirely of smooth, worn, white quartz pebbles. 
As seen on the dump, the gravel from this shaft is particularly noticeable, first for its light 
eolour, occasioned by the absence from the quartz of all pebbles of slate or basaltic rock, and 
secondly for its remarkably uniform size, while the individual pebbles are rounded and not 
flattened. In all these points it varies materially from the wash as seen at Ward’s Horsefly 
hydraulic or at Hobson’s Horsefly.” (Annual Report, Minister of Mines, British Columbia, 
1902.) 

Unfortunately no maps of these shafts are available, and reports do not state the 
bearings of the various underground workings. This information would have thrown addi- 
tional light on the direction of the channel and of the character of the bed-rock. At the time 
of the present examination, samples were obtained by digging in the dumps at the collars of 
both shafts. Microscopic examination of these revealed that the formation encountered in 
the workings from both shafts were undoubtedly either volcanic ash or tuff. As these dumps 
have been exposed to the weather for forty years, it was not possible to differentiate between 
the two rocks. 

The down-stream course of the Miocene channel is indicated as having been by way of 
the Beaver Creek Valley, because the exposures in Gravel Creek Canyon demonstrate that a 
stream-flow was dammed at that point by lava of the second period of volcanism. Although 
the exposure cannot be positively identified as that of this channel, and might be that of its 
tributary Moffat Creek, the view is supported that a flow by way of Beaver Creek Valley, 
folIowine: the first period of volcanism, was finally arrested and diverted by the second period 
of volcanism. Presumably it was the second volcanic eruption that locally diverted the 
river from its former path. 

There is insufficient evidence to determine if upon abandonment of the Miocene channel, 
the river flowed by way of Ratdam Lake before following the Ward’s Horsefly-Hobson’a 
Horsefly channel. There is residual gravel on the north shore of Ratdam Lake that may 
indicate such was the case. This point can only be determined by additional field-work. 

Up-stream from the Senator Campbell shaft, the Department’s Keystone-drill hole No. 1, 
topographic features, together with consideration of the conditions then obtaining, indicate 
that the course of the channel approximately coincided with the edges of the plateau that 
lies west of the river down-stream from Woodjsm Creek. Down-stream from Woodjam 
Creek, therefore, the channel presumably lies deeply buried, somewhat north-east of the 
present river, although approximately parallel with it. Up-stream from Woodjam Creek 
the channel must lie within the present valley. 

There seems no reason why gold should not be found in the bed-rock gravel of this 
channel. However, it should be borne in mind that creeks, not rivers, are the agencies 
whereby bonanza concentrations of placer gold are laid down on bed-rock. Nevertheless, it 
is known that there are gold values in the bed-rock gravel in Hobson’s Horse& mine. In 
the Miocene channel better bed-rock values than the latter might justifiably be expected, as 
the gravel represents more prolonged erosion of the same terrain. Access cannot now be 
gained to any workings of this mine, consequently particulars given here are taken from the 
Annual Report, Minister of Mines, British Columbia, 1902. 
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This operation is on Preemption Lot 604, B ranch owned by A. F. Dogherty. 
W&U& on the left bank of the Horsefly River, immediately down-stream from the 

Horsefly Mine. village of Horsefly. Placer-mining Leases Nos. 2884 and 2923, standing 
in the names of A. Carfrae and C. R. Carfrae, of Horsefly, now cover the 

site of the earlier hydraulic operations. 
The property is readily accessible and is reached from Horsefly by a motor-road a few 

hundred yards in length. 
The region embraces a low-lying area of considerable extent on the left bank of the 

river. In this section the river has been deflected considerably east of its original course 
hy deposition of tailings. 

The river is flanked by an extensive bench only 5 to 10 feet above it and a smaller one 
about 26 feet above. The area is covered partly with grass, partly with brush, and partly 
with a few stands of light timber. Ward’s HorsefEy hydraulic pit is at the up-stream end 
of this ground. 

warcra Ehnretly lane B”d “eighbouring groperties. 

Much information concerning the exact nature of the material encountered and removed 
by Ward’s operations is now lacking, and accounts are somewhat conflicting in certain 
important details. Consequently the views expressed herein are subject to limitations, 
although in part they are supported by first-hand observation. 

The placer occurrence is apparently part of a largely buried river-channel incised in 
sandstone. The sandstone, although irregular to some extent, dips westward and awry from 
the river at an angle ranging from 10 to 30 degrees. The upper part of this buried deposit 
has been resorted and enriched due either to passage of inter-Glacial waters over it or to the 
fact that the channel crossed the Miocene channel. It is inferred that originally the exposures 
gave a cross-sectional view of part of a buried channel of great indicated width. The channel 
trended northward, and only part of the eastern rim with its overlying gravels was revealed. 
Similarity of the cross-section of such channel to that exposed at Hobson’s Horsefly mine, 5 
miles down-stream, is evident. 

Originally, rich bed-rock gravel was, according to reports, discovered in the bed of the 
river at “ Harper’s Bar,” the barren glacial material having been entireIy removed by the 
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river. The prevailing westerly slope of the rim-rock, and an increasing thickness of barren 
overlie, defeated first the efforts of the earliest miners, and later those of R. T. Ward, to 
follow the pay-gravel for more than a short distance instream. and westerly. It is to be 
noted, however, that all early and late investigation was directed on the assumption that 
the rich gravel encountered in this region originated from an earlier and resorted westerly- 
flowing channel. No investigation, save the Soda Creels shaft (mentioned subsequently), 
was directed towards ascertaining if this gravel continued northward. 

Ward’s operations consisted of hydraulicking, followed by elevation of gravel by hydraulic 
elevator to the sluice-flume. These operations are stat&to have resulted in the recovery of 
gold to the value of $500,000. In 1911 an Eastern syndicate Keystone-drilled the area 
contiguous to this ground. This was followed by the installation of a drag-line by the 
International Dredging and Exploration Company in 1916. The operation apparently involved 
the reworking of tailings from the previous work. Keystone-drilling was undertaken by the 
Department in 1919 and 1920, a full account of which will be found in the Annual Report, 
Minister of Mines, British Columbia, 1920. This disclosed important values in only one hole, 
No. 4c, at the edge of the river on the left bank. Attracted by the values in hole 4c, different 
individual operators made two unsuccessful attempts to sink shafts in its immediate vicinity. 
These shafts are known as the “ West ” and ‘I Sugarman ” shafts. In 1936, interest in the 
region was revived by the fact that A. N. Walker and associates, under agreement with the 
leaseholders, unwatered the old Soda Creek shaft on Placer-mining Lease No. 2923, It is 
stated that in the sixties this shaft wa8 sunk to a depth of 75 feet. A. N. Walker reports 
that on reopening the shaft values of several dollal’s per cubic yard were encountered at 
some points. Operations were discontinued, after a. considerable amount of drifting was 
done, because of the expenw of working under adverse cond&ions. Unfortunately this shaft 
was under water and could not be examined. 

The face of Ward’s hydraulic pit indicates that a thickness of from 15 to 20 feet of 
barren overburden must have been piped off before pay-gravel could be elevated to the sluice. 
It is further evident that immediately down-stream from Ward’s hydraulic pit this overburden 
has been largely removed by post-Glacial water. The collar of the Soda Creek shaft is at 
the southern extremity of the low-lying part of the area. 

An examination of the face of Ward’s hydraulic pit shows, at the top, B thickness of 
from 2 to 5 feet of silt; underlying this is about 15 feet of cross-bedded gravel containing 
numerous large boulders: and below is now visible only the top of the resorted auriferous 
gravel, known locally as “blue gravel.” The “blue gravel ” was mined by Ward and the 
early miners. It rests an bed-rock and it is stated gradually increases in thickness away 
from the river until it reaches a maximum of 40 to 60 feet at the pit-face. Microscopic 
examination of a specimen from the one exposure of bed-rock now remaining in the pit shows 
it to be a fine-grained, iron-stained sandstone composed predominantly of semi-ang&.r to 
rounded quartz grains. The bedding could not be seen in the small exposure. 

The uppermost layer of silt exposed at the face of Ward’s pit is undoubtedly of post- 
Glacial age, and the underlying cross-bedded gravel with large boulders is Glacial. The 
underlying resorted gravel, the auriferous “blue gravel,” 18 considered possibly to be of 
inter-Glacial age. The post-Glacial silt betokens sluggish movement of the waters at the 
time. When the down-stream obstruction was removed, rapid cutting resulted in the more 
or less complete removal of the underlying glacial materials down to the top of the inter. 
Glacial gravel; e.g., down-stream, near the Soda Creek shaft. 

Available accounts, although somewhat conflicting, indicate that the auriferous gravel 
was richest in its upper part, and that this was more pronounced at instream points, although 
values were also encountered immediately overlying the bed-rock. This may indicate resorting 

of the upper gravel of this channel by inter-Glacial water, or enrichment may be due to the 
intersection of the Miocene channel. 

It is notable that the lowest point of the gently-sloping bed-rock of this channel is far 
below river-level, and that the eentre of the channel must be lower still, whereas it is probable 
that the bed-rock of Hobson’a Horsefly is above river-level. Early accounts of W’ard’s 
operations emphasize the similarity between its gravel and those of H&son’s HorsefZy mine. 
The bed-rock at Hobson’s HorsefEy mine is higher than at Ward’s Horsefly and this would 
suggest a southward flow; however, the evidence available indicates that the flow of the 
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drainage system was northward. Therefore the higher bed-rock at Hobson’s Horsefly mine 
suggests it is a different channel or that, if the same, warping or faulting has elevated it, 

Ratdam Creek cascades over falls in the cemented gravel of Hobson’s Horsefly channel 
60 feet in height, indicating rejuvenation of the drainage system after deposition of gravel. 
The rich gravel of Ward’s Horsefly mine presumably resulted from a resorting of upper 
gravel strata of this channel in one or other of the two ways mentioned; Hobson’s Horsefly 
channel was not so affected. 

It seems reasonable to assume that gold values in the Miocene channel would be mainly 
confined to gravel immediately overlying bed-rock, and therefore below the reach of the 
resorting influence of the water of Ward’s Horsefly channel. I f  such were the case, resorting 
must be attributed to inter-Glacial water. 

It is desired to emphasize the fact that opinions expressed concerning WWd’8 Horsefly 

mine, and its possible relationship to Hobson’s Horsefly mine, can only be regarded as 
tentative, because important criteria have now been entirely obliterated. For example, it is 
not now evident, from exposures, that the picture originally presented at Ward’s Horsefly 

mine was that of part of a. large channel resting on bed-rock sloping gently west (away from 
the river), although it is not, of course, suggested that such was not originally evident. On 
the other hand, it is now evident from exposures in Campbell and Boswell’s hydraulic pit 
that on the right bank of the river, almost directly opposite, part of a large channel with 
bed-rock sloping gently eastward is exposed. The possible relationship of this to the Hobson’s 
Horsefly channel is B matter for consideration and is discussed in the paragraphs immediately 
following. 

Operations of R. N. Canrplmll and W. J. BosweK-In connection with the foregoing 
discussion regarding Ward’s Hors& mine, the results obtained on the opposite side of the 
river by R. N. Campbell and W. J. Bowel1 are informative. 

Following Keystone-drilling by this Department in 1920, that indicated comparatively 
shallow ground immediately north of the deep Miocewz channel, R. N. Campbell and W. .I. 
Boswell, deriving a water-supply from a small lake, opened up a hydraulic pit on the right 
bank of the river and about 385 feet distant from it. The pit is about 35 feet above river-level 
and is shown on the accompanying map. The pit exposes 6 feet of mainly glacial material, 
o,verlain by 3 feet of river-silt, and underlain by 2 feet of coarser semi-residual gravel which 
rests on bed-rock. The bed-rock gravel in part presumably originated from the Miocene 
channel. 

The rock is water-worn and slopes at a gentle angle away from the river towards a high 
bank of glacial gravel Ranking the river. This slope of the rim defeated the efforts of 
Campbell and Boswell to follow the pay-gravel eastward and instream. It is reported that 
fair values were encountered. The rim-rock at this point is fine-grained diorite. Precisely 
similar rock outcrops at several points, in a distance of about 300 feet, on the right bank of 
the river, south-west of the hydraulic pit. 

Near by, to the north and south of this point, are older workings, adits, and shafts, now 
caved, that indicate early miners did considerable prospecting in this region. 

exposures are of a cross-section of part of a large channel whose bed-rock slopes gently 
eastwsrd away from the river. The eignificance of this channel is B matter of interest. The 
gravel resting on bed-rock is overlain by glacial materials and must, therefore, be of inter- 
Glacial or pre.Glaeial age. There is no evidence, in the form of B secondary placer deposit, 
between Campbell and Boswell’s workings and Hobson’s Horsefly mine to indicate that the 
“p-stream continuation of Hobson’s Horsefly channel is cut by the Horsefly River. Apart 
from this, there is nothing known to the writer incompatible with the suggestion that the 
Campbell and Boswell channel might, like Ward’s HorsefEy channel, he the up-stream eon- 
tinuation of the Hobson’s Horsefly channel. 

The bed-rock of the Campbell and Boswell channel presumably slopes instream under 
the high knoll about three-quarters of B mile wide at its base that separates the river from 
the more westerly of the two well-defined depressions trending more or less parallel to the 
river, and previously mentioned in paragraphs relating to topography. These two deprw. 
sions are separated by a rock knoll near Arms Lake. Whether the more westerly of these 
has any relationship to the Campbell and Boswell channel is a matter of conjecture. 
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In the historical summary given on page 32 of “Placer-Mining in British Columbia,” 
Bulletin No. 2, 1930, it is recorded that in 1859 the early miners found “ Horsefly Creek (now 
named Little Horsefly River) leading to Horsefly Lake, and discovered on this creek the 
richest placers found up to that time in the basin of the Quesnel.” No remaining evidence 
of this discovery is known to the writer, but it appears that the Little Horsefly River cut 
through an old channel. 

In the absence, however, of any definite evidence that the Horsefly River itself cut the 
up-stream continuation of the Hobson’s Horsefly channel between Hobson’s HorsefEy mine and 
Ward’s Hors& mine, it seems more likely that the channels exposed at these two properties 
are parts of the same channel than that the Campbell and Bowel1 channel is related to the 
Hobson’s Horsefly. At the same time, the latter possibility can not be overlooked, although 
the supporting evidence now obtainable is meagre. It is to be noted, however, that this 
alternative correlation does not affect the main outline of the drainage history of the Horsefly 
River. 

This property was originally operated by the Horsefly Hydraulic Mining 
H0bm*‘s Company, Limited, of which the late .I. B. Hobson was manager. The 

Hors&y Mine. ground is now covered by leases held by G. Kuchan and associates. It is 
situated on the left bank of the river about 5% miles down-stream from 

Horsefly, and is reached by a motor-road from Horsefly. 
The topography offers a sharp contrast to that at other near-by points along the river. 

The left bank of the river rises quite sharply from the water’s edge to a height of between 160 
and 175 feet. The opposite bank does not exceed 60 feet in height and rises much less sharply 
save in the canyon mentioned below. Immediately above the property the river flows 
through a canyon about 300 yards in length, incised in tuff beds that strike north-eastward 
and dip south-eastward at 25 degrees. Below the canyon for some hundreds of feet the river 
flows over B red-eoloured porphyritic volcanic rock which also forms a small island in the 
middle of the river. It is also exposed on both banks of the river below the canyon. Near 
the head of the canyon Ratdam Creek enters the river in a deep embayment, extending 
instream hut little above river-level for a distance of 650 feet. At this point the creek 
cascades over falls of a total height of 60 feet. The creek is incised in tightly-cemented 
gravel, evidently the up-stream continuation of the gravel deposit exposed down-stream on 
this property. 

The placer deposit is a buried river-channel, incised in tuff, lying immediately adjacent 
to the Horsefly River but separated from it by a high rim composed mainly of tuff and 
volcanic flow-rock. The hydraulicking operations in the main pit expose the channel at a 
point where its down-stream continuation diverges to the north-west (away from the river). 
Up-stream the rim can be traced to within a short distance of Ratdam Creek, as shown on 
the map accompanying this report. Above Ratdam Creek the subdued relief of the region 
and absence of informative exposures make it difficult to trace the channel up-stream. Had 
the channel been intersected by the river between that point and Ward’s Horsefly mine, it is 
p&able that there would be evidence of it in the form of a gold concentration in the bed 
of the river and gravel deposits on the banks. The inference is, therefore, that the channel 
continues up-stream just west of the present river, and the available evidence indicates that 
it is possibly the down-stream continuation of the channel exposed at Ward’s Horsefly mine. 

The excellent exposure of this channel in the main hydraulic pit reveals for several 
hundred feet the eastern rim sloping at an angle of only a few degrees. A maximum thick- 
ness of somewhat over 100 feet of fine well-sorted gravel rests on the bed-rock. It is 
composed almost entirely of pebbles of the same formation as is cut by the Horsefly River 
above Woodjam Creek. The proportion of quartz pebbles amounts to about 15 per cent. 
(by volume) of the whole. There are very few boulders and no large ones. The gravel is 
overlain by boulder-clay and glacial material 5 to 36 feet in thickness. A noticeable amount 
of lignitimed driftwood is present in the gravel strata. The bed-rock gravel and that immedi- 
ately above it is tightly cemented. Petrified wood, cemented within gravel lying on rim-rock, 
has been formed by circulating carbonate solutions. 

The first attempt at operation was by hydraulicking. It was defeated by the cemented 
gravel and lack of dump for tailings. Finally, the cemented gravel was drifted and milled 
in a stampmill. An adit was run from the hydraulic pit, at a point 30 feet above the river, 
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for B total distance of 1,350 feet. Early accounts of this property state that at 650 feet from 
the portal, (‘ The surface of the bed-rock was down to the track-level of the tunnel, but it soon 
rose again.” It therefore appears likely that the bed-rock of the channel at this point is 
possibly somewhat above, and certainly not far below, the level of the river. The cross- 
sectional dimensions of the channel are such that very slow cutting is indicated, further 
shown by the nature of the gravel, which may be termed “ semi-residual.” These features, 
differing fundamentally from those of Pleistocene channels, suggest that it is of pre- 
Glacial age. 

As previously mentioned, the evidence in this vicinity indicates that a block was uplifted 
and tilted south-east as demonstrated by the attitude of the tuff. In the Annual Report, 
Minister of Mines, British Columbia, 1397, it is reported that the gravel shows evidence of 
disturbance subsequent to its deposition. This is no longer apparent. For these reasons it 
is considered a Tertiary channel, but younger than the Miocene channel, and that its up- 
stream continuation is possibly the channel exposed at Ward’s Hors& mine. The difference 
in bed-rock levels at the two properties is attributed either to faulting or warping. Down- 
stream from H&son’s Horsefly mine, although the course of the channel is purely conjectural, 
it seems most likely that it continued north-westward before finally rejoining Beaver 
Creek Valley. 

Up-stream from Ward’s Hors&Iv mine the course of this channel, although supported by 
indirect evidence only, probably coincided with that of the Miocene channel, but at a 
higher level. 

The gold values in the gravel are largely confined to the few feet immediately overlying 
bed-rock; they also occur in the bed-rock itself. The values are clearly shown by the particu- 
lars given in the Annual Report, Minister of Mines, British CoIumbia, 1902, in which it is 
stated that “in the progress of opening up the mine as a drifting proposition, some 9,900 
tons of gravel, soft bed-rock, etc., mined in the various drifts were put through the stamp- 
mill and produced $14,564.21, or about $1.46 per ton.” It will be noted that the value is the 
recovered value, the price of gold then was $20.61 per ounce. 

The present owner of this ground, since acquisition some years ago, has mined a con- 
siderable yardage of rim-rock gravel immediately adjacent to the face of the hydraulic pit. 
These workings are shown on the accompanying map. He states that values in the area 
mined are about $3 per cubic yard, at the present price of gold. 

That this channel bends north-westward near the main hydraulic pit is proved not 
only by appearances at the north end of the pit, but also by another hydraulic pit, the West 
pit, opened up from the river immediately down-stream, by E. J. West and associates in 
the years 1909 to 1913. Although there has been much sloughing in this pit it exposes gravel 
of a totally different character, resting on reddish andesitic rim-rock. This gravel is over- 
lain by much glacial material, and therefore presumably was deposited by an inter-Glacial 
stream. Remnants of similar gravel are to be found on small rock-benches at points up- 
stream. The benches are cut in the rim-rock, dividing the Hobson’s Horseflu channel from 
that of the present river. 

“ The total amount of material mined by E. J. West is said to have been 390,000 cubic 
yards, of which 40,000 cubic yards was gravel which yielded 26 cents to the yard, the 
remainder being clay, etc., which ran less than 2 cents to the yard.” (Annual Report, 
Minister of Mines, British Columbia, 1913, page 62.) 

Many years ago the belief existed that what may be termed the continuation of the 
“ West Channel,” described above, lay buried instream and west of the river at down-stream 
points. An adit, known as the “Thompson tunnel,” was driven about 35 feet above the 
river at a point ahout half a mile down-stream. This adit, which has now caved, is stated 
to have been driven for a considerable distance and then abandoned. Examination of the 
dump at the portal reveals that tuff beds were encountered. 

Opposite, and for a considerable distance down-stream from Hobson’s Horsefly mine, G. 
Kuchan reports that good gold values are found in the bed of the river. It is reasonable to 
assume, in the first place, that such would be the case, as the river almost certainly cut across 
gravel lying on high parts of the east rim of Hobson’s Hors& channel, and effected a 
reconcentration of gravel contained in the inter-Glacial “West Channel.” Furthermore, 
there has undoubtedly been a considerable deposition of fine gold resulting from disintegra- 
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tion of cemented gravel, the tailings from the hydraulic operations at Hobson’a Horasfly mine. 
Whenever the stage of water permits, the owner of this ground reports satisfactory results 
by shovelling the gravel, within reach at the edge of the river, into a sluice-flume supplied 
with water from a near-by source. 

In this region of reconcentration, although there are glacial banks on the right bank, 
the left bank is low and the valley wide, so that opportunities for wing-damming are good. 
Some drilling done at this point two years ago is reported to have yielded encouraging results, 
and the region merits investigation. 

In this part of the river, R. W. Tarp installed a suction-dredge in 1934, and subsequently 
a drag-line, but these operations were only of short duration. 

Two placer-mining leases at the extreme head of Beaver Creek Valley, 
Leases of owned by R. N. and A. B. Campbell, of Horsefly, are under option to A. N. 

R. N. and A. B. Walker and associates, of Horsefly. The property is on the south slope 
Campbell. of Beaver Creek Valley, immediately east of China Cabin Creek, which 

flows from China Cabin Lake, elevation 2,726 feet, into Beaver Creek 
Valley. (“ China Cabin ” is an old cabin, now an historic landmark, situated at the junction 
of the Beaver Valley road with the main road.) The main road from Williams Lake to 
Horsefly passes through the property, which is distant about 1% miles from Horsefly. A 
short branch road, about 300 yards in length, leads from the main road to the workings on 
the south side of the valley. 

The chief topographic feature is a bench at an elevation of 2,695 feet, between 300 and 
400 feet in width, narrowing at one point to about 70 feet, and about 2,000 feet in length. 
It lies about 65 feet above the floor of the Beaver Creek Valley and trends in a general 
direction north 73 degrees west, approximately parallel to the valley and on its south side. 
The bench is lightly-timbered and slopes down to the valley at an angle of about 14 degrees. 
The ground rises rather more sharply at the back of the bench to the plateau-level about 125 
feet above it (elevation 2,820 feet), on which the old Hobson ditch-line is situated. This 
ditch-line was constructed over forty years ago to carry water from Moffat Creek to Hobson’s 
Horsefly mine. 

The bench is mainly covered with vegetation, but the formation is exposed at several 
points: above the bench on Hobson’s ditch-line; on the slope at the back of the bench in the 
central and south-eastern parts; at the eastern and central part of the bench; on the slopes 
below the bench; and is well exposed in the gorge incised by China Cabin Creek immediately 
below China Cabin Lake. Exposures are of reddish-coloured andesitic porphyry and breecia. 

The placer deposit is a post-Glacial concentration in gravel overlying boulder-clay, save 
at some points, where it immediately overlies the volcanic% 

After discovering the ground in 1936 R. N. Campbell, the discoverer, and his associates 
carried out a large amount of preliminary testing by ground-sluicing. A supply of water 
for this purpose was conveyed from China Cabin Lake by a flume and ditch-line built along 
the slope about 20 feet above the bench. 

In 1937 these leases were optioned by 0. T. McShane, who devoted the entire season to 
testing the gravel systematically by sinking about thirty-five shafts and separately washing 
the entire yardage from each shaft. The object was to ascertain the average values down 
to the boulder-clay or bed-rock. All shafts were stopped after boulder-clay was reached. 
The greatest depth of any shaft was 18.6 feet, most were considerably less. The shafts were 
sunk at about loo-foot intervals on cross-sectional lines from 300 to 350 feet apart. 

This year an option was secured by local interests-A. N. Walker and associates--whg 
took advantage of the old Hobson ditch-line, B happy feature of this property, inasmuch as 
MoEat Creek affords a large supply of water. The ditch-line was repaired, hydraulic plant 
installed, and operations commenced. By the end of September upwards of 5,000 cubic yards 
bad been hydraulicked from a pit in the central part of the leases. 

The auriferous material overlying the boulder-clay or bed-rock consists of poorly-sorted 
fine and coarse gravel containing quartz pebbles and boulders. The minimum depth of the 
overlying auriferous material is about 2 or 3 feet. The maximum depth is not known, but 
the shafts proved a thickness exceeding 18 feet in the western part of the ground. Average 
values are not known to the writer, but it is stated that from 162 cubic yards of gravel taken 
from one of the preliminary pits 6 oz. of gold was recovered. The gold, although fine, is 

eated to be easily recovered in a sluice-flume. 
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As the bench is 66 feet above the floor of Beaver Creek Valley there is dump for 
hydraulicking, unless the top of the boulder-clay is found to be unduly low at certain points 
in the western part of the bench. 

There must have been a large, temporary flow of water down Beaver Creek Valley during 
the melting of the ice, and post-Glacial gold concentrations on this property were formed by 
it. It is also stated that values meriting investigation exist at various points in the gravel 
on the north slope of Beaver Creek Valley. 

Black Creek,. 

Black Creek has engaged attention at different times, not so much because of the super- 
ficial placer deposits found in the bed of the creek, but because these deposits apparently 
resulted from a large buried channel that crosses the creek at right angles. The underlying 
prescnee of this channel is indicated by a pronounced but shallow depression whose surface 
lies about 150 feet above the Horsefly River. This channel is described in greater detail in 
the subsequent text. 

The creek cuts across another wide depression which can be traced eastward and west- 
ward for some miles. It lies about 260 feet above the Horsefly River and appears to represent 
a former channel of it. It is separated from the Horsefly River Valley by knolls covered with 
gravel and is entirely floored with unconsolidated material. No investigation of it has yet 
been made so far as is known. There is no evidence that it is incised in rock or that it is 
of pre-Glacial age. It might possibly he of Pleistocene or later age, and might have been 
of brief duration, representing a flow of the river diverted from its course by the accumulation 
of glacial debris that must have formerly occupied its valley. 

These channels, however, invest this region with interest because they invite further 
investigation to determine if dredging possibilities are presented. 

Five leases held by G. Armes, M. Armes, A. Armes, H. Armes, and G. 
Leases of Sig Hoekley are under option to Sig Johnson and associates, of Horsefly. The 
Johnsonand leases are on Black Creek, about 1 mile above its mouth. They cover a 
ASSOChtl28. length of 1 mile and a total distance of 1% miles east and west of the creek. 

The property is reached by a motor-road about 1 mile in length. It branches 
from the Horsefly-Black Creek road, at a point close to the end of the latter. The total 
distance from Horsefly is about 191% miles. 

Black Creek flows due south and drains the steep south slope of Black Mountain. Near 
the leases it cuts aeroas a pronounced wide but shallow depression. The depression is about 
750 feet above the Horsefly River, occupied by small muskegs, trending east and west across the 
creek, The creek then enters a short rock-walled canyon, from which it emerges to enter 
another canyon after flowing for e, short distance in e, valley in which no formation is exposed. 
The lower canyon, an outstanding topographic feature, is V-shaped, save in its upper part, 
and incised to a maximum depth of 116 feet. At the end of the lower canyon, before joining 
the Horsefly River, the creek flows across another wide depression occupied by extensive 
meadows, at an elevation of about 250 feet above the river. This depression is separated 
from the valley of the Horsefly River by gravel-covered knolls. It lies outside the above- 
mentioned leases. 

The region is well covered with second-growth poplar and spruce, and underbrush. 
There are only occasional stands of good timber, as a bush fire swept through this area 
some years ago. 

Where exposed the formation consists of andesite. There are three types of placer 
occurrence at this property: (a) A buried river-channel, presumably a former channel of the 
Horsefly River; (b) a buried creek-channel, trending south-eastward, apparently cut by 
Black Creek between the canyons; (o) placer deposits lying in the bed of the creek, and 
resulting from the reconcentration by Black Creek of either of the two first-mentioned. 

(a.) The buried river-channel is indicated as underlying the wide, shallow depression 
mentioned, It is evidently a former channel of the Horsefly River, and was traced during 
the present examination westward as far as Patenaude (Marten) Lake and eastward to the 
Horsefly River Valley, a total distance of about 7 miles. It could possibly be traced farther 
westward, but time for doing so did not permit. Its eastward continuation, if such exists, 
beyond the Horsefly River Valley is not clear owing to the gap in the terrain due to erosion 
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by the river. Where cut by Black Creek, the depth from the surface to bed-rock has bee” 
determined by the drilling undertake” by the present operators of this property to be some- 
what under 100 feet. The channel is undoubtedly incised in rock, because the south rim can 
be traced for a considerable distance east and west of Black Creek. East of the East Fork 
of Black Creek the depression lies north of a prominent rock knoll that separates it from 
the Horsefly River Valley. Assuming that the stated depth of bed-rock is correct, it is 
evident the bed-rock cross-section of the channel is wide and shallow, indicative of its slow 
cutting and age. It may quite possibly be a Tertiary channel, whose gravel is not exposed. 
Well-rounded quartz pebbles on the east shore of Patenaude Lake suggest a Tertiary channel, 
but any definite opinion as to age cannot bc given until further information is gained. There 
is but little evidence of the gold values contained, beyond the fact that the channel is 
auriferous. It is cut not only by Black Creek but by the East Fork of Black Creek, and on 
both creeks old workings exist at or “ear the point of int&section. Reasons are given below 
why the results of Keystone-drilling in 1918 are not conclusive. 

(b.) Part of a former channel of Black Creek is indicated as lying buried in the right 
bank of the creek “ear the lower end of the upper canyon. The former channel is apparently 
crossed obliquely by Black Creek. Its general trend is south-easterly, and its continuation 
may therefore lie in the left bank of Black Creek. Between the point of apparent intersec- 
tion and the head of the lower canyon the depth to bed-rock on Black Creek is unknown. It 
has not yet bee” bottomed by the hydraulic operations. The down-stream continuation merits 
careful investigation. 

(c.) Placer deposits in the bed of the creek were worked by early miners. Some were 
unworked; present operations arc at or below the points of creek intersection of deposits 
(a) and (b). 

The earliest operations on this creek were apparently those of early miners, mainly 
concerned with the superficial deposits in the bed of the creek. At that time three adits, 
all now caved, WEI’B drive” in the right bank of the creek at or close to creek-level. One is 
below the upper canyon in the gap in the rim-rock, in the buried segment of the former 
channel of Black Creek, and the other two lie close together at the upper end of the upper 
canyon; the purpose of these last two was evidently to investigate the buried river-channel. 
I” one of the latter it is stated that values of % oz. to the set were obtained. The results 
apparently did not invite continuation of the adits, or they were discontinued because of 
difficulties encountered. 

I” 1918 P. Fraser, for the Western Mines Exploration Syndicate, of Vancouver, put 
down five Keystone-drill holes at right angles to the direction of the channel st the top of 
the east valley-rim of Black Creek. I” the Annual Report, Minister of Mines, British 
Columbia, 1918, it is stated that drilling did not disclose appreciable gold values, but that 
the deepest hole did not reach bed-rock. It is desired, however, to point out that if this 
channel is a” old channel it is entirely reasonable to suppose that the gold would be mainly 
concentrated on and “ear bed-rock, and the upper gravel is likely to consist largely of glacial 
material, which is unlikely to carry appreciable gold values. The drilling was ineonelusive 
because of the uncertainty of holes that did “at reach bed-rock, and the incompleteness of 
one cross-section of holes. It is possible, of course, that this channel may have bee” eroded 
by ice. Some distance west of Black Creek glacial striae indicating westward movement of 
ice were found in the rock forming the south rim of this channel. The continuation of the 
present operations on this creek should, however, afford much valuable information con- 
cerni”~ this river-channel. 

In 1927 this ground was owned by G. Mackeracher, and was in that year operated by him 
in a small way. In the following year the ground was acquired by Rountree Mines, Limited, 
plant was installed and hydraulicking commenced at the upper end of the lower canyon. 
Attempts to reach the bed-rock of the creek at that point failed the”, and subsequently, in 
spite of efforts to reach it by blasting out a trench in the canyon and so lowering the sluiee- 
flume. Hydraulicking was continued up-stream above bed-rock, but was discontinued after 
a. few years. 

I” the early months of this year a” option on the ground was obtained by Sig Johnson 
and associates, who first did some drilling with a” Airplane drill (obviously the !irst 
necessary step) in that part of the creek where it crosses the buried &r-channel. It is 
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stated that bed-rock was found at quite shallow depth, indicating that the bed-rock of the 
river-channel is somewhat under 100 feet below the surface, as given on the accompanying 
map. Accordingly preparations were made to hydraulic the bed of the creek and as much 
of the river-channel as it is found possible to reach. A storage-dam was constructed UP- 

stream from the crossing of the river-channel, and the pipe-line was moved and installed in 
the new position. The monitor is set up at the south rim of the river-channel-that is, at 
the upper end of the upper canyon. 

Undoubtedly the operations have been of very great informative value, and have greatly 
heightened interest in the possibilities of the exposed buried river-channel and, indirectly, 
in the lower buried channel. 

Unfortunately, the water-supply is not suitable for any major hydraulic operation. 
Present operators derive the supply from Black Creek alone, and there is no satisfactory 
storage on the steep terrain whereby the run-off can be controlled. 

The present abnormally dry season has greatly impeded the progress of the present 
operations, the results of which are likely to reveal facts of great importance. 

Residual Gravel Exposures.-The widely-separated exposures of residual gravel, num- 
bers 1 to 6 on the accompanying map, on an elevated plateau, are doubtless remnants of the 
Tertiary drainage of the Horsefly River and its tributary Moffat Creek. There are a number 
of reasons, however, apart from the fact that they are widely separated, why correlation 
cannot be made with any degree of certainty, and why inferences from these exposures must 
be drawn with caution. Moreover, as has been previously mentioned, a block to the north of 
Horsefly has been uplifted and tilted south-east. It is also quite possible that Moffat Creek 
had no existence in Eocene time, when interruption to flow was first occasioned by eruption 
of the Lower Lavas. Again, distance between the exposures increases uncertainty attaching 
to attempts to correlate. 

There appears nothing incompatible with the suggestion that a large river resists with 
great obstinacy attempts to turn it aside from a former path. Some of these exposures may 
possibly be remnants of a path fallowed by the river after damming and before it was caused 
to flow by way of the Miooene channel. In that event there must he an underlying, still mope 
deeply-buried remnant of the Horsefly River system antedating the extrusion of the Lower 
Lava. The bed-rock of such a channel would be incised in an older formation than the 
Lower Lava; an example is seen at the “ Property of R. Blair,” 

Infallible proof of age can only be afforded by exposures of bed-rock (lacking in the 
case of all these exposures) considered in conjunction with other facts. 

The known facts as to these exposures and the inferences that may be reasonably drawn 
therefrom are:- 

Rock-exposures on or near the summit of the elevated plateau, although few in number, 
as the plateau is covered with dense vegetation, are invariably olivine basalt of the TJpper 
Voleanies series, whereas on the northern and western slopes they are and&tic rocks of the 
Lower Laws, and at the north-eastern base are inclined lava and tuff beds. 

Erosion subsequent to the eruption of the Upper Volcanies has prabahly left only a thin 
yenew of them on the summit. It is likely that the residual gravel exposures are remnants 
of channels partly incised in the Lower Lava. Bearing on this point is the fact that, about 
thirty-five years ago one hole was drilled by R. T. Ward in the residual gravel at locality 3, 
on Moffat Creek, just above the lower falls. It ir stated that B volcanic rock was struck at 
a depth of 80 feet which contained material amounts of native copper. No gold values were 
found to overlie this rock. Although details beyond the facts given are lacking, it seems 
evident that the formation reached was the Lower Lava. However, it does not necessarily 
follow that true bed-rock was reached, as the formation encountered might quite possibly, 
Eden probably, have been a lava-flow intercalated with the gravel. The fact that no values 
were encountered on bed-rock might even be cited as an indication that bed-rock had not been 
reached, as the existence of no gold values on true bed-rock seems improbable. In fact. it is 
hardly assuming too much to say that available information concerning this drilling indicates, 
if anything, damming by the Lower Lavas, as true bed-rock could hardly be expected at the 
shallow depth cited. 

In 1930 some Keystone-drilling was carried out by George Kuchan, J. Williams, and J. 
Mikklesen at Triplet Lake, locality 2. This followed the sinking of two shafts by way of 

s 
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preliminary testing. One shaft, it is stated, reached a depth of somewhat over 40 feet and 
encountered a eeam of lignite in the residual gravel. Exact drilling-data are not known to 
the writer, hut it is stated that good values were encountered to a considerable depth below 
the surface. Below the auriferous gravels much lignitized material was met. Sulphurous 
water also, it is reported, issued from the drill casings. Sulphurous water was also observed 
by the writer at the time one of the shafts wes being~sunk come years ago. Possibly this 
originates from the decomposition of iron sulphide and its reduction by organic material. 
The presence of lignite and the residual gravel affords evidence of the Tertiary age of these 
deposits. 

The reported presence of gold values in the upper strata is worth investigating. It is 
conceivable that sufficient yardage and values for a drag-line or dredging operation might 
be demonstrated, as there is a large mea of residual gravel uncapped by volcanic rock. It 
is understood that one hole reached a depth of nearly 200 feet. The lignitic material 
encountered below the auriferous strata might indicate temporary laeustrine conditions. 

Available information at this exposure is not discordant with the view that this might 
be a remnant of the Eocene channel of the river, dammed by the Lower Laws and subse- 
quently restored to its original course, before it was compelled to follow the Miocene channel. 
The Lower Lams are not, of course, exposed, but the reported lignitic material suggests an 
arrested flow and their possible underlying presence. Presumably the once-existent capping 
of Upper Volcanics has been removed by erosion. 

Exposure No. 4, on the south-west shore of China Cabin Lake, is in contact with reddish- 
coloured andesitic volcanic rock of the Lower Lams. Quite possibly the channel rims, at any 
rate, are incised in that formation. 

The one conclusive exposure is on Gravel Creek Canyon, previously described, where beds 
of residual gravel and intercalated lams, of Upper Volcanics age, undoubtedly indicate a flow 
dammed by these lams. The thickness of the overlying hasalt suggests complete stoppage. 

Whether it is an exposure of the buried Horsefly River or its tributary is immaterial, as 
the presence of either indicates a flow at the time down the Beaver Creek Valley. This 
exposure, considered in conjunction with valley-fill occurrences of the Upper Voleanics at 
down-stream points (mentioned in Geological Survey, Canada, Summary Report, 1932, Pert 
A 1, page 84), and exposures of the Lower Lava8 at up-stream points (on leases of A. B. and 
R. N. Campbell), strongly supports the view that the flow in this valley was interrupted by 
two volcanic periods. 

Evidence of Down-st?wwn Continuation of Tertiary Horsefly River.-The possible presence 
of the buried Tertiary Horsefly River at down-stream points in the Beaver Creek Valley is 
suggested by placer deposits on Big Lake Creek (flowing northward into the valley) and by 
residual gravel exposed in Quesnel River Valley by early hydraulic operations three-eighths 
of a mile down-stream from Beavermouth. Additional facts must he secured before a former 
northward continuation of this river, in or adjacent to the Fraser River Valley, can he proved, 
It is significant that there is an ancient valley CIOS~ to the Fraser River Valley on its east 
side. This valley is now occupied by Dragon and Ten-mile Lakes and the lower part of 
Canyon Creek, Evidence of B buried river crossing the Cottonwood River is cited on page 
C 19 of the Annual Report, Minister of Mines, British Columbia, 1936. Pertinent, doubtless, 
also is the presence of “ Rich Bar ” on the Fraser River, about 7 miles below Quesnel. The 
placer deposits of this bar, which engaged the attention of the early miners, are possibly due 
to the intersection of an ancient channel by the Fraser River. This view finds support in 
the evidence of the buried river-channel cut by Baker Creek, and described in this volume 
under “ Property of R. Blair.” It is possible, of course, that two different channels may 
have been occupied at different periods, in or near the Fraser River, owing to disturbances in 
Tertiary or earlier time. 

Note re “ Concretions ” in the Hors& River Valley.-A few comments eeem to be called 
for respecting the curious disk-like objects, frequently found in the gravel in this valley. 
Although similar objects obviously originating in the same way are known to occur in other 
valleys, they are of some diagnostic value in correlating widely-separated channel-remnants 
of this river. The objects referred to consist, in most cases, of disks of laminated materiel 
about half en inch and upwards in thickness, locally termed “teapot-stands,” for which 
purpose they are well fitted. In some cases they are spherical segments composed of similar 



C 36 REPORT OF THE MINISTER OF MINES, 1938. 

laminated material. Both types may or may not have a hole directly in the centre. These 
objects have been quite erroneously deemed “ concretions,” and have attracted considerable 
attention as they have an artificial appearance, accentuated in some eases, by remarkable 
approach to a circle. Similar but smaller objects, almost invariably with a hole in the centre, 
occur in immense numbers on Pesika Creek, a tributary of the Finlay River. A great many 
of these objects are being produced to-day on the Neehako River, a few miles from Vander- 
hoof. A visit some years ago to a clay deposit nca there, aided by the investigation of the 
owner, G. Ogstan, afforded convincing proof of the way in which these objects are produced. 
Invariably a great gulf of time is associated with the operation of mineral-forming processes; 
consequently, it is indeed surprising to learn that the time occupied in farming these objects 
is only a few seconds. 

The required setting for their production is a bank of thinly-bedded material, slightly 
plastic, such as clayey slum, adjacent to a creek or river, but standing somewhat back from 
the water, so that there is a talus slope of considerable length at the base of the bank. 
Pieces of the bank become detached, roll down the talus slope and reach the bottom in the 
form of a cylinder, with more or less rounded ends. A high bank produces cylinders of 
smaller diameter than a low bank, as the rolling process is continued longer. In a number 
of cases, by pure chance, a cylinder is produced in which the lamina: are exactly at right 
angles to the long axis of the cylinder. Those that fail to reach the water dry out and split 
into a number of disks; the ends of the cylinder form the spherical segments. The disks 
and spherical segments harden, some arc buried in situ, and in time become well indurated. 
Some disks, near the water, become fashioned by wave action into fantastic shapes. These 
have been erroneously deemed “ fossils ” by some. 

In some cases a root of grass or other vegetation growing in the laminated material is 
detached with the piece that rolls dawn the talus slope. In some, this piece of root lies 
lengthwise in the centre of the cylinder formed. In such cases when the cylinder splits open 
on drying the root decays, and the result is a number of disks with a hole in the eentre. 

These objects could obviously be formed at any period given the right conditions, but in 
Pleistocene and post-Glacial times doubtless the number of slum deposits favoured their 
production. 

Baker Creek. 

A discovery claim, owncd by R. Blair, of Quesnel, is at the lower end of 
Property of Baker Creek Canyon, near the south boundary of Pre-emption Lot 8651. 

R. Blair. The property is 3?& miles from Quesnel, and is reached by a road passable 
for cars. It follows Baker Creek Valley at creek-level, leads directly 

across this property and extends 1% miles farther, to the hydra-electric plant of QuesneI 
Light and Power Company. 

Baker Creek, at a point l?i miles above the prape~ty, is contained in a narrow rock- 
walled canyon incised to a depth of many hundreds of feet in the Fraser Plateau. Down- 
stream the canyon becomes a gor;e which merges in the wider valley. Both rock-rims are 
frequently and prominently exposed until they end and mare or less abruptly at the lower end 
of this property, which marks the mouth of what is known as “ the canyon.” Farther down- 
stream, far about half a mile, low-lying rock benches flank the creek; beyond, it winds 
through much glacial debris which mainly conceals the underlying formation. The valley is 
lightly timbered; the underbrush is dense saw where the formation outcrops. 

The geology is described by Reinecke in Geological Survey, Canada, Memoir 118, 1926. 
In the region examined this year the formation consists of inter&ratified much-folded 
quartzite and argillite (the latter carbonaceous in part) of the Cache Creek series of Car- 
boniferaus age. Conspicuous features of the valley are the numerous kaolinized rack-pillars 
of this formation on the north-west side of the valley, and the rampart-like exposures of 
basalt of the Upper Volcanics series of Miocene age, which cap the valley-rims and immedi- 
ately underlie a shallow cover of glacial material. 

The placer deposits at this property occur as: (a) A buried river-channel, exhibiting 
unusual features, cut deeply and approximately at right angles hy Baker Creek; (b) past- 

Glacial conecntrations on low-lying rock benches of Baker Creek, resulting from the inter- 
section of the buried channel by Baker Creek. 
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The existence of this buried river-channel has apparently long been known. The Annual 
Report, Minister of Mines, British Columbia, 1899, records the fact that no work was done 
in that year by The Golden Province Mines Company, a company apparently incorporated 
for the purpose of investigating this channel. An old adit, known as “ Law’s tunnel,” now 
caved, driven in the left bank of the creek and 60 feet above water-level, apparently marks 
this early mining effort. 

In 1934 R. Blair discovered that the gravel on low-lying rock benches down-stream from 
the exposed river-channel was auriferous, and has since prospected at various points on his 
discovery claim. 

LEGEND 
Argillites and 

quartz,tes m 
Icarbonirerous] 

River-gravel with intercalated beds of volcanic agglomerate is exposed near the lower 
end of Baker Creek Canyon. It lies on the right bank of the creek, extends for a length of 
about 150 feet, and rises almost vertically to a maximum height of 116 feet above the river. 
The central part of the channel is obscured by dense vegetation which extends from creek- 
level, at 1,660 feet elevation, to the top of the steep valley-slope, at 2,060 feet elevation. At 
this point the river-gravel has been almost entirely removed from the left bank of the creek, 
which is flanked by a low-lying rock bench, at the back of which are banks of glacial debris. 

The ancient gravel strata a-e faulted in the northern part of the exposure: there are 
two faults about 200 feet apart. It is evident that the block between the faults has moved 
downward about 10 feet. Owing to inaccessibility, the exact amount of movement could not 
be determined. The gently-sloping northern rim of the buried channel is composed of 
inter&ratified carbonaceous argillite and quart&e of the Cache Creek series of Carhoniferous 
age. It is exposed almost to creek-level, where it is in contact with volcanic agglomerate 
and breccia over which the creek flows, and in which it has formed falls about 3 feet in 
height. The rim is exposed to a height of about 90 feet above creek-level, hut is obscured by 
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dense vegetation; but as the Cache Creek sediments are exposed at a point 226 feet farther 
up-stream, the distance from rim to rim of the ancient channel at creek-level is probably not 
more than about 1,090 feet, 

The material on the northern rim-rock consists of lignitized pieces of wood resting 
beneath clay-beds. Overlying the latter are beds of sub-angular gravel whose pebbles are 3 
to 4 inches in diameter and consist mostly of lava. At about 35 feet above creek-level there 
is B more or less horizontal bed of volcanic agglomerate about 8 feet thick, in which are 
discontinuous veins of a fibrous mineral identified as aragonite, containing some manganese. 
This fibrous or columnar mineral is white in colour and translucent. Each vein is 3 to 4 inches 
in width and several feet in length, and close examination discloses that a number of veinlets 
branch from each vein within the agglomerate. These discontinuous veins occur in prac- 
tically the same horizontal plane, and offer the curious appearance of slabs inserted at 
intervals in gravel strata. The beds of agglomerate weather to leave the contained sub- 
angular pebbles in bold relief, so that viewed even from a few feet they closely simulate 
gravel-beds, and their real identity can only be determined by close examination. Doubtless, 
originally there was one main vein of aragonite, which was ruptured by the faulting subse- 
quent to the extrusion of the lava. The part of this agglomerate bed that was not involved 
in the faulting is plainly discernible immediately south of the more southerly of the two 
faults; it also contains a vein of aragonite. 

Above the agglomerate bed, extending to the top of the exposure, are finer apparently 
well-sorted gravels. Owing to the precipitous nature of the exposure access to all save the 
lower parts cannot be gained. Viewed from the opposite bank of the creek this finer, well- 
sorted gravel appears to be capped by a thin soil-cover at the highest parts of the exposure, 
and near the north rock-rim by a few feet of glacial material. 

About 20 feet below the above-mentioned agglomerate bed, in that part of the exposure 
immediately south of the more southerly of the two faults, a slightly-inclined bed of 
agglomerate occurs within the gravels. It also contains B vein of aragonite 3 to 4 inches in 
width, having approximately the same strike and dip as the lava bed. 

This exposure indicates that a river approaching lacustrine conditions was dammed, or 
at any rate impeded in flow, by extrusion of lava, following which a gentle flow was again 
restored. It is clear that the lower part of Baker Creek Canyon was in existence at the 
time of extrusion of this lava. The age of the latter is presumably that of the Lower Lava 
of Eocene or earlier age, inasmuch as the Upper Volcanics series, of Miocene age, invariably 
overlies the Fraser River formation. In the Fraser River Valley there is no known or recorded 
instance of intercalated gravel and lava-flows of the Upper Volcanics series. It is, however, 
particularly to be noted that in the report on the Horsefly Area in this volume there is cited 
an exposure in Gravel Creek Canyon of intercalated residual river-gravel and lava-flows of 
the Upper Volcanics series, which proves that the Horsefly River drainage system was 
obstructed by eruption of the Upper Volcanic%. In this area, however, indirect evidence 
strongly support8 the view that obstruction was also earlier, occasioned by eruption of lavas 
of the Lower Lavas series. The Baker Creek exposure is particularly informative in reveal- 
ina conditions which must also have occurred in the Horsefly River Valley. Further light 
might also be thrown on the matter by a more detailed investigation of Baker Creek Valley 
than was possible at the time of the present examination. 

The original direction of flow of water in this channel cannot be proved from the gravel- 
exposure itself, as there is no imbrication. A northward flow is, however, indicated by the 
direction of the Tertiary valley of Baker Creek. It is not in accord with a southward- 
flowing parent stream. Farther down-stream this creek bends around to flow south-eastward, 
winding through much glacial debris in a region where it is virtually in the Fraser River 
Valley. This bend is similar to that made by the Quesnel River in the same region. 

It is of interest to note that the lacustrine conditions indicated by this exposure also 
find expression in the beds of diatamite on Pre-emption Lot 906, and other diatomite deposits 
to the north and lignite beds to the west and south. The general eou~se of the channel, so 
far as is evident, appears to be northward and southward across Baker Creek. It would 
seem that the lacustrine conditions were promoted primarily by volcanic eruptions. 

The commercial aspects of this property seem to lie chiefly in the low-lying rock benches 
flanking Baker Creek, immediately opposite and down-stream from the exposure of 
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Tertiary volcanic.% These benches are underlain by argillite and quart&e of the Cache 
Creek series. On these benches may he expected superficial placer deposits resulting from 
the resorting of ancient channel gravel by Baker Creek. True bed-rock of the river-channel 
may be found under the rock bench on the left bank of Baker Creek, opposite the gravel- 
-PosUW although the gravel thereon may be overlain by lava flows. A shallow pit exposes 
lignite on a low-lying rock bench on the left bank of the creek about half a mile down- 
stream from the channel-exposures. This may possibly mark another point on the rim of 
the river-channel and merits further investigation. 

The owner reports encouraging values on rim-rock at the edge of the rock bench opposite 
the exposure, but, with the means available to him, has been unable to follow this gravel 
instream owing to inflow of water. 

No systematic testing of the low-lying rock benches has been carried out. A small 
amount of drilling would throw much light upon the commercial aspects. 

Distant 100 feet down-stream from the north rim of the river-channel, on the right bank 
of Baker Creek, a thickness of 4 feet of fine and coarse well-imbricated gravel, of possible 
post-Glacial age, rests on argillite. The imbrication indicates resorting by powerful 
northerly-flowing water. Behind this gravel the bank of the creek rises sharply to the top 
of the valley, but the nature of the material composing the valley-slope is entirely obscured 
by dense vegetation. At a point about 100 feet farther down-stream quart&e outcrops 
prominently and marks the end of Baker Creek Canyon. In the absence of further exposures 
it is not possible to express a definite opinion concerning the origin of this gravel, but it 
seems unlikely that there would be any active circulation of northward-flowing post-Glacial 
waters in this region other than those in Baker Creek Valley. 

Cottonwood River and Lozoer Part of Swift River. 

During the year about two weeks was occupied in an examination of the Cottonwood 
River, up-stream from that part examined in 1936. A general reconnaissance was made of 
the lower part of the Swift River, as far as the junction of Sovereign Creek, and the 
adjacent country on the north bank of the river. 

The area is part of B strip of country some miles in width, trending north-west and 
south-east, between Wingdam and Likely, to which attention has previously been drawn in 
the publications of this Department. The formation underlying the area examined this year 
consists wholly of Mesowic rocks. 

An account of placer oceurrenees along the Cottonwood River, between the Quesnel- 
Rarkerville and Prince George-Quesnel Road crossing, and particulars of roads and trails 
thereto, is given in the Annual Report, Minister of Mines, British Columbia, 1936. 

The lower part of the Swift River is reached by the Foster Road, which branches from 
the Quesnel-Barkerville Road at a point about 2*% miles east of Cottonwood, crosses Light- 
ning Creek at the boundary-line between Preemption Lots 437 and 438, and continues to 
the Swift River at Placer-mining Lease 2061, somewhat over 2 miles from the starting-point. 
The road is passable far cars in dry weather as far as Placer-mining Lease 2061, but onwards 
is only a wagon-road. On Placer-mining Lease 2061 the road ascends the right bank of the 
Swift River to the plateau, an6 continues on it for about 6 miles as far as Preemption Lot 
1236, save for a steep descent to, and ascent from, Sovereign Creek. 

An alternative route is by a road, passable for cars in dry weather, which branches from 
the highway at Coldspring House, 41% miles east of Cottonwood, crosses Lightning Creek, and 
ascends the south bank of this creek to the plateau, where one branch leads to the property 
of II. G. Jam&on on Gagen Creek, and the other joins the Foster Road about 1% miles 
from Lightning Creek. 

The valleys of the Swift and Cottonwood Rivers are continuous; no topographic feature 
marks the end of one valley and the commencement of the other. The distinction is one in 
name only, the name Swift River being applied to the river above the junction of Lightning 
Creek. 

Down-stream from the junction of Lightning Creek the Cottonwood River occupies a 
wide, well-timbered valley of mature relief. It enters a rock-walled canyon, about 2’h 
miles in length, commencing at the Quesnel-Barkerville Road crossing. This feature, coupled 
with the fact that a deep embayment trends instream north-westward for about half a mile 
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at the head of this canyon, on the north side of the river, plainly indicates that a pre-Glacial 
channel-segment of the river lies buried in the right bank. The down-stream end of this 
huried channel-segment coincides with the present valley between the 2.Mile and 3-Mile posts. 
There, old workings on the right bank of the river, near the boundary-line between the leases 
of A. M. Davis and associates, and those of E. McMillan and Mrs. MeMillan, indicate the 
intersection of the former channel by the river. The canyon is largely, if not entirely, of 
post-Glacial aye, although incision may have commenced in Pleistocene time. 

The formation exposed in the canyon consists of alternating bands of sediments (chiefly 
argillite) and volcanic rocks. This assemblage is intruded at several points by tongues of 
porphyritie diorite, and at one point by granodiorite. Argillite on the left bank of the river, 
between the 2.Mile and &Mile posts, is fossiliferous, and at one point contains a well-pre- 
rewed impression of an ammonite, about 8 by 5 inches. No quartz veins of appreciable size 
were observed in the region, although outcrops of existing veins may be concealed by 
vegetation or glacial debris. 

The Swift River, at and down-stream from Sovereign Creek, occupies a steep rock-walled 
porge 2 miles or more in length and incised to a depth of about 200 feet in the plateau. 
Down-stream from the gorge the right bank rises abruptly from the river to the plateau 
which flanks it for B further distance of about 1 mile. It then merges in a large flat a few 
feet above river-level. The left hank is flanked hy a gently-rising valley-slope which opens 
out to another large low-lying flat on that side of the river. These two flats are covered by 
Placer-mining Leases 2061 and 2062. At the down-stream end of the former, about three- 
quarters of a mile above the junction of Lightning Creek, the river flows through a short 
low-walled rack-canyon in its valley, which reaches a width of about 1,500 feet in this section. 
Liihtning and Sovereign Creeks, flowing westward, parallel to each other, between 3 and 4 
miles apart, also occupy rocky gorges of considerable length that are incised to a depth of 
about 200 feet in the plateau. The one on Lightning Creek ends about 1% miles above its 
junction with the river. The canyons and gorges on the Swift River, Lightning, and 
Sovereign Creeks are all of post-Glacial age. 

The Swift River Valley is well timbered, and rock-outcrops are infrequent on the plateau; 
they are obscured by vegetation and glacial debris. The latter is probably not thick except 
locally. The formation is well exposed in the gorges and consists of alternating bands of 
sediments, chiefly argillite, and volcanic rocks. These rocks are intruded by tongues of acid 
ianeous rock on the Swift River, and by hornblende-diorite in Lightning Creek Gorge, in the 
hydraulic pit on Gagen Creek, and also on Sovereign Creek. Quartz veins do not appear to 
be numerous in the region, although they may be obscured by vegetation and glacial debris. 
Some are exposed in the hydraulic pit on Gagen Creek; one vein is 4 feet in width. 

From the topography it is clear that the region to the east of Swift River has been 
subjected to post-Glacial uplift. It is indicated that former north-westward-flowing streams, 
on the plateau adjacent to the right bank of Swift River, have been subjected to stream 
piracy. In rejuvenating, the Swift River appears to have shifted west of its former course. 
Indications of earlier channels of this river exist on the plateau in the form of depressions, 
trending more or less parallel to the river, and occupied mainly by meadows and swampy 
ground. Chief of these are the “ Moose Pasture,” immediately south of Sovereign Creek, a 
depression about 2 miles in length, in which is situated a lease owned hy G. S. Gagen; another 
marked depression about 1 mile in length, occupied by B small creek entering Swift River 2 
miles below Sovereign Creek; and the depression now occupied by Lost Valley Creek, which 
may be the north-westerly continuation of the first-mentioned. 

Placer deposits in this 81‘88 oeeur as:- 
(I.) Post-Glacial concentrations on indurated false bed-rock material, consisting mainly 

of inter-Glacial slum and gravel deposits. The Cottonwood River Valley is floored with such 
indurated material for a distance of not less than 10 miles, and the Swift River Valley for a 
distance of about I mile in the part examined. 

(2.) Buried channels, indicated as lying instream on both rivers. 
(3.) Past-Glacial concentrations of a different type to that cited under (1) above, and 

also buried channels, exhibited at individual properties, such as that of H. G. Jsmieson, on 
Gagen Creek. 
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Of these, the first two are the most important commercially, and warrant considerable 
investigation. 

Both the Cottonwood and Swift River Valleys aye underlain apparently for considerable 
distances, saw in the canyons, by indurated material, chiefly slum and gravel. It is thought 
to be mostly of inter-Glacial age, and on it post-Glacial deposits of auriferous gravel of 
comparatively shallow depth have been laid down in the bed of the river and’on low-lying 
flanking benches. Indurated material underlies the Cottonwood River Valley, up-&&am from 
Pre-emption Lot 9610, as far as the lower end of the post-Glacial canyon, down-stream from 
the Quesnel-Barkerville Road crossing, and is possibly present in the valley above this’ road- 
crossing, but time was not available for examination of that part of the river. In the Swift 
River Valley, in the vicinity of Placer-mining Leases 2061 and 2062, the bed of the river and 
large benches on both hanks are floored with indurated slum. 

This deposit is important, for although gold values are known to vary widely at the 
different points it forms a false bed-rock of wide extent and underlies a large volume of 
gravel. Detailed testing is warranted to ascertain if dredging or drag-line possibilities are 
offered, either locally or considering the valleys of these rivers as a whole. The physical 
properties of the indurated material are favourable to either type of operation. 

Because the deposits forming this false bed-rock are well indurated, resemble glacial 
rather than Tertiary deposits, and contain small seams of lignite, they would appear to be 
mainly of inter-Glacial age. It is, of course, quite possible that some exposures may be 
Tertiary. The seams of lignite are of considerable value in tracing this deposit up-stream. 
The presence of well-carbonized lignite in unconsolidated material in the lower part of 
Lightning Creek Valley, near Coldspring House, has long been known. It is understood that 
home lignite was used as fuel in the early days of mining. This lignite was apparently 
obtained from the south hank of Lightning Creek, opposite Coldspring House, and detailed 
mention is made of it on page 29, Geological Survey, Canada, Memoir 149, 1926. This 
exposure has apparently been subsequently covered up, or washed out by the river, as no 
evidence of it could he found this year. In 1934, Keystone-drilling for placer on the eastern 
part of Preemption Lot 443 disclosed lignite beds of great thickness in unconsolidated 
material on the north hank of the creek. Last year application was made for rights in this 
region, under the “Coal and Petroleum Act, ” by Consolidated Gold Alluvials of British 
Columbia, Limited, with a view to the possible utilization of this lignite as fuel at Wingdam. 
This company, in 1931, drove an sdit on the right bank of Lightning Creek, about 15 feet 
above creek-level, at the base of the flat on which the Keystone-drilling was done. The adit 
is 21 feet in length and is driven on a bearing north 5 degrees east, in line with a row of 
holen drilled on a due north hearing. It discloses for its entire length interstratified clay 
and lignite beds, apparently striking due east and dipping south at 45 degrees. Near the 
portal the overlie is only 2 feet in thickness and consists of soil and gravel. Whether this 
lignite is in place or not is indeterminate from the exposure. There is a likelihood, however, 
that the lower part of Lightning Creek Valley is floored with inter-Glacial deposits. 

There is much evidence of early mining of post-Glacial bench deposits. Some bf these 
are quite extensive, notably on the right bank of the Cottonwood River, somewhat abave the 
%&file post (where the river cuts across its former channel, previously mentioned as lying 
buried in its right bank, up-stream from this point) ; on the right hank of Lightning Creek, 
up-stream from the mouth for about 1% miles; and on the right bank of Swift River 
immediately down-stream from Sovereign Creek. Subsequent to these early operations, the 
numerous bars and benches of the Cottonwood and Swift Rivers have long engaged the eflorts 
of nwnerous prospectors at favourahle stages of water. 

On Placer-mining Leases 2061 and 2062 on the Swift River, Keystone-drilling was carried 
out by G. A. Dunlop in 1922. In Geological Survey, Canada, Memoir 149, page 177, it is 
stated: “ In all, thirty-six holes were put down. All the gold is in the surface gravels, which 
average 13 feet in thickness and have a maximum depth of shout 25 feet. Two or three holes 
were put down about 75 feet, hut did not reach bed-rock, the surface gravels being underlain 
by hard silt and boulder-clay carrying no gold. Mr. Dunlop estimates that the drilling proved 
approximately 4,000,OOO yards of ground having an average value of 31 cents 8. cubic yard. 
The surface is fairly heavily timbered in places, but a large part is grass land. The surface 
gravels are fairly coarse, but contain few, if any, large boulders. The gold is concentrated 

t 
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mainly on the clay, the surface of which is nearly level, and is mostly flaky, but not very fine, 
and is easily saved.” A suction-dredge, from which favourable results were hardly to be 
expected, was installed on this ground in 1924, but this operation was short-lived. On the 
same ground, in 1932, C. H. McDonald installed a Sauerman high-line plant that was not in 
operation for any length of time. Subsequently this ground has lain idle. 

In 1982 attention was directed to the plateau immediately south of Lightning Creek by 
G. S. Gagen’s discovery of rich superficial gravel on the right bank of Gagen Creek. Subse- 
quently, Sovereign Creek Gold Mines, Limited, incorporated in 1934, acquired this ground, 
brought in a water-supply by ditch and flume from Sovereign Creek, installed plant, and 
commenced hydraulicking. The latter was of short duration, and confined to an area about 
500 by 375 feet. This ground was acquired in 1936 by H. G. Jamieson, who has since done 
considerable testing. The property is described in the Annual Report, Minister of Mines, 
British Columbia, 1934, pages C 28 and C 29. 

This year a considerable amount of systematic testing was done by W. J. Noon on the 
leases of E. McMillan and Mrs. McMillan, on the Cottonwood River (described in Annual 
Report, Minister of Mines, British Columbia, 1936, pages C27 and C28). A number of 
shallow shafts were sunk by the caisson method, followed in the late autumn by Keystone- 
drilling. The result of this investigation is not fully known to the writer. 

The origin of the gold in the post-Glacial deposits of this orea is a matter of considerable 
interest and importance. At certain points it is due to intersections of earlier channel- 
segments. Below Wingdam numerous old workings on Lightning Creek indicate the existence 
of post-Glacial deposits not attributable to channel intersection. 

During the year, the operations of Consolidated Gold AlluviaIs of British Columbia, 
Limited, have demonstrated that the gold in the rich bed-rock gravel of Lightning Creek 
at Wingdam is of exactly the same character as that in the up-stream higher-lying gravel, 
of presumably inter-Glacial age, which constitutes the Sanderson mine. The post-Tertiary 
age of the bed-rock gravel has been established by fossil evidence. The rich bed-rock deposits 
are indicated as having resulted from resorting of the inter-Glacial gravels. The latter must 
have resulted from resorting, of glacial material, and the size of the deposit at Wingdam 
indicates the large amount of rich debris which must have been resorted. 

With regard to a possible local source of gold to which placer occurrence, generally within 
the area, might be attributable, reference is invited to the Annual Report of the Minister of 
Mines, British Columbia, 1933, pages 115, 116, and 111. It will be noted that the Mesozoic 
rocks bordering those of Precambrian age on the west are invaded at a number of points by 
stocks and tongues of the Central batholith. Instrusives also occur in the Precambrian rocks. 
The fact that in the south-eastern part of this area auriferous quartz veins occur in both 
Precambrian and Mesozoic rocks suggests that this may also be the case, at other points, 
along the Wingdam-Likely belt. 

Six Placer-mining Leases Nos. 3783, 3784, 3834, 3831, 3899, and 3900, held 
Leases of by W. D. and J. W. Jones and associates, of Cottonwood, are situated on 

W. D. and J. W. the Cottonwood River at and down-stream from Umiti (Deep) Creek. The 
Jones and ground covered lies mostly on the north side of the river, and on Umiti 
Associates. Creek. The property is reached either by a go-devil trail, 3% miles in 

lentih, which branches from the Quesnel-Barkerville Road at the top of 
Is-Mile Hill, 18 miles from Quesnel, or by a pack-trail, 7 miles in length, which branches 
from the Quesnel-Barkerville Road at the bridge across the river and follows the north side 
of the latter. The go-devil trail is the only route over which any heavy supplies can be 
taken to the property. It crosses the plateau in a northerly direction, descends the river- 
valley on a fair grade, and reaches the river opposite Umiti (Deep) Creek. 

Up-stream from Umiti (Deep) Creek for somewhat less than a quarter of a mile, and 
down-stream from this creek for about half a mile, there is an extensive bench, terraced in 
part, that rises above river-level to a maximum height of 35 feet. This, so far as is indicated 
by such testing as has been carried out to date, is underlain by indurated material at an 
average depth of 10 to 12 feet. The overlie consists of an upper stratum of barren silt up 
to 4 feet in maximum thickness, overlying post-Glacial auriferous gravel lying on the false 
bed-rock. It is stated that nine pits sunk at various points on this flat indicated encouraging 
values. At certain points near the river considerably better values have, it is stated by the 
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owners, been obtained. At one point, from 800 cubic yards of gravel gold to the value of 
$1,200 is reported to have been recovered. 

At the back of this bench, west of Umiti (Deep) Creek and about 26 feet above it, there 
is another bench, about half a mile in length and about 300 yards in width. It is underlain 
at its east end by indurated material and near’ its west end by altered andesite, a formation 
that is prevalent in this region. This higher bench is partly covered by the leases and partly 
by one held by David V. Sanders. Rock-exposures on it are scanty, but there is concentration 
of gold on the false bed-rock and on the altered andesite. The overlie of well-washed gravel 
is from 16 to 18 feet in thickness, with a certain amount of silt and surface soil on top. 

Considerable work has been done on the south side of the river directly opposite Umiti 
(Deep) Creek. Bench deposits overlie indurated material; values are stated to be good, but 

considerable trouble was experienced owing to sloughing of the valley-slopes over working- 
faces. 

Down-stream about half a mile from Umiti (Deep) Creek a large U-bend of the river 
surrounds an extensive low-lying bench on three sides. No great amount of testing has 
been done on it, but it is of potential promise and warrants testing. Opposite one side of 
this bench, on the north side of the river, there is another low-lying bench of considerable 
size, and down-stream on both sides of the river there is a considerable amount of low-lying 
bench-ground that warrants testing. 

It is considered that sufficient testing has been carried out to date to warrant more 
detailed investigation to determine if dredging or drag-line possibilities exist. 

One lease, owned by S. Svenson, of Cottonwood, is on the right bank of the 
Lease of Swift River, adjoining Placer-mining Leases 2061 and 2062, about 2% 

s. Svemon. miles down-stream from Sovereign Creek. It is reached either by a foot- 
trail, about half a mile in length, that follows the right bank of the river 

from Placer-mining Lease 2061, or by a branch trail, a few hundred yards from the Foster 
Road, that passes along the plateau immediately above the workings, on the right bank 
of the river. 

The lease covers a somewhat irregular low-lying bench varying in width from 60 to 150 
feet, Ranking the right bank of the river, at the back of which the river-bank rises sharply 
at most points to the plateau, about 210 feet above the river. ~There is a very marked large 
depression trending south-eastward from the river-bank and outer edge of the plateau. It 
becomes rapidly shallower and less distinct on the plateau. The region is well timbered and 
there are no bed-rock outcrops in the immediate vicinity. 

The placer occurrence at this property consists of post-Glacial concentrations on 
indurated glacial material immediately adjacent to the river and resorted by the river. 
Instream in the pits, auriferous gravel overlies bard-pan and is overlain by boulder-clay and 
glacial material. It therefore must be of Pleistocene or earlier age, unless the boulder-clay 
has sloughed to its present position after the gravel was resorted by the river. The gold is 
fairly coarse, one nugget valued at $4 is stated to have been rec~overed. The owner states 
that when one lot of placer gold weighing 71 dwt. was screened, it was found that 44 dwt. 
failed to pass a X-mesh screen. The coarse character of the gold, coupled with the existence 
of the depression in the river-bank at this point, suggests that the source of the gold may 
be from a tributary channel, but insufficient work has heen done to pass a definite opinion 
an this point. 

The workings lie along the river-bank within a distance of somewhat over 300 feet. By 
using the water supplied by an underground spring, the owner has opened up two pits by 
ground-sluicing, aided by shovelling. The face of the down-stream pit exposes 1O’feet of 
glacial debris overlying a S-foot stratum of poorly-sorted cemented gravel, which in turn 
overlies 15 feet of washed hut poorly-sorted auriferous gravel. No bed-rock, true or false, 
is exposed beneath the lowest gravel. 

The up-stream pit is about 15 by 16 feet in size. The pit-face exposes 2 to 3 feet of 
well-washed auriferous gravel underlying 16 feet mainly of boulder-clay, and overlying 
indurated finer gravel and clay or hard-pan. About 3,000 cubic yards of material has been 
removed from this pit, from which the owner states that about 20 oz. of gold was recovered. 
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At a point 120 feet up-stream from the last ground-sluice pit and 6 feet above river- 
level, the face of a S-foot adit at the end of a 60.foot open-cut exposes hard-pan overlain by 
3 feet of washed gravel and 3 feet of surface debris. 

Morehead Creek. 

The property of this company consists of three claims and two leases, 
Priority Mines, situated on Morehead Creek, about 3 miles below Morebead Lake. It is 

Ltd. reached by a motor-road, 2% miles in length, which branches from the 
main road to Likely, immediately north of Morehead Lake. Morehead 

Creek flows from Morehead Lake north-westward in a well-timbered valley of mature relief 
for about 2 miles before it is joined by Warran Creek, which drains the extensive flat terrain 
to the west. Somewhat over half a mile below this point Morehead Creek cascades over falls, 
turns sharply, and from this point to its junction with Little Lake Creek trends north-east 
in a steep-sided valley, some hundreds of feet in depth. In this valley the rack-walls are 
continuous save for a length of somewhat over 500 feet, commencing 2,700 feet below the 
falls. Although the banks of the creek’s containing-valley are steep at all points, on the 
left bank at the up-stream end a gap in the rock-walls about 250 feet in length is occupied 
by a steep bank of clayey gravel. The right bank is flanked by a flat 10 feet above the creek, 
about 100 to 150 feet in width, at the hack of which is a small bench of maximum width 50 
feet, at a height of 40 feet above the creek. Behind this rises the steep eastern valley-slope, 
the underlying formation being obscured for a distance of several hundred feet by dense 
vegetatirn. The formation outcrops again on the right side of the creek at the down-stream 
end of the low-lying flat where the creek a.gain cascades over falls. The superficial placer 
deposits found on this flat engaged the attention of the earliest miners, and to this part of 
the creek mining effort has been subsequently confined, and on it the present operations are 
centred. 

The geology of this region is described in Geological Survey, Canada, Summary Report, 
1932, Part Al, pages 81 and 82, and on pages 101 and 102 an account is given of this 
property. 

The formation exposed in the vicinity of the workings consists of volcanic rocks. 
The placer deposits at this property occur as:- 
(a.) A buried channel of prevailing north-easterly flow, cut obliquely by Morehead Creek. 
(6.) Post-Glacial deposits on the low-lying bench on the right bank of the creek near 

the intersection of the buried channel. These attracted the attention of the early miners, 
and were formed by Morehead Creek in cutting through the upper gravel-strata of the buried 
rhannel. and such overlying glacial dehris as must formerly have occupied the valley. 

The supeficial placer-deposits on the low-lying flat flanking the right bank of the creek 
must have been largely worked out hy the earliest miners, who left no evidence apparently of 
any attempt to reach bed-rack. in the eighties, R. D. Davis endeavoured to reach the bed- 
rock of the buried channel by sinking, at the northern end of the flat. He failed because of 
the water encountered. Subsequently a tunnel driven at the base of the falls below the flat 
proved tr, be above bed-rock in the channel. In more recent years the ground was acquired 
by S. Prior, who utilized water from Marehead Creek to wash some of the upper gravel 
stratr. Tn 1933 the property was acquired by Priority Syndicate, which was recently 
incorporated as Priority Mines, Limited. This syndicate and company drove a tunnel 150 
feet in length, below the former tunnel at 2,625 feet elevation, through the rack that forms 
the rieht bank of Morehead Creek, and penetrated the left rim of the buried chamiel above 
‘+-rock. A storage-dam was constructed on Warran Creek, and a supply of water for 
hvdraulickiny brought in by a flume from the top of the upper falls on Morehead Creek. 
The penqtock at the end of the flume, at 2,805 feet elevation, gives a head at the monitor of 
145 feet. By placing a sluice-flume in the tunnel and continuing the sluice-flume beyond the 
tunn~~l in Morehexd Creek a further distance of 400 feet a considerable yardaxe of upper 
yravrl has been piped out. The maximum depth of the hydraulic pit at the head of the 
aluire-Rume, below the low-lying flat, is 40 feet. It has been found that to continue hydraulic 
operations it will be necessary to lengthen the sluice-flume, owing to the accumulation of 
tailinKs. It is therefore proposed to increase the length by another 1,500 feet, and to put 
steel plates in the lower end. The grade of Morehead Creek to its junction with Little Lake 
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Creek has been ascertained by the management as being 3.1 per cent. No attempt has been 
made by this company to reach bed-rock, because it is considered that as bed-rock gravel can 
only be mined by some form of drag-line installation, the removal of a large amount of 
overlying gravel is the first step necessary. It is therefore the intention to continue 
hydraulicking to afford the necessary space to accommodate a drag-line, should investigation 
of bed-rack values be found to justify its installation. Encouraging values are reported in 
the overlying gravel. 

It is clear that up-stream from the workings this channel lies buried in the left bank 
of Morehead Creek. From examination of the region it seems likely that the up-stream 
continuation lies considerably instream from Morehead Creek, in a direction about south 39 
degrees west from the hydraulic pit. Down-stream from the workings, the continuation of 
the buried channel lies in the right bank of Morehead Creek, and presumably it emerges in 
Little Lake Creek Valley. It seems likely that this buried channel is a former channel of 
Warrsn Creek, which was then a tributary of Little Lake Creek. Seth rims of the buriel 
channel are exposed in the hydraulic pit, but the bed-rock is not, and its depth is unknxw 
beyond that it is below Morehead Creek. It is apparent that the canyon of Moreha- Crrz:: 
is largely of post-Glacial age, although incision may have been commenced in inter-Glaciai 
i:ime. Exposures arc as yet inadequate for one to form an opinion as to the age of the buried 
channel, but the well-imbricatsd gravel leaves no doubt that the direction of flow ma:; 
north-eastward. 

It is apparent that within the hydraulic pit and that part of the creek under invest@,- 
tion, all gravel, and any once-existent glacial material, has been well resorted down to the 
level of Morehead Creek by this creek. It is only on the north-eastern edge of the hydraulic 
pit and at the up-stream end of the low-lying flat that glacial overlie is exposed. It is 
heavy at these points, but operations are not now concerned with it. 

The cross-section of gravel in the pit shows that hydraulic operations have gone beneath 
the range of sorting by Morehead Creek water and have exposed the well-washed coarse and 
fine gravel of the ancient channel. These gravels show pronounced imbrication indicative of 
an original north-easterly flow of water. In these gravels are layers of indurated gravel, 
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which serve.as false bed-rocks and prevent gold from sinking in the course of hydraulicking. 
The overlying gravels, resorted by Morehead Creek, have a maximum thickness of about 22 
feet, and are composed of the following strata: At the top, a bed about 4 feet in thickness 
of sorted gravel with a few large boulders; below this 6 feet of medium-size and fine well- 
washed gravel; below this, a Z-foot bed of sand; and at the bottom about 10 feet of coarser 
well-washed gravel. The gravels are derived partly from local rocks and partly from rocks 
foreign to the immediate vicinity. 

PROGESS NOTES. 

LODE OPERATIONS. 

BY 
J. A. MITCHELL. 

C&boo Area. 

Cariboo Gold Quartz Mining Co., Ltd.-R. R. Rose, general manager: R. E. Vear, mine 
superintendent; Les Walker, mill foreman; P. Johnson, master mechanic; C. Bonlding, 
mill superintendent. During 1938, No. 2 shaft was sunk an additional 54 feet to allow 
sinking operations to be carried on at any future date without interrupting operations on 
the 1,900 level. No. 1 shaft was sunk 71 feet and the 1,800 level opened up. 

At No. 2 shaft, drifting and crosscutting was continuous throughout the year on the 1,800 
and 1,900 levels. As yet no stoping has been started on these levels. The extensions of 
several veins were developed on the 1,500 and 1,700 levels and these are now being stoped. 
No development on the 1,500 level and the 1,200 level was directed toward testing the ore 
possibilities on the hanging-wall of the Lowhee fault in the Pinkerton zone. Some work 
was also done on the 1,500 level under the surface outcrops in the Butts zone. The 1,500 
main haulage-level was extended along its original course for a distance of 1,194 feet. 

A eoncrete portal extending for approximately 100 feet was erected at the entrance of 
the 1,500 main haulage-level. 

Underground development during the year consisted of 1,065 feet of drifting, 7,665 
feet of crosscutting, 1,281 feet of raising, 125 feet of shaft sinking, and 10,355 feet of diamond- 
drilling. 

On the average throughout the year 212 men were employed underground, thirteen in 
the mill, seventy-nine on the surface, and there were thirty-two salaried officials. 

During 1938, milling was at the rate of 250 tons per day for January and February, 
and then stepped up to 216 tons per day. During August and September the tonnage was 
generally increased to 300 tons per day in October, at which rate it has been maintained. 
A total of 102,539 dry tons of ore was milled in 1938, with a production of approximately 
42,808 fine ounee~ of gold and 3,249 oz. of silver. 

In the power-house a Clarkson-Thimble exhaust-heat boiler was connected to the 375-k.v.a. 
unit. There are now two of these in operation. 

On the surface, additions were made to the machine-shop, dry- and bunk-houses. 
Island Mountain Mines Co., Ltd.-M. D. Banghsrt, manager; T. H. Munn, general 

superintendent: E. W. Johnson, mill superintendent; H. Hewat, mine superintendent. The 
mine and mill operated continuously during the year. The mill, which has a daily capacity 
of 125 tons, treated a total of 44,916 tons of ore during the year and produced 18,351 oz. of 
gold and 2,637 oz. of silver. 

Stoping operations and development were carried out over a vertical range of 750 feet, 
from 250 feet above the main or 4,000 level to 500 feet below the main level, with develop- 
ment being vigorously advanced on the bottom or 3,600 level. During the latter part of 
the year and the first two weeks of 1939, the main operating shaft was deepened to 1,079 feet 
below the collar and additional levels opened at the 3,376, 3,250, 3,125, and 3,000 elevations. 
During the year 7,364 feet of drifting and crosscutting, 1,300 feet of raising, 473 feet of 
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shaft sinking, 147 feet of shaft stations and pockets, and 23,233 feet of diamond-drilling 
were done. 

The average number of men employed underground and on the surface throughout the 
year was 111 men. 

C&boo Consolidated Mining Co., Ltd.-This property did not operate during 1938. 
Cariboo Thompson Gold Mines, Inc.-C. E. Gordon Brown, manager. A small crew, 

maximum 10 men, was employed during the year in erecting camp and driving tunnel. 
The C&boo Thompson property adjoins the holdings of the Cariboo Hudson Gold Mines, 

Limited, and the camp is below the Hudson mine-road, about 22 miles south of Barkervilla 
Comfortable living-quarters were established and other buildings are contemplated. A 

321-f& crosscut was driven and intersected the objective, a small quartz vein occurring in a 
north-striking fault-fracture which is well mineralized with finely-crushed pyrite. This vein 
has been followed by drifts respectively 35 feet north and 98 feet south from the crosscut. 

A small fan has been installed to control the ventilation in the drifts. 
Cariboo Hudson Gold Mines, Ltd.--J. D. MacDonald, superintendent. During the year 

development-work was continued on the 200 level, a 100-f& winze was driven, and the 260 
and 300 levels were started from this w&e. A raise-connection on the vein was made 
between the 300 and 260 levels. 

From the Simloek Creek side the 600 level crosscut, 400 feet below the 200 level, was 
driven. This drive intersected several quartz veins including what is considered the down- 
ward continuation of the main vein on the 200 level. A raise is now being driven on this 
vein between the 600 and 200 levels. 

During the year numerous necessary additions were made to the camp. A loo-ton mill 
was erected and at the end of the year this mill was treating 60 tons daily. 

Braleo Group.-E. Parr, engineer in charge; E. Hansen, superintendent. The Pioneer 
Gold Mining Company of B.C., Limited, took an option of this property which adjoins the 
Cariboo Hudson. A crew of fourteen men was employed at surface-stripping, but results 
were discouraging and the option was relinquished. 

Snowshoe Gold Mines, Ltd.John Matson, mine manager. The Snowshoe is a new opera- 
tion financed by Fred Wells and associates. The property is 1 mile north of Yanks Peak and 
is approximately 7 miles due west of the Cwiboo Hudson mine. 

An extensive building programme, including bunk-house, power-house, warehouse, black- 
smith-shop, and dry was completed during the latter part of the year. A small steam-sawmill 
vas erected to cut lumber’far the camp construction and will be used for future contemplated 
extensions to the present camp. 

Preparations are being made to carry out an extensive development plan using power- 
drills, but to date the main exploration adit has been advanced by hand-drilling approximately 
100 feet into the hill. 

A Diesel engine and Ingersoll-Rand compressor are on the ground but are not yet 
installed. A crew of twenty-nine men is employed at the camp. 

During the year a Government road was laid out from Barkerville over the main divide 
:o Keithley. A considerable amount of grading has been completed. 

About 250 tons of freigl&, chiefly mine-supplies, were taken over this road to the 
Snowshoe camp. Diesel caterpillar-tractors were used for grading the roads and hauling the 
freight. 

The development adit now being driven will cross some of the smaller veins and tap the 
larger quartz-bodies at considerable depth. 

Cwiboo Midas Mines, Ltd.-(Amparo Mining Company, Inc., Philadelphia, U.S.A.) 
J. B. Knaebal, manager; P. Bebnsen, superintendent. In the late fall operations commenced 
at this property, which is near the summit of Yanks Peak on the north slope, and an extensive 
building campaign was under way at the end of the year. 

The present programme calls for a l,OOO-foot adit. Fifteen men on three shifts are 
employed in driving this heading. A 3800 Diesel and compressor have recently been installed 
to supply compressed air to the drills. The adit is in 290 feet and is ventilated by a gasoline- 
driven blower and S-inch vent-pipe. 

Supplies at first were freighted in from Barkerville over the road leading to the 
,%owshoe mine, but are now brought in via Keithley then to the mine on pack-horses. 
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Qu~snelle Quartz Minilzg Co., Ltd.-T. Norton Youngs, manager; Russell Ross, general 
superintendent. In the period from June, when underground operations were resumed, until 
the end of the year, the following development-work was accomplished at this mine: 192 
feet of drifting; 192 feet of crosscutting; 251 feet of raising. In addition, several stapes 
were opened up and equipped with chutes and manways. A complete assay plant is main- 
tained at the property and an intensive sampling programme has been carried out. 

During the summer a cyanide plant was constructed and put into operation an November 
27th. The milling equipment consists of a 275.ton coarse-ore bin at the head of the surface 
tram from the mine-shaft head, a 9- by 15~inch Allis-Chalmers jaw-crusher, and a 40.foot 
conveyor to a loo-ton fine-ore bin. 

The 4%- by l-foot Allis-Chalmers ball-mill is driven by a 75-horse-power General Electric 
motor and operates in closed circuit with a 3. by l&foot Darr Simplex classifier. The 
classifier overflow is sent by gravity by a 1% by 19-foot Dorr combination washing-thickener 
(top tray), then to two lo- by 14-f& Dorr agitators, and back through the second, third, 
and fourth compartments of the thickener before being pumped to the tailings launder. The 
gold solution is clarified and treated in a Merrill-Crowe, bag-type, precipitation unit. The 
precipitate is refined in a Monarch tilting-pot furnace. 

The crushing and grinding units are capable of handling up to 100 tons per twenty-four 
hours and although the present tank-capacity is 25 to 30 tons the addition of further thickeners 
and agitators would make an increase in tonnage a simple and comparatively inexpensive 
matter. 

The mill machinery is all elcetrieally driven by 440.volt motors with power supplied from 
a 125.k.v.a. generator driven by a 120.horse-power Vivian Diesel engine. 

During the year an averwe of thirty men was employed: eight in the mine, thirteen at 
the mill an construction, seven on the surface, and two salaried officials. 

Cariboo Yankee Be& Mining Co., Ltd.-W. F. Cameron, manager; C. R. Cameron, 
foreman. The main development tunnel, planned to intersect the Corban series of quartz 
veins at a depth of approximntely 100 feet, was advanced to 1,643 feet from the portal before 
operations ceased for the year. 

.Mar~iwar Grout.-L. II. Hinton, engineer in charge. The N. A. Timmins Corporation 
took an option on this propcrt.y during 1938 and did considerable exploratory work in the 
form of deep trenches and open-cuts. It is understood that the option was relinquished. 

Goldeil Orr: &&iieate.-Forbes A. Clarke, amera. manager. At. the time of inspection, 
three men were employed in driving two short adits. 

Be&H&n Group.*-Alfred Holmwood, of Prince George, during the year unwatered a 
shaft sunk 2 number of years ago to explore some intersecting quartz wins of maximum 
width 3 feet contained in schistase greenstone. The property is mar the north end of the 
boundary-lint between Prc-emption Lots 1602 and 1601, and is reached by following the 
Prince Geors+Hazelton Road south-westward far a distance of 6% miles, at which point a 
wagon-road 3>% miles in length leads to the property. Sampling disclosed material gold 
values at one paint. 

Lw 

Cnmms GRAHAM. 

Usk District. 
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Hazelton District. 

Silver Standard Mine,Canadian Cadillac Gold Mines, Limited. A. S. Williamson, 
manager. This property, from which considerable tonnage has been mined some years ago, 
was reopened. 

Nos. 4 and 6 crosscut tunnels have been cleaned up and retimbered. They are now in 
good shape. These tunnels are each in about 950 feet and intersect several veins. 

Ore-extraction in previous years had been on the 400 level, No. 4 adit, where eonsider- 
able stoping had been done. 

Some additional work was done on all veins by hand, principally for sampling purposes. 
No underground mining operations were carried out. 

The old camp was cleaned up and the necessary repairs made to the various buildings. 
There is nothing definite yet with regard to a future programme. 

Smithem District-Hudson Bay Mountain. 

Glacier Gulch.-Campbell, Loveless & Banta continued operations on their claims and 
made a shipment of ore. Prospecting was also done on the Snowshoe, Coronada, Victory, 
and Empire groups. 

Babine Mountain. 

Prospecting was done an the Valhalla, Rainbow, Driftwood, Victoria, Lorraine, and 
Silver Pick groups. 

Telkwa DistrictDome Mow,&&. 

Babine Gold Mines, Ltd.-Nothing was done on this property during the year. 

Grouse Mountain. 

Prospecting was done on the D. & N. and Last Chance groups. 

To&y District. 

Some prospecting was done on the Gold Group, Golden Eagle, and several other groups 
during the summer. 

Aiken Lake District. 

Croydon Grou&-Consolidated Mining and Smelting Company of Canada, Limited. E. 
Brunland, superintendent. 

Considerable prospecting was done during the summer, eight men were employed. Work 
was discontinued in September when a bush fire destroyed the camp. 

MERCURY DEPOSITS. 

Fort St. James District. 

Mercury Grozq-0. J. O&rem, owner. Under option to Consolidated Mining and 
Smelting Company of Canada, Limited. Eight men under the direction of E. Brunland 
carried on active prospecting on this group. This is being continued during the winter 
months. 

ANTIMONY DEPOSITS. 

Snowshoe Grow-O. J. Ostrem, owner. Some prospecting has heen carried on by the 
cwner on this group. 

TUNGSTEN DEPOSITS. 
R-2 

J. A. MITCHELL. 

Hardscrabble M&w.-Columbia Tungstens Company, Limited. A. E. Pike, manager; 
D. D. Fraser, consulting engineer. During the early part of the year, underground develop- 
ment was carried on with a skeleton crew of fifteen men. In May the power-house, pilot-mill, 
and adjoining buildings were completely destroyed by fire. 

Underground work was suspended and rebuilding was commenced during the summer 
with the erection of a power-house 24 by 42 feet. The plant installed consists of a X20- 
horse-power Ruston Diesel to drive a 100-k.v.a. General Electric generator, and a 60-horse- 
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power Ruston to drive a Holman 312~cubic-feet compressor. Starting equipment and a 
small auxiliary lighting plant were also installed. 

A new frame structure bunk-house, 24 by 66 feet, was built and a new office building 
erected. All buildings were wired and connected to water-mains. 

An electric hoist is being installed and is being equipped with safety devices as required 
by law. 

Because of suspended operations during the rebuilding period, underground development 
was light and consisted of only 80 feet of sinking, 166 feet of crosscutting, and 266 feet of 
drifting, a small part of which was in the overburden. 

PLACER OPERATIONS. 

BY 
J. A. MITCHELL. 

(N.B.-A general shortage of water curtailed the production of placer gold during 1938.) 

Consolidated Gold Alluvials of B.C., Ltd.-A. M. Richmond, general manager; E. E. 
Mason, general superintendent; J. K. Halley, mine engineer. This company operates the 
Win&am mine at Wingdam; workings are known as the Sanderson and Melvin mines. 

The Sandwson mine-workings are in inter-Glacial gravel at an elevation of 2,960 feet. 
Access to them is by one vertical and one incline shaft, both driven in gravel. The pillar- 
and-stall method of mining is used, with close timbering. The workings now cover an area 
of 20 xres. Haulage is by means of a storage-battery locomotive. About ninety men are 
employed. During the year 62,436 cubic yards of gravel was extracted, yielding 7,046 fine 
ounces of gold. 

The Melvin workings were projected to mine the narrow, deep channel of Lightning 
Creek. They consist of a drainage and service level in rock at 2,800 feet elevation, and 
drives in the deep channel at 2,876 feet elevation, connected to the farmer by raises and 
sub-levels in rock. Entry is had by a 279.foot shaft sunk in rack. During the year, three 
entries were made into the deep channel and 224 linear feet of reef drives and 1,060 feet of 
gravel drives were completed. These workings were flooded by the waters of Lightning 
Creek on March 22nd, 1938. Since that date no further work has been done. 

Conditions at the Sanderson mine are entirely different: there are no bodies of slum to 
contend with and the gravels are thoroughly drained. Provided experienced men are in 
charge these gravels can be safely worked without difficulty. 

The Saxderson workings are separated from the Melvin workings by an 18.inch reinforced 
roncrete bulkhead at the top of the connecting raise. The level of the water in the Melvin 
workings is kept below this bulkhead by the use of a 500-gallon-per-minute Pomona pump 
located at the collar of the Melvin shaft. This is capable of handling the flow but a 1,000. 
gallon-per-minute Johnson pump is in reserve for emergency use. 

&mm-Quesnelle Placers, Ltd.-Brian Briscae, managing director: A. C. Stewart, super- 
intendent. Fourteen men and a No. 6 monitor under 126 lb. pressure were employed at this 
operation at the time it was inspected. 

Quesnel Mining Company, Ltd.-Chas. S. Buck, superintendent. An average of thirty- 
five men was employed at this operation during the summer. 

Deriving water from Spanish Creek, this company has opened up a hydraulic pit an 
the Cariboo River, on the Ruby lease, down-stream from Spanish Creek, proving the existence 
of a former channel of the river lying buried instream in the south bank of the latter. The 
bed-rock is about 25 feet above the river. So far as is known, this is the only hydraulic that 
experienced no water-shortage during the year, the supply being adequate for. the continuous 
operation of one g-inch and one ‘I-inch nozzle throughout the season. 

Placer Engineers, Ltd.-Ernest F. Lang, manager. It is reported that twelve men and 
and one monitor mere employed at this operation during the summer. 

Bullion Placers, Ltd.-Ray F. Sharpe, general manager; J. A. Ryland, superintendent: 
J. Forman, mine foreman. An average of seventy-five men and two monitors were employed 
at this operation during the summer. 
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The abnormally dry season resulted in an unavoidable curtailment of yardage-output, 
end at the latter part of the season probably would not exceed 1,260,OOO yards. The wisdom 
of the campaign of Keystone-drilling carried out in recent years has been demonstrated, as 
it has been of a particularly informative character, revealing unexpected features, and 
enabling future operations to be planned with certainty. The Bullion pit has now holed 
through to the upper part of the South Fwk pit. 

Pine Creek Mining Co., Ltd.-There were ten to twelve men and one monitor employed 
during the year. 

Buward Placers, Ltd.-There were ten to twelve men and one monitor employed et this 
operation during the year. 

Sangdang Placers.-Wm. H. Hong, general manager. A No. 6 and No. 2 monitor under 
60 lb. pressure and an average of fifteen men were employed at this operation. As wes 
general throughout the area, the lack of water seriously curtailed the production. The banks 
are up to 80 feet high. 

Last Chance Placers.-Wm. Hong, manager. One No. 3 monitor, working under a 
loo-foot head of water, and three men were employed at this operation. The banks are up 
to 70 feet high. 

Montgomely Creek Placers.-Wm. Hong, manager. One No. 1 monitor, working under 
e loo-foot head of water, and three men were employed et this operation. The banks are up 
to 60 feet high. 

The Ketch Mine.-Russel McDougall, superintendent. One No. 4 monitor, working under 
a pressure of 70 lb., and an average of fifteen men were employed et this property. 

Dragon Creek Placers.-Russel McDougall, manager; D. Smith, foreman. One No. 2 
monitor, working under a 40-lb. pressure, and a maximum of five men were employed at this 
operation. 

Eastman Red Gulch Placers, Ltd.-A. F. Eastman, general superintendent. One monitor 
end eeven men were employed during 1938. 

French Creek Hydraulio PhWW8, Ltd.-Ivan I. Felker, superintendent. This placer is 
worked by one monitor at 120 lb. pressure and eight men ere employed. 

Barkerville Gold Mines, Ltd.-C. A. McPherson, superintendent. Work at this placer 
was confined to construction-work and ditch-making. Nine men were employed. 

Slade Placers, Ltd.-Mary Caldwell, superintendent. This placer was worked by one 
No. 2 monitor until the water-supply failed. Work was then confined to construction-work. 
Three dams were built and the ground is in good shape for next year’s operation. Six men 
are employed. 

McMiZlan Leases.-Fraser Q Peers, of Quesnel, B.C., acting for Portland interests, 
drilled seventeen holes and put down nineteen shallow shafts preparatory to further drilling. 
This work ceased when the option was relinquished. 

No Name Placer M&?-Operating for the seme account as on the MeMillan property, 
Fraser & Peers, employing e crew of three men, put down four shafts to bed-rock on this 
ground. 

A new discovery of coarse gold was made during the year by D. Pearson on a small 
creek locally named No Name Creek; flowing north-eastward and eastward into Beaverpees 
Creek, north of the mouth of Baldhead Creek. The property is about 3% miles, by the 
Beaver Pass trail, from Beaver Pass House. By sinking in old Chinese workings, which 
followed post-Glacial gravels down to a false bed-rock of boulder-clay, the owner discovered 
coerce gold on true bed-rock only a few feet below the clay. The total recovery to date fro,,, 
ground-sluicing operations is reported as being very encouraging, including one nugget 
weighing 18 dwt. The continuation of operations will doubtless reveal the full signifieence 
of this discovery, which is not now clear from exposures, beyond the fact that it is of 
undoubted merit. 

Gagan Creek.-Still for the same account, Fraser & Peers, with a crew of men, are 
drilling and sinking a shaft on the leases owned hy H. G. Jamieson. 

Lowhee Mining Co., Ltd.-Chas. W. Lea, general manager; Henry Lee, manager; 
Joseph House, superintendent. At the time of inspection two No. 6 monitors were at work 
under 66 lb. preeeure per square inch. There were twenty-seven men at work, but the 
average number of men employed during the 1938 se~eon is reported to be about fifteen. 
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The effect of the dry season was severely felt at this property, at which hydraulic 
operations have now been carried on for forty years, the hydraulic pit and sluice-flume now 
reach a length of I% miles. 

BY 

Do”cLns LAY. 

Cariboo Placers, Inc.-This company, a Seattle incorporation, holds fourteen leases on 
the right bank of Antler Creek, adjoining and down-stream from the property of Guy& 
Placers, Limited. There is every topographic indication that a former channel of Antler 
Creek, home miles in length, lies buried in its right bank at a height of about 260 feet above 
the creek. Investigation seems warranted to determine if dredging or hydraulic pos- 
sibilities exist. 

DeviZ’s Canyon.-A new discovery was made during the year by R. R. M&at, immedi- 
ately east of Devil’s Canyon, on the Quesnel-Barkervillc Road. At this point, there is a 
considerable amount of meadow-land at the Chisholm Creek-Devil’s Lake Creek divide on 
both sides of the latter. Early miners worked off post-Glacial deposits situated on top of 
the east wall of Devil’s Canyon. The new discovery was made at the north end of a 
meadow considerably farther instream. A small hydraulic plant was installed by the 
owner, water for the purpose being pumped from one of the small lakes in Devil’s Canyon. 

Canamco, Ltd.-This company, of which E. B. Skeels is president, for some weeks 
operated a drag-line plant of modern design on a large bench on the left bank of the Fraser 
River, on Pre-emption Lot 502, 5% miles north of Quesnel, after which the plant was moved 
to Canyon Creek. This installation, of movable land-plant type, consists of a digging unit 
comprising a. boom drag-line caterpillar shovel with I-cubic-yard bucket capacity operated 
by a gasoline-engine, and a recovery plant mounted on caterpillar tracks, operated by a 
Diesel-electric unit. The recovery plant comprises receiving hopper; double-screen trammel 
(holes 1 inch round and % by 1 inch slotted) ; four 36.inch Ainlay centrifugal bowls with 
rubber riffles, for recovering gold, taking trammel undersize; sand-pump which stacks the 
tailings from the Ainlay bowls; and coarse tailings stacker. In this case wash-water was 
pumped from the river by a Jaeger self-priminK centrifugal pump. The capacity of this 
plant is about 75 cubic yards per hour and four men per shift are required for its operation. 

Pmpert~, of D. B. Wallesm- Two leases held by D. B. Wallesen on the west side of the 
Fraser River, in part situated on Pro-emption Lots 6170 and 82, are 5 miles by motor-road 
from Quesnel. Placer occurrence is typical of formcr river-bar deposition, now expressed in 
the form of elevated benches of considerable extent. Much ingenuity is reflected in the 
inexpensive and efficient plant devised by the owner .for the recovery of gold. This comprisri 
a mobile bucket-elevator with pulleys on 18.foot centres, delivering pravels shovelled by hand 
into its boot at an “ A ” crizely, wi1.b bars three-quarters of an inch apart, the undersize 
passcs to a blanket-table covered with expanded metal rifling, 7 feet lone, inclined at a slope 
of 3 inches in 12 inches. The total power required for tbc npcration of this plant is 41,~ 
hmsc-power, which ineludcs the power require<1 (3 horse-power) to pomp sluice-water from 
tbc F1-:wt~ River. The total conx~mption of ~xsoline per shift is 4 ~nllons, and three own 
sufiicc for the operation of this plant, which has a capacity of upwards oE 20 cubic yards 
per shift. 

flyrcrlim.~ of A. P. Hhrmclwmr.- A consi<l~~~~ble ,~ardag~ ~vas mined by drngJ{no 
inslnlied by A. P. Himmelman on Plarer-mining Izcase 3150, situated on Pro-emption Lot 
716, on the left bank of the Fraser River, bctwcrn Chimney and Pablo Creeks, and distant 
14 miles from Williams Lake by bixhwny and branch motor-road. At this point a bench 
approximately 100 feet above the river, of considerable extent, oilers execllcnt dump :facilitie;. 
Extensive old workings at the up-stream end of the bench indicate that this was formerly a 
favnurablc point for doposition of aold. Durinr the year gl’avcls were mined to a maximum 

depth of 35 foot, which suggests a possible underlyin,rr fonncr channel of the river in this 
wgion. 

Coifozwood Cm?, a,,, Gold J,il7,,.?.-The leases of H. Be!,os and associates on the Cotton. 
w,,od River, dc5cribcd on page C 25, Annual Report, Minister of Mines, British ?,olumbin, 
19:X, hnvc been acquired by a syndicate named Cottonwood Canyon Gold Mines. A s,l,all 
hydraulic installation utilizing water from Hush (May) Lake was compietcd during the year, 
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giving a head of about 200 feet at the monitor, set up on a rock bench on the right bank of 
the river, ahout 45 feet above the latter, where dump facilities for tailings are good. 

Leases of J. Coreau.--J. Coma”, of Cottonwood, holds two leases on Norton and Mary 
Creeks, tributaries of John Boyd Creek. The property is reached by a wagon-road 5 miles 
in length, which branches from the Quesnel-Barkerville Road at Cottonwood. One lease on 
Norton Creek corers the old San Juan mine, reopened a few years ago under the direction of 
H. MeN. Fraser, but subsequently again closed dawn after considerable work. The present 
owner reports encouraging values in gravels overlying a rock bench about 2,000 feet in length 
and somewhat under 200 feet in width on the right bank of Norton Creek. 

MANSON CREEK DISTRICT.. 

BY 
CHARLES GRAHAM. 

Lost Creek. 

Dunsmore Gold Mining Co., Ltd.--J. M. Dunsmore, manager. This is an underground 
operation, the only one in the district. There is a shaft 90 feet deep on the East Bench of 
Lost Creek. The shaft is connected to an old adit-level driven over twenty years ago which 
serves as drainage’ and provides a second opening. Water for sluicing is pumped to the 
shaft by B 450~gallon centrifugal pump. A camp has been built. 

Lost Creek Placer Gold, Ltd.-Bert McDonald, manager. This is a surface operation 
using a combination shovel and drag-line. Water is very scarce, not being suficient to 
provide for sluicing. They have started to build a ditch to bring water from Manson Creek. 

Manson Creek. 

The Northern Gold Placers had a steam-shovel operating last year, but have apparently 
suspended operations. There are several individual operators working on the creek. 

Slate Creek. 

Consolidated Mining and Smelting Company of Cannda, Ltd.-W. M. Ogilvie, manager. 
This is a drag-line operation working three shifts and employing thirty-five men. A bulldozer 
is used to break the ground into the drag-line pit. 

Germansen Creek Area. 

Germansen Ventures, Ltd.--Frank deGanah1, manager. This is a hydraulic operation. 
Three pits have been opened up, but only two of them are being operated. A ditch and 
flume 11 miles in length was constructed during the winter to bring water from Germansen 
Lake. The ditch has a capacity of 200 second-feet. A slide took out about 250 feet of flume 
which caused considerable delay in the early part of the season. A flume section had to be 
built~in around the slide. The company completed a road from their camp on the Omineca 
River about 8 miles up Germansen Creek, built a bridge across the creek and connected the 
road with the road built by the Consolidated Mining and Smelting Company of Canada, 
Limited, from Germansen Lake to Slate Creek, thus giving a road through from Fort St. 
James to Germansen Landing on the Omineca River. Supplies can now be taken in by truck. 

Germansen Mines, Ltd.-A. A. McCorkell, manager. This is a hydraulic operation on 
Germansen Creek employing about ten men. 

Tom Creek. 

Ton Creek Placer Mining Co.-J. .I. Warren, manager. This is a surface operation 
using a steam-shovel. About twenty-two men are employed. 

Ha&on Creek. 

Harrison Creek Ventures, Ltd.-Frank deGanah1, manager. The property did not 
operate during the year, the gravel from the previous winter’s underground work was sluiced. 
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Northern Vmtwe8, Ltd.-Frank deGanah1, manager. This is the only underground 
operation in the district. It did not operate during the year. 

Several groups of prospectors worked on this creek during the season. 
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PART D. 

SOUTH-CENTRAL DISTRICT. 

BY 

M. S. HEDLEY. 

GENERAL SUMMARY. 

Capacity operation by the Granby Company was responsible for a greatly enlarged metal 
output for the South-Central District. Gold production from other sources was also greater 
than in 1937, owing to aggressive development by the operating companies and to activity by 
lessees. 

Hedley Mascot Gold Mines, Limited, explored by means of a new lower adit totally new 
ground indicated by diamond-drilling. Kelowna Exploration Company, Limited, increased 
production, and Canty Gold Mines (Hedley), Limited (N.P.L.), pressed development from the 
completed 450.foot shaft. 

Several large companies took an active part in the search for nev mines and Apglo- 
Huronian, Limited, optioned the BZue Ice group on Hohson Creek. 

In the Beaverdell Camp development by the Sally Mines, Limited, was disappointing, but 
Highland Bell, Limited, has shown that the ore is not limited by depth. Beaverdell-Welling- 
ton Syndicate investigated ore possibilities on the Bounty, Duncan, and other claims. 

Throughout the southern and central parts of the district it is very gratifying to see 
many individuals and groups, chiefly from the Boundary country and Rossland, engaged in 
leasing old properties. These men deserve a great deal of credit and are of great value to 
the country. Among such may be mentioned those busy at the properties of Dentonia 
Mines, Limited, and Kalamalka Gold Mines, Limited, in the Kettle River and Twin Lakes 
areas; and on the Copper King (Kamloops) claim, and others. These men create money and 
employment, and maintain or rekindle interest in many camps on ground not sufficiently 
attractive at the present time to be taken up by the larger operating companies. 

On the other hand, prospecting has fallen off. Although a good deal of the district has 
been combed, there are still areas which have received little attention. In areas where a new 
discovery has heen made, or where there is revival of an old camp, numbers of experienced 
prospectors materialize, hut there are few who go to the trouble and expense of searching in 
new fields. 

LODE-GOLD DEPOSITS. 

AZURE RIVER-H• BSON CREEK AREA. 

References.-Annual Reports of the Minister of Mines, British Columbia, 1923, 1927, 
1929, 1933; .I. R. Marshall, Geological Survey, Canada, Summary Report, 1927, Part A; 
N. F. G. Davis, Geological Survey, Canada, Summary Report, 1929, Part A. 

In.troduction.-This area is in the north-west corner of Kamloops Mining Division, in a 
mountainous region at the headwaters of Hobson Creek and of Azure and Raush Rivers. The 
mountains are part of a system which has no definite name, but they are doubtless a south- 
eastern continuation of the Cariboo Mountains; they extend south-eastward to the north- 
south valley occupied by North Thompson River, east of which are the Columbia Mountains. 

Drainage from the area is south by Azure River and west by Hobson Creek. These 
streams flow into Clearwater Lake, which is drained by Clearwater River into the North 
Thompson River. Drainage to the north is by Raush River, which flows into the Fraser near 
McBride, some 40 miles distant. The headwaters of the North Thompson River lie a few 
miles to the east. 

There are three natural routes into the area: First, by way of the North Thompson 
River from Gosnell on the Canadian National Railway, a distance of 45 miles; second, 
16 miles by trail up Hobson Creek from the head of Hobson Lake; the third route, over which 
there has been no travel for years, is up the valley of the Raush River to its headwaters, a 
distance of about 50 miles. 
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The trail up the North Thompson River is 45 miles in length from Gosnell to the Summit 

group. It is poorly located, although quite passable. From Gasnell, at an elevation of 2,500 
feet, the trail follows the bottom of the North Thompson River Valley for a distance of 30% 
miles. The first 20 miles of the route is through heavy stands of cedar and spruce and, after 
climbing over a ridge on the mountain-side near Thunder River, the upper section follows 
less heavily timbered and partly meadow-land. Many. mud-holes in the trail make going 
heavy in wet weather. 

The river is forded at an elevation of 3,450 feet, a crossing difficult or impossible at high 
water. The trail then climbs in 3 miles to Summit Lake, elevation 5,200 feet, past which it 
drops gradually for 2% miles through an open pass and then steeply for l?b miles into Azure 
River Valley, elevation 4,350 feet. The valley-bottom is followed for 4 miles through spruce 
and balsam woods, open meadows, and some rocky hillsides to an elevation of 4,800 feet, at 
which point a branch leads to the Summit group. The trail continues up the Azure River 
for some 4 miles, where, at the north end of open meadows, it drops rapidly into the deep 
valley of the main Raush River. 

The main cabin on the Summit group is at an elevation of 5,335 feet, nearly a mile from 
the river. Above the cabin the trail follows above timber-line through an open pass leading 
to Hohsan Creek, at the west end of which is a second cabin. There is no trail down this 
branch of Hobson Creek. Above the second cabin a trail leads steeply up a talus-covered 
hillside, attains an elevation of about 7,000 feet, and drops down on the southern part of 
the Blue Ice property. The trip from Gosnell to the Blue lee usually takes four days with 
lightly-loaded pack-horses, and the Summit group can be reached in three fairly heavy days. 

The trail between Gosnell and Azure River has never been properly located and is merely 
an outgrowth of the original trapper’s trail. Relocation, notably at Leas Creek, Thunder 
Basin, and Pass Creek, would doubtless make for a shorter, much easier trail, but there are 
great obstacles to be overcome in road-construction, awing principally to the wetness of the 
climate and also to the high pass at Summit Lake. 

The writer has no direct knowledge of the Raush .River route, but it is known to be, in 
its lower stretches, one of gravel footing in a relatively dry terrain. A trail, approximately 
50 miles in length from railroad to Azure River crossing, was built ten years ago. but there 
has been no travel over this route for several years. It is understood that in the upper 
stretches of the main Raush Valley difficulty is encountered in repeatedly crossing the 
powerful stream which meanders through the heavily glaciated, steep-sided valley-bottom, 
and that in the uppermost section the steep climb through rocky country to the headwaters 
of the Azure River presents considerable difficulty to road-construction. 

The third route, via Hobson Creek, was built to within 1% miles of the Blue Ice property 
in November of 1938, when further work was stopped by heavy snowfall. A pack-trail was 
cut out along the bottom of Hobson Creek from the lake and the climb made by easy grade 
above and south of that branch of the creek fed by the Blue Ice Glacier. There do not 
appear to be any serious obstacles in the construction of B road over this route, and it is 
without a doubt the most efficient means of access to the area of the Blue Ice property. It 
is reported that the trip from Hobson Lake will, upon completion of the trail, he made by 
pack-horses in a day. The boat trip on Quesnel Lake is 70 miles long and that on Hobson 
Lake 5 miles; there is a truck-road 5% miles in length between the two lakes. 

Topography and Climate.-The area lies amongst high, glacier-capped mountains which 
rise to elevations in excess of 8,000 feet. Few peaks in the genera1 vicinity exceed 9,000 feet 
in elevation, but some rugged summits north of Raush Glacier and at the head of North 
Thompson River may be considerably higher. All of the higher peaks and most of the more 
prominent ridges bear glaciers which, as on the north part of the area and a few miles to 
the south, may coalesce to form extensive ice-fields. 

Azure River heads in a large meadow in an open, through valley at an elevation of 5,250 
feet. A branch of Raush River heads also in this meadow, from the north edge of which it 
falls precipitously some 2,000 feet in a distance of 3 miles to join other branches in the large, 
gravel-filled valley at the foot of Raush Glacier. The Raush River Valley trends north-west 
for a few miles and then swings to the north through less high mountains. Azure River 
Valley is steep-sided and is between 3,000 and 4,000 feet deep. From the headwaters to the 
junction with Braithwaite Creek, 10 miles to the south, there are only two open passes, that 
via Summit Lake to the east and that to Hohson Creek on the west. 
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Hobson Creek has two main branches, heading in ice-fields to the north and south of the 
area; two smaller branches, one joining the south branch and the other the north branch, 
head on the Summit and Blue lee properties respectively. Each of these hangs above the 
parent branch. The names of these memhers of Hohson Creek are not known and existing 
maps throw little light, so they are here left unnamed. That branch which heads on the Blue 
lee property is perhaps rightfully named Fredwells Creek. 

The accompanying map, Fig. 1, is based on a plane-table survey of the Crown-granted 
Summit group and was extended to include a part of the Azure River (reduced from Fig. 2). 
Those peaks of which elevations are given are located by plane-table triangulation, and all 
other detail is sketched. All elevations are based on altimeter readings and are believed to 
be reasonably accurate. 

The climate is one of heavy precipitation. It is reported that in wetter years rain may 
fall throughout a considerable part of the summer but that July and August are commonly 
clear. Marshall reports that in the field season of 1927 only the period from mid-July to 
late August was without much rain. In 1938 rain was falling on entry to the country on 
July 10th but clear, warm weather obtained from July 12th to August lst, when rain fell 
daily until August 2lst, after which there was fine weather until leaving, six days later. 
There may be, in late summers, considerable snow remaining at elevations in excess of 6,000 
feet on July lst, and snow may come to remain at the end of September. Work at higher 
elevations is often hampered by heavy clouds that roll in from the lakes to the west and 
north, and greatly obscure vision above 6,000 feet. 

Timber-line proper is at an elevation of 6,000 feet. The growth includes balsam, fir, and 
spruce, in sizable stands locally to elevations in excess of 5,000 feet. Brush is not excessively 
thick in the upper parts of the valleys. 

Of game, caribou, once said to be abundant, are not now plentiful. Occasional moose 
and some deer are reported, and goat are found in localities both north and south of the area. 
Grizzlies frequent the higher slopes in the autumn. 

History.-The first mention of the area is in the Annual Report of the Minister of Mines 
for 1919, when it was stated that an Edmonton syndicat,e had obtained an option on the War 
Colt group and built a. trail from the Canadian National Railway to the camp. In 1923 the 
area was visited by A. W. Davis, Resident Mining Engineer, at which time all of the present 
stakings had been made, and by H. G. Nicholls, who succeeded Davis, in 1927 and 1929. 
J. R. Marshall, of the Geological Survey of Canada surveyed the general area in 1927 and B 
short report was written; the results of this work and of further sur‘~eys in the general 
Clearwater Lake area by N. F. G. Davis was published in full by Davis in 1929. The present 
writer spent the months of July and August, 1938, in making examinations, the results of 
which form the basis of this report. 

The area seems to have been first visited by trappers about the year 1913, notably by 
Adolph Anderson, of Albreda, B.C., who made his way from North Thompson River to the 
head of Azure River. The War CoZt group was staked by Anderson and Lewis Knutson 
about 1914, and this seems to have been the first location, although not much work was done 
until 1918. 

At about the same time, what is now the Su?nmit group was staked by G. S. Stewart 
and Angus Home, of Blue River, and in 1920 it was reported that considerable work was 
done on the several properties. Fred Wells staked a part of what is now the Blue Ice group 
in 1923, but did not return, and other s&kings were known in this locality in the same year. 
Several engineers reported on the various holdings in 1926 and 1921, and in 1928 Joseph 
Errington, of Toronto, optioned all stakings in the area and made several new locations. 
Under the direction of his brother, W. Errington, a pack-trail was built from Raush Valley 
near McBride on the Canadian National Railway, up Raush River to Azure River, a distance 
of perhaps 60 miles. A trail was built from the Summit group to the Blue Ice, and a main 
camp was built at Azure River crossing. The options were relinquished in 1931 and the 
Raush River trail was abandoned. In 1933 Albreda Holding Company, Limited, a private 
company with head oilice in Vancouver, acquired the Blue Ice and War Colt groups, but 
apparently little work was done and the groups were allowed to lapse. 

In 1934 Western Investments, Limited, acquired the holdings of Angus Home, G. S. 
Stewart, and W. R. Johnson, of Blue River, formerly known as the Summit and Grixzley 
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groups. This property, now known as the Sulnmit group, was surveyed in 1936 and Crown- 
granted in 1937. It was reported on by the company’s engineer, Ned E. Nelson, in 1936, and 
was examined by Pioneer Gold Mines of B.C., Limited, in 1938. Some surface work was done 
in these years, and the “ Stewart Tunnel ” adit was advanced. 

The Blue lee group, owned by W. R. Johnson and associates, of Blue River, was relocated 
in 1938 and, as the result of an examination by A. G. Langley, of Vancouver, the group was 
optioned to Anglo-Huronian, Limited. A trail was constructed from Hobson Lake almost to 
the camp, where a cabin was built, when further work was prohibited by heavy snowfall in 
November. It is reported that a. diamond-drill and supplies were stored at Hobson Lake in 
readiness for an early start on a campaign of exploration in 1939. 

General Geology.-The rocks within the area are all members of the Azure River series, 
so named by N. F. G. Davis. This is a sedimentary series of great thickness which is believed 
to be Precambrian in age, partly beeause it is unfossiliferous and also because it is lithologi- 
ally similar to the Carihoo series in Barkerville area and to the Barriere series in North 
Thompson Valley area. 

The ,raeks are predominantly quartzose, in which quartz grains form a chief or important 
constituent. Argillite and limestone are rare. To quote Davis* I‘ The main rock-types are 
quartz-pebble conglomerates, massive and sehistose quartzites, quartz schist, quartz-chlorite 
schist, and phyllite. In the lowest exposed parts of the formation grey, green, and reddish- 
brown quartzites and somewhat metamorphosed quartz-pebble conglomerates or grits are the 
dominant types. In the upper parts of the formation fine-grained schists and 
phyllites are dominant. 

“ The finest-grained types are crinkled and crenulated dense phyllites, varying from dark 
green and black to light green and pearly white Some break in thin plates along 
the plane of foliation and reveal crenulations on a lustrous surface. On some types only a 
very fine puckering or crinkling is seen. The phyllites are composed of very fine-grained 
quartz with considerable chlorite and some serieite.” 

Davis has done considerable petrographic work not attempted by the writer, who prefers 
to lay emphasis an structure. The quartz-pebble conglomerates are rocks which contain a 
large proportion of quartz grains from the size of rice to, in rare eases, peas; the grains are 
commonly surrounded by what was originally silty material, now largely sericite. These 
rocks may, however, contain a matrix of fine quartz sand, in which ease they may he difficult 
to distinguish from quartz& proper. The writer believes that no misunderstanding will arise 
if all of these quartzose rocks showing plainly visible quartz grains are collectively referred 
to as quartzites. 

All of the rock-types above enumerated by Davis may be found to alternate and inter- 
grade, and all may vary in degree of fissility or schistosity with their structural location. 
To be more precise, any given bed may he seen to vary in this respect whether it is involved 
in the limb or apex of a fold or whether or not it is caught up in a zone of minor, complex 
contortion. 

There is to the south a body of granodiorite: a medium-grained, prey rock containing 
abundant quartz and biatite. It occupies a lake basin at the head of Braithwaite Creek and 
extends to the ridge summit about 11% miles south of the Sunzmit group. This body was not 
mapped, hut it appears to he about half a mile wide and some 3 miles long, in a north-south 
direction, and is last seen as a dyke-like continuation to the south at a high elevation above 
and east of Braithwaite Creek. In the lake basin, dykes of the same rock but finer in texture 
are common, but there is very little evidence of contact metamorphism. The granodiorite is 
presumed to be Mesozoic in age. 

The Azure River series, where closely studied by the writer on and adjacent to claims of 
the Sumnzit group, has been subdivided into four members. These comprise: (1) Lower 
“ quartzites ” including quartzites proper, quartz-pebble conglomerates, and gritty to ark&c 
rocks, together with interbands of phyllite and schist. These are exposed in the crest of a 
major anticline and grade upwards into (2) fine gritty phyllites with rare interbeds of 
quartz& These are compact, strongly-bedded rocks with a flaggy cleavage. (3) Above, is 
a calcareous member including phyllite, calcareaus phyllite, and four or five major bands of 
limestone from 6 to 30 feet in thickness. This horizon is reported by Davis to he traceable to 
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the summit of the ridge north-west of Summit Creek. (4) An upper phyllite member is of 
soft, thinly-bedded and highly-cleavable racks urhich verge locally on chlorite- and sericite- 
schists. They are characterized by lustrous, crinkled cleavage surfaces, and produce abun- 
dant fine, glistening talus. 

Above this last member is a tremendous thickness of quartzites displaying all of the 
varieties named above. No attempt has been made to subdivide these upper quart&es 
because of the time involved, and it is doubtful whether subdivision of an order comparable to 
the foregoing is worth while. Above this large member is an upper phyllitic to schistose 
member seen both east and west of the north end of Azure River meadows. These last rocks 
make up the summits at the head of Raush and North Thompson Rivers and produce reddish 
and brownish-c&wed bluffs and talus-slopes. They are fine-grained, glistening, and crenu- 
lated micaceous rocks which, when closely folded, form intricate structures. 

Thicknesses are difficult to determine owing to folding, but rough estimates may be made. 
Of the lower quartzites, several hundreds of feet are exposed in the antieline which extends 
down Azure River Valley to Summit Creek, and the member is many times this thickness. 
The lower gritty phyllitcs are between 250 and 400 feet thick. The ealeareous phyllites are 
about 300 feet thick. The upper phyllitcs are between 2,000 and 3,000 feet thick. The upper 
quartzites are in the ncighbourhood af 5,000 feet thick, The uppermost phyllites are at least 
1,000 feet thick. The racks exposed between Summit Lake and the headwaters of Rash 
River and of Hobson Creek represent a stratigraphic thickness of at least 10,000 feet. 

Structure.-The rocks have a regional strike of north 60 degrees west, and major folding 
into broad anticlines and synclines has occurred along this direction. The axis of one such 
major anticline extends from the summit immediately south of Azure-Habson pass (see 
Fig. 2) to about the mouth of Summit Creek on Azure River; the fold plunges to the north- 
west at a low angle (10 to 15 degrees). Another major complex fold passes through the 
larae ice-field at the head of Azure River. The upper quartzites dip steeply to the north-east 
and are locally overturned immediately north-east of the BZus Ice horizon; they are involved 
in a broad zone of intense contortion in the summits west of the large meadow, and a zone of 
more normal, synclinal folding in the summits on the east. Abreast of the north end of the 
meadow dips are again to the north-east, and the quartzites are seen to be overlain by the 
uppermost phyllitic rocks. The uppermost rocks are believed to flatten in dip farther to the 
north-east, about the headwaters of Raush River. 

This double axis of major folding which passes through the summits about Azure River 
meadows is clearly seen to extend down the valley of the North Thompson River, in that 
section above the main trail crossing. Complicated structures along this axis are indicated 
in high summits to the north-west of the area, in the direction of the east arm of Quesnel 
Lake. 

Fairly detailed study was made of the first major anticline on Azure-Habson pass, where 
mineral deposits of the Summit group are seen to be clearly related to structure. There, in 
a well-exposed region of diversified rock-types and aceompanyin~ mineralization, is ample 
opportunity for study of benefit to one working in the area. 

In the main, this anticline is seen to be a uniform structure, with its axial plane nearly 
vertical and with a plunge of about 15 degrees to the north-west; considerable drag-folding 
has occurred on the limbs near the crest of the fold, in phyllites and also in the uppermost 
bed of quartzite. The top of the folded quart&e is, in the area mapped, largely covered by 
a thin blanket of phyllites only in part eroded away. This blanket is caught into a series of 
numerous minor folds and plications, as at (Zl), Fig. 2, and casual inspection leads to the 
impression that the rocks are all steeply dipping, whereas the average dip is quite flat. In 
the zone of drag-folding as mapped, the individual folds are seen to he irregular and rather 
discontinuous, owing partly to the fact that they cross rocks of varying character and CO~I- 
petency at an oblique angle. 

On the north side of the pass the upper, soft phyllites dip steeply (65 to 70 degrees) 
north-eastward, but a pronounced flattening is seen on the ridge summit 7,816 feet elevation 
(Fig. 1) ; the dip there is 35 degrees north-eastward and again steepens farther to the north- 
east. The dip becomes even steeper (75 to 86 degrees) in the upper quartzite members. 

Cleavage is a prominent feature in all racks but the more massive quartzites. It has a 
regional trend parallel to the axis of the main folding, and tends to parallel the bedding in 

- 
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major limbs at some distance from a crest, Consequently, and directly in accordance with 
theoretical principles, the angular relation between bedding and cleavage ranges from 0 to 90 
degrees, and care must at all times be taken to distinguish between cleavage and bedding in 
a folded area of easily cleavable rocks. 

The upper quartzites maintain a very uniform attitude until involved in the next zone 
of major folding. This folding is synelinal and open, east of the Azure River meadows and 
to the south-east into North Thompson River drainage basin, but is complex to the north-west. 
Major contortion is evident on the west side of the meadows, and this zone of contortion is 
believed to extend to the north-west beneath the ice-field and to continue beyond the head of 
Hobson Creek. 

In the high peaks shown on Fig, 1 abnormal changes in dip may be seen from a distance, 
and the limestone horizon at the Blue lee was not found to cross the Azure River. A fault is 
indicated immediately south of the 8,605-foot peak and, although presence of fresh snow on 
the peaks and lack of time prevented full examination, the writer believes that at this point 
there is a major fault which must nearly coincide in strike with the formation. Demonstra- 
tion of the existence of this fault, and determination of its character and extent, is of impor- 
tance in a mineralized region. 

Economic Geology.-Mineralizatian consists of pyritic deposits containing gold and small 
amounts of silver. Except for limestone replacement on the Blue Ice all mineralization is in 
quartz-filled fractures. Pyrite is by far the most abundant mineral, but there are also small 
and variable amounts of galena, spbalerite, ehalcopyrite, tetrahedrite, and arsenopyrite. A 
light-eoloured carbonate, which becomes dark on weathering, is a common accompaniment of 
the quartz; it is sideritc, and possibly in part ankcritc. So far as is known, the gold is finely 
divided and free gold is not obtained on panniw. 

Quartz veins are very common throughout the area and range in size from stringers and 
gashes to veins 30 and more feet wide. None appears to be very continuous, and individual 
veins, regardless of width, are no more than several hundred feet long. There are, however, 
zones of considernble length along which quartz veins are localized as individual bodies or as 
fracture systems. One such zone follows the north-eastern flank of the southern major anti- 
cline at or near the contact of the quartzites with overlying phyllites. Another broad zone 
passes through the Blue Ice property, through the high peaks south-east of that ground, and 
hecomcs less prominent past the Azure River. This zone is within the upper quartzites where 
they are uniformly steeply-dipping, but it seems definitely related to the near-hy major zone 
of contortion and perhaps also to the postulated fault. 

In general, the greatest amount of quartz and the most uniform and continuous bodies 
occur in the quartzites and quartzitic rocks, whereas veins in the softer phyllites tend to occur 
as irregular kidneys or lenses. In the uppermost phyllitcs abreast of the meadows there is 
considerable glassy, crystalline quartz, in widths up to 8 or 19 feet, but with little continuity. 
The wins are, with rare exceptions, fillings of fractures with little or no shearing, and most 
of the walls are tightly frozen. 

Limestone ~rplacement is, as far as known, restricted to one band 20 feet wide, within 
quartzites, on the Blue Ice property, The several limestone-bands ahove the main anticline 
are nowhere seen to be replaced by sulphide, although there is some quartz veining, as at (9) 
in Fig. 2, and locally a little silicification. Another prominent limostone-band 25 feet wide, 
400 feet below the lower contact of the upper quartzites, is similar in this respect. 

This group of sixteen Crown-granted claims and fractions is owned by 
Summit Group. Western Investments, Limited, 543 Granville Street, Vancouver, B.C.; C. W. 

Bradley, president. It occupies the open pass between Azure River and 
Hobson Creek, and lies above timber-line except for the south-eastern end. There is trail 
conn&ion with the Azure River and the Blue Ice property. 

The pass is open and grass-covered and all parts of the ground are easily accessible, 
except for a few bluffs on the south side which are fairly difficult to climb; the elevation 
ranges between 5,000 and 6,800 feet. There are two small cabins; one near the south-eastern 
end, elevation -5,336 feet, and one just north-west of the property, elevation 5,600 feet. 

The mineral-deposits are all quartz-filled fissures containing pyrite, accompanied locally 
by galena, chalcopyrite, sphalerite, and rare amounts of tetrahcdrite and arsenopyrite. 
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The general geology has alreedy been discussed, at which time it was pointed out that 
this ground is on the crest and north-east limb of a major anticline which plunges at a low 
angle to the north-west. The lowest rocks exposed are quartzites, partly roofed over on the 
crest of the anticline by gritty, competent phyllites possessing a flaggy cleavage. Above is a 
phyllite member including many calcareous beds and several distinct bands of grey limestone, 
from 5 to 30 feet thick, not all of which are continuous. Above is a succession of thin-bedded 
and strongly fissile, soft phyllites which weather to produce many thin, glistening, crenulated 
cleavage-plates. 

There are many drag-folds in these rocks, most of which are irregular, rather diseon- 
tinuous, and tend to die out in the uppermost phyllites. The lowest phyllites are intricately 
crumpled in a thin blanket over the quart&es, and in the centre of the pass several of the 
drag-folds are seen to be complex zones of crumpling, being drags in general form only. In 
the quartzites the folds are more uniform, but there are some with quite sharp and partly 
broken crests. Cleavaw is prominent in all but the more massive quart&es and is most 
strongly developed whex the folding is most intense. Locally, some of the rock must litho- 
logically be classified as schist but, since it is of local occurrence and directly produced by 
dynamic forces which have caused rock-flowagc, it is best eonsidored merely as an extreme 
variety of phyllite. 

Fig. 2 shows all essential geology and the location of the principal drag-folds, as marked 
by hooks in the ecological boundaries. Faulting is rare, but between localities (19) and (20) 
a fault which tlends north 80 degrees east is soon to displace the rocks about 150 feet. There 
appears also to have been some faulting along the line of the “ Stewart ” vein, locality (12)) 
but the displacement is not marked and the fault fades out along its strike. 

The quartz veins and masses, all the important ones of which arc mapped accurately and 
designated by number, occur near the north-easterly contact of the quartzites, and are further 
localized by drag-folds. 

The quartz veins all dip steeply and tend to strike in four principal directions. One set 
of veins parallels the general structure, an average strike of north 60 degrees west. Other 
sets strike north 20 to 30 degrees west, north, and north 30 to 40 degrees east, or roughly 
at right angles to tbc regional strike. This is more a rcneral than particular rule, from 
which there are many divergencies. Those veins which are in quart&es have many branches 
which tend to leave the parent in on<? or mox sets and play out at distances from a few 
inches to 50 feet. Some individual quartz& beds or ban& have been shattered and con- 
tain R ramifyin:? maze of frozen stringers which are, in such cases, nearly always barren of 
sulphidc. Those veins parallel to the formation tend to be narrow and are gcnerallly unmin- 
eralized. Those which strike north 20 to 30 degrees west are among the most prominent as 
to size and frequently contain some sulphide; at (18) fissuring in this direction tads to be 
mineralized, whereas fissuring in other directions is not. 

All of the wide quartz Y&S or masses terminate abruptly, and many of those occurring 
within the softer rocks tend to be irregular pods about which the fissile rocks are warped and 
buckled. The quartz is white and crystalline, and in it the sulphides are erratically dis- 
tributed as scattered prains, as veins, and as pockets or “nests ” and “ smears.” In the 
softer rocks inclusions of schist in quartz are common. 

Pyrite, when in solid or almost solid masses, seems to bc intercrystallized with quartz and 
at the same time to be shattered and veined by quartz; pyrite occurs locally as a pyrite- 
quartz vein within a vein, and although there consequently appears to be a second generation 
of quartz it is indistinguishable as a yule from the main mass. Sphalerite, galena, and cbal- 
copyrite with associated gold in some eases, notably the “ Home Tunnel ” adit, are distinctly 
later than, and are found as veinlets in, the pyrite. 

Siderite, which is light in colour when fresh and weathers to a deep brown to reddish 
eolour, occurs in many veins as a common constituent, in small masses to pockets 2 feet or 
more in extent. Sericite is occasionally seen, but likely represents the digested remnant of 
a schist inclusion. 

The principal showings will be enumerated in note form. Only passing mention will be 
made of the surface workings because they are relatively unimportant. The numbers refer 
to the numbered localities in Fig. 2. 
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(5) “ Home Tunnel ” adit, elevation 5,425 feet, is driven northward into the base of a 
ridge 35 feet higher. On the top of this ridge is an exposure of quartz on or nearly on the 
crest of a complex drag-fold. The quartz appears to strike north-westward but is exposed 
for not more than 30 feet of length, and open-cuts have failed to pick up positive eontinua- 
tions, although apparently unrelated quartz is found to the south and north-west. The 
exposure is, on the top, practically barren of sulphides, but a shallow working IO to 20 feet 
abavc the adit shows in the quartz a 5.foot cross-vein of almost solid pyrite, and it is on this 
cross-vein that the adit is driven. 

The adit extends 36 feet at north 36 degrees east, and then 20 feet at north 35 dcgreee 
west. From 3 to 29 feet from the portal the adit is in quartz and some schist: massive pyrite 
is on the right wall for the first 9 feet, then for 5 feet on the left wall, and again on the right 
wall for the innermost 3 feet of this distance; through the remainder the quartz is lightly 
mineralized with pyrite and includes some schist. From 29 to 35 feet there is massive 
sulphide only an the right wall. It consists of a fine assemblage of pyrite, sphalerite, chaleo- 
pyrite, and galena. The same mineralization continues along the right wall of the north- 
westerly continuation of the adit, apparently as n vein 18 inchcs midc, with some additional 
quartz. 

There appears to be, from all evidence, an irregular mass of quartz, some 10 by 30 feet on 
the surface, but highly irreE”lar in downward continuation and in which there is an irregular 
north-easterly cross-vein of almost solid pyrite. A north-westerly vein, largely in rock, is 
composed of an assemblapc of fine-gralned sulphides. Three samples were taken: (a.) 
Eastern wall of adit, 7 to 12 feet from portal: Gold, 0.14 oz. per ton; silver, 0.3 OZ. per ton. 
(h.) Wall, 36 feet from portal, representing a width of about 2 feet: Gold, 1.20 oz. per ton; 
silver, 1.6 oz. per ton. (e.) Across 52 inches on cross-vein on surface, 10 feet above portal: 
Gold, 0.30 oz. per ton; silver, 0.3 oz. per ton. 

(6) At this point there is an open-cut on an irregular mass of quartz on the same fold 
as the “ Harne Tunnel.” The q”atz is about 20 feet long by a maximum width of 8 feet; 
it lies east-west and contains considerable sidcrite, and locally a little pyrite. The quartz is 
not a continuous single mass but is irrc~ulnr, and in the anticlinal crest it is clearly to be 
seen that in harder, quartzitic layers the quartz is stronger and in indZvidw.1 mas.ses as large 
as 2% by 4 feet, whereas in softer, phyllitie beds the quartz oee”rs only as stringers and 
small lumps. 

Small showings of quartz are seen for 200 feet to the north-w& along this structural 
axis and from 250 to 400 feet to’the south-east, where stringers and veins up to maximum 
widths of 3 feet stvikc parallel to the structure, north, and north 75 degrees east. A forked 
vein 250 feet south-east of (6)) with limbs “p to 3 feet wide and I5 feet low, is mineralized 
with scattered pyrite, galena, and arsenopyrite; a sample of selected material assayed: 
Gold, 0.88 oz. per ton; silver, 0.5 oz. per ton. 

(7) A mass of quartz, known as the (‘ pinnacle,” is in warped, schistose phyllitcs. It is 
an irregular, pear-shaped mass 25 feet 1on.q lying with the formation and with a north- 
easterly prolonextion which gives a maximum width of 22 feet; the quartz appears to have 
no continuation except a~ a band 1 foot to 3 feet wide for an additional 25 feet to the 
south-east. 

There is very little pyrite in this mass except at the “ shank,” whex pyrite streaks oec”r 
over a width of 8 feet, The pyrite is coar’se, up to half-inch cubes, and is shattered and 
seamed with q”a~tz; a little sphalerite, palcna, and chalcopyrite accompanies the pyrite. A 
selected sample of average solid sulphides assaye d: Gold, 2.86 oz. per ton; silver, 0.1 oz. per 
ton. 

A fern small open-cuts up and down hill show a little irregular quartz in small widths. 
Between this locality and (8) there is a series of open-cuts partly exposing five quartz veins 
from 2 to 6 feet wide and with exposed lengths of from 10 to 30 feet, Of these one strikes 
north-westward and the others north-eastward; pyrite is present locally and tends to follow 
the walls. 

(8) There are here two large masses of quartz, barren except for local pyrite. One 
forked vein is 120 feet long with a maximum width of IO feet and a minimum of 2 feet of 
solid quartz; with a branch some 60 feet long and 2 to 4 feet wide. The quartz contains a 
few small pockets af pyrite and some inclusions of schist; it tends to follow directions of 
north 30 degrees east and north 80 degrees east. 
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The other large mass trends north 20 degrees east, has a total length of 10 feet and 
a maximum width of 1~9 feet of solid quartz at the centre. The walls are of sehistose 
quart&e, some of which has been engulfed by quartz. Mineralization is confined to a single 
S-shaped veinlet of pyrite, 40 feet long, which crosses diagonally from wall to wall at the 
widest part. This veinlet is composed of much medium to fine-grained pyrite associated with 
quartz, and averages about 6 to 8 inches in width. A sample taken over 16 inches at the 
widest point assayed: Gold, 0.78 oz. per ton; silver, 0.6 oz. per ton. 

(10) Is a prominent barren quartz vein several feet wide that strikes north and hooks 
round to the north-east at the north end. 

(11) Is a quartz-body exposed for 57 feet, or nearly its total length, in a north 35 degrees 
west direction. It is 7 to 12 feet wide and is locally well-mineralized with pyrite, cbalco- 
pyrite, galcna, and sphalerite, particularly for a length of 25 feet along the western wall. A 
selected sample, containing 50 per cent. sulphides in white quartz assayed: Gold, 0.32 oz. per 
ton; silver 0.9 oz. per ton. 

(12) This is the “ Stewart ” vein, the largest body of quartz on the property. The vein 
is nearly 800 feet long and for the grater part of its length is 20 to 35 feet wide. Tbo strike 
is approximately north for 400 feet from the southern end, where it splits into two members 
about 50 feet apart and with a strike of north 25 degrees west. Four isolated ma~scs of 
quartz west of the western limb have not been traced. 

The vein lies mostly in calcareaus phyllites at a small angle with a prominent drag-fold 
along which there has been a slight dislocation. It is made up almost entirely of barren 
quartz with local, small patches of carbonate and local, small amounts of pyrite occurring 
in smears and stringers with associated rare chaleopyrite, arsenopyrite, and tetrahedrite. 
An adit, 54 feet long, is driven to crosscut the larger limb; from 38 feet from the portal 
to near the face it crosses a zone of quartz stringers and sericitic schist, and the innermost 
4 feet is in almost barren quartz. Samples taken include: (a.) Chipped across the face of 
the adit: Gold, trace; silver, 0.2 oz. per ton. (b.) Selected from “ powder tunnel ” on west 
limb: Gold, 0.18 oz. per ton; silver, trace. (e.) Selected across sulphide veining at corner 
100 feet south of fork: Gold, 0.12 oz. per ton; silver, 0.1 oz. per ton. 

(13) Is a ribbing of quartz which attains a maximum width of IO feet and is exposed 
over a distance of some 50 feet. 

(14) Mineralization occurs near the crest of a drars-fold in a band of phyllite within 
the lower quartzites. Several open-cuts show irregular quartz in stringers and in widths 
to 4 feet locally. - The mineralized quartz is apparently restricted to the pbyllite, although 
small, barren and irregular stringcrs are abundant in the quartzites in this locality. The 
quartz contains well-mineralized pock&s and stringers of galena and pyrite. A selected 
sample favauring galena assayed: Gold, 0.16 oz. per ton; silver, 20.2 oz. per ton; lead, 
45.5 per cent. 

(15) Is a north-south zone some 35 feet long (covered by snow at the south end). This 
is a stringer-zone a few feet wide, with one single band of quartz locally 3 feet in width. 
Sulpbides, including galena, pyrite, and ehalcopyrite, are scattered throughout and are 
abundant at the south end. A selected sample assayed: Gold, 0.26 oz. per ton; silver, I.5 
oz. per ton; lead, 3.3 per cent. 

Some 100 feet to the south is a short 4- to 7-foot vein, strike north 15 degrees east, locally 
well-mineralized with coarse pyrite. 

(16) There are here two large barren veins of white quartz locally containing small 
pockets of siderite. The larger vein, strike about north 20 degrees west, is about 400 feet 
long and up to 40 feet wide. The smaller mass is some 150 feet long and 15 feet wide, which 
is actually the main rib of a stockwork of quartz. Cross stringers and masses are irregular, 
and may be short gashes up to 6 feet wide; the common strike of these is between north 
30 and 70 degrees east, with steep south-easterly dip. 

(17) Here, in nearly Aat quartzites, is a lo-foot zone of quartz stringers, trending nortb- 
westward. About 300 to 400 feet south-east of this point frequent stringers, striking north- 
eastward, are mineralized with pyrite. 

(18) Here are three veins which strike north 20 to 30 degrees west. The most westerly 
is about 6 feet wide at the northern end, is 12 to 20 feet wide for 30 feet, and then I foot 
to 7 feet wide to the southern end; a total length of 240 feet. This is part of a stockwork 
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with many cffshccts trending north 30 to 70 degrees east as well as many at all angles. 
Pyrite is nowhere abundant and is found locally on the main Vein, at intersections, and in 

some crass-veins. 
A parallel vein 200 feet eastward is scme 160 feet long, the northern end of which for 

75 feet is 3 to 5 feet wide. South of a 30.foot extremely narrcw section there is a widening 
tc a maximum of 9 feet near the soutbcrn end. This vein is well mineralized with pyrite, 
particularly in the wider sections and at the ncrthern end, where several open-cuts have 

been made. A selected sample cf almost solid pyrite assayed: Gold, 0.34 oz. per ton; silver, 
0.3 oz. per ton. 

Midway between these twc veins is a narrow, discontinuous vein-zone scme 250 feet in 

length, along which there is scattered pyrite. It should be noted that there is definite 
evidence here of a pattern with wide quartz following a direction of north 20 to 30 degrees 

west, abundant veinlets and branches striking north 70 degrees east, and fewer striking 

north 30 degrees east. Pyrite is seen only in or close tc the north-westerly set of fracturing, 
which is a direction of light shearing. 

(19) Is a vein fcllcwing the formation. It is 1,000 feet or more long, up to several feet 

in width, and contains locally very small amounts of pyrite. 
(20) Is a SO-foot barren win scme 5 to 6 feet in width. 

Conelusions.-There are on this property many quartz veins, of which scme are very 
wide, none are very long, and many terminate abruptly. It is concluded that they are all 

fillings of fractures, along the walls of which there is no marked shearing. In the softer 
rocks, with the notable exception of the “ Stewart ” vein, the quartz-bodies are pod-like and 

with poor continuity. In quartzites there is a strong tendency, as at (16), (18), and at 
(21), south of the property, tu form stockworks either at an angle tc or parallel with the 
bedding. Mineralization within the quartaitcs consists almost entirely of pyrite, and in the 

softer racks a complex mineralization is frequently seen. 

Although sulphides leach cut rapidly, their former presence can be detected readily frcm 
the pitted or cellular texture of the white quartz of an outcrop-this is not to be mistaken for 

the irregular, cpen pockets prcduced by the leaching of carbonate. 

In many cf the wins or masses sulphide cccurs only locally, in pockets, veins, or 
“smears.” Some of this pyrite seems to have ccme in with a later generation of quartz, 
but one that is hard to detect. It seems to be an important point that in the “Home 

Tunnel” the best values are related to capper-lead-zinc minerals that are definitely later 

than the pyrite. 
The different behaviour cf the fracturing and, consequently, the difference in form and 

mineralization in passing through different sorts of rocks should be borne in mind. In a 

folded region of a heterogeneous assemblage of hard and soft racks development should 

proceed with caution. 
AZURE RNER VALLEY. 

A few claims were cnce held under the name of the War Colt grcup near the mouth of 
Warcolt Creek. The original holdings expanded and in 1933, when owned by Albreda Hold- 

ing Company, Limited, the numbcr uf claims was increased to thirty-six. All of these claims 

bad lapsed by 1938 and the boundaries of the former group are not known, but it is evident 
that a few years ago all of the upper Azure River Valley was staked, from belcw Warcclt 

Creek to the headwaters. 
The vwicus shcwings and workings fcund by the writer in this general section arc no 

different in general character from those already described. At (l), in sehistcse phyllites, 

is a large exposure of quartz on which a little work has been done. This mass has one well- 

defined boundary trending north 55 dcprccs east, 45 feet in length; the quartz is about 10 

feet wide at each end and a swelling to the scuth-east reaches a maximum distance of 30 feet 
from the boundary-line. No serious attempt has been made tc trace this mass farther, 
although these are the apparent limits. The quartz is barren except for a 30-fact band of 

sulphides up to 30 inches wide along the north-west boundary and a shorter, parallel band 3 

feet wide extending from the eentre of the mass north-east. Mineralizaticn is not abundant 

and includes chalccpyrite, tetrahedrite, galena, sphalerite, and pyrite. A selected sample of 

the heaviest mineral assayed: Gold, 0.84 oz. per ton; silver, 8.8 OZ. per tan; copper, 2.9 per 

cent.; lead, 3.1 per cent. 
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(2) This is the War Colt tunnel, the first discovery in the district. It is a short adit at 
river-level, driven 16 feet in a north-easterly direction in sehistose, quartzitic, and softer beds; 
at the portal an open-cut extends north-westward for 45 feet, and three small open-cuts lie 
to the south and south-east. The structure is not clear, and there is more than one body of 
quartz. 

In the adit the innermost 5 feet is in smoky quartz and siderite with one north-south 
boundary. The north-westerly-trending vein at the portal contains much siderite and is 3 
to 6 feet or more wide, pinching out at both ends, Pyrite is locally abundant at the portal 
and chalcopyrite is abundant tn the north-west, which latter mineral is frequently seen to 
occur in veinlets traversing carbonate, accompanied by films of quartz; there is also some 
galena and a very little sphalerite. Three seleetcd samples were taken from the dump: 
(a.) Favouring pyrite in quartz: Gold, 0.10 oz. per ton: silver, 2.5 oz. per ton. (b.) Favour- 
ing chalcopyrite in carbonate and quartz: Gold, 0.12 oz. per ton; silver, 4.1 oz. per tan; 
copper, 1.3 per cent; lead, 2.5 per cent. (c.) Favouring galena in quartz: Gold, 0.06 oz. 
Per ton; silver, 21.5 oz. per ton; copper, 2.5 per cwt.; lead, 18.9 per cent, 

Quartz shows in two open-cuts near the adit, but there is no obvious connection with 
the above-mentioned veins and the cuts are in a had state of repair. 

(3) At the junction of Canyon Creek and Azure River there is a showing of quartz 
and siderite about 10 feet square in plan. A band of pyrite 6 inches wide follows one east- 
west wall and a parallel zone of pyrite mineralization 1 foot to 2 feet wide traverses the 
mass. A selected sample of fairly solid pyrite assayed: Gold, 0.08 oz. per ton; silver, 0.3 
oz. per tan. 

There are other indications of quartz in this locality, but no continuity is proved and 
some exposures are only doubtfully in place. 

(4) Is a barren quartz mass some 6 by 25 feet as exposed, on which a little work has 
been done. The strike is north-westward. 

Other, natural, showinre in upper Azure River Valley include the already-mentioned 
broad belt or zone of quartz wins, in the upper quartzites, which passes through the high 
peaks and crosses the sauthern end of the meadows. These veins were not closely studied 
but those seen we~e largely barren. Many can be seen from a distance on the eastern 
summits and slopes of the high peaks, down and over the “ ridnc face,” elevation 7,310 feet, 
and in the glacier basin at the had of the river. 

A large vein is seen at an elevation of 6,200 feet in the first big creek north’ af Summit 
Creek on the east side of the valley. This point is abut 200 feet below the contact of the 
lower quartzites with overlying phyllites, which contact would seem to be remarkably 
straight from here to the Hobson Creek pass. The vein is 15 feet long by 15 to 30 feet wide 
as exposed. and consists of bluish, vitreous quartz cut by stringers of white quartz. Local 
carbonate and small amounts of pyrite are not related to these stringers, which are barren. 

This group of twenty-two claims is at the head of a branch of Hobson 
Blue Ice. Creek known by same as Fredwells Creek. It was optioned in 1938 by 

W. R. Johnson and associates, of Blue River, to Anglo-Huronian, Limited. 
A trail was constructed from Hobson Lake almost to the property, where a cabin was built, 
and a diamond-drill and supplies were stored at Hobson Lake ready far a programme of 
development early in the coming season. 

The north-eastern corner of the group is on a Prominent ridge, surrounded by ice, which 
leads north-westward from the 8,605.foot peak, and the northern margin crosses a prominent 
glacier lobe (see Figs, 1 and 3). Below the ice-sheets the ground is largely covered by 
moraine, through which project rock ridges. The southern and western part of the group 
is one of scantily-timbered hillside. North of the main creek is a prominent steep-sided 
ridge, and the main creek follows westward then north-westward at the base of this, after 
falling several hundreds of feet below a rocky platform a quarter of a mile or so below the 
glacier. 

The rocks are all members of the upper quartzites. They are quartz-grain rocks of 
many types, many have a silty, now sericitic base, and most are thick-bedded. Thin bands 
of phyllite or quartz-s&cite schist are to be seen; these represent more silty phases of the 
metamorphosed sandstone series. There is one band of dark-grey limestone, about 20 feet 
wide, which is only locally exposed between stretches of ice and moraine: it is reported t0 
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continue some considerable distance to tho north-west, but was not found by the writer to 
extend as far as Azure River on the south-east. The strike of the formation is about north 
55 degxes west and the dip is 80 degrees or more to the north-east. Farther to the north- 
east the quartzites are vertical or with steep dip either way, and in the high peak north of 
the glacier are see” to be folded over flatly, about half a mile from the Blue Ice Glacier lobe. 

The quartzites, over a belt a mile in width, are traversed by many quartz veins and 
stringers. Few of these are either large or long, and many are actually narrow, irregular 
stockworks or more commonly sets of short quartz-filled cracks and gashes crossing the beds 
nearly at right angles. Carbonate is a common accessory of the quartz veins. Sulphides 
occurring locally include pyrite and small amounts of chalcopyrite, galena, sphalerite, and 
arsenopyrite. Mineralization has extended into the limestone-band locally to form a” almost 
solid pyrite replacement. 

There are three areas to be described in detail (see Figs. 1 and 3). That indicated in 
the south-west corner of the group is a quartz xi”, locally of considerable size, the upper 
end of which is at a” elevation of 6,600 feet, south-east of which there is, probably, a smaller 
continuation as a vein or stringer-zone for several hundreds of feet. 

The vein is well exposed from this upper point for over 600 feet to an elevation of 6,400 
feet, along a line trending a little west of north. The upper 200 feet of length ranges in 
strike from north to nearly east, north of which point there is a split for 150 feet, beyond 
which the vein continues northwud for 250 feet as a single crooked strand 3 to 8 feet wide. 
At the upper end the vein is 6 to 8 feet wide, and for the remainder of its length it is 4 or 
5 feet wide with local enlargements to 15 feet. A dark-weathering siderite, occurring in nests 
to several feet across, is common. 

Mineralization consists of pyrite with, chiefly at the upper end, ehalcopyrite and small 
amounts of galena and sphalerite. Mineralization is restricted chiefly to the uppermost 200 
feet as exposed and to the lowermost end. The greater part of the vein by far is barren. 
Three selected samples were take” at the upper end:- 

(1.) From upper open-cut: Gold, 0.62 oz:per to”; silver, 2.4 oz. per to”. 
(‘2.) From second open-cut, fine pyrite: Gold, 2.90 oz. per to”; silver, 0.3 oz. per to”. 
(3.) Almost solid sulphidc, including a little chalcopyrite and galena: Gold, 0.60 oz. per 

ton; silver, 7.0 oz. per to”; eoppm, 2.1 per cent. 
A sample chipped across 20 inches of pyrite showing in the lowermost open-cut assayed: 

Gold, 0.02 oz. per ton; silver, 0.2 oz. per to”. 
At the most northerly exposure, at the claim posts, 6,000 feet elevation, is a knoll of 

quartzite surrounded by moraine (see Fig. 3). The mineralization was mapped, as exposed, 
in considerable detail, although the full complexity is not here reproduced. 0” the plan 
the chief concentrations of pyrite in quartz are indicated. The full extent of this complex 
of quartz-veining is not know”. 

As show” in the plan, the total exposed lenat,h is 460 feet and the greatest width 120 
feet; individual widths of quartz are as great as 20 feet. One prominent direction of 
fissuring is north 55 degrees west, parallel to the formation, another trends about north 30 
degrees west, and a third north 15 degrees east; the dip in all is very steep. Quartz parallel 
to the bedding is mostly barren; that diverging 25 degrees from it is poorly mineralized. 
Pyrite is found to occur commonly in short quartz veins and lenses, and within the larger 
quartz-bodies as lenses or veins, which for the most part strike with the third set of fractur- 
ing, north 15 degrees east. Short gashes of this set are not infrequently see” aligned as a 
belt trending north 30 degrees west, and it is judged that they are tension-gashes and that 
pyrite has largely entered the rocks along fissures produced by tensional stresses, whereas 
the greatest amount of quartz followed avenues of very light shearing. 

There is a sericitic alteration of the rocks in this general zone that is more prominently 
developed here than elsewhere on the property. Pyrite is locally found in small masses 
within the sericitized quart&c at or close to bodies of quartz and also, rarely, several feet 
distant. 

Sampling of such a deposit is, of course, difficult, and a few samples only were take”, of 
selected material in each case:- 

(1.) Coarse, cubical pyrite (20 per cent,) in quartz: Gold, 0.06 oz. per to”; silver, 0.1 
“7.. per ton. 
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(2.) Almost solid pyrite: Gold, 2.82 oz. per ton; silver, 1.8 oz. per ton. 
(3.) Quartz with 3 to 5 per cent. pyrite: Gold, 0.02 oz. per ton; silver, 0.2 oz. per ton. 
(4.) Quartz with 75 per cent. pyrite: Gold, 0.18 oz. per ton; silver, 0.2 oz. per ton. 

(5.) Pyrite stringer in schist: Gold, 1.44 oz. per ton; silver, l.G oz. per ton. 
(6.) Pyrite mass in schist: Gold, 0.68 oz. per ton; silver, 0.5 oz. per ton. 
(7.) Siderite with trace of pyrite, from quartz stringer: Gold, nil; silver, nil. 

A great number of samples would, of course, have to he taken before generalities could 

be made regarding the localization of values. 
The limestone-band is not here mineralized, and quartz is seen to reach the margins of 

that body without penetrating it. The intersection of the main mass of quartz with lime- 

stone is covered by moraine. 
Another area of quartz-veining with local pyrite lies some 2,000 feet to the south-east, 

at elevations between 6,600 and 7,000 feet. The veining there is much more widely spaced, 
the generalized pattern of which is shown in the upper part of Fig. 3. The same three sets 

of fissuring are developed, but that set parallel to the formation is very weak. Pyrite occurs 
in both of the other sets, but perhaps favours that which strikes north 10 to 20 degrees east. 

Widths of quartz are extremely variable over lengths up to 200 to 300 feet. Pyrite minerali- 
zation is locally almost solid in some veins, over widths from a few inches to several feet and 
for lengths of a few tens of feet at the most. Samples of well-mineralized quartz inelude:- 

(1.) Almost solid pyrite near claim posts: Gold, 0.16 oz. per ton; silver, 1.4 oz. per ton. 
(2.) Across 10 inches of a well-mineralized vein: Gold, 0.80 oz. per ton; silver, 0.4 oz. 

per ton. 
(3.) Across 13 inches of a strongly-mineralized vein: Gold, 0.34 oz. per ton; silver, 0.5 

oz. per ton. 

(4.) Quartz containing 60 per cent. pyrite, 200 feet north-west of posts: Gold, 0.32 oz. 
par ton; silver, 2.1 oz. per ton. 

(5.) Across 24-inch vein, 80 per cent. pyrite, 200 feet east of posts: Gold, 0.52 “a. per 

ton; silver, 0.3 oz. per ton. 

(6.) Quartz with 60 per cent. pyrite, from north GO degrees east vein, east of posts: 
Gold, 0.66 oz. per ton; silver, 4.5 oz. per ton. 

This pencral belt or zone of veining continues in part up the ridge southward along the 

formation, hut mineralization is more scanty; part of the zone is undoubtedly covered by ice. 

A section of the limestone-band som” 875 feet long is continuously exposed and passes 
beneath ice at each end. A section of the band is heavily mineralized with pyrite, forming a 
replacement-body of considerable size near the centre of the exposed band. 

The limestone is replaced over the full width of 18 or 19 feet for a length of 110 feet, in 
addition to which replacement averages 10 feet wide for 40 feet, counting both ends of the 
main, solid mass. In addition, there are stringer-like prolongations I foot to 5 feet in width 

for 60 feet north-west and 30 feet south-east. Near the south-east end of the limestone a 
little replacement is seen on the north-east wall and a very short similar section is found near 

the lower end of the band, The replacement mineralization seems definitely related to small 
pyrite- and carbonate-bearing cross-fissures in the quartaites. 

In the main replacement-body abundant to almost solid pyrite occurs in B carbonate 
~angue which seems in part at least to be composed of siderite. The margins of the body are 

definite, and it is only on the extreme south-eastern ragged end that the body consists largely 

of carbonate with a small amount of pyrite. Pyrite comprises 50 to 90 per cent. of the mass, 
varying in coarseness from a fine, sugary texture to cubes an inch and more on the edge. A 

little arsenopyrite is seen locally. Owing to the heavily-oxidized surface and the massive 
nature of the deposit it is difficult to obtain fresh specimens and, consequently, two specimens 
were obtained northwest of the $$acier from boulders in no apparent respect different from 
this body. Microscopic examination showed the pyrit” to “ecur in limestone with a carbonate 

(siderite and possibly including som” ankerite) gangue; the pyrite ranged in size down to 
5 microns, hut in th” two specimens examined the size was largely above 315 mesh in one and 

above 200 mesh in the other. 

A sampled was channelled in sections RCI’OSS a width of 18 feet near the centre of the 
body from the hanging-wall. 

(1.) Five feet from north-east wall, nearly solid pyrite: Gold, 0.74 oz. per ton; silver, 
0.3 oz. per ton. 
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(2.) Next 5 feet, 75 per cent. pyrite: Gold, 0.16 oz. per ton; silver, trace. 
(3.) Next five feet, 75 per cent. pyrite: Gold, 0.24 oz. per ton: silver, 0.6 oz. per ton. 
(4.) Next 3 feet to within 8 inches of foot-wall, 25 per cent. pyrite: Gold, trace; silver, 

0.2 oz. per ton. The weighted average of this section gives: Gold, 0.32 oz. per ton; silver, 
0.2 oz. per ton. Other samples were taken south-east of this line:- 

(1.) Ten feet south-east, almost solid fine pyrite ncsr foot-wall, 2 feet wide: Gold, 1.96 
07.. per ton; silver, trace. 

(2.) Thirty feet south-cast, almost solid coarse pyrite near centre, selceted: Gold, 0.62 
oz. per tan; silver, 0.4 oz. per ton. 

(3.) Forty feet south-east, 5.foot channel to 1 foot from foot-wall, &wage section: Gold, 
0.28 oz. per ton; silver, 0.3 oz. per ton. 

(4.) Eighty feet south-east, channel across zone where 5 feet wide and composed almost 
entirely of carbonate: Gold, &l; silver, nil. 

All samples were taken of fresh material, and a sample of accumulated oxides in a crevice 
returned law values, so it is not thought that these samples were affected by secondary enrich- 
ment. It is reported that later in the season the capping was blown off parts of the body. 

It is reported that beneath the present glacier front there were workings in past years, 
but that n recent advance of the ice has covered these. The work was done, it is said, on 
“cross-leads.” There is evidence of this b&p so, but there was in 1938 no possibility of 
climbing beneath the ice. In addition to quartz veins there exists strong evidence of there 
being a replacement-body beneath the ice in the presence of considerable float in the moraine 
north-west of the glacier-stream discharge. Smsll blocks and boulders to half a ton in weight 
are to be seen, and it is not at all likely that this float came from the body described above. 

Development of the Blue Ice showings offers considerable difficulty owing to the location. 
Being in a heavy snow-belt adjacent to an active glacier none but temporary workings on or 
near the showings are feasible, and the closest possible adit site involves driving about 1,000 
feet to reach the upper replacement-body. A protected site far an adit that would reach and 
ultimately explore all worth-while sections about the glacier can be found, but a considerably 
longer crosscut would be necessary to reach the north-western edge of the glacier front. 

KETTLE RIVER AREA. 

Horseshoe Mountain. 

References-Annual Reports of the Minister of Mines, British Columbia, 1901, 1928, 
1929, 1931, 1933. 1,. Reinecke, Geological Survey, Canada, Memoir 79, 1915. 

Horseshoe Mountain is the name given to a broad, flat-topped ridge summit west of Kettle 
River, at the head of Canyan and Stewartson Creeks. A road leaves the Kettle River road 
23 miles north of Westbridge and climbs about 1,450 feet in 3% miles to the Barnado claim. 

A rough extension, half a mile in length, leads to the Mogul. 
This is part of the Interior Plateaux system, rising to an elevation of 4,500 feet, more 

than 2,000 feet above Kettle River. Slopes are steep on the eastern side above Kettle 
River Valley and gradual to the valley of Beaverdell Creek on the west. The country is rocky 
and exposures are plentiful. There is adequate timber on most of the ground. Water is not 
plentiful, although a sufficient quantity for dnmestic use can be obtained from Stewartson 
Creek the year round, and there are springs at scattered points. 

The Mogul claim was staked in 1896, at a time when there was a great influx of pros- 
pectors to the Kettle River drainage area. By lR98 there were many stakings on Horseshoe 
Mountain and considerable surface and near-surface work was done, but by 1901 activity had 
waned and no attention was paid to this section until 1928. In that year II. E. Hunnings and 
Company, of Victoria, started development on the Mogul claim and in the next year the Mogul 
Mining Company, Limited, had acquired many claims on Horseshoe Mountain and coneen- 
trated their efforts on the Mogul and Sihw Dollnr. In 1933, after 4 or 5 tons of ore was 
shipped from the Mogul, work was stopped. 

During the past two years a number of Crown-Franted claims have heen leased, notably 
the Mogul, Barnato, Haelda, and Mnwe, by miners from Westbridnc and Rossland, and several 
cars of sorted ore hnvc been shipped Much lapsed ground has been restaked and new dis- 
coveries have been made, extending down to the Kettle River. In the fall of 1938 Consolidated 
Mining and Smelting Company of Canada, Limited, diamond-drilled and test-pitted the 

t 
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Barnato, but found the results of the work not sufficiently encouraging to exercise options on 
this and adjoining claims. 

General Gculogy.-The geology of the summit and western part of Horseshoe Mountain 
was mapped by Reineeke, and is illustrated in his Memoir on the Beaverdell Map Area. The 
writer found more quartz diorite than is indicated on Reinecke’s map, but did not trace any 
boundaries. 

In the area under discussion, a body of Westkettle quartz diorite intrudes lavas and tuffs 
of the Wallace formation, and both rocks are cut by porphyry dykes. Stratified rocks, in- 
cluding tuffs and some normal sediments, are found principally on the upper and northern 
slopes, and andesitic rocks and some tuffs predominate on the lower Kettle River slopes. 
Some phases of the Wallace voleanies are coarse enough to resemble finer and darker-eolaured 
phases of the quartz diorite, but careful scrutiny is sufficient to prove that the former belong 
to the alder series. There are many porphyritic, andesitic to syenitic dykes of which most 
are post-mineral. 

The mineral-deposits have been classed by Reinecke as “stocks” because they are 
commonly irregular in shape and occur in rock with or without quartz. The term is not in 
common use to-day, and they are perhaps best considered as mineralized zones of irregular 
fracturing, in which mineralization is in the form of vein-like bodies and impregnations. 
Mineralization includes pyrite, pyrrhotite, arsenopyrite, sphalerite, and chaleopyrite, in which 
the valuable constituent is gold. 

There has been little or no shearing, but rather light and irregular fracturing which has 
produced single or complex fissures or breccia-zones. There is commonly a rock alteration 
that is marked by serieitization in its weaker phases and by the production of kaolin (diekite), 
chlorite, actinolite, epidote, and locally diopside in stronger phases. There is in stronger 
phases secondary quartz and in the Barnato veinlets of quartz and secondary mierocline. 
These products of hydrothermal alteration grade into silica and in turn into white vein-quartz, 
which latter is not abundant. A full study of this alteration would require far more miero- 
seopic study than has been attempted. 

There are zones of hrecciation, chiefly on the lower eastern slopes, which have to date 
received little attention. The rock is a mottled green and whitish product in which green 
fragments arc rich in actinolite and the light fragments are largely chert, including some 
chlorite. Mineralization is weak, as a rule, and consists of pyrite and locally pyrrhotite and 
chalcopyrite. 

There is no free gold discernible in hand specimens, but gold may be panned from many 
of the oxidized outcrops of mineral matter. Arsenopyrite and pyrrhotite were the earliest 
sulphides formed, and gold has, in some cases, proved to have been introduced at a later date 
in company with pyrite (and sphalerite). This may well account for the erratic values 
obtainable in sampling. 

This Crown-granted claim has been leased by I?. 0. Peterson, of Westbridge, 
B2lmat0. for three years, and for a short time in 1938 was optioned to Consolidated 

Mining and Smelting Company of Canada, Limited. It is immediately 
south of Stewartson Creek and just below the road. 

The upper section of the claim, whew the workings are situated; is underlain by quartz 
diorite, and a narrow band of fine-grained sediments extends through this part from the 
north-east. There are a number of light-eoloured porphyry dykes, andesitie in character. 
Development-work consists of a number of open-cuts and one adit, including 25 feet of & 
crosscut and 50 feet of drifting. The Consolidated put down four or five diamond-drill holes 
tu explore the principal mineral-zone at depth. 

The principal zone is associated with an irregular narrow fissure which strikes north 
35 degrees east and dips 70 degrees south-eastward. The fissure is drifted on for 50 feet, 
elevation 3,300 feet, and is seen to be only locally mineralized; 60 feet south of the adit it is 
faulted 15 feet to the east, and in the continuation contains patches of heavy arsenopyrite up 
to 8 inches wide. Open-cuts show what is apparently the same fissure, extending 30 feet 
northward from the adit and 200 feet southward, as a mineralized zone a few inches in width. 

The drift at the southern end is holed through into a large open-cut. There the full 
width of mineralization is not seen, but it appears to be some 12 feet wide. It consists of 
bands, stringers, irregular masses, and impregnations of snlphides; this is the strongest 

- 
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mineralization noted on the property. Two or three bands of sulphide are seen in the drift 
and in the crosscut. The mineralization is not everywhere directly related to the fissure, but 
is localized close to it and there is no apparent structural reason for the wide section noted. 

The quartz diorite has been strongly altered, first to a bleached, sericitised rock and more 
intensely to a soft whitish mass consisting almost entirely of kaolin. In the more advanced 
phases of alteration there is some secondary quartz and ‘nlicrocline and locally a little epidote; 
the dioritic texture is almost or completely destroyed. Sulphides include pyrite, arsenopyrite, 
sphalerite, pyrrhotite, chalcopyritc, and galena. Microscopic examination by the Mines 
Branch, Ottawa, shows the paragenesis to be arsenopyrite, pyrite, sphalerite, ehalcopyrite; 
and by the Mines Department, Victoria, to be arsenopyrite, pyrrhotite, pyrite, sphalerite, 
chalcopyrite, and galena. The gold is definitely later than the arsenopyrite and is related to 
pyrite and sphalerite; some of the gold is post-pyrite. There is locally some vein-quartz, 
but commonly the sulphides occur in rock that is more or less silieified and which grades into 
dense, watery-looking quartz. 

Considerable of the pyrite presents a peculiar feathery to botryoidal appearance and 
weathers to a cellular “lacy” texture. It strongly resembles marcasite but is definitely 
pyrite. It is unique, and is fairly characteristic of Horseshoe Mountain. 

Other open-cuts to the south-east, and an old adit and shallow shaft, show small widths 
of chiefly pyritic mineralization. The strike is apparently north-eastward in each, although 
some of the mineralization is extremely irregular. Open-cuts were being made by Con- 
solidated in September, not all of which are shown on the accompanying sketch-map. These 
were designed to explore continuations of the principal zone and the possibility of parallel 
or branch zones. 

Several ears of ore that have been shipped by F. 0. Peterson gave variable returns in 
gold, the better assaying more than 1 oz. gold per ton. The better cars however contained 
considerable oxide and also solid arsenopyrite (with some pyrite) from a narrow, high-grade 
stringer 60 feet southward of the adit. 

Several samples were taken, to illustrate the variation in gold content, as follows:- 
(1.) Across 20 inches strong sulphide in drift, 25 feet south of crosscut: Gold, 0.50 oz. 

per ton; silver, 0.3 oz. per ton. 
(2.) In large open-cut at south end of drift, selected “ lacy ” pyrite: Gold, 1.44 oz. per 

ton; silver, trace. 
(3.) The same, selected solid arsenopyrite, pyrite and sphalcrite: Gold, 0.56 oz. per 

ton; silver, trace. 
(4.) From 60 feet south of crosscut, narrow zone of arsenopyrite and trace of pyrite: 

Gold, 16.48 oz. per ton; silver, 0.1 oz. per ton. 
(5.) Open-cut 75 feet north of adit, selected from dump: Gold, nil, silver, nil. 
(6.) Northern face of drift, across 56 inches, small amount of pyrite: Gold, nil; 

silver, nil. 
(7.) Dump of old shaft: Gold, 0.44 oz. per ton; Silver, km. 

(8.) Open-cut, 200 feet southward from adit, small pyritic zone: Gold, trace; silver, 
trace. 

On the Bwnato Fractior~ and extending over the boundary of the Yorkshire Lass is a 
line of old workings 240 feet long in a north 25 degrees west direction. A small shaft is on 
the Yorkshire Lass, and there are several old open-cuts. A narrow zone of mineralization is 
poorly exposed along this line. 

This claim, at least in its northern part, is underlain by quartz diorite. 
Hackla. About 650 feet south of the northernmost corner is an open-cut 7 by 20 

feet in a north-easterly direction. A mineral-zone 3 to 4 feet wide in the 
open-cut is cut o?i by a porphyry dyke and no extension is proved. Mineralization, within 
altered quartz diorite, is locally massive and wades into silieified rock. Sulphides include 
pyrrhotite, pyrite, arsenopyrite, and a little chalcopg~ite; pyrite is younger than pyrrhotite 
and arsenopyrite and is seen locally to contain small cavities surrounded by a rim of pyrite 
with eolloform texture. There is a pile of abodt 25 tons on the dump and 12 sacks of fine 
oxide. Samples assayed:- 

(1.) Chipped from pile on dump: Gold, 0.38 oz. per ton; silver, trace. 
(2.) Grab of fine oxides in sacks: Gold, 0.24 oz. per ton; silver, trace. 
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A shaft 270 feet northward from this open-cut is perhaps 40 feet deep, now inaccessible. 
It is sunk on a vein-zone with a strike of north 80 degrees east and a dip of 65 degrees south, 
1 foot to 2 feet wide. Mineralization consists of pyrrhotite, pyrite, and arsenopyrite, in 
silieified quartz diorite, and of pyrite and arsenopyrite in vein-quartz of erratic distribution 
within the zone. Selected samples from the dump assayed:- 

(1.) “ Lacy ” pyrite in quartz! Gold, 0.10 oz. per ton; silver, 0.1 oz. per ton. 
(2.) Favouring pyrrhotite: Gold, 0.34 oz. per ton: silver, trace. 
(3.) Favouring arsenopyrite: Gold, 0.26 oz. per ton; silver, trace. 
From this shaft in the direction of the upper Barnato workings are a number of open- 

cuts and strippings, some of which are old and some recent. A small old open-cut on the 
road shows two narrow zonea 5% feet apart, striking north 60 degrees east and with steep 
dips; these contain a little pyrite and a little quartz to a maximum loco.1 width of 10 inches. 
A second old open-cut and small stripping on the road is probably on the Bamato Fraction. 

Erratic mineralization includes pyrrhotite, arsenopyrite, and pyrite. A selected sample 
heavy in pyrrhotite assayed: Gold, Izil; silver, nil. A similar sample favouring arsenopyrite 
assayed: Gold, trace, silver, trace. Other open-euts and strippings show indications of 
mineralization. 

On this Crown-granted claim there are three shallow workings in quartz 
MaIll‘& diorite near the south-west comer. The most easterly of these, elevation 

4,250 feet, is an open-cut deepened to 14 feet; it is on a zone which strikes 
north 85 dcarees east and dips 65 to 10 degrees south. The zone is a few inches to several 
feet wide and contains erratic, patchy pyrrhotite and pyrite in silicified rock or in quartz. 
There is said to be here a distinct pyritic band of high grade, but this was not distinguished. 
There is an ore-pile of about 25 tons on the dump, and from it samples assayed:- 

(1.) Chipped from all over dump: Gold, 1.68 oz. per ton; silver, trace. 
(2.) Selected “ lacy ” pyrite: Gold, 0.52 oz. per ton; silver, trace. 
The most southerly of the three open-cuts is 5 by 44 feet in a direction of north 60 

degrees cast. In it a zone, dipping 75 to 80 degrees. south-east, is 1 foot to 2 feet wide and 
contains pyrite and pyrrhotite in silieiiied rock, together with a little quartz. Below a fault 
in the bottom of the open-cut there shows an east-west band, 4 to 5 feet wide, of similar 
mineralization in stringers. 

The north-westerly open-cut is 6 by 22 feet long in a djrection of north 82 degrees east. 
A vague, atecply-dipping zone is up to 4 feet wide and the limit of scattered mineralization 
is as much as 8 feet in width. A sample across 4 feet, including pyrite and pyrrhotite and 
a little quartz in silieified rock, assayed: Gold, 0.22 oz. per ton; silver, trace. 

These claims, of which the former is Crown-granted, lit north-east of 
Ilighland Mary Stewartson Creek on a tongue of quartz diorite with sediments to east and 
and Mountain west. There are many porphyritic dykes, andesitic to syenitic in composi- 

View. tion, some at least of which are younger than the mineralization. Show- 
ings are just within adjacent corners of the two claims at an elevation of 

about 4,050 feet; there we three open-cuts in line up the hillside and below are two pits at 
the ends of a Wfaat open-cut. 

The uppermost open-cut shows on the south side a 20.inch zone, strike north 25 degrees 
east and dip 65 degrees eastward, composed of almost solid arsenopyrite; on the north side 
of the open-cut there is merely a stringer-zone containing narrow bands of arscnopyrite. In 
the second highest cut is a rusty band 2 inches wide with strike as above and dip 60 degrees 
westward. In the third open-cut is an arsenopyritc-quartz vein up to 26 inchcs wide, strike 
north-east, which is traceable for 30 feet and is cut off by dykes. A sample across 26 inches 
of this vein assayed: Gold, trace; silver, trace. 

In the lowest open-cut, in the pit in the west end, is a zone bearing arsenopyrite, pyrrho- 
tite, and pyrite in quartz; the zone is 2 feet wide, striking north 40 degrees east with vertical 
dip. In tbc eastern pit in the same cut, 30 feet distant, is a vein-zone about 9 inches wide, 
strike north 30 degrees east and dip 15 degrees south-eastward. A sample across 8 inches, 
containing much arsenopyrite and some pyrrhatite and pyrite, assayed: Gold, 0.50 oz. per 
ton; silver, 0.3 oz. per ton. 
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This Crown-granted claim is the oldest on the hill and on it most work has 
M.Xd. been done. It is at an elevation of 4,500 feet on the summit of the ridge. 

The claim has been leased by Clyde Sherdahl, of Rossland and Westbridge, 
for three years, and from it he has shipped several ear-loads of sorted ore. 

A vertical shaft was sunk in early days and later deepened to 50 feet, An adit, collared 
on Molzetor ground, is driven north 70 degrees west for 140 feet, where a raise a few feet long 
breaks into the bottom of the shaft. Fifteen feet short of the shaft a branch leads southward 
20 feet, then westward 45 feet, then southward 45 feet. A dyke some 30 feet wide crosses the 
adit, the western wall of which is followed 15 feet southward to pick up the shaft-vein, IO to 
12 inches wide, strike east and dip vertical. This is followed 16 feet when it is faulted 
a few inches and the strike changes to north 65 degrees east for 16 feet; past a second fault 
of small displacement the east-west vein is followed for 20 feet, and the crosscut to the south 
crosses a quartz vein 24 to 30 inches wide and 10 feet distant. About 50 feet from the portal 
of the adit on the northern wall is a short section of vein 8 inches wide, strike north 85 
degrees east, dip 70 degrees south-eastward. 

Mineralization consists of pyrite, pyrrhotite, and a little arsenopyrite in silicified quartz 
diorite, with little true vein-quartz. The vein-zone is from a few inches to 2 feet wide and 
is most irregular; it is seen in the shaft to be offset by and perhaps associated with flat 
faults, and the shaft has been glory-holed in order to follow the short sections. A sample 
across 28 inches, 10 feet below the collar of the shaft, assayed: Gold, 1.88 oz. per ton; silver, 
trace. A sample across 13 inches, 50 feet from the portal of the adit, on mineralization not 
apparently related to that in the shaft, assayed: Gold, 1.50 oz. per ton; silver, trace. 

The same vein-zone is traced positively on the surface for some 200 feet at south 60 
degrees west, where it is offset by a large dyke. It ranges from a stringer to a local 
maximum of 3 feet. 

This Crown-granted claim near the Triple Lakes is leased by Stan Peterson 
Ivanhoe. and associates, of Westbridge. It is reached by a narrow-gauge road about 

2 miles in length from the main Horseshoe Mountain Road. The claim is 
in an area of Wallace formation, but quartz diorite outcrops locally. 

Old workings, at an elevation of 4,350 feet, were seen before much new work had been 
done on them and it was difficult to size up the deposit. There is, in quartz diorite, an 
irregular narrow vein-zone, vertical and with variable northerly strike. It is a few inches 
wide to locally a foot or so, and consists of glassy quartz containing pyrite, arsenopyrite, and 
a trace of ehalcopyrite, as well as stringers of pyrite in rock. There may be two zones, which 
show in two 15.foot pits, or a single zone which has been faulted. There are a few very old 
and now obscure open-cuts near-by. 

&~a1 tous were on the dump, partly sacked, and home oxides had been screened. 
Samples assayed:- 

(1.) Grab sample from small pile of “ high-grade”: Gold, 0.48 oz. per ton; silver, 0.1 
oz. per ton. 

(2.) Grab sample of oxides: Gold, 0.17 oz. per ton; silver, trace. 
(3.) Grab sample from pile of oxidized rock and light mineral: Gold, 0.10 oz. per ton; 

silver, 0.1 oz. per ton. 
(4.) Grab sample from sacked ore: Gold, 0.15 oz. per ton; silver, 0.05 oz. per ton. 

This claim is on the Kettle River Road, elevation 2,360 feet, on Crick 
Maybe. (Trapper) Creek. It is part of a group of locations and Crown grants 

owned and leased by 0. Berglund, of Rossland, and L. Cl&y, of Westbridge. 
The principal showing is at an elevation of 2,600 feet, on the south side of the creek, in 
andesitic and dioritie rocks of the Wallace formation which are locally brecciated. There is 
a 20-f& adit and some stripping for 100 feet. 

The vein-zone strikes nearly north and dips 50 degrees east; it is a band 20 to 24 inches 
wide of almost solid sulphide and a small amount of quartz, in addition to which the walls, par- 
ticularly the foot-wall, contain lightly disseminat,ed sulphide for several feet. The solid 
solpl$de includes pyrrhotite, pyrite, arsenopyrite, whalerite, and a. little chalcopyrite. The 
pyrrhotite contains abundant rounded to irregular inclusions of quartz, and the suggested 
paragenesis is arsenopyrite and pyrite, pyrrhotite, sphalerite, ehaleapyrite. 
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A loading-chute has been built to a road a few hundred feet long connecting with the 
river road, and several cars have been shipped to Tacoma smelter. The first two ears 
assayed:- 

(1.) 40.2 tons: Gold, 0.7075 oz. per ton; silver, 1.12 oz. per tan; copper, 0.13 per cent.; 
zinc, 0.7 per cent.; arsenic, 2.22 per cent.; silica, 47.1 per cent. 

(2.) 43.4 tons: Gold, 0.81 oz. per ton; silver, 0.84 oz. per ton; copper, 0.18 per cent.; 
zinc, 0.2 per cent.; arsenic, 1.58 per cent.; silica, 26.4 per cent. 

Other mineralized showings on this claim are in zones of brecciation and alteration in 
the and&tie and dioritic rocks. The breccia consists of irregular fragments from several 
feet across down to a fraction of an inch. The rock has been altered to a dark greenish 
mass consisting of carbonate, epidote, actinolite, and chlorite, which in extreme eases is 
composed largely of aetinolite and carbonate. Franments of chert and cherty patches are 
eomman, so the rock has a mottled appearance. Mineralization by pyrite and locally also 
pyrrhotite occurs in the breecia and is restricted to the green alteration-product. Samples 
of this mineralization carried low values, or none, but the breceia-zones would seem to be 
worth prospecting. 

Noren and sons, of W&bridge, own a group flanking the river road, 
Hard to Beat, including the Crown-granted Hard to Beat, Riverside, and Globe, and extend- 
Riverside,and inr to Mm/be ground adjacent to Crick (Trapper) Creek. This ground, 

Globe. along the lower slopes of the valley-side, is underlain by rocks of the 
Wallace formation, including andesites, dioritic rocks, and cherty sediments, 

cut by dykes of which a common variety is a light-colourcd porphyry, much altered hut 
perhaps andesitic. 

There are a number of showings on which a small amount of surface and near-surface 
work was done in former years. These are irregular mineral-zones which strike north- 
westward and dip rather steeply to the north-east. Vein-quartz is only in a few instances 
an important constituent of the zones, some of the mineralization contains a siliceous base 
and some is in rock without very strone alteration. Sulphides include pyrite and pyrrhotite, 
arsenopyrite, sphalerite, and chalcopyrite. None of these mineral zones has been traced for 
more than 200 feet, nlthouah elsewhere there are broad belts showing indications of minerali- 
zation that would seem to be much longer. Widths and amounts of mineralization are 
erratic, and it would appear that thorough surface prospecting should precede any under- 
ground work. 

O&r Cleirns.-On the Jenny. a located claim owned by Jack Carlson, of Rock Creek, just 
north-west of the Bobbie Bums Fraction, are two old lo-foot shafts and some recent open- 
cutting. These are in metamorphic racks not far from quartz diorite; rocks to the north are 
sedimentary. The metamorphic racks are cut by and impregnated with strin,gers and masses 
of fine mapnetite accompanied by epidote. There is also a narrow quartzose vein mineralized 
with pyrite and a trace of arseno-pyrite: this appears to be a flat sheet at the surface, 
but is very irregular. 

On the Trapper, leased by J. G. C reelman, of Greenwood, there are a number of old 
workinzs in Wallace formation rocks on the central and south-eastern part of the claim. 
Irregular zones, none of which has been traced any distance, strike northward and are 
mineralized with pyrite, pyrrhotite, and some chalcopyrite and arsenopyrite. On the northern 
part of the claim just, above the creek is a breccia-zone, similar to those an the Maybe, but 
of unknown extent. Here one or more northward-striking stringers to quartz veins 10 
inches wide are mineralized with pyrite and a little sphalerite and arsenapyrite. 

Old workings are to be seen over much of the upper slopes of Horseshoe Mountain. 
These include open-cuts and shallow shafts, most af which are isolated and most of which 
are about 40 years old. They are on zones of fissuring, brecciation, and more or less altera- 
tion and silicification; they contain vein-quart,z only locally and arc mineralized with varying 
proportions of pyrite, pyrrhotite, and arsenopyrite. The sulphides occur in strin,qers, lenses, 
patches, and disseminations. 

SIM~LKAMEEN Rrvm. 

Copper Creek flows into Similkameen River 26 miles from Princeton on the Hap+Prince- 
ton Road, at an elevation of about 3,075 feet. The river flows in a steep-sided canyon from 
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the mouth of Pasayten River nearly to Princeton, with an open section half a mile in length 
at the mouth of Copper Creek. Timbered slopes rise from the canyon-edge to form the 
upland surface of the Interior Plateau. A prominent bench, level with the upper rim of the 
C~*YO* and half a mile wide, extends from opposite and above Copper Creek to more than a. 
mile below. 

The rocks in the canyon in the neifhbourhood of Copper Creek are correlated by Cairnes 
with the Tulameen series of Triassic age (Geolo,gical Survey, Canada, Summary Report, 1923, 
Pat A). They comprise sedimentary and volcanic rocks with, in this vicinity, a regional 
strike of about north 15 derrrees east and vertical dip. There are two dominant types of 
volcaniC% a dark green augite andesite porphyry, and a light green to greyish andesite 
porphyry, both of which are strongly altered, although in hand specimen they appear 
con~par~tively fresh. Many of the volcanic types are fragmental; both flow breccias, and 
breccias with rounded fragments that grade into sedimentary materials. The true sediments 
are Slat!? alSillites. These rocks are covered west of and above the river by and&tic to 
basaltic lavas of Tertiary see. 

Some placrr-pold has hecn taken from this section of tho river, but no mineral-deposits 
had been found until, in the fall of 1937, high assays were obtained from a narrow vein at 
water’s edro. Before snow was Anne in the spring some thirty claims had been staked, 
hut few additional discoveries have since been made. 

This group of rleven claims and fractions is owned by E. N. Freding and 
Silver Moon. Alex Wapenstein, of Princeton. It was optioned durink the year by Kel- 

owna Exploration Company, Limited, and after considerable surface work 
was done the option was relinquished. A lease was Franted to five men late in the year 
who made a small shipment of hieh-grade cold ore. 

The PI’OIIP covers the orirrinal discovery and extends from 400 feet below the mouth of 
Copper Creek for a mile down-stream. The rocks in the upper end of the canyon include 
a little slatv arpillite but are principally vnlcnnic tapes, many of which are fragmental. They 
are cut by shear-zones and by many stringers of rruartz or quartz and calcite. The shear- 
zones are from a few inches to several feet in width and are bands of schist, more or less 
pyritised and containing locally quartz stringers: tirhter and nxrrowev sections may pass into 
narrow veins. The stringers form a prominent set with a strike of north 70 degrees west and 
a dip of 60 degrees north-eastward; they a1‘e from a fraction of an inch to a Eoot wide and 
from a few feet to a few tens of feet in 1enEth: they consist of quartz or quartz and calcite, 
frozen to the walls and commonlv barren. Stringers of this set, when close together, form 
sheeted zones. A second set, striking north 30 dcrrces west, and with steep dips to the south- 
west. is not prominent. A third set, of rare occurrence, is almost flat; these stringers are 
locally mineralized with arsenopyrite and very small amounts of sphalerite, galena, ehalco- 
pyrite. and pyrite. 

The showings on which work has been done ax in the uppermost 800 feet of canyon, 
close to water’s edge and to 100 feet above it. Trrcpular, branching, and reticulating shesr- 
zones strike roughly north and are vertical: they form two or three principal zones up 
to 15 feet wide over an exposed width across the river of 160 feet. Many cross-strinwrs 
are seen, strikinp north 70 devees west and dippin,? 60 deerccs north-eastward; these, 
with rare exceptions, are barren. Five fat ouartz and calcite stringers, to a maximum 
local width of 16 inches and one with variable dip to the west, have indicated lengths of a 
few feet to a few tens of feet, and are mineralized, locally, with massive arsenopyrite or 
with trains of arsenopyrite grains, and a little of the sane mineral is seen in or close to 
sliphtly schistose walls. 

Assays from open-cuts on the shear-zones show them to carry merely traces of gold or 
nonc. Of all the cross-stringers exposed naturally or by stripping only one was seen to 
carry a few specks of free gold; stilphides are rare to absent and values negligible. Exceed- 
inxly high assays have been obtained by reliable individuals from the better-mineralized 
portions of the flat stringers. Three samples taken by the writer assayed: Gold, nil; gold, 
0.18 oz. per ton; silver, trace; gold, 32.76 oz. per ton; silver, 9.0 oz. per ton. 

The highest-grade material consists of massive arsenopyrite fractured and traversed by 
tiny veinlets of quartz and carbonate. Careful scrutiny with a hand lens frequently discloses 
tiny specks of gold, some of which are visible to the naked eye. Microscopic examination 
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suggests that the gold is later than the arsenopyrite, and shows that the gold has a tendency 
to occur (in sizes to less than 10 microns) in elongate forms aligned on fractures and along 
arsenopyrite-crystal boundaries. The gold seen in one cross-stringer was isolated in quartz. 

Gold-bearing sulphides appear to he restricted to the flattish stringers, and these are 
not numerous. Although most shear-zones are pyritized they do not appear to carry more 
than traces in gold. 

Ground has been staked for a mile up-river from the Silver Moon by Alex. Broom- 
field, J. W. Gallagher and others, of Princeton and Hedley. The rock in the canyon section 
is principally light-coloured andesite porphyry, massive to fragmental. There is much less 
evidence there than below of pattern in shearing and cross-veining. Several shear-zones a. 
few inches to 2 feet in width strike nearly north and are vertical or dip eastward; these 
contain IocalIy stringers and lenses up to 1 foot wide of quartz and calcite. There are cross- 
stringers which strike about north 70 dcErees west but tbey are not abundant; one relatively 
flat shear-zone was seen. 

Mineralization is very scanty, although pyrite, arsenopyrite, sphalerite, chalcopyrite, and 
wlena can be seen locally. 

Roche River Section. 
(See Annual Reports of the Minister of Mines, British Columbia, 1901, 1921, 1928. 

C. E. Cairnes, Geological Survey, Canada, Summary Report, 1923, Part A.) 
This group of six claims, of which the Anneonda and Red Star are Crown- 

Red Star. granted, is owned by Charles Bonnivier and Gus Pouwels, of Princeton. 
The group is on the Hope-Princeton Highway on the north side of Roche 

River, nearly 2 miles above the month of Pasayten River. A prominent flat, elevation about 
3,325 feet, is flanked by a hillside sloping at 25 degrees to B flat summit 800 feet higher. 

The rocks are part of the Tulameen series which are in this section represented by a 
schistose-band some 3 miles wide. They are dominantly of sedimentary origin, according to 
Cairncs, and include light-coloured quartz-s&cite schists and greenish talcose and ehloritie 
schists. The average strike is north 1~5 degrees west and the dip is between 45 and 60 
degrees westward. They are poorly exposed on this ground, but there is a band of pyritic 
mineralization indicated, following the strike, that is perhaps 1,000 feet wide. 

There are a number of adits on this property and several open-cuts, but the older work- 
ings are largely caved, so that a full examination is impossible. A long adit has been 
driven from the edge of the flat in an effort to tap at depth mineralization in an adit 480 
feet higher in elevation. The upper adit, said to bc 250 feet long and driven parallel to 
the formation, is accessible only for 63 feet in a direction of north 18 degrees west. Near 
the portal is a raise from another adit 100 feet lower and said to be 415 feet long. 
Mineralization, apparently parallel to the schistosity, consists of pyrite and a band 8 to 16 
inches wide or more also contains considerable chalcopyrite and sphalerite. A sample of 
heavy sulphide chunks from the dump assayed: Gold, 0.06 oz. per ton; silver, 1.3 oz. per 
ton: copper, 11.0 per cent.: zinc, 4.0 per cent. A grab sample of heavy sulphides from the 
next lower dump assayed: Gold, 0.14 oz. per ton; silver, 5.1 on. per ton; copper, 19.0 per 
cent.; zinc, 2.5 per cent. 

The lowest adit is 1,090 feet long, it is small and sinuous, and work on it has been given 
up in reecnt years on account of the lack of ventilation. It is driven in the direction of the 
upper adit 140 feet at north 60 degrees west and then in an average direction of south 17 
degrees west for 950 feet. The line of the adit crosses the projected line (south 18 degrees 
east) of the upper adit 600 feet to the south of the upper portal, and the face is 330 feet 
beyond, according to a compass survey. A drift 480 feet from the portal is fi5 feet long in 
a direction of north 52 degrees west. 

The rocks throuphout are schists, with a strike of north 15 to 20 degrees west; dips are 
40 derrees westward at the portal, about 55 degrees throughout most of the length, and 45 
degrees westward at the face of the adit. At the drift the rocks are more highly schistose 
for a distance of about 40 feet, including x few steeply-dipping planes of strong shearing, 
and mineralization in this section consi& of disseminated pyrite, chaleopyrite, and sphale- 
rite. Three samples across a width of 11 feet of mineralization assayed traces in gold, 1 oz. 
ov less in silror, and less than I per cent. copper. Two other weaker zones of minerslization 
are crossed 360 and 4G0 feet past the drift. Quartz is only locally present, commonly as 
unmineralized kidneys in the schists. 

II 
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Assuming that the mineralization in the upper adit occurs strictly parallel to the schists, 
then the lower adit is close to that horizon. If  the strike does not vary and the average dip 
is 45 degrees, then the lower adit is, according to rough calculation, about 140 feet short of 
its objective, but projection owr such distances on both strike and dip is not satisfactory 
unless the geology is fully understood. A. F. Tigert, of Princeton, had recently commenced 
clearing out the upper adit in order to examine the mineral-zone, but only the first 63 feet 
was accessible at the time of the writer’s visit in October. 

There are a few other old properties in this section, on which little has been done in 
recent years. High values in gold are reported to have been obtained locally across narrow 
widths. 

PLACER-GOLD DEPOSITS. 

ROCK CREEK AREA. 

Rejwenees.-Annual Reports of the Minister of Mines, British Columbia, 1930 to 1935, 
inclusive; Index to Annual Reports of the Minister of Mines, British Columbia, 1874-1936, 
for older, short references; W. E. Cockfield, Geological Survey, Canada, Memoir 179, 1935; 
C. E. Cairnes, Geological Survry, Canada, “Mineral Deposits of the West Half of Kettle 
River Area,” Preliminary Report, 1937. 

Zn,troduction.-Rock Creek flows int,o Kettle River near the International boundary in 
Central British Colombia. The main creek heads south of the boundary and the two largest 
tributaries, MeKinney and Jolly Creeks, head on the southern and south-eastern slopes of 
Baldy Mountain. The area is well served by highways and branch roads,~ Rock Creek 
station on the Kettle Valley Railway is close to the mouth of Rock Creek, and the high- 
tension line of the West Kootenay Power and Light Company, Limited, crosses the area.. 

The country has been burned over. From the main forks, through the basin of Mc- 
Kinney Creek, west of Jolly Creek Valley, and to the north and west, there is very little green 
timber left. The climate is one of lipht precipitation. 

Rock Creek drainage was in early days the scene of considerable placer activity. The 
first discovery was made in 1860 and by 1900 work had almost died out. There was a 
revival of interest in the upper sections from 1930 to 1935, when interest again waned. The 
present report is an attempt not so much to point out sections of the creeks where pay- 
gravel may be found, but is rather an attempt to outline the geoloay of the area so that 
generalities may be made of use to placer-men in the district. 

The area is part of the Interior Plateaux system, with elevations ranging between 3,000 
and 4,500 feet. The ground rises to higher elevations to the north, culminating in Baldy 
Mountain, elevation 7,558 feet. Kettle River Valley is a broad trench cut into the plateau 
with an elevation, at Rock Creek station, of 1,978 feet, 

The main streams flow in rather narrow valleys, 500 to 1,000 feet deep, in which there 
are canyon sections; Lower Rock Creek, for its entire length, flows in a steep-sided canyon 
about 400 feet in depth. The country is neither rugged nor very steep, except north-east 
of Jolly Creek, and much is a region of low slopes and gravel-covered stretches. 

Histor.v.-Gold was first mined on Rock Creek in 18FO. In that year a census showed 
123 persons, and in the next year the Gold Commissioner reported between seventy-five and 
a hundred men working on the creek. Activity soon waned, and it seems that many men 
pushed on in search of new fields. The earliest diggings were not phenomenally rich and 
recovery on the average was about $4 per man per day. 

Production figures are very incomplete and it is impossible to obtain an estimate of 
total recovery from the creek for any period. A report by the Gold Commissioner in 1861 
states the known recovery for six months of 1860 to he $83,000. In the early nineties the 
recovery was several thousand dollars per year. 

The history of the creek seems to he that from the earliest discovery there ensued a 
period of two or three years of intensive mining, following which these was a smaller 
amount of activity which became more sporadic with passine years. Activity seems to 
have subsided by the year 1900. Some Chinese were still working in 1903 but most white 
men had given up, and in 1901 it was stated that the Chinese were “ making a small annual 
output, scarcely amounting to wages.” 

From 1900 to 1930 only occasional mention is made of the creek, and that referring only 
to the desultory efforts of a few individuals. From 1924 to 1930 no recovery of placer gold 
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was reported from Greenwood Mining Division, and in 1931 only 6 ounces. Recovery for the 
division jumped tbc next year, when the price of gold advanced. 

In 1932 work was done by lessees of Rock Creek Consolidated Placers, Limited, at and 
near the “ Williams ” pit, where drifts were put in on a rock rim above the creek-bed, and 
in the same year work was resumed immediately below the Old England mineral claim. 
During the next year testing was done on Jolly Creek, both above and below the highway 
crossing, and several men were engaged in working McKinney Creek, near the mouth of Rice 
Creek, and a short distance below. 

In 1934 Rock Creek Consolidated Placers, Limited, a holding company of Pent&on and 
Greenwood, optioned their holdings to Porter and Condit, of Seattle, who did ditching and 
test-pitting an Jolly Creek above the main road crossing. Further work was done by Lynch 
Brothers, of Seattle, below the mad. On MeKinney Creek, M. D. Kinney hydraulicked with 
pump and engine. At the mouth of Rock Creek, Porter and Condit staked and optioned 
ground for several miles; a hydraulic pit was worked by these people during the summer 
of 1935 and was abandoned in 1936. 

In 1938 little work was going an. V. J. M&ted was drift-mining on bed-rock below 
the uppermost canyon for the second season, an ground optioned from Jolly Creek Placers, 
a local syndicate, and a few individuals were at work on other parts of Jolly and MeKinney 
Creeks. 

Geology.-The b&rock geology- of the area is covered by the reports (noted above) of 
Cockfield and Cairnes, to which nothing need here be added. 

There is, at least at lower elevations within the area, no evidence of glacial erosion, but 
there is abundant evidence of the effects of glaciation in deposits of drift, moraines, stream 
terraces, and dislocation of the pre-Glacial drainage. Glaciation and stream history are 
closely linked and both have affected the formation of placers. 

The southern and eastern slopes of Baldy Mountain have been heavily glaciated; there 
are few rock-outcrops, and the country is more or less thickly covered with glacial drift. 
Morainal ridges are seen to lie parallel ta lower Wapiti and Stanhope Creeks, roughly in a 
north-south direction, and irregular accumulations of drift are abundant. 

Upper Jolly Creek is plainly poorly fitted to the topography. Above the uppermost road 
crossing the creek possesses no marked valley, but flows in a broad trench covered with drift. 
Immediately below the upper bridpc the creek plunges into a canyon, swings in a bend north- 
ward, and then round to the south into the main valley. South and south-east of this upper 
canyon is a poorly-drained area of very low relief, several square miles in extent: it is covered 
with irregular accumulations of morainal materials, at a general elevation of approximately 
3,740 feet. The character of this ground and the evidence of minor terrace remnants points 
to the fact that, following glaciation, Jolly Creek flawed sluggishly across it in a meandering 
course and then dropped fairly rapidly to lower drift-covered ground to the north. The 
meanders became incised in rock in the present canyon, which is cut to a depth of about 
200 feet. 

At the mouth of the canyon the rack walls end abruptly just south of the placer-workings, 
elevation 3,315 feet, The creek half a mile farther north then enters a second canyon through 
which it drops rapidly in a semi-circle to the east and south-east. West and north-west of 
this second canyon, at a general elevation of 3,566 feet, is an area of typical drift accumulation 
containing many kettle-holes. This material seems plainly to have blocked the former Stan- 
hope Creek, which now flows southward between marainal ridges and then swings sharply to 
the east through a small canyon to the southern end of Little Cankle Lake. 

The course of upper Jolly Creek is incised in a heavily glaciated topography and bears 
no relation to the pre-Glacial drainwe pattern. The ancient stream-channel is plainly at 
richt angles to the present stream just north of the upper canyon. The old valley above this 
point is vaguely indicated for a quarter of a mile by an irregular depression in which there 
is a small and periodic flaw of water. It trends east.ward through a gravel ridge to meet the 
main valley, but the exact point of outlet is uncertain. From its exposed portion in the 
placer-diagings the pre-Glacial stream must have flowed eastward and not south-east or 
south, because the distribution of rock-outcrops disproves the possibility of such a course. 

The main Jolly Creek Valley from Little Conkle Lake to its confluence with McKinney 
Creek trends north. The valley itself continues northward past Conkle Lake, with only 
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minor deflections, and it has the appearance of being an ancient topographic feature, 
perhaps originated by faulting. Although the valley trends north and is comparatively 
straight, it has not been scoured out by &.&I action. There is an upper canyon section, 
and others such as that at the crossing: of the West Kootenay power-line, which could 
not have persisted had the valley been filled with an active &eier. Whether or not the 
valley was filled with stagnant ice seems a matter of little importance, although this was 
likely the case. 

MeKinney Creek flows in R pre-Glacial valley, broad and open in the upper stretches and 
narrow in the lowest 2 miles. The bed has been deepened in this latter section and a new 
co”rse has been cut at the confluence with .Jolly Creek. Both these streams have deserted 
their former courses and, before and after flowing together, have cut a deep and steep-walled 
canyon just at the entrance to Rock Creek Valley. Rock Creek, from this point to the mouth, 
flows in an even deeper canyon, but this cannot have been carved post-Glacially because there 
is no other possible outlet for the pre-Glacial drainage. 

There has been post-Glacial deepening of the stream-channels, but it is difficult to 
measure the amount accurately because of the uncertainty of the exact position of pre-Glacial 
bed-rock. The amount of deepening is thought to bc of the order of 40 feet. 

The ground at and near the junction of Rock (Baker) Creek and the combined Jolly and 
MeKinney Creeks was a yathcrinp-ground of ice, from which the topography allowed no 
ready escape. Consequently, this ~cneral arex became a site of pondinz and morainal 
accumulation with more or less stratification in local bodies of water. This general section 
of Rock Creek and also the valleps of MeKinney and dolly Creeks are marked by terraces 
to heights of 300 feet above the present stream. 

The terraces possess a gradient in the direction of, and nearly parallel with, the present 
streams. The question of the origin, nature of material, and manner of formation of these 
terraces is not an easy one to answer, but it is believed that many of them represent levelled- 
off or worked-over accumulations of glacial drift. The creek-valleys were choked and filled 
with gravels and boulder-clay to a depth of some 300 feet and the subsequent streams filled 
in inequalities in this general surfaw and doubtless planed off irregularities, with more or 
less reassortmrnt of material. The struams yradually deepened and cut down into the 
morainal materinls, leaving high terrace levels. 

The post-Glacial streams follow almost precisely the ancient valleys, and have, with 
noted exceptions, reineised their former beds through deep fillings of glacial gravels and 
drift. Terraces have hem formed, and rock rims and benches have locally been left as 
(possibly) remnants of the former beds. 

Gravels in the stream-beds ax coarse, and boulders are encountered measuring 6 feet 
and more across. A higher proportion of eranitic boulders is found than would now find its 
wny into the present streams, and consequently it appears that many of these have been 
transported from granitic areas durinp &xeial time. Gravels on bed-rock rims and benches 
are seen, notably at the “Williams ” pit and at the “ M&ted ” workings on Jolly Creek, to 
include numbers of decomposed pebbles and boulders, some of which can be broken in the 
hand. Fine silt or “slum ” is reported to hc of widespread occu~rcnee and to hamper 
considerably workings in or close to the prcsent stream-beds. 

Gold has hccn recovered from a few chief sections: Rock Creek at the mouth, McKinney 
Creek below Rice Creek, Jolly Crrck at White and Denver bars, and Jolly Creek below the 
uppermost canyon north of the Old l?:ngland mineral claim. Of these sections the first was 
the meatest producer. Other intervening s&ions produced some gold but in much less 
quantity. 

With the exception of the uppermost diggings on Jolly Creek, where the creek-bed was 
once worked over, production has come from rock rims and benches above or close to water- 
level. Shaft.s have been sunk and ditches dug to bed-rock in a number of places, but the 
actual stream-beds appear to have hem worked in this one section only. Stream gradients 
are low (2 per cent. on Jolly Creek) so that drainage is difficult and disposal of tailings not 
easy, and this wxms in part to have deterred exploration. 

Lower Rock Creek-Lower Rock Creek is the site of the carliest dig&qs in the district. 
These workings oxtend up-stream for about a mile above the highway bridge, and the 
accomPanyin! plane-table map is of the lower 3,800 feet of this distance. It is not known 
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how much, if any, of the actual creek-bed was here worked, but all ground in the valley lateral 
to the bed of the present stream seems to have been worked over. 

The creek flaws in B canyon about 400 feet wide, with rocky sides sloping at from 
moderate to steep angles. A prominent terrace, about I,50 feet in elevation above the high- 
way bridge, is nearly level, and is composed of well-stratified gravels. It is a part of the 
Kettle River terrace system, locally several hundred feet wide, but in the Rock Creek Valley 
it exists as a narrow remnant on the eastern side only. 

A former level of the creek-bottom forms a prominent bed-rock bench on both sides of 
the creek at least as far as the hydraulic pit. The heneh has been entirely worked over, and 
from it the greater part of the recovery from this section has come. The grade is about 1 
per cent., and into it the present creek has carved a canyon 15 to 50 feet deep to stream-level. 
The stream gradient is about 2% per cent., and the depth of gravels in the present bed is not 
known. Two small, worked-over bench-remnants, elevation 102 and 106 feet above the bridge, 
are seen on either side at the throat of the valley, and to the north-west, round on to the 
Kettle River slope, is a series of irregular and discontinuous gravel benches which have been 
largely worked over. 

Southward from the mapped section the bed-rock bench is not seen, but it is very likely 
closer to the surface than is the present stream-bed. The ground has been worked over as 
fa< as a prominent gully on the eastern side, and there remains evidence that the creek was 
at one time diverted. 

The only sections of ground remaining are two narrow rims on the western side, opposite 
the hydraulic pit, 90 and 102 feet in elevation above the bridge. They have been partly 
worked over and one short irregular drift has been driven in recent years. 

The hydraulic pit was operated by Porter and Condit in 1935 and for a short time in 
1938; water was brought from a penstoek about 3 miles up the creek. The amount of gravels 
moved is not known, but it would appear that 100,000 yards is a fair estimate. Difficulty 
was encountered in disposing of the tailings, and work was abandoned when values were 
found to be low. It is reported that sluicing of the high-level terrace disclosed old-time drifts 
at its base on bed-rock. 

Mel&d Workings.-These are drift workings on the west side of Jolly Creek just below 
the uppermost canyon, where a former channel is crossed by the present stream nearly at 
right angles. This is an area of former diggings, the highest on the creek, in which the bed 
of the creek was turned over and drifts were driven into the banks on both sides. 

A bed-rock floor is indicated to be about 800 feet wide at about the level of the present 
stream. Gravels, including boulders up to 4 feet across, are poorly shingled and include a 
small amount of sand and pea gravel; they are sufficiently cemented by clayey material that 
excavation is diffieult and systematic timbering unnecessary. This has the appearance of 
being a stream-channel quickly filled by unassorted, coarse gravels. Bed-rock is commonly 
weathered as a.re many boulders, although some boulders are unweathered. Flat gold, 870 
to 875 tine, is found in a pay-streak not more than 15 inches thick and commonly right on 
bed-rock; the pay-streak follows a sinuous course averaging south 56 degrees west and is 
10 to 20 feet wide. Values are reported to vary in the pay-streak between 60 cents and $3 
per square foot of bed-rock. Excavation is by pressure-hose supplemented by blasting. A 
crew of two to four men has been employed by V. J. Melsted for two seasons. 

The pay is restricted to a surprisingly narrow streak, considering the apparent width 
of the channel and the evidence that it was choked with very coarse gravels. The pay has 
been followed for a distance of some 350 feet. The apparent width of channel is much 
greater than that common to the district, but, it may in part be due to softer (serpentine) 
bed-rock than found elsewhere. Another explanation, not proved, is that formerly Stanhope 
Creek here flowed into Jolly Creek, instead of near Little Conkle Lake as at present. 

Former attempts to drift on this channel down-grade to the east were stopped by water. 
The outlet on the main Jolly Creek end has not been located, but it is likely .to be almost 
directly across the intervening gravel ridge. 

Scattered workings are to be found through the next canyon to the main north-south 
valley, and at the forks, elevation 3,250 feet, a bar about 10 to 16 feet above the creek has 
been worked over. 

4 



































PARTE 

BR ITISH CO LUMBIA 

FOR THPI 

YEAR EXDED 31s~ DECEMBER 

1938 



BRITISH COLUMBIA DEPARTMENT OF MINES. 
VICTORIA, B.C. 

Hon. W. J. ASSELSTINE, Minister. 

JOHN F. WALKER, Deputy Minister. 

JAMES DICKSON, Chief Znspector of Mines. 

D. E. WHITTAKER, Provimd Aaalyst and Assayer. 

P. B. FREELAND, Chief Mining Engineer. 

R. J. STEENSON, Chief Gold Commissionev. 







SOUTH-EASTERN DISTRICT. E3 

PART E. 

SOUTH-EASTERN DISTRICT. 

BY 

R. J. MACONACHIE. 

SUMMARY. 

Like last year, the properties of the Sheep Creek camp were outstanding among the gold 
producers, with Rem, Sheep Cwek, and Kooteney Belle continuing operations on established 
scales. Particular encouragement was found at the property of Sheep Creek Gold Mines, 
Limited, with the discoveries of additional veins of proved and possible commercial importance. 
Also of special consequence was the coming into production of the Gold Belt property in 
October where, geologically, conditions apparently compare favourably with those existinr in 
the successful operations adjacent. 

At the Second Relief gold production was maintained from the main workings, and 
continued development of the two veins on the west side of Erie Creek was sufficiently 
encouraging to indicate that further work is warranted. 

Production from the Ymir camp was severely curtailed by the closing of the Ymiv Centre 
Star, operated by Wesko Mines, Limited, and of the Howard, operated by Durango Mines, 
Limited. Both of these properties were milling gold-silver-lead-zinc ore. 

The closing of the Bayonae property at the end of the year was particularly unfortunate 
in that it was the largest and most important operation in that area., and it is to be hoped 
that interest and prospecting activity will not be entirely diverted from the other smaller 
properties in the surrounding district. 

Several gold properties with previous records have been reopened during the year, partly 
due to the low rates granted by the Trail smelter on siliceous ore. Examples are the Dny- 
liqhf, under option to the Hedley Amalwcnated Gold Mines, Limited, and the Athahasen, being 
developed by Noble Five Mines, Ltd., both on Toad Mountain near Nelson; the Z&ml Emp-?,e 
at Paulson; the Highland Sw pi,& at Retallack; the Kilo, on Chapleau Creek, near Sloean 
City; and the Gilman in the Lardeau. The two last-named operations are described in detail 
in this Report. 

Of new gold discoveries, the most interesting was at Rosebud Lake, south of Sheep Creek. 
The gold-bearing vein on the An&men. property, on Perry Creek, in Fort Steele district, is 
worthy of mention, for although not discovered this year it was only toward the end of the 
season that comprehensive development has been undertaken. Both this property and the 
Rosebud Lake area are herein described. The Nero Placers, on the Moyie River, near 
Lumberton, are in a similar’ position in that development carried on over a period of several 
seasons culminated this year in assuring a working profit and indicating further attractive 
possibilities. 

The prodocers of base metals have been generally inactive owing to the depressed 
market: the only notable erceotion beine the Sullivan mine, which maintained production 
at its established rate. In the Slocan, leasers have found it possible to mine small segments 
of ore which may he cheaply developed or which have been developed by previous operator-;, 
but the only programme of new development has been on the Sunshine group at Sandon, by 
the Silver Ridge Mining Company, as herein described. 

In the following an effort has been made to select a few properties and areas of possible 
interest which are still in the prospective stage, little emphasis has been laid upon those of 
proven worth. 

LODE-GOLD DEPOSITS, 

CHAPLEAU CREEK-LEMON CREEK AREA. 

During the past season there has been a considerable revival of interest in the Chapleau 
Creek-Lemon Creek district, south-east of Sloan City. The principal came of attention 
to the area was the reopening of the Kilo property, on Cbapleau Creek. Because of thii 
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operation and of the possibility that improved means of aeces~ would lead to the discovery 
and development of other similar deposits by stimulation of prospecting in the area, the road 
was reconditioned and extended for truck-hauling as far as the Goldstream property, half a 
mile above the K&T property and 9 miles from the highway. The point of junction with the 
highway is 6 miles south of Slocan City. The road follows up Lemon Creek to the mouth of 
Chapleau Creek. It is on easy grade for the first 3 miles, but for the remainder of the 
distance, as it rises above Chapleau Creek an its north-west side, the road is on a steeper 
gradient. Although satisfactory during summer months, parts of this latter stretch, 
particularly the last 2 miles to the Kilo, would require some relocation to permit continuous 
winter-hauling by trucks. 

In the district, the creeks, Chapleau, Lemon, and other small tributaries, are deeply 
incised between peaks rising to altitudes of nearly 8,909 feet. The larger streams run swiftly 
on steep gradients and assure year-round source of power and water-supply for any milling 
operation which might be warranted by the deposits in the area. Snowfall, although heavy 
enough to necessitate sturdy construction of buildings, is not sufficient to affect any well- 
organized mining operation. Timber is plentiful and suitable for all domestic, mining, VT 
construction needs. 

Geological conditions are strikingly similar throughout the aiea. The underlying rocks 
are granite and associated racks of the Nelson batholith. The veins under investigation are 
usually of gentle dip, seldom exceeding 45 degrees, of average width, seldom over 2 feet, and 
composed of quartz gangue, sparsely mineralized by pyrite and minor amounts of sphalerite 
and galena. Values associated with the sulphides arc principally in gold, with minor 
amounts of silver. The occurrence of free gold has been reported. Commonly the quartz 
is milky-white, characteristically intermediate to low temperature in origin, hut where the 
best values are found there is usually a width of rust-stained and discoloured quartz within 
the walls, on either the foot- or han,xin,r-wall of the milky quartz. This occurxnce stron-ly 
indicates the possibility of two periods of mineralization. Although the presence of the 
rust-stained, rose-colonred quartz does not necessarily indicate gold values, the reverse is 
usually true-namely, that eammercial values arc rare other than in or adjacent, to this 
kind of quartz. The cntire vein-filling is almost entirely free from, and fractured parallel 
to, the walls. Vein-fissures are commonly strong and well-defined. No evidences of pre- 
mineral faulting of sufficient magnitude to create operating difficulties were observed: 
post-mineral faults are not rare, but generally cause only minor dislllacement of vcin- 
structure. Goad walls are the rule and only a minimum of timbering is required npon 
rrmoval of the vein. 

Comprehensive development has been undcrtakcn only at the Chrrplunu rind Kilo 
properties. At the former there has been little work done since 1904, when conditions of 
faulting and dcereased values on the lowest lcvcl discouraged the operators, although since 
that time various Ieasers have made small shipments. In consideration of typical conditmns 
in this district it must be mentioned that the Choplrow property probably presents problems 
not generally encountered by reason of its proximity to nn area on the north-west and north, 
in which geological conditions aw irregular by reason uf the inclusion of older rocks within 
the cranitc mass. These occurrences nray bc studied on the S?qlnrlr and Ka,rrgw clr.ims 

imoediatelq adjoining the Chn&wu. 
In the district, the Kilo property thus offers the only opportunity for detailed study of 

what at this time appears to bc the most favourable conditions for the development of 
commercial ore. 

Reference should be made to the Annual Report of the Minister of Mines 
Kilo Group. for 1933. Owned by Mrs. N. F. MeNaught, of Silverton, operated inter- 

mittently since 1897, the group consists of the Violet and Kilo Crown- 
granted mineral claims, and the Wedge, Pansy, and Kilo No. 2 Crown-granted fractional 
mineral claims. During 1938 the property has been held under lease and bond by H. V. 
Dewis, of Silvertan, who built new camp buildings and employed up to eleven men. Assay 
equipment, compressor, and machine-drills were placed on the ground and active development 
was carried on for four months. A total of 501 tons was shipped with content of 197 oz. 
of gold and 282 oz. of silver. 
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Geological conditions are similar to those previously described as characteristic of the 
district. The vein averages about 2 feet wide and where values have been found sufficiently 
high to constitute shipping-ore they are invariably confined to a width of discolowed vein- 
quartz that accompanies the ordinary white quartz gangue.. The granite host-rock is 
commonly dark-coloured and even-grained, with occasional conspicuous feldspar pbenoerysts. 
The walls are good and stand with little timber, except in the portions of the mine originally 
opened, There, the granite has decomposed, but such deterioration naturally would not be 
effective in the life of a continuous operation. Generally, the vein strikes north-west and 
dips up to 45 degrees north-east. Mineralization by pyrite, galena, and sphalerite is 
commonly sparse. Near the face of the No. 1 level a I- to 2.inch width of siliceous gouge 
lies on both foot- and hanging-wall of the quartz, separating it from the granite. Such 
occurrence is unusual. 

As detailed in the 1933 Report, development completed prior to this year consisted of the 
driving of four principal drift-adits; the elevation of the lowest of these, No. 1, the main 
haulage-level, is 4,800 feet. At 4,780 feet elevation a short prospect adit, No. 0, was 
started at the level of Violet Creek in an effort to develop the vein below the No. 1 level. At 
5,350 feet, ahead of the face of No. 1 level, there is reported to be an inclined shaft, sunk on 
ore presumed to be an extension of the vein, from which early operators are said to have 
shipped ore of good grade. At this time, the shaft is difficult to find. Near the portal of 
No. 1 level earlier operators exposed and exploited a shoot of ore which was worked partly by 
underhand stoping and partly from a shallow adit driven between the elevations of No. 1 and 
No. 0; in addition, a second shoot of ore was developed but not completely mined near the 
face of the level. 

Unless the reported ore in the inclined shaft at 5,350 feet elevation proves the exception, 
development has been productive of little ore other than slightly above and slightly below 
the No. 1 level. A raise from this level to No. 2 and a further raise to No. 3 level, at 
elevations 4,970 feet and 6,092 feet respectively, and several hundred feet of drifting at these 
levels, has displayed vein continuity but shows a general lack of commercial values. No. 4 
level, a drift-adit 250 feet long, at 6,200 feet elevation, is not eonneeted with the other 
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levels and is, at the present time, accessible only through a long inclined shaft. This working 
has not been examined for several years. From the given elevation and the position shown 
for this level on the owner’s plan, conjecture arises as to whether or not the drifting has been 
on the principal vein or on another in the hanging-wall. This consideration is emphasized by 
the presence of a second vein, of similar strike and dip, indicated in a foot-wall crosscut from 
the drift, 85 feet south-west of the vein, exposed by the drift. On the No. 2 and No. 3 levels, 
vein-widths probably average less than 2 feet and the quartz is milky-white with little 
mineralization. 

On the No. 3 level, after drifting some 290 feet on the vein, the adit intersected a strong 
slip striking north 5 degrees west, dipping 65 degrees east. Up to this point in the drift, 
the vein is narrow, attaining widths greater than 1 foot only in short sections, the best of 
which shows 15 inches for a length of 36 feet. In many places up to the 290-foot mark, the 
quartz is heavily fractured and on its foot-wall carries a 2. to 4.inch band of siliceous gouge, 
At the intersection with the slip the vein-quartz, here having a width of 15 inches, is cut ofl 
and does not appear again in the remaining 60 feet to the face of the drift. The gouge seam 
does continue, however, thus indicating the probability of two periods of fissuring. Corre. 
lation may be possible between two such assumed fissurings here in the plane of the vein and 
two periods of mineralization embodying the discoloured quartz and the white quartz in the 
productive parts of the vein. On the No. 2 level, where a drift developed the vein for 
a length of 130 feet, values were apparently high enough to permit shipping of ore, as stopes 
have been carried to a distance of some 45 feet up the dip of the vein over the full length 
exposed. In the working-adit, between No. 0 and No. 1, known locally as the Blacksmith 
tunnel, the earlier operators drifted on the vein for about 150 feet, some 85 feet of which is 
now accessible. As the difference in elevation between this and the No. 1 level is only about 
6 feet, the work constituted little more than underhand stoping. However, of possible 
interest in the light of future operation, this working provides exposures of several small 
post-mineral faults striking at right angles to the vein and throwing downward some 3 feet 
on the south side. 

In 1938 Dewis stoped the shoot of ore already dovcloped near the face of the No. I Icvel. 
A length of 50 feet in the drift showed commercial assays when operations commenced, and 
&aping was carried upward from this length for a slope distance of 50 to 70 feet before 
losing shipping values. Some ingenuity was displayed in this working by carrying water by 
pipe-line from a point farther up the hill and sluicing the muck down the 40-degree dip into 
wing shoots. At this location the iron-stained, rust-coloured quartz band was found to be 
persistent but variable in width from a mere stringer to 35 inches. No definite information 
was obtainable, but indications were that the ore raked upward to the north-west. 

When values in this section of the vein on No. I level decreased to a point at which 
shipping was no longer profitable, the operation was transferred to the No. 0 level, and 
an effort made to tap the downward extension of the small shoot originally developed near 
the portal of No. 1 level and by means of the Blacksmith tunnel. This work was done since 
the property was examined, but it is understood that extension of the raise, already started 
from the No. 0 level, found ore and permitted one shipment. 

Although development on the upper levels has been disappointing, results from the 
No. 1 level are sufficiently attractive to make further extension of this level worthy of eon- 
sideration, especially if proof of continuity between the present face and the inclined shaft 
is forthcoming by means of surface development. Any operation would of necessity have 
to be conducted with the utmost economy, because at the present time attractive assays are 
offset by the generally narrow widths of the high-grade streak and the lack of information 
as to frequency of ore-shoots. 

The following are assays of samples taken from this property:- 
NJ. l.-Over 10 inches discoloured vein-quartz, containing slight pyrite, no visible 

sphalerite or galena, on the hanging-wall of the vein, in the Blacksmith tunnel at 12 feet 
from the south end: Gold, 3.36 oz. per ton; silver, 0.4 oz. per ton. 

No. 2.-Over 13 inches of typical milky-white vein-quartz, containing only slight pyrite, 
below the previous sample: Gold, nil; silver, nil. 

No. 3.-Over 31 inches of white vein-quartz at the face of No. 2 level: Gold, 0.03 oz. 
per ton; silver, 0.3 oz. per ton. 
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No. 4.-Over 9 inches diseoloured vein-quartz, heavily fractured parallel to the walls, 
containing no visible mineral, on the No. I drift wall, at the north end of the stope under 
development: Gold, 0.46 oz. per ton; silver, 0.3 oz. per ton. 

No. K.-Over 12 inches white quartz, considerably mineralized by pyrite, on the west 
wall of the No. 1 drift, 12 feet short of the face: Gold, nil; silver, nil. 

No. 6.-Over 2 inches of siliceous gouge on the foot-wall of the previous sample, con- 
iaining no visible mineral: Gold, trace; silver, trace. 

No. I.-Over 19 inches white vein-quartz, slightly mineralized by pyrite, at the face of 
the No. 1 level: Gold, nil; silver, nil. 

The following five samples were taken from the working-face and ends on the No. 1 
level stope at the time of examination:- 

No. B.-Over 24 inches of strong brown vein-quartz, mineralized by galena, sphalerite, 
and pyrite, concentrated in fractures: Gold, 0.74 oz. per ton; silver, 0.5 oz. per ton. 

No. 9.-Over 17 inches of similar material: Gold, 0.28 oz. per ton; silver, 0.7 oz. per ton. 
No. lO.-Over 35 inches of similar material: Gold, 0.28 oz. per ton; silver, 0.3 oz. per 

ton. 
Select fine-grained sphalerite and pyrite: Gold, 49.20 oz. per ton; silver, 35.4 oz. per ton. 
Select brown quartz carrying disseminated medium to coarse-grained galena and pyrite, 

no visible sphalerite: Gold, 1.20 oz. per ton; silver, 2.4 oz. per ton. 
This group, consisting of the Rose and Louise Fraction Crown-granted 

Rose Group. mineral claims, is owned by A. S. Johnson, of Montreal, Quebec. These 
claims, on both sides of Chapleau Creek, adjoin the Kilo ground on the 

east and south-east. Present access is by some 1,500 feet of badly overgrown foot-trail 
leading from the Kilo camp. If necessary, a road could be constructed from the Kilo road 
slightly helaw the Kilo amp or, as an alternative, on excellent grade far a distance of 1 mile 
from the Kilo road at the Chapleou mill. No development on this ground is reported since 
1899, and although there are evidences of that development none is in condition for purposes 
of examination or is worthy of rehabilitation. On Chapleau Creek, at an elevation of 4,500 
feet, there is a small pile of apparently selceted vein material from irregular exposures of 
vein in granite host-rock, showing in place in the creek bottom, The vein-quartz is milky 
and massive, heavily fractured with healing of the fractures by later quartz. Sulphide 
mineralization is chiefly by medium to coarse-grained pyrite and galena with, although not 
identified, probably some sphalerite. Two grab samples were taken from this ore pile and 
assayed as follows:- 

Selected medium to coarse-grained pyrite and galena: Gold, 0.42 oz. per ton; silver, 
0.2 oz. per ton. 

Patchy coaw pyrite and galena in quartz: Gold, 20.40 oz. per ton; silver, 10.6 oz. 
per ton. 

The exposure suggests that limited expenditure for surface-stripping is justified. 
Of particular interest in connection with this showing is the speculation as to whether 

it can he correlated as the extension of the Kilo vein on its strike and dip. 
The workings on this claim are at the end of the road, half a mile beyond 

Goldstrenm the Kilo camp. The Gol~dstrenm, B’earpasr. and Gold Knob are held on 
Mineral Claim. location by G. Soucey, of Vallican, who also owns the adjoining Legal 

Crown-granted mineral claim. At this time all four claims are under 
lease and bond to C. Ritchie, of Rossland, who, with one or two partners, worked on the 
ground up to the end of the year. The Legal, Goldstreow, and Gold Knob adjoin each other 
and lie in an easterly line from the Kilo ground; the Reaqxzw adjoins the Legal and Gold- 
stnmn claims on tbe north. A cabin beside the road, only a few hundred feet from the 
showing, is well constructed and provides accommodation for four men. Water for domestic 
use is obtained from Gold Creek. This summer there was installed a small air-compressor 
capable of supplying one drill. 

Development during the past season WBS concentrated on the showing on the Goldstream 
claim on Gold Creek. At an elevation of 5,000 feet, at the end of the road, the creek crosses 
a typical quartz vein in granite, striking south 85 degrees west, dipping 25 degrees north. At 
the time of examination the vein had been exposed for 20 feet on the east side of the creek 
?nd 35 feet on the west side, and showed widths from 15 to 23 inches. Within the vein 
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are inclusions of light-green acidic rocks, altered phases of the host-rock. The vein is made 
up of milky-white quartz and rust-stained, brown or pink quartz on either wall, the latter 
carries the principal mineralization of pyrite, galena, and sphalerite. In this part of the 
vein-filling the writer saw some specks of free gold. In one section a total width of 48 inches 
was made up by 10 inches of discoloured quartz on the foot-wall, 24 inches of white quartz 
on the hanging-wall, and a eentre section of included rock. The width of the stained high- 
grade quartz commonly ranges in the limited development from 3 to 6 inches. As at the Kilo, 
mineralization, typically medium to coarse grained, is concentrated along fracture-planes 
paralleling the walls rather than disseminated through the quartz mass. 

At the time of examination development had been centred ou the exposure on the west 
side of the creek and consisted of stripping out the vein from the surface. It is understood 
that, since then, a drift has been driven 32 feet westward from the face of the open-cut. 
At the face of the drift the operators report the vein to have pinched to 3 inches. It is 
also understood that 40 feet of prospect-tunnel was driven south of the drift and at a higher 
elevation. This work was an attempt to develop the vein up its dip, but unfortunately the 
overbwden was so heavy at the location selected that bed-xxk was never exposed. 

Eighty feet south of the original exposure there is another vein-outcrop, poorly exposed 
far a few feet on the bank of the creek. As nearly as could be determined, the strike at this 
Outcrop is north 40 degrees west, the dip 35 deprces north-eastward. 

Samples taken from the exposure ou the west side of the creek assayed as follows:- 
Select sample of oxidized gouge occurring irregularly within the vein, ua visible mineral: 

Gold, trace; silver, 0.4 oz. psr ton. 
Across 12 inches of white vein-quartz, little mineralized: Gold, nil; silver, 0.2 oz. per tan. 
Across 30 inches, mixed quartz and included rock on hanging-wall of previous sample, 

slightly mineralized by fine-grained pyrite: Gold, nil; silver, nil. 
Select brown and rose quartz from shipment pile, slightly mineralized by galena, sphalcr- 

ite, pyrite: Gold, 11.50 oz. per ton; silver, 3.7 oz. per ton. 
As given in the foregoing report on the Golds~warn mineral claim, the 

I.rgal Mineral Legal Crown-granted mineral claim is, at the present time, under lease 
Claim. and band to C. Ritchie, nf Rossland, B.C. It adjoins the Goldntream claim 

to the east and the Kilo ground to the west; considerable work has been 
done on this claim in the past, principally in au effort to prove extension of the Goldstrce~z 
vein westward. The generally light overburden facilitates economical surface-stripping. 

Sear the south-east corner of the claim, at elevation 5,385 feet, two small cuts expose 
a quartz vein striking north 55 degrees east, dipping 50 decrees north-west. The exposure 
is typical of the district, the vein has a width ranging from 13 to 16 inches of white 
unmineralized quartz with, at one exposure, 6 inches of brownish quartz on the hanging-wall. 
A sample taken over 22 inches at this location, including both white and discoloured quartz, 
ai~aycd: Gold, ti,acr; silver, 0.4 oz. ‘per ton. Sixty-five feet away, on a south 60 degree 
rest line, at elevation 5,390 feet, another small cut exposes 13 inches of slightly discoioured 
quartz containing no visible mineral, which assayed: Gold, trace; silver, trace. Twenty 
feel st,ill farther south-west another caved cut indicates continuity of the vein. In these 
exposures there is characteristically 2 to 3 inebcs of hydrothermal leaching of the ferro. 
magnesian minerals on both foot- and hanging-wall of the vein. 

A1 5,365 feet elevation, some 400 feet from the south boundary and near the centre of 
the &in,, au adit has been driven on an east-west quartz vein in granite. The vein exposed 
by this work differs from the usual type in the area in that it is narrower, tighter, and 
faulted. 

For 57 feet uu a north 15 degrees east bearing, a drift exposes widths ranging hctween 
2 and 5 inches of white quartz mineralized by pyrite. The dip of the vein is here 35 degrees 
west. A sample taken at the centre of this exposure, over 4% inches, assayed: Gold, 0.02 OZ. 
per ton; silver, 0.4 oz. per ton. In the length of 57 feet, one section of about 10 feet 
contains no quartz, and fissure continuity is maintained only by B tight fracture. At 57 
feet the strike of the vein is changed abruptly to north-east by a complicated system of 
fractures, the two mast prominent of which strike due north and north 70 degrees west, and 
dip 85 degrees east and 65 degrees south respectively. A drift far 40 feet in this new 
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direction developed widths of vein up to 10 inches, shows it to dip 20 degrees north. Near 
the centre of this 40-foot length a raise was driven 30 feet south on the vein. In the raise 
the vein ranges in width from 4 to 10 inches and is composed of white quartz, little 
mineralized. A sample taken in the drift at the foot of the raise, over IO inches of white 
quartz mineralized by pyrite, assayed: Gold, 0.94 oz. per ton; silver, 0.9 oz. per ton. Just 
beyond the 40-foot length of north-easterly development the vein is faulted out of the working 
between two tight fractures 9 feet apart, one strikes north 80 degrees east and dips 60 
degrees south, the other strikes due east and dips 60 degrees south. The working was 
driven on a north-west bearing through this section of granite. At the second fracture, the 
working is still on a north-west bearing, the vein was again intersected and followed for 
5 feet, It strikes north-west and dips flatly south-west. Five feet beyond the second 
fracture the vein and drift change direction to north 20 degrees east, the vein dipping 
30 degrees north-west. The face of the adit is 9 feet from the last change of direction and 
the vein has a width of 4 inches of ,white quartz, slightly oxidized and mineralized only by 
a slight amount of pyrite occurring in irregular bunches. 

In a direction south 65 degrees west from the portal another adit was at one time 
driven at an elevation some 95 feet lower, apparently in an attempt to develop the vein on 
its dip, The working is now badly caved. 

The Bearpaw claim, under lease and bond to C. Ritchie, of Rossland, 
Bearpaw Mineral adjoins and lies to the north of the Goldstrenln claim and the Legnl claim, 

Claim. and is staked to cover the top of the southern slope of the hill between 
Violet Creek and Gold Creek. Timber is scarcer than on the Goldstrennc 

and Legal claims and little water is available. Overburden is light enough to permit 
economical surface work. At 5,350 feet clcvxtion, at a point about half a mile above the Kilo 
camp, a small open-cut exposes a vein of pyrolusite in docomposed granitic rock. The strike 
of this vein appears to be about north 60 degrees east and the dip almost vertical. On both 
margins of the central 4%inch width of pyrolusite mineralization, the granitic wall-rock has 
been absorbed irregularly for widths up to 8 inches and contains additional amounts of that 
mineral. A sample over the central 4%inch width assayed: Gold, niZ; silver, xii; manganese, 
7.3 per cent. 

There is a further exposure of the vein 50 feet south-west and 20 feet lower, at the portal 
of a caved edit. There a 36.inch width of vein carries considerable pyrolusite. 

This group, consisting of the Hollinger, Hollinwer No. 1, Hollinge? 30. 2 

Hollinger Group. mineral claims, and Hollisger Fractional mineral claim, is held on location 
by E. A. Panquist and C. W. Tipping, of Slocan City. This ground lies 

approximately 1 mile by trail from the Kilo camp, on the opposite or south-east side of 
Chapleau Creek, and adjoins the Rose Crown-granted mineral claim. The slope is more 
precipitous than on the north-west side and is covered by heavy timber at all but the highest 
altitudes. The trail from the Kilo camp at the present time is only a foot-trail and, as in 
the case of the Rose claim, if future development so warranted accese would be by a new 
road on creek grade from the Chapleau mill. This year the owners have built a new cabin 
on the ground to provide accommodation for two men. It is near a small spring which 
provides domestic water. 

The principal exposure consists of a quartz vein striking north 40 degrees west, dipping 
10 degrees to the north-east, with a width ranging from 1 to 4 feet. The quartz-filling is 
typically strong and white, mineralized only slightly by pyrite, and heavily fractured. 
In places the granite wslls of the vein are badly decomposed as a result of the length of 
time since the work has been done. Development on this showing has been by intermittent 
surface-stripping over a length of about 550 feet. The vein, as thus exposed down its 
dip, drops sway gently from the contour of the hillside toward the north-east. At the 
south-west end of this series of open-cuts, at an elevation of 5,325 feet, an adit has been 
driven on the strike for 29 feet from the face of a 13.foot open-cut in overburden. This 
edit presents the only opportunity for comprehensive sampling and samples were taken 
at 5-foot intervals. The vein is strong and shows no displacement. Samples taken in this 
working are as follows:- 

Across 8 inches of hanging-wall granite, silieified, showing come effects of hydrothermal 
leaching, containing no visible mineral, at portal: Gold, nil; silver, nil. 



SOUTH-EASTERN DISTRICT. E 11 

Across 22 inches vein-quartz, no visible mineral, below previous sample: Gold, 0.06 oz. 
per ton; silver, trace. 

Across 8 inches foot-wall granite below preceding sample: Gold, nil; silver, nil. 
Across 24 inches vein-quartz, no visible mineral, at portal plus 5 feet : Gold, trace; silver, 

1.6 oz. per ton. 
Across 23 inches vein-quartz, no visible mineral, portal plus 10 feet: Gold, nil: silver, 

nil. 
Three samples at portal plus 15 feet over 20 inches of hanging-wall granite, 25 inches 

of vein and 7 inches of foot-wall granite respectively, each assayed: Gold, nil; silver, nil. 
Across 18 inches vein-quartz, no visible mineral, at portal plus 20 feet: Gold, trace; 

silver, trace. 
Across 21 inches vein-quartz, slight pyrite, at portal plus 25 feet: Gold, 0.16 oz. per 

ton; silver, 0.2 oz. per ton. 
Across 20 inches foot-wall granite decomposed to gougy constituency, below previous 

sample: Gold, nil; silver, nil. 
Across 14 inches vein-quartz, no visible mineral, at the Iace: Gold, trace; silver, 0.2 oz. 

per ton. 
These assays are low and it is probable that higher ones could be obtained from the 

surface showings if the cuts were cleaned and the vein exposures freshened. 
In a south-easterly direction from these workings and near the top of the hill, con- 

siderable work was done in the past. This development is scattered and shows several 
narrow but reportedly high-grade veins in granite. At the present time these workings are 
not safe owing to the collapse of timber and slacking of the granite walls. Ahove timber-line 
at 5,870 feet, some 600 feet south-eastward of the workinK-adit described in the foregoing, 
an adit, now in very bad condition, has been driven south-eastward for 30 feet and exposes 
?nc of these veins. The vein has a width of 12 inches at the portal, but pinches rapidly to 
3 inches within the adit. It is flat-lying and tight, strikes north-eastward, dips 10 degrees 
to 15 degrees north-westward, and is down-fnuitcd repeatedly for short distances on the 
south-east side of tight strike-faults. The effect of these small faults has been to permit 
exposure of the vein for the full length of the working, otherwise it would have been lost 
in the back within a short distance of the portal. Near the face of the adit a sample was 
taken across 3 inches of heavily oxidized vein material containing no visible sulphide 
mineralization, but originally carrying considerable pyrite as shown by the cavities left by 
the oxidation and removal of the crystals. This sample assayed: Gold, 1.06 oz. per ton; 
silver, 21.3 oz. per ton. 

Two hundred and twenty-five feet east of this adit, at elevation 6,060 feet, another 
caved working shows a 3- to 4.inch quartz vein in granite. It strikes due north, and dips 
10 to 15 degrees east into the hill. Although it was not possible to examine the vein within 
the working, its width there appears to increase to about 6 inches. A sample taken at the 
portal over 3 inches of honeycombed quartz from which much of the sulphide mineralization 
had been leached, assayed: Gold, 0.92 oz. per ton; silver, 11.3 oz. per ton. 

LARDEAU AREA. 

This property, under option to J. S. Rear, of Vancouver, B.C., consisting 
Ghan Group. of the Gilman, Black Hock, and F&co Crown-granted mineral claims, 

has been previously described in the Annual Reports of the Minister of 
Mines for 1914 and 1933. The ground under development lies on the north-east side of the 
East Fork of Mohawk Creek, about 1 mile from the head of this branch of the creek. The 

slope rising to the north-east above the showings is regular and covered by only sparse 
growth and is subject to snowslides, particularly affecting a short section of the trail to 
rhe property lying about one-third of a mile north-west of the developed ground. The local 
topography is gentle and rounded rather than rugged and precipitous. Access to the 
holdings is by means of trail from Camborne, by way of the property of the Spider Gold and 
Silver Mines, Limited. For 21% miles, from Camhorne to the Spider property, the trail, 
though steep in parts, permits transportation by caterpillar tractor; of the four succeeding 
miles of foot-trail from the Spider to the Gilman, the first 21% miles, to Mohawk Creek, are on 
excellent grade, the remainder being slightly steeper though still lending to economical 
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construction of improved trail or road. At present, the bridge crossing of Mohawk Creek 
is adequate only far horse-traffic. Close to timber-line, growth is small and sparse, mainly 
young alder and brush, but timber suitable for all domestic and mining purposes is available 

readily within a short distance down-stream. The creek is of sufficient flow to permit a 
small year-round milling operation. At the present time camp buildings on the adjacent 

Ivan Dollar property, also under option to J. S. Rear, are being utilized by the crew of four 
men employed. These accommodations are sufficient for eight men. 

The showing consists of a strong quartz vein, striking north generally, dipping from 
30 degrees east to vertical, lying in phyllite and schist of the Lardeau series. Mineralization 

is chiefly by pyrite, with lesser amounts of galena and sphalerite. By assay results on 

samples taken, gold values appear to be associated chiefly with pyrite. The vein is well 
exposed by surface-stripping for a length of 200 feet, and exhibits characteristic minor 

variations in strike and a major deflection from slightly west of north to slightly east of 
north near the centre of the exposure. Typically lentieular in habit, the vein reaches a 

maximum width of 6 feet near the point of deflection. In this length upon which develop- 
ment has been concentrated, the wall-rock is of firm and comparatively competent phyllite, 

striking north-westward; hands of phyllite are contained within the vein-quartz. Beyond 
the southern limit of the stripping quartz is exposed irregularly in the hed of the creek 

for a short distance, hut little work has hcen done to test continuity under the overburden 
and growth on the south-west hank. Toward the northern limit of the stripping the vein 

becomes irregular, occurring as two strands, of Z-foot and l-foot widths respectively, in the 
distance hetwcen samples No. 13 and No. 14. For 115 feet north of sample No. 14 small 

crosscutting trenches have been dug in an effort to prove additional length in this direction 
hut, although narrow and irregular widths of quartz had been found in three of the four cuts 

completed at the time of examination, none exposed vein-structure similar to that exposed 
farther to the south. This prospecting on the north of the showing has been in talc-schist, 

characteristically light-brown in eolour and flecked with darker brown specks, probably 
limo&e resulting from the decomposition of contained iron sulphides. As far as could he 
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determined by the limited exposures, this formation strikes north 50 degrees west, dips 
vertically or steeply north-east, and is in contact with the phyllite immediately north of sample 
No. 14, which probably explains the lack of vein strength beyond that point. 

Up to 1938, little work has been done on the property sinec the original development 
recorded in the 1914 Annual Report, Minister of Mines, with the exception of certain 
sampling in 1933. 

At the present time surface-stripping is almost continuous for the ZOO-foot length 
shown an the accompanying map; at the time of examination certain sections, although 
stripped, were not freshly broken and the weathered surfaces offered no opportunity for 
accurate sampling. 

Two short crosscuts have been driven to intersections with the vein. One of these, 
14 feet long, near the southern limit of the stripping, is only about 12 feet below the surface 
exposure; the other, 59 feet long, near the centre of the stripping, is 24 feet below. In the 
southerly crosscut the vein ranges in width from 12 to 23 inches, is composed of almost solid 
quartz seamed by phyllite and is only very slightly mineralized by pyrite and galena. In 
the longer crosscut, the ve’n-width is 72 inches, mineralized by bunches of pyrite. Here 
the foot-wall is well defined, the hanging-wall less so by reason of inclusions of wall-rock. 

Most effective further development would be additional stripping south of the present 
work and driving of a crosscut from a point on the creek which would permit of a right- 
angled intersection with the vein, approximately 100 feet below the surface exposure near 
its present northern limit. 

Samples taken, and assays thereon, are as follows:- 

1.2 
1.2 

0.4 
0.8 

0.4 

Reference should be made to the Annual Report of the Minister of Mines, 
Alpine Gold Co., British Columbia, for 1927, containing a report on this property by B. T. 

Ltd. O’Grady. The holdings of the Alpine Gold Company, Limited, consist of the 
Crown-granted claims Crowv, Point hTo. 6 and N&ox No. 5, and the 

following located claims: Alpine Fmction, Swiss Fraction, Washington, Oregon, Idaho, 

.!4eadow, Basin, and Sitkum. All the foregoing are held in the name of John B. White, of 
Spokane, who, in addition, has lease and option from E. Harrop and associates, on the 
following Crown-granted claims: Kootenay Pass, Rocky Fraction, Berm, Highland Chief, 
and Swiss. 
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The workings are well above the timber-line at the head of Sitkum Creek, on the south- 
eastern slope of the Lemon Creek divide, at an elevation of 1,000 feet. The area has been 
subjected to intense erosion, relief is marked but not precipitous. The camp has been built 
to the east and south-east of the principal workings, in the draw followed by “no branch of 
Sitkum Creek from the Lemon Creek divide. The elevation of the camp is 6,760 feet; of 
the 139.foot adit reported upon in 1927, 7,150 feet; of a new adit driven this year, 6,926 feet. 
The trail from the camp to the new adit, north-west of the camp, follows up the draw, whereas 
that to the old adit traverses directly up the bare slope to the west of the czunp. The most 
noticeable feature of this western slope is the abundance of massive blocks of float rock, 
amongst which there is a considerable amount of vein-quartz. 

The property can now be reached by 3 miles of truck-road, following up Sitkum Creek 
on a l&-per-cent. grade, leading from the main highway along the West Arm of Kootenay 
Lake at a point some 8 miles north-east of the city of Nelson. This road leads to the lower 
part of the claims and an additional half mile of steeper tractor-road has been built to the 
camp-site. Sufficient ground is held at lower elevations beside the road to supply all timber 
necessary during the life of any operation at the property. Water sufficient for any future 
milling operations is available from Sitkum Creek. A new bunk-house, cook-house, and 
combination compressor-house and blacksmith-shop have been built at the property during 
the past two seasons. Accommodation is adequate for fifteen men. 

The state of development of the deposit is essentially as described in 1927, with the 
addition of the new low level, or No. 10 adit. As exposed, the area is underlain by granite 
of the Nelson batholith, host to the quartz vein under investigation. The vein strikes 
approximately south 75 degrees west and dips 20 to 30 degrees to the north. The small 
amount of development and the flatness of the vein make these figures of strike and 
dip open to possible later adjustment in the light of further exposure. Apparently lenticular 
in habit, the vein may be traced for several thousand feet on the surface by means of 
irregular natural exposures on the barren hillside. Widths of 5 feet wore noted in such 
surface exposures, and one sample underground was over 82 inches without reaching the 
foot-wall, but such figures must be considered as above the probable average width of vein 
over its length. The quartz lies commonly between well-defined walls, is rust-stained in 
many of the exposures and fractured parallel to the walls, and is mineralized by irregular 
concentrations of pyrite and a slight amount of galena and sphalerite. A narrow width of 
hydrothermal leaching of the fcrro-magnesian minerals from the granite is more pronounced 
on the foot-wall than on the hanging-wall. Underground development exposes mica- 
lamprophyre dykes up to 16 feet in width, younger than the vein, which strike across it at 
from north 10 degrees east to north 50 degrees west and dip steeply east or west. 

Surface-stripping has been limited principally to slight additional work at locations 
where the vein was previously exposed by natural causes. 

Prineipnl underground development consists of the drift-adit described in the 1927 
Report, upon which no work has been done since, and the drift-adit driven this year at a 
point 770 feet north-eastward from and 225 feet below the old tunnel. 

For 60 feet from the portal of the old tunnel, driven at south 75 dqrees west, the win 
is strong, extending from back to floor. Three samples, taken at 20.foot intervals along 
this section, assayed: 0.49 oz. gold per ton over 44 inches, 1.29 oz. gold per ton over 45 inches, 
and 0.05 oz. gold per ton over 56 inches. Between 60 and 116 feet from the portal, the adit 
a-osscuts three mica lamprophyre dykes all striking between north 10 degrees east and 
north 50 degrees west, dipping steeply east or west; the width of the first is 13 feet, of the 
second 2 feet, and of the third, 17 feet. Between the first and second of these dykcs the 
vein is displaced by downward block-faulting for a distance of 3 feet; in this 7.foot section 
it has been considerably disturbed and calcite is prominent as gangue. Between the second 
and third dykes the vein regains its normal strike and dip, is but sparsely mineralized, and 
has an average width of at least 72 inches. A sample taken at the centre of this 11-foot 
section assayed: Gold, trace: silver, trace. For 35 feet beyond the third dyke to the face 
of the drift-adit, the working is all in granite. Just short of the face a crosscut was driven 
due south for 20 feet; the vein was intersected in the floor at 4 feet from the south wall of 
the drift. It dips 30 degrees to the north, reaches the back at the face of the crosscut, 
and exposed across a full width of 56 inches. The indicated faulted down-throw on tbc 
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west side of the third dyke is some 8 to 10 feet. From the face of the crosscut a drift 
extends 19 feet south-westward. From the &-inch width at the face of the crosscut the 
vein narrows rapidly along the strike to the south-west, and at the face of the drift is 
evidenced by two bands of quartz separated by granite; the stronger of the two quartz 
bands has a width of 11 inches. A sample taken IO feet back from the face, over 26 inches 
of vein-quartz containing considerable mica and included granite, but practically no sulphide, 
assayed: Gold, trace; silver, 0.2 oz. per ton. 

The lower, new adit was begun at the outcrop farthest north-east, a few feet below 
the vein exposure. Between the two workings the vein is exposed irregularly. The new 
adit was driven westward for a distance of 260 feet in granite, generally following a series 
of strong fractures filled by gouge and crushed granite, on several of which there has 
been considerable movement. Originally this working nowhere intersected the vein. At 
155 feet from the portal the fractures diverge, and two of the strongest swing to the left 
wall of the adit. They strike south 75 degrees went, and dip 65 and 80 degrees southward 
respectively. A third, the main fracture, continues due west, dipping at 80 degrees to the 
south. The main working has followed the west striking fracture to the present face. 
The two branching fractures have been followed for 15 feet into the left wall. After the 
completion of the adit to 260 feet, at 150 feet from the portal the back was broken upward to 
a height of 17 feet above the rail. Vein material exposed there consists of 23 inches of 
white quartz containing slight course pyrite at the top of the backswipe, succeeded below 
by 15 inches of similar quartz, included in which are fragments of rock darker than the 
usual granite; below again is exposed I8 inches of strong quartz, well-mineralized by coarse- 
prained pyrite. A sample over the upper 23 inches and a second from the centre 15 inches 
assayed: Gold, nil; silver, nil. From across the lowest 18 inches a sample assayed: 
Gold, 1.34 oz. per ton; silver, 0.5 oz. per ton. The vein exposure was not very satisfactory 
at the time of examination, it permitted only on approximation of strike and dip and limited 
information regarding possible faulting on the fractures. As read, the strike is south 
70 dewws west, dip 30 degrees northward. Whwe the back is taken down, the principal 
fracturing is confined to one strong width on the right-band side of the working and the 
vein appears to be faulted on it; only a few feet farther vast the divergence of the fracturing 
takes place. In an effort to determine which of the branches of the fracturing controls 
the faulting of the vein, the back of the short tunnel to the left has been broken upward 
to a height varying from 10 to 15 feet, but no evidence of the vein in place was found as at 
the first location in the main tunnel. The only possible indication of vein material in this 
branch working, at the time of examination, were stringers of quartz within the fracture 
farthest south on its foot- and hanging-walls. As evidenced at this location, this branch 
fracture is sufficiently strong and wide, with marked signs of movement, to be better termed 
a fissure; within it, between the quartz stringers, is a IO-inch width of the darker rock 
noted as included in the quartz in the vein. Examination shows this to be definitely acidic 
and high in plagioclase, probably one phase of the main granitie intrusion. By evidence 
of quartz stringers within its mass, embayments of quartz from the two wall concentrations 
and general silicification, this rock is placed as older than the mineralization. At the face 
of the branch tunnel the fracture has regained its normal narrower width and contains 
no such included rock or quartz. Further development at this level must be directed 
not only to the determination of the vein to the north of the faulting but toward its location 
to the south of the fracture sysem and west of the present exposure in the back of the 
main adit. 

CRANBROOK AREA. 

These holdings, known also as the Golden EPB group, consist of the Golden 
Anderson Group. Egg, Lucky Strike, Gold Brick, Twilight, Szmset, and Black Bear claims, all 

held on location by J. J. Rollheiser, of Kimberley. At the present time the 
group is under lease for five years, from 1938, to the Hall Brothers, of Marysville. The 
property is on the north-west side of Perry Creek, and on the east side of Sawmill Creek, 
between elevations of 5,000 and 6,000 feet. Access from the main Perry Creek road is by 
some 2 miles of good road leading directly to the present workings. No camp buildings have 
been constructed on the property. 



E 16 REPORT OF THE MINISTER OF MINES, 1938 

The area. is underlain by rocks of the Creston formation: green, purple, and white 
argillaceous quartzites, commonly heavily weathered on exposure. Outcrops are not numerous, 
for, despite the comparatively high elevations, the topography is regular and overburden 
generally covers the bed-rock. For this reason the discovery of the showing is a credit to 
the patience and persistence of the prospectors. They found attractive float, and reasoning 
that it could not have come far by reason of the gradual slope of the hillside, sunk pits and 
trenches to bed-rock, more or less blindly, over a considerable area. When a quartz vein 
waz finally discovered it was necessary to drive 135 feet of crosscut trenching to provide 
a fresh exposure. From the end of this trench 35 feet of additional stripping along the 
vein exposed it striking north 10 degrees west, dipping 25 to 35 degrees westward. For the 
first 15 feet of this additional work the quartz filling is heavily shattered and weathered; for 
the remaining 20 feet to the face of the cut, where the floor is 15 feet below the surface, the 
effects of surface action are much less marked. In the latter length, vein widths range 
between 15 and 28 inches. The vein-quartz is characteristically glassy and fractured, and 
the fractures are healed by hematite. Dendritic structure on fractured faces indicates t,he 
presence of manganese. Mineralization by pyrite is sparse and values occur as visible free 
gold. 

The property was under option to the Consolidated Mining and Smelting Company of 
Canada, Limited, for a short time. During that period, a Is-foot shaft was sunk at the face 
of the cut and three diamond-drill holes were put down. According to information supplied 
by that company the holes were located and drilled as follows:- 

Number. Location. I DiD. LendI 

During the past year Rollheiser and associates made shipments totalling 43 tons. with 
eontents of 10 oz. of gold and 21 oz. of silver. 

Samples taken by the writer were as follows:- 
At 6 feet from face of the cut, over 24 inches firm discolowed quartz containing a very 

slight amount of pyrite: Gold, 0.34 oz. per ton; silver, trace. 
Eleven feet from face of the cut across 28 inches of vein as described above: Gold, 1.33 

oz. per ton; silver, 0.9 oz. per ton. 
At I1 feet from face of the cut, across 23 inches to the hanging-wall of the vein, soft 

gouge, decomposed Crestan quartzites, no visible sulphide mineralization: Gold, 0.14 oz. per 
ton; silver, 0.3 oz. per ton. 

At II feet from face of the cut, across 12 inches to foot-wall of vein, description as 
previous samples: Gold, 0.28 oz. per ton; silver, trace. 

At 17 feet from the face of the cut, across 15 inches, firm discoloured vein quartz, little 
mineralized: Gold, 1.88 oz. per ton; silver, 0.5 oz. per ton. 

LOWER ARROW LAKE AREA. 

This group, consistinE of the Bos Cnxyon, Bos Cangon Nos. I to 4, Big 
Big Cayuce Cayuse, .%mnzit, Joe, R&y Dng, and Alley Oop mineral claims, is held 

chu,,. by ri:ht of location by Joe Gallo, of Nelson, B.C., and two associates. The 
property is on the north-west side of Cayuse Creek, which drains into 

the east side of Lower Arrow Lake near its southern end. Access from the small settlement 
of Deer Park to the property is hy 1% miles of Government road, 3% miles of logging-road, 
and finally 3 miles of poor trail following up the creek. A new trail is at present being 
built which will be shorter than the old one and better located. The camp, beside the creek, 
at an altitude of 4,000 feet, consisted at the time of examination of one tent; a new log 
cabin, providing accommodation for two men, has since been built. The principal showing, 
a quarter of a mile west of the camp, is on the steep bluffs on the north-west side of the 
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creek, at an elevation of 4,445 feet. Big Cayuse Creek is of sufficient flow for any milling 
needs, and falls within 2 miles up-stream from the camp provide excellent sites for the 
development of power. Timber is plentiful, mainly yellow pine, fir, cedar, and spruce. 

The racks close to the showings consist principally of metamorphosed sediments intruded 
by granitie members of the Nelson batholith. The showing upon which development is 
being concentrated at the present time consists of mineralization by pyrite, pyrrhotite, 
ehalcopyrite, and molybdenite carrying gold and silver values. It lies within the altered 
sediments either along or within a few feet of the contact between those rocks and the 
igneous members. Fissuring is poorly defined except at the upper limits of the outcrop. At 
the contact with the igneous rocks the alteration in the sediments has been intense and the 
product is commonly a quartz-feldspar-hornblende-biotite-gneiss or quarta-feldspar-biotite- 
gneiss. Within a few feet of the contact the bedding in the sediments is still evident; there, 
the most typical formation is micaceow quartzite. 

Development up to the time of examination on October 18th consisted of a 13.foot drift- 
adit on the best mineralized exposure at the baso of a X-foot cliff. There, at 4,445 feet, the 
zone of mineralization strikes north 70 degrees west, dips 65 degrees southward. The igneous 
rock is in contact with the zone on its south-west side and the alteration in the sediments 
decreases gradually toward the north-east. On the cliff face above the portal mineralization 
is irregular and disseminated over a width of 3 to 4 feet. After driving 3 feet in the drift 
there was little or no mineralization, but such irregularity was expected in view of the 
surface exposure; an additional few feet of work re-ostablished its presence. At 2 feet 
from the face a tight slip, striking north 20 degrees east, dipping 60 degrees to the south-east, 
displaces the zone 18 inches to the south-west, and at the face a 4.inch post-mineral 
lamprophyro dyke strikes across the drift at north 20 degrees east, dipping vertically. 
A sample taken across 49 inches in the hack at the portal assayed: Gold, 0.16 oz. per ton; 
silver, 0.05 oz. per ton. At this location the zone is slightly silicified, mineralized by pyrite 
and pyrrhotite concentrated principally within 13 inches on the hanging-wall side. A sample 
taken across 17 inches on the left side of the face, mineralized by pyrite and pyrrhotite, 
assayed: Gold, nil; silver, nil. A select sample taken from the small dump at the portal, 
well-mineralized by pyrrhotite, pyrite, and slight chalcopyrite, considerably silieified, assayed: 
Gold, 0.72 oz. per ton; silver, 0.2 oz. per ton. 

Some 700 feet up the 40-degree side-hill above the adit, approximately on the strike of 
t.he showing at the adit, a small amount of stripping over a length of 300 feet has exposed 
what is believed to be the extension of the same mineralization. The exposure is within the 
gneiss, usually 6 to 10 feet north-east of the igneous contact. It averages about IO inches 
in width. The margins are defined by tight fractures, in contrast to the exposure at the 
adit. Mineralization and silicification axe slight. Owing to the greater distance from the 
igneous contact, the wall-rocks and the gangue rock within the zone are not as highly 
metamorphosed as at the lower showing. Within as little as 10 feet to the north-east of the 
zone the bedding of the sediments is pronounced. At a point near the eentre of the exposure 
the strike of the mineralization is north 35 degrees west and the dip appears to be vertical, 
although the small extent of the stripping does not permit accuracy. 

The feature of principal interest in connection with this property is its location in a 
little-developed district. Favourable results from the preserit operation would indicate a 
considerable area worth prospecting. 

GOLD-SILVER DEPOSITS. 

ROSEBUD LAKE AREA. 

During the past season Godfrey Birtsch, of Nelson, reported the discovery of gold on 
the Lucky Strike and Davne claims in the Rosebud Lake area. This area lies east of the 
main highway from Salmo to Nelway, south-east of the junction of the Salmo River with its 
South Fork. Access is by truck-road from the main highway close to South Fork, at a point 
IO miles south of Salmo. As far as Rosebud Lake, where there is a short turn-off to the 
Low Silver property, the road is the old highway; this year, extension has been made so 
that it is now possible to drive an additional mile east of the lake to within a few hundred 
feet of the development work on the Davne claim. The occurrence of commercial mineralizs- 
tion in this district has been recognized for many years by reason&f the operation at the 

1 
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Lone Silver property, but until 1936 production from this property was principally silver; 
in 1936 leasers discovered gold mineralization in one section of the workings and made three 
small high-grade shipments. However, until Birtsch’s discovery this year on nearby ground 
the district generally was not considered as a potential producer of gold. 

In this area recent fires have burned off most of the timber, displaying the gentle 
topography and the higher elevations rising by rounded slopes from small area3 of swampy 
land which occupy the shallow valleys. From Rosebud Lake, at an elevation of 2,650 feet, 
the road passes eastward through a section of low-lying land at the foot of a gently-rounded 
slope which rises to the south. On this slope, above Rosebud Lake and slightly east of it, 
is the Lone Silver property. On the same slope, half a mile east of the Lone Silver and 
slightly higher, is the principal working on the Dnvne claim. Below this the road ends and 
further access to the Lucky Strike property is by foot-trail which continues south-eastward 
up the slope to an altitude of 3,000 feet, down into a second swampy valley and up a second 
slope to an elevation of 2,900 feet, all within a distance of three-quarters of a mile. 

On and near these claims fires have left sufficient timber for domestic purposes and 
limited mining needs, but there is no large supply. However, either timber or lumber may 
be purchased locally. Water for domestic purposes is at present taken from wells or springs, 
and beyond this the South Fork of the S&no River and Rosebud Lake are the only available 
sources of supply closer than the Sslmo River itself. Records show that the South Fork is 
of adequate year-round flow for any milling operation which might be required. 

The area is underlain by rocks of the Pend d’0reille series of phyllite, argillaceous 
quart&e, and limestone intruded by various members of the Nelson batholith. Only one 
major exposure of the igneous rock occurs anywhere near the showings and this is a small 
mass of syenite and monzonite exposed a mile to the south-west. As reported in the Minister 
of Mines Report for 1936 the rocks at the Lone Silver property consist of dolomitic limestone 
and platy argillite, both dark in colour, striking east and dipping steeply south. On the 
Dame and Lucky Strike claims the formation is represented by phyllite and dolomitic lime- 
stone. The phyllite is typically light to dark brown in colour, folded and contorted and, where 
carbonaceous, transitionary to graphitic schist. Schistosity has been developed parallel to 
the bedding-planes which strike generally east, and dip from 35 to GO degrees to the south. 
In the exposures examined the dolomitic lime rocks are predominantly light grey to medium 
yrey in eolour, are compact, have a conchoidal fracture, and display only traces of bedding. 
Locally these limy members give rise to lipht-green talc-schist. 

Four claims, the Lueku Strike, Dame, Iron Mask, and Fmg Pond, were 

Lucky Strike staked in the sprin,: of 1938 by Godfrey Birtsch, of Nelson. Of these the 
GOUp. I)avae and Ivan Mask were sold by Birtsch. Since then the Lucky Strike, 

Dame, and Frog Pond claims, and several others adjoinin,?, have been 
optioned to R. C. McCorkell, 103 Royal Trust Building, Vancouver, and his entire holdings 
will here be treated as a unit under the name of Lucky Strike group. Mr. MeCorkell’s 
optioned ground includes the Butcher Boy group of five claims and one fraction, adjoining 
the Lucky Strike and on the strike of the fissure to the south-east, the Jackie Fractional 

claim, adjoining the Lucky St,~ike and on strike of the fissure to the north-west, and the 
Dame claim and the Hawes-Currie group of five claims staked on strike still farther to the 
north-west. 

Two log cabins have been built on the Davm claim, providing adequate accommodation 
for a crew of six men. Water for domcstic use is obtained from a shallow well. 

The original work on the Lucky Strike claim disclosed a fissure striking in a north- 
westerly direction within phyllite. Characteristically the fissure is tight and narrow, and 
is represented by several parallel openin,gs now filled by sulphide-bearing quartz gangue. 
Between the individual strands of vein material the phyllite is fissured across the planes of 
bedding and schistosity, and lies as short incompetent blocks. The maximum fissured width 
observed, including enclosed phyllitc, is 20 inches; in certain locations vein structure is 
evidenced by only B single strand of mineralization ranging in width from 1 to 6 inches. 
Average total width of fissuring is close to G inches as exposed by all the present develop- 
ment-work. Sulphide mineralization, with which are associated gold and silver values, eon- 
sists ,of galena, tetrahedrite, pyrite, sphalerite, and ehalcapyrite; very marked near the 
surface is the production of secondary mineralization, notably cerussite, chaleoeite, covellite, 
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malachite, and azurite. Microscopic examination shows that in places the galona and 
tetrahedrite are intimately associated, in addition to which a small but important proportion 
of these minerals occurs finely and irregularly disseminated in gan#ue minus 200 mesh in 
size. Detailed microscopic examination failed to reveal native gold or any silver minerals. 
This leads to the conclusion that gold occurs either in grains too fine to see or in erratic 
distribution, and that silver values are associated with the tetrahedrite. Where fresh, 
mineralization is commonly strong, the gangue compact and white in colour. On weathered 
surfaces sulphide mineralization has been leached, Icaving an exposure poor in appearance 

and composed of vuggy, copper-stained quartz, carrying little primary sulphide. 
The a-i&ml development on the Luck2( St4c claim consisted of a series of shallow pits 

on the strike of the vein. Further work was then confined to the location showing the 
hichest values, and there, at the time of examination, at an elevation of just under 3,000 feet, 
a length of 150 feet on the vein had been opened to a depth of 20 feet below the surface. 
Overburden at this location in not over 3 feet, but the phyllite is shattered and weathered to 
a depth of 13 feet. This, with the fact that where the vein is narrow the foot-wall is 
commonly frozen, creates some slight difficulty in the holding of the walls and presents a 
problem of sorting or dilution. Working from the surface in this manner, using only a gad 
or short steel, has made it possible to mine a narrower width than would be feasible in an 
underground operation. 

The strike of the vein is north 70 degrees west, the dip at the west end 65 to 70 degrees 
northward, and almost vertical at the east end. In this stripping the intersection of an 
extremely tight fracture, older than and intersected by the main fracture, provided a locus for 
sulphide mineralization in the main fracture. This cross-fracture, exposed only on the south 
side of the main fissure, strikes north and dips 65 degrees to the west, and was barren of zany 
mineralization to within 2 inches of the fissure wall. A sample of select ore from the vein 
at the intersection assayed: Gold, 2.96 oz. per ton; silver, 400.2 oz. per ton. At this point 
the vein consisted of a single Z-inch strand. The sample location was 15 feet below the 
surface, below the zone of surface alteration, which here extends to a depth of 11 feet. Forty 
feet east of this location a sample of select ore was taken from the main Z-inch strand of 
vein. A sample, taken 15 feet below the surface, where leaching and oxidation are marked 
by the absence of primary sulphides and the presence of secondary mineralization, assayed: 
Gold, 2.46 oz. per ton; silver, 3.9 oz. per ton. Another sample over 15 inches of unmineralized 
phyllite on the hanging-wall of the vein at this location assayed: Gold, nil; silver, nil. 

On the strike of the vein, 300 feet north-west of this open-cut and nearly 100 feet lower, 
an adit had been faced up at the tbne of examination. The face showed a very narrow 
strinrger of quartz which was presumed to he the extension of the vein, hut the exposure was 
not adequate to permit any degree of certainty as to this, 

The following is a list of assays from samples taken from the Lucky S&&e cuts on 
June ZOth, 1938. At that time stripping was shallow and limited, and the results are given 
in order that some comparision may be made between near-surface values and those below 
the zone of weathering or near its lower limits:- 

(1.) From the west end of the stripping over 8 inches of quartz stringers in phyllite, 
mineralization of quartz by galena, tetrahedrite, malachite and azurite: Gold, 0.60 oz. per 
ton; silver, 150.0 oz. per ton. 

(2.) Five feet east of No. 1, across 4 inches quartz, heavily mineralized by galena, 
tetrahedrite, azurite, malachite, slight sphalerite: Gold, 2.60 oz. per ton; silver, 212.0 oz. 
per ton. 

(3.) Five feet east of previous sample, across 3 inches quartz, well-mineralized as No. 2: 
Gold, 2.10 oz. per ton; silver, 316.0 oz. per ton. 

(4.) Across 5 inches of phyllite on the hanging-wall of sample No. &little mineralization: 
Gold, 0.02 oz. per ton; silver, 4.0 oz. per ton. 

(5.) Across 3 inches phyllite on the foot-wall of sample No. 3, little mineralization: Gold, 
trace; silver, 2.2 oz. per ton. No stripping for 33 feet south-east of sample No. 3. 

(6.) At west end of second stripping across 8 inches, stringers of quartz in phyllite, 
little mineralization: Gold, 0.40 oz. per ton; silver, 6.0 oz. per ton. 

(I.) Five feet east of sample No. 6, across 3lY2 inches of quartz, slightly mineralized by 
galena and tetrahedrite: Gold, 1.2 oz. per ton; silver, 4.0 oz. per ton. 
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(8.) Five feet east of sample No. 7, across 4 inches of quartz, little apparent mineraliza- 
tion: Gold, 2.70 oz. per ton; silver, 0.4 oz. per ton. 

(9.) Five feet east of sample No. 8, across 1 inch of diseoloured quartz, little apparent 
mineral: Gold, 1.84 oz. per ton; silver, 1.2 oz. per ton. 

(10.) Five feet east of sample No. 9, at east limit of stripping, across 3 inches of 
quartz, very slight galena, tetrahedrite: Gold, 1.40 oz. per ton; silver, 0.4 oz. per ton. 

Total shipments for 1938 from the Lucky Strike claim amounted to 37 tons, containing 
53 oz. gold and 1,727 oz. silver. 

On the Davne claim the original strippin,?, some 1,700 feet north-west of the Lucky 

Strike working and on the strike of the fissuring on that claim, exposed similar vein-structure 
in fairly compact, dolomitic lime rocks which are sheared and show gradational phases to 
tale-schists. Mineralization is similar to that on the Lucky Strike claim, with the same 
general intimate association of galena and tetrahedrite. Primary mineralization, with 
minerals identified in order of relative abundance, is by galena, tetrahedrite, sphalerite, and 
pyrite. Secondary mineralization is pronounced, the galena is commonly traversed by tiny 
fractures containing cerussite showing ragged replacement outlines. Many areas of tetrahe- 
drite have been almost entirely replaced by chalcocite and covellite or by malachite and azurite. 
Covellite and ehaleoeite have also invaded and replaced galcna in certain areas adjacent to 
original tetrahedrite inclusions. As in the Lucky Strike mineralization, no free gold or 
silver minerals were observed on microscopic examination. 

On this claim, at elevation 2,965 feet, one of the original shallow cuts made on the line 
of strike of the Lucky Strike fissure exposed a vein having a width of 2 inches. At the time 
of examination this cut had been extended 33 feet south-east, partly as an open-cut and partly 
as an inclined shaft. In this work the win was found to continue south-eastward for a 
length of 16 feet with a width seldom over 2 inches. At 16 feet it split into two stringers 
which, 17 feet farther south-east, at the foot of the shaft, were separated by 4% feet of 
dolomitic lime rock. At this point one of these two branches had a width of 2% inches, 
the other 2 inches. The strike of the main undivided section is south 45 degrees east, and 
the dip vertical or nearly so; one of the two branches continues on this strike, the other 
diverges on a south G5 degrees east strike: both brnnehcs have a nearly vertical dip, 

A sample taken over the Z%ineh width of the south-west stringer at the face of the 
shaft assayed: Gold, 5.92 oz. per ton; silver, 193.1 oz. per ton. Another sample over the 
Z-inch width of the north-east branch at the face of the shaft assayed: Gold, 4.08 or.. per ton; 
silver, 102.7 oz. per ton. In each of these two stringers the mineralization is principally 
by galena and tctrahedrite, with that mineralization concentrated in a l-inch width; the 
remaining width, on the margins, consists of rusted unoxidized quartz. 

Some 75 feet south-east of the face of the shaft a small cut exposes typical phyllite as 
found in the Lucky Strike workings, but does not expose any extension of the vein. Still 
farther south-east by 60 feet a shallow cut in dolomitic lime shows a l-foot width of 
disseminated quartz and quartz stringers. Values lower than those found in the main cut 
at the shaft are reported there. 

On the northern margin of the shallow draw, between the original exposures on the 
Lveky St&e and Davxe claims, on the strike of the vein, there arc exposures of light to 
medium grey dolomitic lime rocks, crenerally more compact and fresher than at the Davm 

working. Crossing the strike of the vein, a width of at least 200 feet is indicated for this 
member of the series. To date there has been no develnpment within this width and it is not 
possible to say what cffcct it may have on fissuring or mineralization. 

Movement in the plane of the fissure-shearing is wcl! demonstrated by exposures of 
faulted segments of pre-mineral dyke rock, originally crosscutting the fissure. Only one of 
these dykes, occurring in the main cut on the Dnww claim, is sufficiently fresh to yormit an 
approximation of its original composition, which was probably that of a diorite. In this 
instance the dyke is well exposed on the north-east side of the cut where it strikes south 
60 degrees east, dips 35 degrees south-westward, and a small faulted segment on the south- 
west wall of the cut indicates a throw of only a few feet. The vein fissuring in traversing the 
dyke appears to he unaffected by it. Two other dykcs crosscut by the fissure were noted on 
the property, hut in neither ease was any faulted extension obscrved; these two dykes, 
severely affected by regional metamorphism, are altered from their original composition and 
display incipient gneissic structure. 
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Total shipments for 1938 from the Dame claim amounted to 4 tons, containing 11 oz. gold 
and 110 OZ. silver. 

The development described above was completed before the ground was optioned to 
R. C. MeCorkell. Further work under his direction consisted principally of surface-stripping 
by bulldozer on the Dame claim and a small amount of supplementary band-stripping. The 
bulldozer work was not eminently satisfactory owing to the depth of the overburden and to 
thmz decomposed state of certain of the underlying rocks, notably the phyllite. It was of 
ee~rtain help, however, in tracing the fissure extension to the south-east of the inclined shaft 
and has cleared a road location which may later be utilized from the end of the present road 
to the Davne workings. 

SILVER-LEAD-ZINC DEPOSITS. 

LARDEAU AREA. 

This property was formerly owned and operated hy the Multiplex Mining, 
Spider Gold and Milling and Power Company, Limited. In December, 1936, a syndicate, 
SilverMinea,Ltd. headed by I. G. Nelson, of Nelson, reopened the mine and commenced 

operation. In 1937 control was transferred to the Spider Gold and Silver 
Mines, Limited; I. G. Nelson, president, and W. S. “ Duke ” Harris in charge of operations at 
th,: mine. The holdings of the company consist of five located claims and one fraction, the 
Spider, Multiples No. 1, Wixton, Ready Monel~ claims, and the Mabel Fraction. The camp 
is at an elevation of 3,500 feet on the south side of Poole Creek. The trail to Camborne, 
141 miles distant, has heen improved during the past two years and, although steep, serves 
excellently for hauling by tractor. An agreement was made with the Meridian Mining 
Cc,mpany for the use of their mill-building at Camborne and two ore-bins were constructed, 
ca:nnected by a short jig-back tram, in order to obviate tractor haulage down the last steep 
th~!rd of a mile of trail. Plans to install mill equipment have not yet matured. Two excellent 
camps, one at the upper workings and one at the lower workings, provide accommodation for 
twenty men. Up to nineteen men were employed prior to suspension of the operation last 
June. 

The property has been reported upon in the Annual Reports of the Minister of Mines, 
British Columbia, far 1924, 1926, and 1929, and in Memoir 161 of the Geological Survey, 
Cznada. As described in these reports the rocks exposed by the development consist of 
massive, dark green ehlaritic schists which have been partly converted to grey carbonate 
rwk. This alteration was effected by rising mineralizing solutions whose ascension was 
principally through a set of joints striking slightly west of north and dipping steeply east, 
and by ensuing lateral passage of the solutions from these joints along the sebistosity of the 
rwk and other fractures. Later these same north-westerly joints provided the principal 
means of entry for solutions bearing the ore minerals, pyrite, sphalerite, galena, uxne 
chalcopyrite, arsenopyrite, and tetrahedrite in a quartz-calcite gangue. At the later phase 
of mineralization intersections between the joints and other minor openings provided suitable 
loci for the concentration of ore-deposition. Replacement is distinct, both by the early 
carbonatizing solutions and by the ore-bearing mineralization, with the effects marked most 
ckarly along planes of schistosity and secondary cross-jointing intersecting the north-westerly 
joints. The production of chlorite is marked and was greatest near the close of each of the 
two periods of mineralization. 

The zone of carbonstization best defined by the underground work has an average width 
of about 50 feet, with its length in a south-easterly direction along the strike of the 
schists. The margins of the zone are variable by reason of a transitionary band between the 
two rock-types. This transition-zone ranges between 20 and 50 feet in width. Commercial 
mineralization, as so far exposed, is confined within the carbonated rocks. Ore-shoots strike 
north-westward across the zone, and range in length from 40 to 70 feet, with a maximum 
width of 4% feet. Close to the unaltered rock, structure and mineralization weaken and 
th,sre is an indicated tendency for the strike to swing toward that of the schists. The dip 
of these shoots is steeply east, the pitch north, as exposed by present development. 

Development has been upan seven levels as shown on the accompanying map. Levels 
Nos. 1 to 5 comprise the principal work and expose the hest showings on the property. 
Levels Nos. 6 and 7, considerably lower, represent effort which would have been better 
dixcted toward more thorough exploration of the nature and possibilities of the deposit on 
th,: upper levels. 
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Within the zone of carhonatization on levels Nos. 1 and 2 the principal ore-shoot so far 
developed on the property has been exposed for a length ranging between 50 and 10 feet. 
Raises and stopes between the levels have proved vertical continuity through a range of 
60 feet. At the present time only a small block of ore is left at the north end of the stope. 
The south end has been broken through to No. 1 level, but little of the broken ore has been 
drawn. There has been no stoping in the 30.foot height from No. 1 level to the surface. 
As displayed by this working the average width of mineralization is slightly over 3 feet. 
Definition of the limits of the vein structure is better than usual on the property, although 
even here inclusions of wall-rock and dissemination of mineralization beyond its margins ore 
common. Mineralization by sphalerite, galena, pyrite, and lesser amounts of tetrahedrite is 
heavy, coarse, and typically bunehy. Quartz and calcite as gangue minerals are irregular in 
distribution. Two shipments made up of ore from this stope and from the raise on this ore 
body from No. 4 level, in July and September, 1937, totalled 50 tons. 

No. 3 level drifts for 40 feet on another similar shoot. A raise had been started previ- 
ously and this year 12 feet of additional raising broke through to the surface to give a 
ZO-foot vertical section on the vein. Mineralization is heavy in gangue of strong, fresh 
quartz. At the surface the width of mineralization is 38 inches. A sample taken in the raise, 
8 feet below the surface, across full vein-width of 22 inches, mineralized by galena, sphalerite, 
pyrite, and tctrahedrite, assayed: Gold, 0.10 oz. per ton; silver, 91 oz. per ton; lead, 7.8 
per cent.; zinc, IQ per cent. 

No. 4 level develops the presumed downward extension of the shoot exposed on No. 3 
level, 62 feet above, as well as of the one exposed on No. 2 level, 73 feet above. On the 
former, a 45.foot length is shown by drifting on No. 4 level. At the centre of this length 
a winze sunk 46 feet shows the mineralization to average slightly less than 3 feet, composed of 
bunchy concentrations of coarse galena, sphalerite, pyrite, chalcopyrite, and slight tetra- 
hedrite. Examination wan made only to a depth of 36 feet, the water-level at the time. 
A raise on the mineralization was started slightly south of the winae and had reached a height 
of 18 feet above the drift-floor when examined. In this work the hanging-wall is not exposed, 
but the foot-wall is shown to be irregular with mineralization leading off into the wall-rock. 
The vein exposure is similar to that in the winze. A sample taken 13 feet above the drift- 
floor, across 32 inches of quartz and rock, mineralized irregularly by galena, sphalerite, and 
pyrite, assayed: Gold, 0.04 oz. per ton; silver, 11 oz. per ton; lead, 6.2 per cent.; zinc, 5.8 
per cent. This sample was taken as typical of the vein exposure in this working. Another 
sample, taken selectively from a patch of heavy mineralization by galena, sphalerite, pyrite, 
and some tetrahedrite, only a foot away from the first sample, assayed: Gold, 0.14 oz. per 
ton; silver, 48 oz. per ton; lead, 27.4 per cent.; zinc, 10 per cent. 

On No. 4 level the shoot, developed on Nos. 1 and 2 levels, has a length of 50 feet and is 
similar in appearance to the exposures on the upper levels. A raise on the mineralization, 
collared at the centre of this length, originally planned to extend to No. 2 level, was driven 
upward for a distance of only 23 feet. 

No. 5 level has been driven as a main ha&we-level. The level was started before it 
was recognized clearly that the carbonatized rock is definitely preferable to the chlorite- 
schist as a host-rock, and was driven along the outer margin of the favourable zone for the 
first 160 feet from the initial crosscut from the portal. I f  the crosscut had been advanced 
an additional 25 feet all the further work in the south-easterly direction could have served 
to prospect the length of the more favourable formation. Under the present company, 
extension of this south-easterly work to the present face *as swung slightly to the south and 
is within the zone. As it is, this working provides excellent opportunity to study the 
transition from the incompetent chlorite-schist through the firmer, partly-affected marginal 
phases to the final hard to brittle carbonated rock in which traces of schistosity are faint or 
entirely obliterated. 

In its purpose, to intersect the downward extension of the two ore-bodies on No. 4 level, 
No. 5 level has not as yet been markedly successful. At 80 feet from the present face, on 
the left wall, there is a sparse scattering of pyrite, galena, sphalerite, and chaleopyrite 
mineralization disseminated in quartz gangue. A sample taken across 24 inches assayed: 
Gold, trace; silver, trace; lead, nil; zinc, 10.1 per cent. A select sample, taken 2 feet 
below the channel sample, from a small patch of mineralization, mainly galena, assayed: 
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Gold, 0.12 oz. per ton; silver, 130 oz. per ton; lead, 42.5 per cent.: zinc, 14.9 per cent. 
Thirty feet beyond this location a slip striking south 60 degrees east, dipping 60 degrees 
south-westward, is intersected close to the night wall. Eighteen feet farther south-east, at 
which point the fissure again enters the wall, the strike swings to a bearing of south 25 
degrees east and the dip steepens to 15 degrees. Just short of this an R-foot crosscut driven 
into the right wall provides a good exposure of the fissure, which has a width of 2 feet and is 
slightly mineralized by galena, sphalerite, and chalcopyrite in quartz gangue. The face of the 
crosscut and the face of the main adit 30 feet ahead of the crosscut axe both barren of 
mineralization. At the time of examination, the fissure was making considerable water and 
the filling was heavily rust-stained. 

The principal point of interest in this exposure is, of course, any possible correlation 
with the exposures in the winze above and on No. 4 level. In favaur of such correlation 
is the location of the exposure on No. 5 level, which is approximately where it might be 
expected, and the fact that the winze was the most likely sowee of the water in the fissure. 
Also, it is interesting that at the north end of the exposure on No. 4 level the strike of the 
shoot swings to the west, a change comparable to that in the fissure on No. 5 level. Against 
correlation of the two exposures is the reverse dip of the fissure on No. 5 level, and the 
necessity of assuming a pitch to the south-east, opposite to that indicated for the shoot 
assumed between the exposures on Nos 3 and 4 levels. The consideration of the reverse 
dip on No. 5 level is offset in certain degree by the fact that the fissure there is steepening 
progressively toward the south-east and may, quite conceivably, show a reverse dip to the 
north-east within a short additional distance south-east. In the final analysis, further 
drifting south-east on this fissure is indicated as the next logical step in the course of 
exploratory development. 

Levels No. 6 and No. 7 have been driven somo 500 feet below the upper workings in 
order to explore the presumed downward extension of the zone of carbonated rock. 

No. 6 level, at an elevation of 3,076 feet, was started close to the margin of the altered 
formation and, 35 feet from the portal, intersected mineralization exposed by surface-treneh- 
ing. At this intersection B winze was sunk for 16 feet on the mineralization, exposing its 
strike as north 5 degrees west, the dip steeply east. Mineralization is heavy and composed 
of coarse galens, sphalerite, and pyrite. Little tetrahedrite is seen at this level. Gangue 
minerals are quartz and calcite. A sample taken OYCI 52 inches, at 6 feet from the bottom of 
the ainze, assayed: Gold, 0.14 oz. per ton; silver, 12 aa. per ton; lead, 12.1 per cent.; zinc, 
20 per cent. Additional width on the hanzing-wall is indicated beyond tho wall of the winze. 
Later work to locate the southerly extension of this body on this level disclosed fracturing but 
little mineralization. A shipment of 36 tons was made from the dump of this working in 
November, 1937, reportedly representing unsorted vein material from the winze. 

No. 7 level, at an elevation of 3,000 feet, was driven to intersect any downward extension 
of the showing on No. 6 level. It was started in chlorite-schist, and not only crosscuts the 
carbonated zone but extends beyond for 70 feet into the unaltered schist. A branch working, 
following a fracture off the main crosscut to the south, has exposed an irregular zone of 
silicifieation, sparsely mineralized, which strikes north IO degrees east, and dips 65 to 80 
degrees east. Within the development-work on this level this exposure apparently represents 
the only likelihood of extension downward from the showing on No. 6 level. 

SLOCAN AREA. 

The Szwwhine group, controlled by the Silver Ridge Mining Company, of 
Sunshine Vancouver, consists of the Corinth and Dozer mineral claims and the Katie 
Group. and Peggl~ fractional mineral claims. The Corindh, Katie and Peggy are 

Crown-granted, the Dozer is held by right of location. In addition to these 
claims the company has certain ri,ghts to several others adjoining. This ground is 2 miles 
due west of the town of Sandon. at elevations varying between 5,000 and 6,500 feet, and has 
been developed during the past three years under the direction of R. A. Grimes. The property 
is reached from Sandon by 4% miles of good road on easy grade. Excellent camp buildings, 
providing accommodation for eleven men_ have been constructed at an elevation of 6,700 feet. 
Late this season a new camp has been built closer to the location of present operations. 
Timber is plentiful on the property, mainly spruce and balsam, suitable for any immediate 
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domestic construction or mining needs. Water sufficient for milling purposes is available only 
from Carpenter Creek, slightly more than a, mile east cf the property at an elevation of 3,200 
feet. 

The rocks underlying the holdings are members of the Slocan series. Where exposed 
these are principally fine-grained, slaty and argillaceous members with limy and quartzitie 
phases. Colour varies between dark grey, dark green, and black, with slight variations 
marking bedding. Several veins, striking generally east to north-east, were indicated before 
operations were started by the present company, but no comprehensive development had been 
undertaken. The present programme is based simply on the belief that, the ground is worthy 
of prospecting by reason of its favourable locaticn close to several other properties having 
profitable records of production in silver-lead and zinc. Further encouragement is lent by 
the acknowledged fact that vein-outcrops arc frequently poor in this district. 

The first stage of prospecting by the Silver Ridge Company consisted of widespread 
surface-stripping by bulldozer, principally in a north-south direction across the prevailing 
strike cf the veins. Next, shallow underground work wz.s done with a view of obtaining 
more precise information as to structure and vein characteristics. Finally, a low-level cross- 
cut is being driven to explore any downward extension of the surface and near-surface 
exposures. In the first year of operation, before this programme of development was adopted, 
a 400.foot adit was driven on the Sunshim claim. In the light of later knowledge this work 
proved to have heen misdirected. 

Some very valuable information was gained relative tc the use of bulldozer for surface 
prospecting. Ideal conditions of steep side-bill, reasonably light averburden and decomposed 
near-surface rock-formation facilitated the operations and permitted speed and economy. It 
is claimed that, hiring bulldczcr and labcur, material was moved at 10 cents a cubic yard. 
More exact information from the surface exposures necessitated subsequent hand-work, but 
the bulldozer was found eminently satisfactory in narrowing down the likely field for such 
mere intensive development. 

Two adits on the Czcha claim give interesting exposures of vein-conditions ne&~ the 
surface. These adits, the Jan, at elevation 5,700 feet, and the Belle, at 5,603 feet, were driven 
on vein exposures made hy hulldozor stripping. The original exposure of the Jan vein was 
heavily weathexd, hut contained small pieces of clean galena. The outcrop strikes south 65 
degrees east and dips 15 degrees south-westward, and cuts a salic, pre-mineral sill, 2% feet in 
width, bedded with the sediments which lie horizontally or have only a slight dip to the north- 
cast. From the outcrop, a shaft was sunk 50 feet on the vein. In this wcrk it’is not pcssible 
to estimate the original width of the vein as later movements in the plane of the fissuring 
and marked weathering have created a shattered zcne ranging in width from 2 to 3 feet, 
with the mineralization, principally clean palena, disseminated throughout. Fifty feet down 
the shaft the vein is cut off on the hanging-wall of a flat fault striking south 65 to 70 degrees 
east dipping 10 to 20 degrees ncrth-eastward. The adit was then started and driven 95 feet 
north-westward to a paint 10 feet below the foot of the shaft. From this point a crosscut 
far 45 feet to the south-nest found the faulted section of the vein and indicated the heave to 
be about 40 feet to the south-west. From this intersection a drift was carried on the vein, 
below the fault, for 110 feet north-westward and 30 feet south-eastward. In this drift the 
dip of the vein was found to have steepened to 65 to IO degrees scuth-westward. The vein is 
characteristically narrcw, 2 to 6 inches, mineralized by silver-bearing galena, and below 
the fault is oxidized and sufficiently irregular to render tracing difficult. On the north- 
westerly extension a 25.foot length was underhand-stoped to a depth of 8 feet and showed 
clean silver-lead ore acrcss a width of 20 inches. The hanging-wall in this stope is well- 
defined despite characteristic pinching and swelling. At the north-west face of the drift 
the vein is cut off hy a fault. At the end of the 30.foot drift south-eastward from the crosscut 
a small stope was carried up an the vein to the fault intersection. 

The Belle adit lies 200 feet north-eastward of the Jan portal. This working was 
driven as B drift for 400 feet on a narrow vein striking west to north-west, dipping 60 
to 70 degrees to the south-west. The sediments strike north to north-west, dip gently west 
to south-west. The vein is seldom over 2 inches in width and is heavily oxidized and 
mineralized by stringers of clean g&w.. Continuity is disrupted by a series of small faults 
parallel to the bedding of the sediments, which made it difficult to follow the vein under- 
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ground and are thus responsible for the irregular outline of the working. Eighty feet short 
of the face of the drift a crosscut was driven 45 feet on a hearing slightly east of north. 
At the face of this crosscut a poorly-defined fault strikes slightly west of north, dips 65 
degrees east. This movement is earlier than those that parallel the bedding. 

As mentioned previously, the value of this shallow development is primarily as a source 
of information for the guidance of further work. One shipment was made from the Jan 
tunnel. 

Recently a caterpillar Diesel and a 400.foot Gardner-Denver compressor have been 
purchased and installed near the new camp on the Oregon claim where, at 6,303 feet elevation, 
a crosscut is being driven on a bearing south 24 degrees west. This working within 1,700 feet 
should intersect any extension of the Jan and Belle veins on this level as well as crosscut 
at least one other vein indicated on the surface. A recent report by Mr. Grimes states that 
the face of this crosscut was in 150 feet at the end of the year. 

GOLDEN AREA. 

This property, on Mount Stephen, 3 miles east of Field, is controlled by the 
Monarch. Base Metals Mining Corporation, of Toronto. Considerable detail on this 

operation is given in the Annual Report of the Minister of Mines for 1935 
and previous years. The mill has not operated since 1935, and during the, past season only 
B small crew was maintained on development-work in the East Monarch section of the 
workings. 

Since the beginning of 1936, development-work has traced two ore-bodies, delineating 
one fairly completely and partly exploring the limits of the other. Both are south to south- 
eastward of the original stopes in the East Monarch. Mineralization by galena and sphalerite 
is similar to the sections previously mined. 

The body, upon which development is considered fairly complete, is small. It is probably 
125 feet long, averages 30 feet wide, and 2 to 13 feet thick. The ore-body is developed by 
east and west crosscuts from what is known as the 200 level, properly an incline, the length of 
this lens lies in a north-south direction, and dips about 15 degrees to the north. The eastern 
limits of the ore are marked by the presence of fine to medium grained pyrite, mixed usually 
with sphalerite hut little g&no. There is only slight pyritization at the western limits of 
the ore. On this level mineralization is all within unstratified, light blue-grey limestone, 
which commonly contains irregular stringers and bunches of calcite. 

The northerly end of the larger of the two ore-bodies lies 200 feet east of the south 
end of the 200 level ore-body. From thi s point development has been carried some 400 feet 
south-eastward in the ore-bearing zone which rises gently in that direction. The dip of the 
ore-body is about 15 degrees to the north-cast, which results from its location on the east 
limb of a broad anticline whose axis strikes north 25 degrees west and pitches gently north, 
as reported in the Annual Report of the Minister of Mines for 1929. South-eastward the 
width of mineralization tapers from 80 feet to approximately 40 feet. The thickness ranges 
from 50 to 10 feet, it being thinner toward the southern end. At the time of examination 
development was still proceeding south-eastward. Pyritization marks the western limits of 
galena-sphalerite mineralization along this length. 

At the north end of this ore-body, mineralization is partly in unbedded light grey lime- 
stone and partly in the underlying dolomitic limestone, The contact between these two 
formations rises toward the south-east at almost the same inclination as the ore-body, and 
the decreased thickness at that end of the body is all within the dolomite, just below the 
grey lime contact. Previously, mineralization has been found only within the grey lime 
formation. 

An interesting feature is the presence of marked fissuring, assumed to be pre-mineral, 
which strikes eastward across the larger ore-body. Some of these fissures make a con- 
siderable amount of water and adjacent mineralization is markedly lower in grade than 
average. Although it is a considerable distance underground it is reasonable to assume 
that the loss in values is directly attributable to the leaching action of the water. This 
assumption is at least partly substantiated by the fact that at these locations zinc values are 
depleted further below the average than are the lead values. 
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The company reports, tentatively, that 10,000 tons are available from the larger block, 
which probably averages: Silver, 1.4 oz. to the ton; lead, 10.5 per cent.; zinc, 13.6 per cent. 
The probable average of the small tonnage indicated on the 200 level is given as: Silver, 
1.3 oz. to the ton; lead, 7 per cent.: zinc, 19.5 per cent. 

WINDERMERE AREA. 

This group of claims, known either as the Key group or Silver Key group, 
Key Group. was reported upon by the Resident Mining Engineer in 1935: “ Leaving the 

highway 3 miles northerly from Canal Flats, an old logging-road is followed 
for 12 miles, thence 13 miles of pack-trail leads to the property, at elevation between 8,000 
and 9,000 feet above sea-level, which is situated at the head of the East fork of Doctor creek, 
a tributary of Findlay creek. 

“ Near the property two tributaries of the East fork of Doctor creek rise separately in 
a large basin. The west tributary rises in a small lake, flows through a short canyon and 
is divided from tho East branch, which rises in a meadow, by B flat-topped rock ridge. To 
the east and south the rim of the basin is about 3,000 feet above the meadow and is formed 
of porphyritie granodiorite with large feldspar phenoerysts, while to the west the rim is 
quartzite, apparently overlain by greenstone for some distance. 

“ The canyon marks a fault and along it the beds vary greatly in dip and strike and at 
places are quite contorted.” 

Since 1935, W. S. Bryant, of Fort Wayne, Indiana, has leased the property from the 
Blake Brothers, of Skookumchuck. The group consists of the Silver Keu and Key Nos. z to 8 
mineral claims, and the Mmseot and Mascot No. 2 and No. d fractional claims, all held on 
location. Since 1936, the road has been improved at its upper end so that it is now possible 
to drive for 15 miles from the hiKhhway; the succeeding 11 miles of trail from the end of 
the road to the camp needs considerable further work, including some relocation, before per- 
mittinK of economical horse-packing in either summer or winter. The trail was kept open 
at ednsiderable expense and effort during the winter of 193758 when a crew of four men 
was maintained at the property. On the trail and at the camp, the high elevations and 
rugged topography lend to heavy snowfall with resulting danger and difficulties from slides. 
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A new bunk-house providing accommodation for eight men has been built at the location of 
the original cabin. A small gasoline compressor, capable of supplying one light drill, has 
been installed together with the necessary blacksmith equipment. 

As described in the 1935 Report, the two streams tributary to the East Fork of Doctor 
Creek are separated by a flat-topped rock ridge consisting, on the east, of greenstone, and 
on the west of a succession of quart&e-beds varying from cherty to argillaceous. Impurities 
originally contained within the quartzites have produced considerable muscovite and graphite 
as products of regional metamorphism. Jointing is commonly platy, owing to the presence 
of the muscovite. The original eolour of the rock has been modified to varying degrees, the 
most not:iceable result is the production of an iridescent sheen which coats many of the 
exposed surfaces. This effect is due probably to the leaching action of descending waters 
upon iron contained within the rocks as pyrite and as an original constituent, followed by its 
redeposition as a pigment. 

The showings of principal interest occur within the quartzite, on the west flank of the 
ridge and near its northern end. On the west flank a zone of slight mineralization by galena 
and pyrite, 60 feet in width, is exposed on both sides of the west tributary creek, known 
locally as Granite Creek. At Cut No. 5 on the west side of this creek, the zone strikes 
nearly due north and dips 45 degrees west, with the bedding of the quartzite. The foot-wall 
is naturally well exposed but the hanging-wall is obscured by overburden. A sample (No. 2) 
taken over 69 inches of heavily-oxidized quartzite, slightly mineralized by galena and pyrite, 
on the foot-wall of the zone, assayed: Gold, trace; silver, 2.0 oz. per ton; lead, 3.2 per cent. 
A grab sample (No. 3) taken from a small pile of select mineralization from this location 
assayed: Gold, trace; silver, 4 oz. per ton; lad, 7.2 per cent. The extension of this zone 
on the east side of the creek is displaced 500 feet south by a fault traced by the line of the 
creek. Near the faulted extension the quartzite is folded and contorted but the prevailing 
strike of the zone is north 20 to 30 dcgrecs west, with the dip irregular but predominantly 
south-westward. The width of the zone is close to 50 feet. A sample taken across 48 inches 
of stained quartzite, at the best esposurc of mineralization by pyrite and galena, assayed: 
Gold, trace; silver, 0.4 oz. per ton; lead, 0.6 per cent. This mineralization is concentrated 
principally along the bedding-planes. 

Above Cut 5, on the west side of the ridge, 3 to 4 inches of heavy mineralization, mainly 
galena, lies bedded with the quartzite, which strikes north 3 degrees west and dip at 75 degrees 
to the west. A small Cut, No. 6, has been made and the exposure suggests that the dip is 
probably greater than usual owing to local pressure from the steeply overhanging ground 
immediately above. A sample (No. 1) taken across this mineralization assayed: Gold, 0.02 
OZ. per ton; silver, 27.5 oz. per ton; lead, 38.5 per cent. The wall-rock, of grey quartzite, is 
barren or only slightly mineralized. 

On the top of the ridge, near its northern end, there are several narrow stringers of 
heavy mineralization, principally galena with some tetrahedrite, carrying attractive values 
in silver. At Cut No. 2, a 3. to 4.inch vein, bedded, strikes north 30 derrces east, dips at 65 
degrees westward. Additional width of shearing up to 8 inches is due to the intersection 
of the mineralized fissure by a barren post-mineral fracture striking due north, dipping 50 
degrees west. A sample (No. 8) taken across 2% inches of heavy mineralization of galena 
and some tetrahedrite, assayed: Gold, 0.04 oz. per ton; silver, 278 oz. per ton; lead, 13.9 
per cent. At Cut No. 3, 50 feet to the east of Cut No. 2 and at the same elevation, another 
vein of similar width strikes north IO de,grees west, dips 65 degrees west. There, too, the 
vein is bedded and consists of strong mineralization by galena and some tetrahedrite with 
the production of some secondary copper minerals, notably malachite. A sample (No. I) 
across 4 inches assayed: Gold, 0.02 oz. per ton; silver, 235 oz. per ton; lead, 6.6 per cent. 
The wall-rock is, as usual, unmineralized or mineralized only to slight degree. One hundred 
and ten feet south of Cut No. 3 and on strike sufficiently close to be considered as a probable 
extension of the vein similar vein-structure has been exposed at Cut No. 4. There, 4 to 6 
inches of fair mineralization by galena and tetrahedrite in a quartz pangue is separated from 
a parallel vein by 6 to 8 feet of barren quartzite. The parallel vein has a width of 3 to 6 
inches, Both veins are bedded, strike due north, and dip 45 degrees west. A sample (No. 4) 
from the west vein, taken across 6 inches, well mineralized by galena and a small amount 
of tetrahedrite, assayed: Gold, 0.01 oz. per ton; silver, 110 oz. per ton; lead, 1.2 per cent. 
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A sample (No, 5) from the east stringer, across 6 inches slightly mineralized by galena 
assayed: Gold, trace; silver, 2 oz. per ton; lead, 0.6 per cent. A chip sample (No. 6) taken 
across 96 inches of quartzite between the two leads assayed: Gold, nil; silver, nil; lead, 
0.5 per cent. 

Underground development has been directed principally toward exploration of the wide 
zone exposed on Granite Creek 8s described above. Owing to danrzr and inconvenience 
from snowslides from the precipitous walls of the creek, an adit was collared at the northern 
end of the ridge. The location selected was at the outcrop of one of the narrow, well- 
mineralized veins, end the adit served the dual purpose of developing this vein while progress- 
ing toward the principal intersection. The drift on the vein was carried for slightly owr 
100 feet from the portal and in this length displayed the vein bedded with the quartzite, 
striking almost due north, dipping 55 degrees west. Vein-widths range generally between 
2 and 4 inches, although in places weakness in the bedding has permitted dissemination of 
the mineralization, ereatinz increased widths accompanied by a corresponding decrease in 
concentration and partial loss of true vein characteristics. Mineralization by galena and 
pyrite is erratic and generally weak; the gangue is composed of silicificd quartzite and some 
free quartz. The wall-rock in this section is typically of grey, unmineralized quartzite. 
Samples taken from this vein were as follows:- 

At 105 feet from the portal the adit was swung to B bearing slightly south of west. For 
320 feet from the change in direction the working is in quart&e, unmineralized and exhibit- 
ing little irregularity of possible importance. At 320 feet the ground becomes heavily sheared 
and continues so for the next 50 feet. At 370 feet a well-defined hanging-wall, striking north 
25 degrees west, dipping 35 degrees south-westward, marks the limit of the movement. 
Examination disclosed no distinct foot-wall. After the date at which examination was made 
the operators extended the adit and reported the intersection of both the narrow vein exposed 
at Cut No. 6 and the main wide zone of mineralization for which the working had been driven. 

South of these principal showings the basin is rimmed by high ground rising to eleva- 
tions of 9,000 feet. On the north slope of this rim, at an elevation of 7,630 feet, home 1,500 
feet south of the camp and above the source of the east branch creek, a shear-zone in porphy- 
ritie granite has attracted attention. 

The sharing is only about 100 feet east of a contact with typical quartzite. This contact 
strikes due north. Within the granite, over a width of 50 feet, there occur individual shears 
ranging in width from 1 foot to 6 feet. These shears, also striking approximately north, 
dipping to the west, are generally unmineralized except for the presence of muscovite and 
serieite. A sample taken across the full B-foot width of the largest shear-zone assayed: 
Gold, traxe: silver, 0.2 oz. per ton; lead, 0.8 per cent. A shear, striking north 15 degrees 
west, dipping at 15 to 80 degrees westward, is cut off on the cliff face some 25 feet above the 
floor of the cut by another later shear which strikes north 20 degrees west and dips 55 degrees 
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westward. These movements are later than the mineralization of the quartzite, and, lacking 
evidence of any later period of mineralization, it is doubtful if this area within the granite 
is of commercial interest. 

DRY SILVER ORES. 

SCOCAN LAKE AREA. 

This group of thirty-one claims, all Crown-granted except the Double 

Ottawa Group. Cross Fraction, which is in process of Crown-granting, is held by the 
Ottawa Silver Mining and Milling Company; head office, 401 Sherwood 

Building, Spokane, Washington. C. R. Thomas is president of the company, and D. D. 
Fairbanks is in charge of operations at the mine. A flotation mill, rated at 100 tons a 
day, powered by a 170.horse-power Diesel electric plant, is close to the highway only a mile 
from Slocan City. The mine, on Springer Creek, at an elevation of 4,500 feet, is reached 
from the mill hy 5 miles of good road. At the mine, a 150.horse-power Diesel plant supplies 
power for an L-type 13%.inch and 8- by 8-inch compressor. A combined cook-house and 
bunk-house provides accommodation for twenty-five men. During the past year an average 
of eighteen men has been employed at the mill and mine. Ore is hauled by truck from 
mine to mill. During the past season the mill has heen running only part time, either one 
or two shifts, depending on the output from the mine. Shipments of concentrates at the 
rate of 20 tons a month have been fairly well maintained. Total production for 1938 was 
112 tons of dry ore and 75 tons of concentrates, containing 3 oz. gold and 59,959 oz. silver. 

As described in Annual Report of the Minister of Mines for 1935 and previous years, 
and in Memoir 184, Geological Survey, Canada, original development on six levels explored 
a wide zone of shearing in coarse-grained porphyritie granite of the Nelson batholith. 
The movement is represented by two distinct shearings which strike north and dip flatly 
east almost parallel, known respectively as the east and west veins. Although there 
is apparently a tendency for the two lodes to approach each other on their southerly 
extensions, none of the underground development to date has proved any such intersection. 

In the references cited above, complete data arc given on the upper six levels. In 1937 
and the early part of 1938 a few men were engaged in selective mining on No. 5 level, 
removing pillars and small blocks of ore left by the previous operators. In addition, one 
narrow hanging-wall strand of mineralization was located and mined. This sniping was 
abandoned principally because of the small size of the drift, not sufficiently large for a 
half-ton ear, and the distance of the working-place from the portal, 2,600 feet. In the past 
two years development has been concentrated on the No. 8 level, driven at an elevation of 
4,400 feet, 284 feet below No. 5, the next adit above. No. 6, below No. 5, is accessible only 
from the upper level and is flooded at the present time. 

On No. 8 level a 1,200.foot crosscut was required to reach the west vein. Ensuing 
work in a northerly direction has proved both lodes to be strong and well maintained, with 
widths up to 20 feet on the west vein and probably 15 feet on the east. The estimated 
average width of each is 5 feet. Within the shear-zone the original granite has been 
breeeiated, altered by regional metamorphism, finally silicified, and is now light green to 
grey in calour. Feldspar crystals have been destroyed to a great extent, particularly in the 
ore-bearing sections of the shear; where observed in the barren sections they are commonly 
elongated or shattered. Mineralization by native silver, argentite, tetrahedrite, galena, 
pyrite, sphalerite, and ehaleopyrite occurs anywhere within the limits of the shear-zone as 
irregular concentrations, sometimes in vein-like form, sometimes as small isolated wedges 
or lenticular masses. Heavy concentrations of mineralization may he seen easily and mined 
selectively with little difficulty, but frequently milling or even high-grade ore may appear 
to be only sparsely mineralized, necessitating judicious handling in underground and later 
sorting. Gouge bands, 2 to 12 inches in width, swing through the shear-zone from one wall 
to the other. Sliekensides are common on the walls. 

The evidence indicates that following the primary shearing, secondary movements 
reopened tight and irregular fissures between the original walls. Later mineralization, 
responsible for the ore-deposits, was concentrated in the secondary openings. Final small 
strike-faults, disturbed the original walls and the ore-concentrations still further. 
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From the initial crosscut on No. 8 level, on December lst, 1938, the drift on the west 
lode had been advanced 375 feet north. The strike of the shear is north 10 to 30 degrees 
west, the dip 30 to 35 degrees eastward. At 220 feet from the initial crosscut, another cross- 
cut was driven 145 feet from the west lode to the east. A drift northward on the east lode 
had reached a point 500 feet north of the crosscut on December 1st. The strike of this shear 
is predominantly north 10 to 20 decrees west, and the dip 30 to 35 degrees eastward, hut one 
short section strikes north 20 degrees east, dips 30 to 40 degrees eastward. 

To date the west lode has produced most of the ore from No. 8 level. From the initial 
crosscut to the crosscut to the east drift the exposure, according to the operators, returns 
only low assays. From the crosscut to the east lode, for a distance of slightly over 100 feet 
northward, a stope had been carried to a maximum distance of 90 feet up the dip of the 
west vein. This stope provides the best exposures of the shear on this level. The southern 
part, stope No. 1, has been worked most extensively and, at the time of examination, a 
high-grade concentration was being mined at the south end. A sample across 16 inches 
assayed: Gold, trace; silver, 301 oz. per ton. Mineralization by argentite, native silver, and 
tetrahedrite was strong over this width, but a 4.inch width included at the centre of the 
sample showed particularly heavy concentration. A sample taken selectively from this 
4-inch width assayed: Gold, trace; silver, 1,107.Z oz. per ton. A third sample taken across 
48 inches, to the hanging-wall of the first sample, composed of silicified shear filling, little 
mineralized, assayed: Gold, nil; silver, 7.8 oz. per ton. Extension of the high-grade 
mineralization toward the north end of the stope was not well-defined but appeared to be 
rising toward the hanging-wall of the shear. 

No. 2 stope is properly an extension of No. 1 stope northward, hut has been developed 
separately by reason of an abrupt break in the hanging-wall which makes that wall some 
4 feet lower in No. 1 than in No. 2. A dragging movement later than the shearing is clearly 
marked at this point by pronounced slickensides. At the south end of No. 2 stope, 40 feet 
up the dip of the vein from the drift, a sample across a 5.inch streak of heavy mineralization 
carrying argentite and tetrahedrite assayed: Gold, trace; silver, 166.8 oz. per ton. Another 
sample across 45 inches, little mineralized, on the foot-wall of the preceding sample assayed: 
Gold, nil; silver, 1 oz. per ton. Shallow underhand-stoping has been carried for a length 
of 60 feet on the east side of the drift, opposite No. 1 and No. 2 stopes. At the face of the 
west drift, beyond any stopes, the shear is practically barren of mineralization. A sample 
taken here across 60 inches assayed: Gold, nil; silver, 0.6 oz. per ton. 

The crosscut from the west drift to the east drift followed a fracture striking north 60 
to 75 degrees east, dipping 40 degrees southward. Twenty-five feet short of the east drift the 
strike changes to north 25 degrees east, the dip becomes almost vertical. The crosscut was 
continued eastward to the east lode, A drift run north on the lode intersected the eross- 
fracturing on the west wall of the drift. 

The east lode, as so far exposed on No. 8 level, is more irregular in strike and dip 
than the west lode. A sample taken at the intersection of the crosscut and the east lode, 
across 30 inches of gouge and heavily-sheared rock, little mineralized, representative of the 
shear filling at this location, assayed: Gold, nil; silver, nil. For the first 250 feet of drift 
on the east lode, ore-lenses are irregular and not large. Beyond that point, to the face at 
303 feet from the crosscut at the time of examination, the concentrations of mineralization are 
stronger and give promise of better continuity. At 220 feet a short crosscut was driven 
west to reach the foot-wall of the shear. There a sample taken across 25 inches of shear 
filling, little mineralized, assayed: Gold, 0.04 oz. per ton: silver, 5.4 oz. per ton. At 50 feet 
from the face a sample across a &inch width of strong mineralization assayed: Gold, trace: 
silver, 429.8 oz. per ton. This stringer could be traced along the wall for several feet, 
It is marked by a well-defined gouge band on its hanging-wall. Both the gouge band and 
the mineralization lie toward the eentre of the shearing, and display no tendency toward 
concentration on either wall. 

The drive northward on these two drifts has not yet reached the projected downward 
extension of the best mineralization within the shear-zone on the upper levels. One 
di&ulty that the operators have encountered in their calculations is inadequate knowledge 
of the pitch of the ore-shoots. Estimation of outcome of the property is rendered extremely 
difficult without comprehensive bulk-sampling and close estimation of mining costs. Bulk- 
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sampling, or careful compilation of assays of channel samples from both the high-grade 
concentrations and the remainder of the shear filling, would give an assay for mill-heads 
which might be mined at B reasonable cost. In the event that this assay proved too low 
to permit operation, the returns from the sampling of the high-grade concentrations might 
indicate the feasibility of selective mining, possibly by hand-steel, and a system of hack- 
filling the waste. However, whether the property is considered on a milling or on a 
shipping basis, any contemplated system of underground work must allow for handling 
of the entire shear filling, as nowhere may any part of it be considered competent to remain 
in-place during the course of selective mining. 

PLACER-GOLD DEPOSITS. 

The operation by this syndicate during the past season on the Pend 
River Placers d’oreille River, 6 miles by road west of Nelway, merits brief description. 

Syndicate. Under the direction of A. H. W. Crossley, of Nelson, experimental equipment 
has been used to apply the principle of the air-lift to the problem of 

raising placer gravel from the bottom of the river. The lift, a small gas-engine, a 
compressor, receiver, and a short sluice-box are mounted on a raft. The raft is attached 
by movable blocks to an overhead cable slung across the river, and permits the working of 
a narrow strip of gravel from bank to bank. A hand-winch on the raft, with one end of the 
cable attached on shore, provides the motive power. 

The lift-pipe is supported over one end of the raft, raised and lowered by block and 
tackle. The most efficient pipe size has not yet been definitely ascertained; at the time of 
examination the upper 8 feet were of H-inch pipe, the lower 6 feet and a 2-foot nozzle on 
the bottom of E-inch, but since then the advisability of using one diameter throughout has 
been given serious consideration. The advantage of having slightly greater diameter on the 
top section is that it may be slid over the lower section, to provide an easy adjustment for 
different depths of water. When the nozzle is on the river-floor a lip at the top of the 
g-inch section must be above the upper end of the sluice-box. Air at about 20 lb. pressure is 
let into the pipe from two jets, one at the bottom, the other a few feet higher up, the air 
from the upper one acting as a booster. Tbe rising column of air and water within the 
pipe carries sand, gravel, and boulders with it from the river-bottom. Any gold brought up 
with this material is saved in the sluice-box. 

There is no doubt that the lift will function as planned; when examined it was bringing 
up boulders weighing up to 16 lb. A little fine gold showed on cleaning up the sluice-box, 
but the weakness of the operation appeared to be the lack of gold in the gravel rather 
t.han imperfection of the equipment. 

Two placer operations have been condo&cd on Forty-nine Creek during the 
N&on Placers, past season. Nelson Placers, Limited, represented by H. W. Robertson, of 

Ltd. Nelson, holds two adjoining leases, the Pat Hole and the OZd Channel, 
accessible from the Blewett road by a quarter of a mile of side road. The 

end of this branch road is 8% miles from Nelson. H. A. MeKen represents the owners of, 
and applicants for, ten claims and four leases staked above and two leases staked below 
the Pot Hole and Old Channel leases. 

The ground of the Nelson Placers, Limited, includes much of the area that was hand- 
worked and hydraulicked between the years 1890 to 1900. During the past season, the 
operation has been directed principally toward hydraulicking marginal gravel considered too 
low-grade to be worked by the earlier operators. To this end a high flume was built along 
the north-east bank of the creek, with intake at a considerable distaneo up-stream; E-inch 
pipe-lines carry the water from penstocks to 4-inch and Z-inch monitors. 

At the time of examination low water prevented operation of the larger monitor, which 
had already stripped a section from the north-east bank, 25 feet wide and 175 feet long. The 
face of the hank exposed over this length was made up of 20 feet of reworked boulder-clay 
at the top, underlain by I foot to 2 feet of brownish, angular fragments of granite in a 
medium fine matrix. Below this a 3. to 4.inch layer of gravel, loosely cemented by bluish 
clay, lying on bed-rock of Nelson granite, appeared to he the most favourable bed for gold 
occurrence. The Z-inch monitor was being used to prospect the same bank farther down- 
stream. 
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During the season an average of four men was employed for seventy-three days, the 
greater part of this time being spent on construction-work. A total of 11 oz. of gold was 
produced. 

MeKen’s operation is concentrated on the seventh claim up-stream from Robertson’s 
ground, the Ebby claim. Two gas-engines, are used, one for the drag-line and one for a 
small centrifugal pump. The operation consists of sinking a shaft on the north-east side 
of the creek. At the time of examination a depth of 28 feet had been attained. No details 
were forthcoming from the operators concerning the sueeess of this work. 

The operations of this company were conducted on Hall Creek, just below 
J. D. Mining and Keno Creek, 1 mile from the Nelson-Nelway highway at Hall Siding, a 
Prospecting Co., station of the Great Northern Railroad. The company, directed by J. D. 

Ltd. King, financed by Spokane interests, was organized on the assumption that 
commercial gold and platinum values are associated with the black sands 

found on the creek. In addition, a small concentrating plant, consisting of a. jig and a l-ton 
combination amalgam-barrel ball-mill, was installed in Nelson with the idea of handling not 
only the black sand product from Hall Creek but any that might be supplied from other 
placer operations in the district. Several camp buildings were constructed on Hall Creek 
and up to eighteen men were employed during the season. After many minor difficulties, 
culminating in the disappearance of King, operations ceased early in September. At the 
present time, Sidney Sloane, of Spokane, the largest individual shareholder in the company, is 
attempting to make arrangements with various creditors and other shareholders in order that 
the programme of development at the property and custom concentration of sands in Nelson 
may be continued next season. 

It is unfortunate that no comprehensive data were obtained either from the workings 
or from the concentrating plant. The former was not in operation sufficiently long to 
permit any conclusive estimate of the amount of black sand carried by the ground and 
the concentrating plant was never used. The only apparent worth of the efforts to date 
lies in a slight amount of additional geological information obtainable from the pit excavated 
in the course of testing the equipment, and in data relative to the system used to save the 
black sand. 

The excavation cuposed a section eomp:ised of IO to 15 feet of reworked boulder-clay 
nrerlying some 8 feet of bluish boulder-clay and gravel which is succeeded below by 3 feet of 
hard-pan. Bed-rock, exposed irregularly below the hard-pan, is of the Hall series of conglo- 
merntc, sandstone, and carbonaceous shales intruded by later dykes. In the course of the 
operation it was found that the top section of drift carried only small amounts of fine gold, 
that the blue clay and the hard-pan below were productive of the black sand. Some coarse 
gold was reported in the hard-pan on and near bed-rock. No information is available eon- 
caning the presence of minerals of the platinum group. The operation was hampered 
considerably by the large boulders in the two upper strat,a. 

At first, the operators believed that Keno Creek was the source of the black sand and 
the gold. Toward the end of the season further prospecting suggested that a dry wash on 
the north side of Hall Creek, nearly opposite Keno Creek, is a more likely possibility. 

The equipment used for the recovery of the black sand and the gold is of interest. 
Water for a 4.inch and a B-inch monitor is taken from Keno Creek by pipe-line and from 
Hall Creek by flume. In the sluice-box, 3% feet wide, the gravel passes first over 75 feet 
of ordinary pole and rail riffles; next, over an S-foot length of plank which is succeeded by 
6 feet of screen of l/-inch opening. Tailings are carried on past the screen and return to 
the creek. The screened product passes to a sluice-box 2 feet wide in which four successive 
undercurrents are set; the first two are spaced 15 feet apart; the second and third, and 
third and fourth, 10 feet apart. Beyond the fourth undercurrent the tailings pass over 
50 feet of wooden riffles before being rejected as waste. The four undercurrents are worthy 
of particular attention, in that they provide the principal means of separating prey sand from 
the black sand. A Z-foot length of 25.mesh screen is set in over the full width of the 
bottom of the sluice-box above each of four undercurrents, with wooden cross riffles in the 
intervals between the screens. The box below the screen is 14 inches deep, tapered from 
2 feet square at the top to 1 foot square at the bottom. On two opposite sides of the box 
are cut two horizontal lines of three holes, 1 inch in diameter, Z-inch centres. On each side, 
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there is one line of holes near the top of the box, and one near the bottom. Four small 
slides fitting on the outside of the box are each bored with three corresponding holes, so 
that by moving the slides it is possible to regulate the flow from the capacity of the holes 
to zero. The closing of the lower three holes and the opening of the upper permits a 
concentration of black sand in the bottom of the box and the removal of the lighter mixture 
of grey and black sand from the top. When the feed is heavy in black sand, the openings 
are reversed and the concentrate is carried through the lower pair of holes. At the bottom 
of the box there is a drain-hole and plug. 

The sand passes from the four undercurrent boxes and is carried by B flume for a few 
feet and then passes over a &foot length of 225.mesh screen. Grey sand is carried over the 
screen as waste and the finer black sand is collected in bin No. 1 below. When the bin is full 
a bnfRe is placed in the flume, ahead of the screen, and the flow of Water is diverted from 
the tailing flume to another, in the floor of which is placed a second B-foot length of 225~mesh 
acreen over bin No. 2. The product in bin No. 1 is then shovelled into the flume, ahead of the 
baWe, and the final concentrate is caught in bin No. 2. When handling clean black sand bin 
No. 1 is not used, a single screening at bin No. 2 provides sufficient concentration. 

At the time of examination No. 2 bin contained several tons of sand that was pre- 
dominantly grey although supposedly ready for shipment to smelter or concentrating plant. 

SPECIAL REPORTS. 

Typewritten copies at 25 cents each are available to those who specially request reports 
on the following properties:- 

Cranbrook Area: Campsall Group, Golden Dream Group. 
Sheep Creek Area: Mountaineer Group. 

PROGRESS NOTES. 

H. C. HUGHES. 

LODE-GOLD DEPOSITS. 

Athnbasea.-Situated on Morning Mountain. Owned and operated by the Noble Five 
Mines, Limited: Paul Lincoln, manager; P. Hansen, mine foreman. The property was 
reopened in September and an IflO-horse-power electric motor was installed in October to 
run the compressor. A crew of six men with four working underground was employed. 
Development-work consisted of approximately 60 feet of sinking and 60 feet of driftinfr, 100 
feet of raising and 30 feet of erosseuttin~. The total production amounted to 91 tons which 
was shipped to Trail. This yielded $7 oz. of gold, 323 oz. of silver, 3,0X7 lb. of lead, and 
5,867 lb. of zinc. 

Alum N.-Situated on Morning Mountain above the Granite Poowmvz. Owned and 
operated by the Alman Star Syndicate; W. R. C. Beadon, manager, who purchased the 
p:‘operty outright from the owners. During the summer and fall th8 old workings were 
resampled and 5,000 feet of diamond-drilling done. 

Cnl:iornin.-Situated on Toad Mountain, near Nelson. Owned by Mrs. Mary Wilson, 
of Nelson, B.C. This property was operated desultorily by several sets of lasers during the 
early part of the year. It was then taken over by R. H. Kline and Alex Poelzer, of Nelson, 
B.C., who installed a small gasoline-driven compressor. A total of 128 tons of ore was shipped 
to Trail, which yielded 180 oz. gold, 269 oz. silver, 2,585 lb. lead, and 4,560 lb. zinc. The level 
being worked required considerable repair-work and retimbering near the portal. 

Daylight and Vieto~ia-Jessie.-Situated on Toad Mountain, adjoining the Silver King 
mine. Operated by the Daylight Gold Mines, Limited, a public company capitalized for 
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3,000,OOO shares, with Mr. W. G. Norrie-Loewenthal as managing director. The mine fore- 
mzn is Andy McIntyre. An extensive programme was undertaken at this property this 
year. A new camp, consisting of cook-house, bunk-house, and dry-room of sufficient capacity 
to accommodate sixteen men, was built near the site of the old Victoria tunnel. The Silver 
King power-line was put in repair by the West Kootenay Power and Light Company. A new 
compressor-house was built and a 75.horse-power electric motor belt-connected to a 450.cubic- 
foot Gardner-Denver compressor was installed. Development-work done during the year 
consisted of 370 feet of surface-trenching on the Daylight and Vktoria-Jessie, 33 feet of 
drifting and 34 feet of crosscutting by hand-steel on the Daylight claim, and 355 feet of 
drifting and 77 feet of crosscutting on the Vietovia-Jessie group, In the early part of the 
;,;;e,‘2 tons of ore was shipped by the Rolick Brothers, which yielded 13 oz. gold and 8 oz. 

Euphrates.-Situated 8 miles south of Nelson, on the Nelson-S&no highway. Owned 
by the General Lee Mining and Milling Company, with Sarkis Terzian as manager. 
Development-work done during the year consisted of 2,000 feet of underground diamond- 
drilling. Eight men were employed for this work with four underground. 

Granite-Poor?nan.-Situated on Eagle Creek, near Blew&t, B.C., about 6 miles west of 
Nelson. The property is owned by the Livingstone Mining Company, Incorporated; H. R. 
Smith, manager; and was operated by them until the end of July. A crew of nineteen men 
with thirteen working underground was employed during that time. An option was then taken 
by W. R. Green, but little or nothing was done under this agreement. Toward the end of 
the year a lease was taken on the property by Mr. H. D. Forma,,, of Nelson, B.C. The 
tonnage treated yielded 184 oz. of gold and 196 oz. of silver. 

Venango.-This property adjoins the Granite-Poommn on the west. It is owned and 
operated by D. H. Norcrass and associates. During the year 1,500 feet of truck-road was 
built from the Granite-Poormax road, a geophysical survey made, 400 lineal feet of ground- 
sluicing was done, and 60 feet of sinking. A camp was built and a complete small mining 
plant was installed. 

Gold Crown.-Situated at the head of Sitkum Creek, adjoining the Alpine group. Owned 
by Mrs. Anna Belle Radcliffe, of Nelson, and operated for a short time during the summer 
under lease by S. Reese, A. Mona, Rudolph Nelson, and Russell Decaire. Hand-steel only 
was used and the ore mined was taken from surface cuts and trenches. A total of 39 tons 
was mined and shipped to Trail. This yielded 36 oz. gold and 28 oz. silver. 

Venus-Juno.-Situated on Morning Mountain, near Nelson, B.C., owned by R. Heddle, 
of Nelson. It was operated by leasers during the year, and 392 tons shipped to Trail yielded 
407 oz. of gold and 760 oz. of silver. 

Golden Eagle Group.-Situated on Hall Creek, about 4 miles above the Nelson-Salmo 
Highway. Owned and operated by the Nelson Gold Mining Syndicate; W. Rozan, manager. 
Three men were employed during the year and did surface trenching and tunnellin,g. 

YMIR CAMP. 

Goodenough,.-Situated on Elise Mountain. Operated by the Ymir Consolidated Gold 
Mines, Limited; G. G. Sullivan, manager. The mine and mill were operated continuously 
during the year, an average of thirty-six men being employed with twenty-four underground. 
The mill was run only one shift per day. Development-work consisted of 667 feet of driftin?, 
135 feet of crosscutting, 564 feet of raising, and 3,000 feet of diamond-drilling. 

Ymir.-Situated on the north fork of Wildhorse Creek. This property is owned and 
operated by the Ymir Consolidated Gold Mines, Limited; G. G. Sullivan, manager. The mine 
was operated continuously during the first five months of the year, all ore mined being treated 
in the mill, An average of ten men was employed with seven working underground. During 
the latter part of the season leasers removed some ore from the surface at the old glory-hole. 
Development-work consisted of 350 feet of drifting, 48 feet of crosscutting, and 100 feet of 
raising. From the combined Ymir Consolidated operation a total of 13,978 tons was milled, 
yielding 5,481 oz. gold, 34,938 oz. silver, 410,274 lb. lead, and 225,710 lb. of zinc. 

Colouxdo.-Situated on tho North Fork of Wildhorse Creek. Owned and operated by a 
local syndicate, composed of J. Ferguson, S. Curwin, R. Griffiths, and A. Holstrom, with J. 
Ferguson as manager. Three men were employed underground. Work was confined to 
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development, which totalled 125 feet of drifting and 50 feet of raising. A portable gasoline- 
driven compressor was used. 

Yini~-Wilcox.-Located on Wildhorse Creek. Owned by the Wilcox Mines, Limited, and 
operated under lease by the Ymir-Wilcox Development Company; D. H. Norcross, manager. 
The lease expired this year and was not renewed. This mine was operated only during the 
open sezaon, Eleven men were employed with six workin,: underground. The ore was 
treated in a IO-stamp mill on the property and the concentrates shipped to Trail. Dwelop- 
merit-work consisted of 20 feet of raising and 160 feet of diamond-drilling. A total of 1,395 
tons of ore was mined, yielding 112 oz. of pold, 443 oz. of silver, 1,580 lb. of lead, and 4,984 
lb. of zinc. In addition amalgam yielded 237 oz. of gold and 256 oz. of silver. 

Ynzir-Yankee Girl.--Situated on Bear Creek, 3 milts from Ymir, B.C. Operated by the 
Ymir-Yankee Girl Gold Mines, Limited; L. G. Morrell, manager, and E. McQuaid, mine 
foreman. The mine and mill operated continuously throughout the year. The average 
number of men employed was 110 with an underground crew of eighty. The problem of 
recovering ore left in pillars and in stopes in the less accessible parts of the mine has been 
met by giving this to leasers; an average of sixteen men being engaged in this work for the 
last seven months of the year. This work was all done by hand-steel. The development- 
work done included 1,740 feet of drifting, 877 feet of crosscutting, 1,194 feet of raising, 148 
feet of sinking, and 1,939 feet of diamond-drilling; 50,930 tons of ore were broken and, of this, 
42,717 tons were milled. This last yielded 10,818 oz. of gold, 43,342 oz. of silver, 794,498 lb. of 
lead, and 556,856 lb. of zinc. The contract miners produced 4,132 tons of ore, which was pur- 
chased by the company. 

Ymir Centw Star.-Situated on Jubilee Mountain, near Ymir. Operated by the Wesko 
Mines, Ltd.; Harold Lakes, manager; Harry Stevens, mine superintendent; John Sandberg, 
mill superintendent. The mine and mill were operated continuously until August Zlst. Dur- 
ing this time an average of forty-three men was employed with twenty-two underground. 
From this date until October 1st an underground development crew of six men was employed. 
then the mine closed down and a watchman was left in charge. Development-work included 
223 feet of drifting, 326 feet of crosscutting, 53 feet of raising, and 2,432 feet of diamond- 
drilling. A total of 15,096 tons of ore was mined, yielding 2,930 oz. of gold, 19,555 oz. of 
silver, 389,465 lb. of lead, and 186,069 lb. of zinc. 

Tnmarae.--Situated on Elise mountain. Operated by the Balsam Gold Mines, Limited; 
F. 0. Orr, manager, Vancouver, B.C. An average of eight men with six underground was 
employed for a short time in the early summer. Work was confined to development, which 
included 40 feet of crosscutting, 107 feet of raising, and 200 feet of diamond-drilling. 

Ymir Cowwnodore.-Situated on Wildhorse Creek. Operated hy the Ymir Commodore 
Mines Company; J. D. Ferguson, manager. Work wa8 commenced on this property in 
April and confined to development. Five men were employed with three working under- 
ground. A complete mining plant, consisting of 75.horse-power electric motor belt-connected 
to a 1% by 1%ineh single-stage compressor, steel sharpener, and oil furnace, were installed 
in a new power-house near the portal of the low-level tunnel. Development-work included 
200 feet of surface-trenching, 400 feet of drifting, and 300 feet of diamond-drilling. 

Queen.-Situated on Wulf Creek. Operated by the Sheep Creek Gold Mines, Limited. 
H. E. Doelle, manager; F. R. Thompson, mine superintendent; Louis Vogel, mill superin- 
tendent. The mine and mill operated continuously throughout the year. The average 
number of men employed was 105, with sixty-three of these underground. An extensive 
development programme, with the ultimate object of exploring all the favourable belt of 
quartzites on the Sheep Creek ground, has been successful in showing up three promising 
veins, in addition to the Queen, Hideaway, and Bmhn. These in order of their occurrence 
from the shaft are called the “ 76,” “ 81,” and “ 85 ” veins. Of these, the “ 81” to date 
has been the most promising. The 5 and 7 levels from the Queen shaft have been connected 
by raises to the Z-level adit on the Hideaway vein. Some development was also done on the 
Midnight vein across Wulf Creek. All development waste is being back-filled into old stopes. 
Development-work included 9,612 feet of drifting and crosscutting, 779 feet of raising, and 
608 feet of diamond-drilling. The tonnage mined and milled was 53,728 tons, from which 
bullion yielding 25,862 oz. of gold and 9,822 oz. of silver was obtained. 
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Kootenay Belle.-Situated on Sheep Creek. Operated by the Kootenay Belle Gold 
Mines, Limited; Vere McDowsll, manager; J. Tonkin, mine foreman; and Neil Munro, 
mill superintendent. The mine and mill operated continuously throughout the year, with 
an average crew of 120 men, eighty of which were employed underground. Development on 
the No. 4 level adit-crosscut was pushed during the year. A raise on the “A” vein to the 
3 level has greatly improved ventilation in the lower parts of the mine. Preparations are 
being made to sink from the 4 level not f&r from the intersection of the crosscut and the 
“A” vein. Surface-trenching on the Dizie claim, across Sheep Creek, disclosed the presence 
of commercial widths and values in a vein thought to be the cxtension of one of those found 
on the Gold Belt. A certain amount of preliminary sinking and drifting with hand-steel on 
the surface showing gave sufficiently encouraging results to warrant the commencing of a 
crosscut to intersect this vein at depth. This was commenced at the same elevation as the 
No. 4 sdit-level. Development-work on the Disk claim included 200 feet of surface-trenching, 
51 feet of sinking, and 26 feet of drifting. Development-work in the main part of the mine 
included 2,375 feet of drifting, 381 feet of crosscutting, 519 feet of raising, and 1,405 feet of 
diamond-drilling. The tonnage mined and milled was 48,238 tons, from which bullion 
yielding 19,421 oz. of gold and 6,307 oz. of silver was obtained. 

Gold Belt.-Situated on Sheep Creek and operated by the Gold Belt Mining Company, 
Limited, with H. E. Doe& as manager, Mike O’Donnell as mine superintendent, and 
0. Bellavance as mill superintendent. Development-work with a crew of forty men, twenty- 
one of which were employed underground, was in progress until June, when the construction 
of an 150-t”” mill UW.S commenced. This necessitated increasing the surface crew to about 
sixty men. The mill was put in operation near the end of October, after which a total of 
ninety men was employed with about forty-five working underground. Development-work 
included a raise from the 2,100 to the 1,580 level, the completion of which established good 
natural ventilation in the mine. The total development footage was as follows: Drifting, 
4,200 feet; crosscutting, 782 feet; and raising, 475 feet. A total of 9,844 tons of ore was 
mined and milled and the precipitate treated at the Queen mine, The bullion yielded 4,437 oz. 
of gold and 1,724 oz. of silver. 

Rena.-Situated on Fawn Creek, and operated by the Rena Gold Mines, Limited. W. S. 
Ellis, manager; A. K. Olsen, mine foreman; and Albert Norcross, mill superintendent. 
The mine and mill were operated continuously throughout the year. An average crew of 
120 men was employed with eighty working underground. Owing to the fact that develop- 
ment at depth on the Rem vein and on parallel veins to the north has not produced com- 
mercial ore the mill will be closed down when the available reserves are exhausted, possibly 
about the middle of February. An aggressive development campaign, commenced last 
summer, will be carried on after the conclusion of milling operations. A geological and 
geophysical survey, surface-trenching, and diamond-drilling programme was carried out last 
summer. Present development consists of underground work on the Bluestoxe vein in the 
Fawn Basin and the driving of the 4,900 crosscut. The portal of the 4,900 crosscut is just 
above the mill. It has as its objective the downward extension of the Moth&ode and Nugget 
veins ahout 600 feet helow the No. 5 level on the Motherlode. The possibility of exploring the 
entire favourable belt of quartzites on the Rem ground far parallel veins, from this tunnel, 
is being kept in mind. Development-work for the year included 574 feet of drifting on the 
Bluestone vein; 1,014 feet of crosscutting in the 4,900 crosscut; 13,390 feet of diamond- 
drilling as well as 2,385 feet of drifting; 300 feet of crosscutting, 505 feet of raising, and 
38 feet of stations cut, and 218 feet of sinking, in the Rena mine proper. In addition, 1,700 
feet of surface-trenching was completed. A total of 49,158 tons of ore was mined and 
milled, and bullion produced which yielded 19,897 oz. of gold and 6,987 oz. of silver. 

Clubine-Comstoek.-Situated on Boulder Creek, about 4 miles north of S&no. Operated 
by the Clubine-Comstock Gold Mines, Limited. L. R. Clubine, manager. The mine was 
operated continuously throughout the year, twelve to fifteen men being employed with ten 
underground. Both compressed air and hand-steel were used. A total of 851 tons of ore 
was mined and shipped to the Trail smelter, yielding 649 oz. of gold and 80 oz. of silver. 

Kootenag Ore Hill.-Located on Mount Vernon, about 3 miles from the Queen mine. 
This property is owned by the Kootenay Ore Hill Gold Mines, Limited. It was operated 
under lease by H. D. Forman, in conjunction with the adjoining Summit group, from 
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February until May. The ore mined was treated in the small lo-ton mill on the property 
and concentrates shipped to Trail. No development-work was done. An average of twelve 
men was employed with five underground. The tonnage mined yielded 1,019 oz. of gold, 1,026 
oz. of silver, 46,848 lb. of lead, and 45,168 lb, of zinc. 

Nag&.-This property, which adjoins the Mothedode, is controlled by the Rena Gold 
Mines, Limited. It was operated for several months of the year by two lasers, who mined 
350 tons of ox which yielded 232 oz. of gold and 126 oz. of silver. The ore was shipped crude 
to Trail. 

ERIE CREEK AREA. 

Arlington.-Situated on Keystone Mountain. Owned by the Relief-Arlington Mines, 
Limited, and operated under lease by Roger Oscarson, of Spokane, Wash. Nine men were 
employed continuously throughout the year, six working underground. All work was done 
by hand-steel and the ore shipped crude to Trail. Development-work included 693 feet of 
drifting and crosscutting, and reopening of an old working for a distance of 90 feet. In 
addition, there was a total of 10,375 feet of new road built. A total of 972 tons of ore was 
mined, which yielded 1,345 oz. of gold, 2,940 oz. of silver, 51,394 lb. of lead, and 49,471 lb. 
of zinc. 

Harriet.-Situated on the East Fork of Erie Creek, about 3 miles from the road to the 
Second Relief mine. Owned by E. Ballanger, of S&no. Four men were employed under- 
ground for the greater part of the year. All work was done by hand and the ore shipped 
to Trail. A total of 40 tons yielded 145 oz. of gold and 18 oz. silver. 

Second Relief,Situated on Erie Creek, about 13 miles by road from Erie, B.C. Operated 
by the Relief-Arlington Mines, Limited. S. M. Manning, manager; Walter Tattrie, mine 
foreman; and Gus Kvist, mill superintendent. The mine and mill operated continuously 
throughout the year, an average of 100 men being employed with f i f ty underground. During 
the year the main shaft was sunk another level and considerable work done on the showings 
on the west side of Erie Creek. Development-work on the main vein included 245 feet of 
surface-trenching, 1,743 feet of drifting, 655 feet of crosscutting, 477 feet of raising, 189 
feet of sinking, and 353 feet of diamond-drilling. On the showings to the west of the 
creek 1,406 feet of trenching was done by hand and 4,290 feet of stripping was done by 
bulldozer, as well as 1,689 feet of drifting, 116 feet of crosscutting, and 766 feet of diamond- 
drilling. A private townsite, on which about twenty dwellings were built last year, is 
located about a mile below the mine. The total ore mined and milled amounted to 45,918 
tons, which yielded bullion carrying 12,229 oz. of gold and 2,651 oz. of silver. In addition 
refinery slag and amalgam yielded 115 oz. of gold and 1,082 oz. of silver. 

Nmwav AREA. 

Bu,nker Hill.-Situated on 16-Mile Creek, about 7 miles east of Nelway. Operated under 
lease by the Westmnnt Mines, Incorporated; H. R. Stayton, of Trail, B.C., manager. Opers- 
tions employing nine men with six underground were commenced in October. A total of 74 
tons of ore was mined and shipped to Trail, which yielded 5 oz. of aold and 76 oz. of silver. 

Ros~s”~ LAKE AREA.* 

Loge S&xx-Operated during the past season by the Lone Silver Gold Mines, Limited, 
of Vancouver, haphazard development added little informaiion of apparent value to that 
already published in the Minister of Mines Report for 1936. 

ARROW LAKES AREA. 

Pnladora (‘Meadowview).-Situated 30 miles east of Edgewood, on the Vernon-Edge- 
wood Road. Operated under lease by S. P. Pond, of Nelson, B.C. Four men were employed 
undercround from duly to October. Development-work consisted of 20 feet of crosscutting. 
A total of 50 tons of ore was mined and shipped to Trail, which yielded 19 oz. of gold and $3 
oz. of silver. 

Big Cayuse.-Situated on Cayuse Creek, about 9 miles from Deer Park. Owned and 
operated by Joe Gal10 and partners. Two men were employed on surface and underground 
work. This included the building of 2% miles of foot-trail, a cabin, and 30 feet of drifting 
underground. 
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VICINITY OF RETALLACK. 

highland &uprise.-Situated on Lyle Creek, about 3 miles from Retallack. Operated 
by Joe Gall”, of Nelson, who undertook an active development campaign. A good raw-hide 
trail was built from the end of the road to the camp, a distance of about three-quarters of a 
mile, the bunk-house was reconstructed to accommodate twelve to fifteen men, and a cook- 
house and dry-house built. A crew ranging from seven men with three underground in 
August to fifteen men with six underground in November was employed; supplies were 
hauled in the late fall and preparations made for continuing the operation all winter. 
Development-work included 200 feet of surface-trenching, 220 feet of drifting, and 80 feet 
of crosscutting. A total of 296 tons of ore was mined and shipped to Trail, which yielded 
278 oz. of gold and 191 oz. of silver. 

Eureka.-Situated about 3 miles east of the Highland Swprise and operated for a short 
time by Roy Wallace, of Walla Walla, Wash. About 3 miles of a truck-road, connecting this 
property with the Highland Swprise road, was built last summer. A total of 16 tons of ore 
was mined, yielding 10 oz. of gold and 4 oz. of silver. 

ROSSLAND-TRAIL AREA. 

Pmperties of the Consolideted M&zing alzd Smelting Co. of Canada, Ltd.-The War 
Eagle, Le Roi, J&e, Centre Star, and Columbia and Kootenay were operated by lessees 
under arrangements made by the Company in 1933. In all there were twenty-four separate 
leases in which a total of sixty-four men were engaged in mining ore in surface and under- 
ground operations. The work was carried on under the supervision of J. K. Cram. The 
total tonnage shipped to the Trail smelter was 9,633 tons; this yielded 6,807 oz. of gold and 
7,994 oz. of silver. 

V&et.-Situated on Sophie Mountain, on the Cascade Highway, 13 miles east of Ross- 
land. Operated by the Velgo Mining, Incorporated, of Spokane; H. W. Seamon, manager. 
A development programme which entailed raising from the No. 8 level adit-crosscut to the 
old No. 6 level and thereby dewatering the workings from the shaft for examination and 
sampling was completed. Late in the year a lease was taken on the property by R. Bielli 
and associates of Rossland, who shipped a small tonnage to Trail. 

I.X.L.--Situated on Mount Roberts. Operated by the I.X.L. lessors, of Rossland, B.C., 
K. Jorgensen, manager. Six men with t w” working underground were employed throughout 
the year. A total of 160 tons shipped to the Trail smelter yielded 393 oz. of gold and 92 oz. 
of silver. 

Midnight.-Situated on Mount Roberts. Owned by Mrs. Laura Gilmour, of Rossland, 
B.C., and operated under lease by D. A. Lins. From three to five men, with two to four 
underground, were engaged in this work throughout the year. A total of 265 tons of ore 
was mined and shipped to the Trail smelter, which yielded 991 oz. of gold and 254 oz. of silver. 

O.K.-Located on Mount Roberts. Operated under lease by L. and C. Penny for a short 
time early in the year. A total of 39 tons of ore was mined and shipped to the Trail smelter, 
which yielded 18 oz. of gold and 22 oz. of silver. 

Gold Drip.-Located on Mount Roberts. Owned by Mrs. M. D. McKinnon, of Beverley 
Hills, California, and operated under lease by C. A. Ritchie and partner for the first half of 
the year. A total of 19 tons was mined and shipped to the Trail smelter, which yielded 3 oz. 
of gold and 6 oz. of silver. 

Georgia Group and Mascot.-Situated on Monte Cristo, near Rossland. Operated by the 
Gold Cup Mining Company, under the direction of R. W. Haggen, of Rossland. Nine men, 
three underground, were employed throughout the year in a development programme which 
included 800 feet of surface-trenching, 180 feet of drifting, 180 feet of crosscutting, and 
1,100 feet of diamond-drilling. In addition a geophysical survey was made of the property. 

BAYONNE AREA. 

Bayonne.-Situated on Summit Creek, 23 miles by road from Tye Siding. Operated by 
the Bayonne Consolidated Mines, Limited; head office, Vancouver, B.C.; P. N. Pitcher, mine 
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manager; Jack Ratledge, mine foreman; and 0. Bellavance, mill superintendent. The mine 
and mill operated continuously throughout the year with SII average crew of eighty-one men, 
forty-three of whom were employed underground. According to the company officials, develop- 
ment-work has failed to disclose commercial ox and in their opinion, no further work is 
justified. Present ore reserves will be exhausted about the end of the year when the mine 
and mill will be closed. Development-work included 1,719 feet of drifting and crosscutting, 
642 feet of raising, and 2,847 feet of diamond-drilling. A total of 19,298 tons of ore was 
mined and milled, from which bullion yielding 10,289 oz. of gold and 35,638 oz. of silver was 
recovered. 

Spokane Group.-Situated on Wall Mountain, about 18 miles from Tye. Owned and 
operated by R. M. and K. K. Laib, of Bayonne, B.C. A small amount of work was done this 
year by the owners. A total of 79 tons of ore shipped to the Trail smelter yielded 61 oz. of 
gold, 1,051 oz. of silver, and 28,299 lb. of lead. 

Virgi%&.-Situated on the Bayonne Road, near Arkansas Lake. Owned by J. Mulholland 
and operated under lease by D. Masciangelo and three partners. Development-work included 
200 feet of drifting. A total of 20 tons of ore was mined by hand-steel and shipped to Trail. 
This yielded 10 oz. of gold and 16 oz. of silver. 

SPRINGER CREEK (NEAR SLOCAN CITY). 

Lake&w.-Situated on the Springer Creek road, about 2 miles from Sloan City. Owned 
by P. Johnson and operated under lease by Mike Negovan and R. Bassic. Ninety-six and a 
quarter tons of ore was mined by hand-steel and shipped to the Trail smelter. This yielded 
26 oz. of gold and 517 oz. of silver. 

SILVER-GOLD DEPOSITS. 

SLOCAN LAKE AREA. 

Molly Hughes.-Situated on the shore of Slocan Lake, about 1 mile above New Denver. 
Operated by the Sloan Idaho Mines Corporation, Spokane, Washington, under the direction 
of 0. C. Born. A total of eleven men with six underground was employed for the greater 
pati of the year. Development included 142 feet of drifting and 40 feet of crosscutting, all 
on the No. 4 level. A total of 137 tons of ore was mined and shipped to Trail, which yielded 
57 oz. of gold, 14,165 oz. of silver, 6,236 lb. of lead, and 5,753 lb. of zinc. 

McAZZisteT.-Situated on London Mountain, about 3 miles from Three Forks. Owned 
by the Sloan Silver Mines, Limited, and operated under lease by George Allen. Ten men, 
with six underground, were employed during the greater part of the year. Compressed air 
developed from water-power was used to mine ore. A total of 1,634 tins was shipped to 
Trail, which yielded 13 oz. of gold and 38,743 oz. of silver. 

GOLD-SILVER-LEAD-ZINC DEPOSITS. 

YMIR CAMP. 

Howard.-Situated on the South Fork of Porcupine Creek. Operated by the Durango 
Mines, Limited, Vancouver. Major A. W. Davis, who resigned as manager, was succeeded 
by A. M. Richmond; A. McIntyre was mine foreman, and Wm. B. Donahue mill super- 
intendent. An average of sixty-five men, with thirty-two underground and aeven in the mill, 
was employed from the beginning of the year until November 5th, when the property was 
closed down. According to the management the development-work undertaken was not 
successful in finding commercial ore and the mine reverted to the original vendor, Mr. J. F. 
Duthie, of Seattle. The mill and greater part of the B-mile tram remain the property of the 
Durango Mines, Limited. Development-work included 115 feet of drifting, 266 feet of cross- 
cutting, 599 feet of raising, and 2,621 feet of diamond-drilling, In addition a geophysical 
survey was made on the property. 

Porcupim Group,Situated on Porcupine Creek, about 3 miles from Ymir. Owned by 
E. Haukedahl and associates, of Ymir, B.C., and optianed to Ernest H. Carlson, Spokane, 
Washington. A small blacksmith-shop and 275 feet of drifting was done during the year. 
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VICINITY OF SALMO. 

Ememld.-Situated on Iron Mountain, about 4 miles from Sheep Creek. Operated by the 
Iron Mountain, Limited; head o&e, San Francisco, California; Harold Lakes, of Nelson, 
manager. A programme of surface-stripping by bulldozer in which 6,234 lineal feet of work 
was done was followed by underground work with hand-steel. About 35 feet of tunnel was 
driven; three me” were employed. 

SILVER-LEAD DEPOSITS. 

AINSW~RTH CAMP. 

Revenue.-Situated “ear the head of Sturgis Creek, a tributary of Keen Creek. Owned 
by the Sturgis Creek Mines, Limited, of Calgary, Alta., and operated under lease by H. E. 
Singe1 and one ma”. The old workings are badly caved and require considerable repair- 
work and retimbering before underground work ea” be done. A total of 38 tons of ore 
was shipped, chiefly from a” old dump, which yielded 1,796 oz. of silver, 10,092 lb. of lead, and 
3,956 lb. of zinc. 

Utica.-Located on Paddy’s Peak. Owned by the Utica Mines, Limited, and operated 
for qbout six weeks o” a contract basis by R. Rowe, of Nelson, B.C. Five me”, three under- 
ground, were employed during that time. The &ping-ground is some 2,400 feet from the 
portal of the low-level adit and a fairly efficient mechanical ventilation system has bee” 
installed. Hydro and Diesel power are used. 

Caledonie.-George MeCready operated this property for thirteen days during the year. 

SANDON-THREE FORKS AREA. 

Monitor.-Situated on Carpenter Creek, about 3 lniles from Three Forks. Operated by 
the Slocan Monitor Silver Mines, Limited; Harold Lakes, manager; W. Postelwaite, mine 
foreman. A bunk-house and cook-house, to accolnmodate ten me”, and a” office were built, 
and a portable gasoline-driven compressor installed. During the first half of the year 
fifteen men were employed, ten of these working underground. The ground is very soft and 
requires close timbering. Development-work included 816 feet of drifting and crosscutting, 
133 feet of raising, and 336 feet of diamond-drilling. A total of 46 tons of ore was mined and 
shipped to Trail, which yielded 4,646 oz. of silver and 29,041 lb. of lead. 

Silver Ridge.-Situated on the Silver Ridge road, “ear Sandon. Operated under lease 
by Clarence Cunningham, who employed two me” underground. A total of 21 tons of ore 
was mined by hand-steel, which yielded 1,850 oz. of silver and 21,373 lb, of lead. 

V&or.-Situated about 3 miles from Sandon. Owned by Mrs. D. Petty, of Nelson, and 
operated by E. Doney and so”. A total of 78 tons of ore, mined and shipped to Trail, yielded 
17,472 OZ. of silver, 57,261 lb. of lead, and 27,207 lb. of zinc. 

SLOCAN LAKE AREA. 

Bosun.-Situated on Slocan Lake, “ear New Denver. Owned by C. J. Campbell and 
operated under lease by Louis Vigna and Mike Zatoni, with Thomas Avison, of New Denver, 
in charge. A total of 92 tons of ore was mined and shipped to Trail from the Lake level 
tunnel. 

Sta?~dwd.-Situated on Emily Creek, about 2 miles from Silverto”. Controlled and 
operated by the Western Exploration Company, Limited; A. M. Ham, manager; and Charles 
Ha”“+ mine foreman. An active development campaign was carried on until August, when 
the mine was closed down, awaiting a period of better metal prices. According to the 
management a substantial tonnage of new ore was blocked out between the No. ‘7-C and 
No. 7-B levels. The “umber of me” employed varied between thirty-two, with fifteen ““der- 
ground in the early part of the year, to fifteen, with eight underground, during the latter 
part of the development programme. This programme included the cleaning-out and retimber- 
ing, where necessary to make safe and accessible, some 4,520 feet of old workings, as well as 
“ew work consisting of 687 feet of drifting, 96 feet of erosscuttiqg, 202 feet of raising, and 
2,200 feet of diamond-drilling. Included in the repair-work was the retimbering of the main 
raise from the No. 6 to the No. 6 level and reconditioning 2,600 feet of the No. 5 level to 
provide ventilation and a second exit from the mine. The remainder of the work, old and new, 
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was done on Nos. 6, 7-C, and 7-B levels. Mechanical ventilation was found to be necessary 
and was installed on No. 6 level. In addition a new truck-road was built to connect the bins 
at the No. I-C portal to the main Standard road. 

Hewitt.-Situated on Red Mountain, near Silverton, B.C. Owned by the Galena Farm 
Consolidated Mines, Limited, and operated under lease by George Mathews, Jack Harding, 
and George Hegberg, all of Silverton, B.C. A total of 141 tons of ore was mined and shipped 
to Trail, which yielded 13,687 oz. of silver, 50,636 lb. of lead, and 34,446 lb. of zinc. 

Capella.--Situated on Goat Mountain, near New Denver. Owned by the Wells estate 
and operated under lease by Emile Bettle and Charles Stedile. A raw-hide trail was built 
from the mine to the road near New Denver, a distance of about 1 mile. A total of 9 tons of 
ore was mined and shipped to Trail, which yielded 2,401 oz. of silver, 305 lb. of lead, and 
100 lb. of zinc. 

LARDEAU AREA. 

True Fissure.-Situated on Great Northern Mountain, about 3% miles by road from 
Ferguson. Operated by the New True Fissure Mining and Milling Company, Limited: 
head office, Canada Trust Building, Windsor, Ontario. K. G. Gillie, manager. Operations 
were suspended until November, when a contract to do 1,600 feet of drifting with additional 
crosscutting on the No. 3 level was let to the Interior Construction Company, of Penticton, 
B.C. 

V~INITY OF ALBERT CANYON. 

Regal Silvw--Situated on Clabon Creek, about II miles from Albert Canyon. Operated 
by A. S. McCullough, Vancouver, B.C., and associates. E. C. Lansing, manager. The 
mine operated during June, July, and August, during which time twenty men were employed 
with eleven underground. Some experimental work toward making a marketable tungsten 
concentrate was done in the small underground mill of about 25 tons daily capacity. 

NELWAY AREA. 

Reeves-McDon,ald.-Situated ou the Pend d’0reille River, about 5 miles from Nelway. 
Operated by the Reeves-McDonald Mines, Limited, B. N. Murphy, mine manager. During 
the first four months of the year development-work employing fourteen men, six of whom 
worked underground, was carried on in the River tunnel, and 270 feet of drifting and 62 
feet of crosscutting accomplished. During the next three months, 1,297 feet of diamond- 
drilling wa.s done from various points near the face of this tunnel. The River tunnel is 
now over I mile long without a second opening to the surface and the present ventilation 
equipment is taxed to capacity. 

SILVER-LEAD-ZINC DEPOSITS. 

BY 
H. E. MIARD. 

CRANBROOX AREA. 

Sulliva~z Mine.-Owned and operated by the Consolidated Mining and Smelting Company 
of Canada, Limited. General superintendent, William Lindsay; assistant mine superin- 
tendents, Jos. R. Giegerieh and L. D. Thompson; mill superintendent, H. R. Banks. The 
enviable record established by this gigantic operation, in several respects, was maintained 
during the year. The output averaged 7,600 tons per working day and the development- 
work done comprised 3,118 feet of drifting, 721 feet of crosscutting, 5,047 feet of raising, and 
58 feet of sinking. Filling operations were resumed in the spring and were carried on as 
long as the weather remained favourable, 436,420 cubic yards of gravel being placed in 
stopes in that time. It is intended to start this work again early in the current year, 
possibly with some improvements on the present method based on the experience gained. 

Exploration of the ground surrounding the present workings continued and an aggregate 
length of 10,616 feet of diamond-drilling was done in the course of the year. 

The number of men on the pay-roll varied within limits in the course of the year, the 
average being 562 underground and 556 on the surface (264 of the latter representing those 
employed at the concentrator), or a total of 1,107. 
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Ventilation and dust-control have very rightly been considered of sufficient importance 
to be placed under the administration of a special department, in charge of an engineer 
who devotes all his time to the study of these vital matters. Generally, the ventilation 
is ample and well managed. In the 3,901 shaft the circulation still depends upon auxiliary 
fans and sheet-metal pipes, an installation which it has been found advisable to reinforce 
lately, but the intended immediate driving of a raise, from the 3,350 at the 3,900 level 
will place this section, at least in part, into the main ventilating circuit. 

St. Eugene Ertension.-Owned by the St. Eugene Extension Mines, Limited. Little 
was done on this property, situated on Moyio Lake, beyond a thorough mineralogical and 
aeolorical examination after the dewatering of the workings was completed early in the 
year. All activities were suspended at the beginning of March, but it is understood that 
exploratory and development work is to be resumed there again shortly. 

PLACER-GOLD DEPOSITS. 

PEND D’OREILLE RIVER. 

Several small operations conducted by one or two men were active along the river 
throughout the season. 

BIG BEND AREA, NORTH OF REVELSTOKE. 

Hail Columbia Placer.-Situated on the Big Bend highway, 62 miles north of Revelstoke. 
Owned and operated by Alex MeCrae and sons, of Rev&take. Ground-sluicing by booming 
methods is praetised, as the supply of water is limited. An ingenious winch, operated by a 
water-wheel, is used for removing large boulders. 

Camp Creek Placers.-Situated on the Big Bend highway, 59 miles north of Revelstoke. 
Operated by the Camp Creek Placers, Limited. K. G. McKenzie, manager. A crew of six 
men was employed during the placer season. Gravel was moved through the sluices by 
two 3%-inch monitors for which there was ample water available. A new type of rubber 
riffle was used in the sluices and claimed by the management to be very satisfactory. 

LEMON CREEK AREA. 

Lemon Creek Lease.-Situated on Lemon Creek, about half a mile above the Slocan 
highway. Five partners-Clarence Bond, C. Strike, J. Ingram, George Bader, and Ole 
Gullickson+perated this lease for a. short time during the summer. The many large 
boulders encountered made the work very difficult and unprofitable. A total of 10 oz. of gold 
was produced. 

CRANBROOK AREA. 

Inca Placws-On the Moyk River. Operated by the Consolidated Mining and Smelting 
Company of Canada, Limited. An average crew of eleven men was employed from April 15th 
to November 9th under the direction of W. F. Marleau. A total of 60,000 cubic yards of 
gravel was handled in sluices with the help of a power-shovel, and 474 oz. of gold was 
recovered. 

NON-METALLIC DEPOSITS. 

VICINITY OF NELSON. 

Kootcxau Lake Limestone Qunrrg.-This property, owned and operated by the Consoli- 
dated Mining and Smelting Company of Canada, Limited, was closed down in April following 
a fire which destroyed the blacksmith-shop and compressor-house. 
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Near the snow-covered floor of the ravine, some 200 feet south of these outcrops, there 
are exposures of similar material on the west wall of the canyon. At the time of examination 
(April, 1938) there had been no work done at that location and the significance of the occur- 

rence had not been determined. 
The Central Zeballos Gold Mines, Limited (N.P.L.), owns the following 

Cemral Zehallos mineral claims: Estension Nos. 5 to 8, staked in 1936 by N. H. MeClary, 
Gold Mines, Ltd. Eztession Nos. !I and 10, staked in 1937 by Einar Ellingrud, and A.B., A.C., 

(N.P.L.).? A.D., and A.E., staked in 1937 by Victor M. Davis. The original workings 
on the ground covered by the above claims were described by the writer in 

“Lode-gold Deposits of the Zeballos Area,” British Columbia Department of Mines, 1938, 
pp. 21-22, under the name of Eztension group. Since then three adits have been driven, the 
total underground work comprises approximately 690 feet as of September lOth, 1938, and 
the camp has been moved from Goldvalley over to Bibb Creek. 

The camp may he reached by following a go-devil trail that leaves the main Zeballos 
Road at the Priuateev mine and follows up the Zeballos Valley for 2 miles to the main camp 
near the mouth of Bibb Creek, at an elevation of 660 feet. The workings are up Bibb Creek 
Canyon, the lower adit being at an elevation of 1,375 feet and the upper two adits both at an 
elevation of 1,555 feet. 

The rock-walls of the canyon rise precipitously from the adit-portals to the steep ridges 
above. However, a steep foot-trail goes from the upper adit westward up the mountain-side, 
one branch leading to the westerly showings and the other branch leading to the copper show- 
ings and to the original camp on the Goldvalley side of the ridge lying between Goldvalley 
and Spud Creeks. 

The underground workings comprise three adits; a lower crosscut adit and drift at an 
elevation of 1,375 feet, and two upper drifts both at the same elevation of 1,666 feet. The 
lowest adit is reached by a good horse-trail up Bibb Creek Canyon and the upper two by a 
steep trail and guide-rope leading still farther up the same canyon. Tram-lines connect the 
upper adits with the lower, and the lower adit with a loading-platform at the camp. 

The deposit consists of disconnected ribbons and broken lenses of quartz and sulphides 
that occur within a narrow complex shear-zone. The shear, in part follows, and badly faults, 
a greenstone dyke. The dyke has been highly leached and altered by mineralizing solutions 
and appears to have been of and&tie composition. Other than the dyke, the main rock 
formations in the adit comprise dioritic phases of the Zeballos batholith. The detailed rela- 
tionship of the greenstone dyke, shear and quartz-sulphide lenses, are shown on the aeeom- 
panying plan. 

Sampling.-A number of samples were taken in the drifts to ascertain the manner of dis- 
tributjon of the gold. The detailed results of this sampling are given below- 

Ridth. Lead. 

+ BY John s. stevensun. 
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Detailed Results of Sampling-Continued. 

- 

The results of the sampling, as given in the above table, indicate that: (1) The gold 
occurs only in tha quartz-sulphide ribbons or lenses; (2) only very little gold occurs in the 
badly crushed and leached rock and gouge of the main shear-zone (more gold, of course, would 
be expected in crushed sulphides) ; (3) the preenstone dyke itself contains very little gold, 
neither where badly leached and fractured nor where lying between well-defined shears. 

Swfaoe Wo&inqs.-The surface workings consist of several open-cuts and trenches that, 
with the exception of the first, trace out the continuation of the greenstone dyke for approxi- 
mately 2,150 feet westward over the crest of the hill. The strippings and two open-cuts 
immediately above the portal of the upper west drift expose sheared rack and vein-matter 
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similar to that found in the underlying section in the drift; the surface showings adjacent to 
the upper drifts were described in 1938 in “Lode-gold Deposits of the Zeballos Area,” 
pp. 21-22. 

The many open-cuts that lie westward beyond these immediate showings will be described 
serially from east to west. 

In a north-eastward-trending gulch, at a point approximately 145 feet above and 260 feet 
westward from the portal of the upper west drift, a small cut exposes two intersecting, ver- 
tical shears, a 4.inch shear striking east and a narrow I- to &inch shear striking north- 
eastward down the gulch. Two quartz-sulpbide lenses branch from the main or east-west 
shear into the south-westerly angle between the two shears. These lenses range from 1 inch 
to 3 inches in thickness. The rock formation consists of leached phases of the quartz diorite. 

Fifteen feet above and approximately 100 feet westward from the last showing, a trench 
or open-cut has been driven south 70 degrees east for 12 feet into the hillside. No well- 
defined shear or quartz-sulphide veins were seen in either the trench or in the 15 feet of 
stripping extending southward from the face; however, the trench exposes a leached section 
of the green&one dyke in diorite. 

Seventy-five feet above and 350 feet westward from the last trench a combined stripping 
and small open-cut in the bed of a north-eastward-trendinff gulch exposes B 30.foot length of 
shear, strikinp north 73 degrees west and containing 12 to 14 inches of shattered diorite and 
2 to 8 inches of gouge, but no quartz-sulphide vein-matter. This shear lies 1 foot to 2 feet 
northward from a westward-trending section of the greenstone dyke, here 3 feet wide. 

Twenty-five feet above and 300 feet westward from the last cut and on the westerly side 
of the summit, the greenstone dyke is exposed for 20 feet vertically in the face of a westward- 
facing bluff. The dyke is conspicuously fractured by joints which strike parallel to it, but 
are opposed in dip-ix., dip 75 degrees northward. There is neither any well-defined shear- 
zone nor any quartz and sulphides in this showing. 

In B flat 150 feet below and at a place approximately 100 feet westward from the last 
or bluff exposure, x shallow stripping and a pit 6 by 3 feet deep, 60 feet beyond the stripping, 
expose the greenstone dyke, here 2 feet wide, but there is neither any accompanying shearing 
nor vein-matter. 

One hundred and ninety feet below and 150 feet westward from the bluff showing, a low 
bluff exposes a 2-foot width of preenstone dyke; shear and vein-matter are absent. 

Forty feet below and 30 feet westward from the last showing, the greenstone dyke was 
seen in a 1on.e rock chimney; it was possible to get to only 15 feet of the exposure, but the 
dyke appeared to be similar in all respects to the last. 

Copper Showing.-A showing of chaleopyrite occurs in the bed of and up the sides of a 
rocky canyon at a point 500 feet above and approximately 800 feet southward from the 
upper adits. 

Chaleopyrite and pyrrhotite occur disseminated throughout a dense, siliceous green rack 
that consists mostly of diopside; the mineralization responsible for the formation of these 
sulphides, and of the lime silicate, diopside, represents high temperature replacement of limy 
sediments. The zone of maximum sulphide deposition is 20 feet wide, strikes east, and 
appears to dip 16 degrees north. 

The same zone of disseminated ehaleopyrite and pyrrhotite is reported to extend west 
ward and eastward over the mountain. 

During 1938, high-grade ore was mined from the drifts and shipped to Tacoma, produe- 
tion for the year being 152 oz. of gold and 91 oz. of silver from 31 tons of ore. 

This group of eight claims, the Friend Nos. 1 to 8, and the adjacent Pioneer 
Friend Group.* pup of seventeen full claims, the P. Nos. 2 to 11, P. Nos. 18 to 18, and six 

fractional claims, the P. FT., the P. Nos. 1 to 8 Fr., and the P. Nos. 5 to 6 Fr., 
are being prospected and developed by the Pioneer Gold Mines of B.C., Limited. The F&end 
group was staked by A. Stuart, A. MacDonald, and C. Smith in September, 1937. 

The area covered by these &aims lies on the west side of the Little Zeballos River and is 
drained by Friend and Beano Creeks. The present camp, on the Friend No. 1 claim, is 
reached either by 2% miles of trail from the beach at the mouth of the Little Zeballos River 
or hy 3% miles of trail from the town of Zeballos. The latter route is the one in common use 
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in back-packing supplies at the present time. This trail from the town attains an elevation 
of 483 feet within a horizontal distance of a quarter of a mile from the beach in climbing 
the steep bluffs an the coast-line. Although the trail is on comparatively easy grade above 
the bluffs, this sharp rise renders this route impractical for anything but back-packing. 
If  developments in the Little Zeballos area warrant an improved trail it should he made either 
from the mouth of the Little Zeballos River or, utilizing part of the Zehallos River Road, 
over Golden Gate ground and into the area from the north-west. 

As is common in the district, the area aver which the claims are staked is rugged, deeply 
incised, and difficult for travel. 

The camp for the present operations, aecammodating ten men, on the F&m3 No. I claim, 

at an elevation of 1,163 feet, is close to a small stream of insufficient flow for any but small 
domestic use. Any permanent camp would have to be on Friend No. 8 claim to the west, 
where there is considerable level ground. Beano Creek, Friend Creek, or the Little Zeballos 
River provide enough water for small, year-round milling operation. There is a good stand 
of hemlock, cedar, and balsam on the property. 

Development (April 6th, 1938) has been concentrated an two exposures, one close to the 
camp on the south-west side of Friend Creek and the other, at an elevation of 1,143 feet, on 
the same side of the creek, 2,000 feet distant from the camp in a. north-east direction. The 
area heing prospected is underlain by varying phases of greenstone lying on the south-west 
of a mass of basic intrusives. 

At the lower workings, near the camp, the original showing consisted of a narrow, high- 
zradc quartz vein exposed below a small waterfall on Friend Creek, On this vein, striking 
south 50 degrees west and dipping almost vertically in greenstone, an adit was driven into 
the south-west wall of the creek. Within narrow limits the vein weaves and pinches; the 
maximum width where it swells is 6 inches. Mineralization is by pyrite, arsenopyrite, and 
slight amounts of galena, sphalerite, and ehalcopyrite. Free gold is visible. 

At 27 feet from the portal of the drift the vein is cut off by a fault striking north and 
dipping 75 degrees east, which is clearly seen on the left wall but is ohscured on the right 
wall by a series nf fractures striking south 30 to 60 degrees east and dipping 60 to 90 
degrees north-eastward. The adit has been driven on line for a distance of 49 feet from the 
portal, although past the fault there was nothing to follow but a very narrow, barren stringer 
which does not appear to be the continuation of the main fissure. At 49 feet a crosscut was 
driven 47 feet in a direction south 38 degrees east in heavily fractured greanstone in an &Tort 
to pick up the faulted continuation of the win. In thiswork,at 15 feet from the intersection of 
drift and crosscut, on the south-west wall there wits exposed a l-inch quartz stringer, slightly 
mineralized by pyrite and arsenopyrite, striking north 18 degrees east and dipping 84 degrees 
eastward. This strinwr pinches out in the back before reaching the north-east wall of the 
C*“SX”t. 

Four feet from the face of the crosscut a stringer of quartz and caleitc was intersected; 
the width is commonly less than 1 inch; the strike is south 40 degrees west and dip 87 degrees 
north-westward. At the time of examination (April 6th, 1938) a drift on this vein had just 
becn collared in the right wall of the crosscut. As there are indications at the fault in the 
drift that movement has been to the south-east, and as, by reason of the topography, the face 
of the crosscut is very close to the surface, this stringer offers the only hope for a continuation 
of the main fissure in these workings. A sample taken from this stringer, mineralized by 
pyrite, assayed: Gold, trace; silver, trace. 

Other sampling included one across the main vein from the surface exposure at the 
creek. This sample, across 3 inches of quartz, probably containing free gold, assayed: Gold, 
6.10 oz. per ton; silver, 1 oz. per ton. Another across the vein, 2 inches, just north-east of 
the fault, assayed: Gold, 4.60 oz. per ton; silver, 0.5 oz. per ton. 

At the upper location a cut was being faced up on a narrow quartz-filled fracture striking 
south 80 degrees west and dipping 55 degrees northward. The exposure is on the steep wall 
of Friend Creek; on the east wall of the creek the fracture is displaced some 35 feet to the 
south indicating that the present course of water follows a line of faulting. 

At the cut the fracturing is within a dioritic dyke striking in the same general direction 
as the fracturing, and apparently considerably more competent than the surrounding green- 
stone. On the foot-wall of the fracture the dyke has a width of 3 feet, unsilicified; on the 
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hanging-wall of the fracture a width of probably 6 to 7 feet, silicified and mineralized by 
pyrite and arsenopyrite. 

A sample across the vein at this point, 9 inches, mineralized by pyrite, arsenopyrite, and 
sphalerite, assayed: Gold, 0.06 oz. per ton; silver, 0.1 oz. per ton. 

A sample across 3 feet of dyke on the hanging-wall of the fracture assayed: Gold, 0.01 
oz. per ton; silver, trace. 

The Golden Gate group eamprises the following mineral claims: Golden 
Golden Gate Gate, Golden. Gate No. e, the Nahob, and the Tagore, staked in 1936 and 

Group.t 1937, and owned by D. Lutes, of Ceepeecee; Alex. MacDonald, Alfred Bird, 
and Chas. W. Smith, of Zeballos. This group extends from the old Tagore 

workings eastward across the Zeballos River and up the moderately steep, heavily-wooded 
hillside of the easterly side of the main valley. 

The workings include the old Tagore workings and recently made open-cuts and an adit 
on the Golden Gate claim. The Tagore workings include an adit, a shallow shaft, and surface 
cuts on the westerly bank of the Zeballos River. The Tngore has been described by Gunning; 
no work had been done since then to the time of the writer’s first visit to the area in 1937. 
The following description is taken from the report by Gunning, Geological Survey, Canada, 
Summary Report, 1932, Part A II., p. 37 A II.:- 

“ The Tagore group of claims straddles Zeballos River about It% miles above its mouth. 
The vein is on the west bank of the river and was discovered in 1924 by J. West and 
A. Ostman. Known as the Eldorado at this time, it was systematically prospected and 
abandoned by an En&h syndicate in 1925. In 1929 it was optioned as the Tagore, by 
A. B. Trites, from Messrs. Malmberg and Nordstrom, of Quatsino. About 2 tons of ore, 
unofficially reported to have assayed about 20 oz. in gold to the ton, was shipped, but 
apparently results were not satisfactory, for the property lay idle until 1932, when Malmberg, 
Nordstrom, and four associates commenced mining on a small scale, under an agreement 
with A. B. Trites. By September a shipment of 4,500 lb. had been made and the smelter 
returns indicated an assay value of 2.63 oz. of gold and 2.52 oz. of silver a ton; a gross value 
at that time of $50.50 a ton. The property is on the main Zeballos River trail and accomoda- 
tion consists of two small cabins and a blacksmith shed. 

“ The vein consists of quartz or quartz and calcite with a small to very large proportion 
of pyrrhotite, zinc blade, chalcopyrite, palena, pyrite, and native gold. Pyrrhotite and zinc 
blade are the most abundant, and pyrite and galena are very minor constituents. Native 
gold was seen only during microscopic examination of polished surfaces of the ores and then 
as small, scattered grains in sulphide or gangue. A very small amount of an unidentified 
grey mineral was also noted. The quartz is white and finely crystalline to coarse and vuggy. 
It is much more abundant than calcite which is quite locally, but in some places abundantly, 
developed. The vein has been followed for a total distance of about 50 feet and varies from 
a barren, tight fissure to an exceptional maximum width of about 15 inches, It trends nnrth- 
east, along a well-defined fissure, and the dip is vertical. The rocks in the vicinity are 
Triassic flows, tuffs, limestone, and other sediments of the Bonanza group cut by a multitude 
of dykks and irrewlar bodies which vary from a very dark quartz gabbro containing abundant 
magnetite to light prey and white micropegmatite. These Coast Range intrusives are very 
abundant for about 1 mile south of the property, but do not continue far to the north. The 
Triassic rocks are much contorted and somewhat faulted and generally have very steep dips. 

“ The vein fissure cuts fine-grained, ween, banded tuffs and crystalline limestone which 
strike 10 degrees north of east and dip very steeply north. Towards the north-east end of the 
vein these rocks are cut by a northerly-trending diarite dyke, about 7 feet wide, which, on 
the west side, is partly replaced by white to light grey quarto-augite-albitite. Within the 
limits of this dyke there is practically no ore in the fissure. The whole productive part of the 
vein is in the dense, brittle tuffs which have been extensively altered, in large part before the 
vein was formed, to garnet, epidote, and chlorite. Immediately north-east of the dyke the 
vein has been developed by a shaft to a depth of 15 feet. Just north of the dyke the vein 
was found to split into two parts; one continued north-east but died out within 3 feet, the 
other turned to 10 degrees north of east, approximately along the bedding, and had been 
followed for 14 feet at the time of examination. The vein pinched and swelled along this 

+ By John s. *tevenson and R. J. Masanaohfe. 
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part, sometimes forming a narrow network of small veins in the voleanics, hut, at the 
junction of the two parts, widths up to about 15 inches of good ore mere encountered for a 
few feet. The vein continued 15 feet south-west of the dyke, in in open-cut, and then 
encountered altered crystalline limestone in which the ore soon ceased although the fissure 
continued. The limestone member is probably about 6 feet thick and dips steeply north; 
it was extensively altered to a mixture of garnet, diopside, quartz, calcite, and zinc blade, 
with some albite and apatite, before the vein was introduced, and, in heavily weathered 
portions, exhibits casts of fossils. No search has been made for the vein immediately south 
of the limestone, this part of the surface being drift-covered, but the writer understands that 
some ore was encountered in the limestone immediately beneath a narrow lamprophyre dyke 
that strikes 13 degrees north of east and dips 36 degrees south, above the south end of the 
vein. Unfortunately, the collar of the shaft is at the edge of the high water-level of Zehallos 
River, so that further development to the east would have to be well underground in order 
to avoid excessive inflow of water. 

“ For several hundred feet to the south-east of this vein the ground was prospected by 
pits and open-cuts in 1925. Some low-grade, contact metamorphic mineralization, including 
considerable zinc blade, was found in the same types of rocks that are exposed near the 
vein, but no similar vein was encountered. It is noteworthy that the vein cuts and is 
definitely later than the contact metamorphic zinc mineralization in the adjoining rocks.” 

The work on the Golden Gate claim consists of some open-cutting on a vein at an 
elevation of 300 feet on the east side of the river, and an adit 90 feet below the vein 
outcrop. The Golden Gate workings are reached by a trail approximately half a mile in 
length from the Zehallos River Road. In 1937 the work consisted of a combined stripping 
and open-cut some 60 feet in length, along which a little blasting had been done. 

The vein is a quartz-filled fissure that weaves, pinches, and swells from 1 to 5 inches 
in the irregularly-sheared rock. The vein-filling is quartz with small amounts of chaleopyrite 
and pyrite; inasmuch as the vein has been opened for only a short distance below the surface, 
considerable rust occurs in the quartz. The rock-formation is a variable greenstone, eonsist- 
ing of phases that range from gabbroie through dioritic to andesitic; the areas of the 
different phases being quite irregular and the transitions gradual. 

The following samples taken in the original open-cut in 1937 indicate the values and 
nature of associated mineralization:- 

Development-work since 1931 consists of a series of surface cuts and strippings and the 
driving of a crosscut to intersect the vein approximately 90 feet below the outcrop. 

The new work exposes more extensively the tight quartz-filled fissure in sheared and 
variable greenstone displaying phases ranging from andesite to gahhro. 

The stripping, along the side-hill to the south from the original open-cut, suggests con- 
tinuity for an additional distance of some 300 feet in that direction. Two small cuts have 
been made on strike to the north of the original exposure. 

The work to the south exposes the vein having widths ranging from a crack to a maxi- 
mum, at one location, of 12 inches. Where the fracturing is filled and has normal vein 
characteristics average widths are less than 3 inches. 

At the most southerly point of the open-cut the vein is exposed as 2 inches of rusty 
quartz, carrying slightly visible pyrite; the strike is due north and the dip 65 degrees east- 
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ward. The walls are andesite, slightly mineralized with pyrite. A sample across 2 inches 
of vein material assayed: Gold, 3.80 oz. per ton; silver, 1 oz. per ton. 

Thirty feet to the north of this sample, at the centre of 20 feet of stripping, the minerali- 
zation appears to have followed a more flatly-lying fracture leading off the main fissuring 
which is a narrow band continuing on its genera1 northerly strike, 

The branch fracture strikes north 55 degrees east and dips at 50 degrees to the south- 
east; the walls are poorly defined and the oceurrenee really comprises a dissemination of 
quartz and a slight amount of pyrite along a line of minor weakness rather than a defined 
fissure-vein structure. 

For the next 190 feet to the north a little irregular stripping exposes only very narrow 
fissure widths. From 232 feet north of the previous sample the vein has been stripped north- 
ward for a distance of 35 feet. At the south end of this cut it has B width of 4 inches; 
5 feet to the north of this southern limit a sample across 3 inches of rusty quartz containing 
very little visible mineral assayed: Gold, 0.92 oz. per ton; silver, 0.1 oz. per ton. For the 
remaining 30 feet of this stripping the fissure ranges in width from a crack to 1 inch. 
The strike is north 10 degrees east and the dip indefinite. 

Fifty feet north of the previous sample a small cut exposes 12 inches of quartz breccia, 
well mineralized with pyrrhotite, ehalcopyrite, and pyrite, from across which a sample 
assayed: Gold, 0.16 oz. per ton; silver, 0.4 oz. per ton. 

From this sample to the north end of the cut, a distance of II feet, the vein ranges from 
4 to I inches in width, generally sparingly mineraliacd. The strike in this section is north 
15 degrees east and the dip 65 degrees to the east. 

Six feet north from the end of this cut is the southern end of the original stripping, and it 
is approximately below this location that the crosscut intersects what is apparently the 
downward extension of the vein. 

The adit is driven in a direction north 80 degrees east, from a point some 90 feet below 
the outcrop, and at 125 feet it crosscut vein material striking north and dipping at 65 degrees 
to the east. At the time of examination (April llth, 1938) drifting to the north had just 
commenced. 

The vein material in the face of the crosscut is comprised of quartz mineralized by 
pyrrhatite, pyrite, and some chalcopyrite. At the north side of the face the quartz occurs 
as narrow stringers: at the south side it is stronger and confined to a single width. The 
vein-walls are of greenstone with dioritic phases on the foot-wall side. Mineralization 
appeared to be confined to the quartz although the operators report some on the foot-wall 
of the vein where first intersected. 

A sample from the face across 3 inches of quartz, well mineralized, assayed: Gold, 0.74 
oz. per ton; silver, 0.05 oz. per ton. 

The Zehallos Gold Peak Mines, Limited (N.P.L.), a public company with 
Golden Peak registered offices at 540 Columbia Street, New Westminster, is stated to 

Gr0”p.t have bonded from the owners six full claims and a fraction, contiguous to 
the Gold.&ld group on the south-east and extending north-eastward fro,,, 

the valley of Spud Creek over the ridge between that and Goldvalley Creek. The property 
is reported to include the following mineral claims: Red Stnr, Green Star, Blue Star, Golden 
Peak, Bloom Fmctim, Golden Peak No. 2, Golden Peak No. a, staked by Alfred Bloom 
(deceased) and Albert Bird in 1933. 

The camp, at an elevation of approximately 1,250 feet, is reached by a trail, half a mile 
long, that leads south-eastward up the hillside from the Spud Creek Bridge of the new road 
up the valley. Most of the workings are some 200 feet higher up the hillside and are reached 
by trail leading northward and westward from the buildings; however, one working, the adit 
on No. 4 vein, is some 160 feet northward along the hillside from and at approximately the 
same elevation as the camp, and is reached by trail therefrom, 

The hillside in the vicinity of all the workings is the typical steep, heavily-wooded type 
common to the area. 

The various adits and surface workings have heen driven on four different shear and 
crush zones that vary in width and in quantity of quartz-sulphide vein-matter. These shears 
all possess approximately the same strike, north 32 degrees east, and are approximately 

+ By John 8. stevenam cm&R. .I. Pacansehle. 
‘ 
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vertical. The minerals found in the veins, include, in addition to quartz, pyrite as perfeetly- 
developed cubes scattered in clusters in the crush-zone, and apparently not accompanied by 
gold, and pyrite associated with a small amount of galena and sphalerite in the quartz-bands, 
and apparently accompanied by gold values. The rock is the typical quartz diarite that is 
rather thoroughly bleached in the crush-zone. 

In addition to the four veins previously known it is reported that two additional ones 
have since been found, having apparently the same general characteristics as to width, 
mineralization, and strike as the earlier discoveries. On these two veins no development has, 
as yet, been attempted. 

On No. 1 vein there is a cut at an elevation of 1,450 feet. This cut has been driven 
in a direction north 32 degrees east along a strong vertical break that farms the south- 
easterly wall. This break is 2 inches in width, and is filled by gouge and a lenticular, 
discontinuous stringer of quartz and heavy sulphides ranging from 1 to 2 inches in width. 
A sample taken along a l-foot length of this discontinuous l- to Z-inch veinlet assayed: 
Gold, 14.4 OZ. per ton; silver, 5 oz. per ton. The face of this cut, which is 25 feet high, 
7 feet wide at the base, and 10 feet wide at the top, shows the above-mentioned gouge-seam 
and veinlet on the south-east; then a B-inch aplite dyke striking with the break but dipping 
70 degrees north-westward; then in the north-westerly wall a strong shear-zone, striking 
north 11 degrees east, approximately vertical, knd consisting of gouge and thoroughly 
crushed, leached quartz diorite; the width of such crushed material ranging from 2 to 
10 inches. Clusters of unbroken pyrite cubes and an occasional discontinuous, narrow 
quartz stringer occur in the crushed zone; a sample taken ~eross, 6 inches of this material 
assayed: Gold, 0.20 oz. per ton; silver, trace. 

Above this cut the steep hillside has heen stripped for some 85 feet, thereby exposing the 
continuation of the main or south-easterly break of the cut. At the upper end of the strip- 
ping the fracturing is manifested by a sheeted zone 3 to 4 feet wide, consisting of elosely- 
spaced, tight joints accompanied by the usual l-inch border of leaching. At this place the 
zone is joined from the east by B strongly-sheared zone, 8 inches wide, and by a Z-inch 
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gouge-seam, both striking north 18 degrees east and vertical; this is the system that seems 
to carry the structure north-eastward up the hillside. 

An adit was driven on the No. 1 vein, from a point 40 feet below the open-cut, the drift 
face was, on April 13th, 1938, 62 feet from the portal. It is timbered for the first 22 feet, 
but the remaining 40 feet displays on the north-west well a I-inch stringer, widening in one 
place to 5 inches and narrowing to a seam at the face. The strike of this fissuring is north 
35 degrees east and dip vertical to steeply north-westward. From the timber to the face 
there is also a fissure seam exposed on the south-east wall which strikes north 25 degrees 
east and dips vertically 01 steeply north-westward. Both these fissures are filled with quartz 
and gouge mineralized by slight pyrite; both show bleaching of the quartz diorite walls for 
1 inch on either side. Less intense effects of hydrothermal alteration are evidenced for 1 foot 
on the north-west walls of both fissures and, in the case of the left-hand one, this width is 
slightly pyritized. 

A sample taken across 42 inches at the face was made up as follows from north-west to 
south-east across the face; 3 inches of fresh quartz &rite, 12 inches decomposed, pyritized 
quartz diorite, l/2 inch gouge representing the north-west seam; 14 inches fresh quartz 
diorite, 12 inches decomposed and rusty quartz diorite, % inch gouge and quartz representing 
the south-east seam. This sample assayed: Gold, 0.01 oz. per ton; silver, trace. 

The work on No. 2 vein consists of a small cut and short stripping. The face of the cut 
exposes, in the south-easterly side, a narrow vertical, sheeted zone striking north 32 degrees 
east. This zone is 13 inches wide and consists of badly-leached, pyritized quartz diorite with 
three quartz-sulphide stringers one-quarter to 8% inches in thickness. A sample taken across 
this sheeted zone assayed: Gold, 0.80 oz. per ton; silver, 0.6 oz. per ton. 

No. 3 vein has been followed by an adit some 540 feet long. The shear-zone, nearly 
vertical and striking north 32 degrees east, consists of highly-crushed rock and gouge, the 
aggregate width of which ranges from 6 to 26 inches. The vein-matter is a discontinuous 
band from 1 to 3 inches wide of quartz and heavy sulphides, which consist of pyrite and some 
arsenopyrite. 

The lengths of vein-matter are from 2 to 70 feet in individual sections. The short 
crosscut in this working crosses a veinlet, strike north 10 degrees east, dip vertical, that 
consists of 1 to 2 inches of heavy pyrite and quarts; a sample across this l- to Z-inch veinlet 
assayed: Gold, 5.90 oz. per ton; silver, 2.5 oz. per ton. The face of the crosscut shows a 
2- to 4.inch gouge-seam that contains slickensided rounded fragments of barren quartz, and 
this break contains no continuous vein or veinlet of quartz, and probably therefore represents 
one of the.few truly post quartz-vein shears in the area. The various samples taken along 
the main break indicate that the best values are with the narrow and discontinuous quartz- 
sulphide stringers, and that gouge, uncontaminated by quartz stringers, contains but little 
gold. 

The No. 3 adit has been advanced on the vein to the present face at 540 feet from the 
portal. At 325 feet the vein swells to 12 inches from the 2- to 3-inch width prevajling for 
the preceding 25 feet, having on this swell gougy seams on either wall and a centre filling 
of decomposed, slightly pyritized quartz diorite. After this it narrows again to the 350-foot 
mark. From 350 feet to 450 feet the vein is strong between walls which are vertical or dip 
steeply to the south-east; in this section widths range from 3 to 12 inches, with an average 
of probably 7 inches. The filling is principally of quartz, slightly mineralized by pyrite and 
sheeted parallel to the walls by narrow bands of discoloured quartz, gouge, and fine.groined 
sulphides. From 300 to 450 feet the strike is north 35 degrees east with practically no 
variation. At 311 feet a tight fracture was intersected by the north-west wall of the drift 
and is carried on that wall to 344 feet, from which point it swings to the east to a junction 
with the main vein at 360 feet. As it approaches the main fissure the width of altered quartz 
diorite between the two is well mineralized by pyrite. 

At 450 feet there is gouge mixed with the quartz and at 455 feet the walls, particularly 
the north-west one, become weakened by a series of fractures slightly divergent to the north. 
One of these fractures, well defined and attaining a maximum width of 4 inches, filled with 
quartz, gouge, and a little pyrite, is, by a changing in its strike to the north-east and a slight 
northerly change in the direction of the drift, traceable to the face of the drift. The main fis- 
sure, on the south-east wall of the drift, well maintained, with a gouge, crushed quartz diorite 
and quartz filling to 603 feet, pinches to a gouge-seam at 526 feet. At the face of the drift 
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the two fissures are evidenced by two seams 6 inches apart. Short of the face, in the hack 
of the drift between the two fractures, there is a series of joints in the quartz diorite. These 
parallel the walls of the main fissures; some are gouge-filled. Sampling in this adit was as 
follows:- 

At 484 feet, across 3 inches and along 8 inches on the left hand branch fracture, solid, 
fresh quartz dark in colour by ribboning, with moderate pyrite mineralization: Gold, 0.01 oz. 
per ton; silver, trace. 

At 484 feet, across 21 inches between the two fractures, of decomposed quartz diorite 
carrying two narrow gouge seams and one quartz stringer slightly pyritized: Gold, trace; 
silver, trace. 

At 484 feet, on the main vein, across 4 inches of fresh ribboned quartz well mineralized 
by pyrite: Gold, trace; silver, trace. 

At 447 feet, on the main vein, across 4 inches mainly solid quartz, slight pyrite, well- 
defined ribboning: Gold, 0.10 oz. per tan; silver, trace. 

At 390 feet, on the main vein, across 8 inches fresh quartz well ribboned, moderate pyrite 
mineralization: Gold, 0.02 oz. per tan; silver, trace. 

At 353 feet, across 26 inches, including */-inch seam of gouge and fine pyrite on the 
north-west side of the back, and 2 inches of pyritized quartz and 3 inches of gauge forming 
the main vein on the south-east side; the remainder of the width was made up of deeom- 
posed quartz diarite, carrying slight pyrite, lying between the two fractures. This sample 
assayed: Gold, trace; silver, trace. 

The adit on No. 4 vein has not delineated any definite vein as yet, although it breaks into 
the wall of a heavy crushed zone 8 to 18 inches in width that contains scattered pyrite cubes; 
a sample taken across 18 inches of this material assayed: Gold, 0.10 oz. per ton; silver, trace. 
A branch slip from this zone extends north-eastward across the back: this contains some 
heavy sulphide, but a sample along it assayed only: Gold, 0.12 OZ. per ton; silver, 0.1 oz. per 
ton. This slip joins a 5.inch crush-zone that continues along the south-easterly wall of the 
drift to the face. A sample taken of this material assayed only traces in gold and silver. 

The Homeward Mines Syndicate, Limited, of 103 Royal Bank Building, 
H0llXKWd Vancouver, B.C., owns the following mineral claims: The H. and J. Nos. I 

Mines Syndi- to 9, staked in 1937 by H. E. Smith, and the Pat Fractional, staked in 1938 
eate, Ltd.’ by R. Dudley Smith. These claims constitute the property formerly known 

as the Golden Horn. The property is in the Nomash Valley, approximately 
2% miles up-stream from the junction of the Nomash River with the main Zeballos. The 
claims arc on the south-west side of the valley and extend north-eastward from the vicinity of 
Mount Lukwa toward the valley-bottom. 

At present the showings are reached by a pack-horse trail that leads from Ryan’s wares 
house at the Pviuateer mine up the Zcballos and Nomash Valleys. A foot-trail branches from 
the main pack-horse trail at a point 4 miles from Ryan’s warehouse and side-hills southward 
up the “ountain-side for a distance of 1% miles from the valley-bottom at an elevation of 
530 feet to the camp at an elevation of 1,580 feet. 

The camp and workings above are on B steep mountain-side that slopes approximately 
30 degrees north-eastward down from Mount Lukwa. The slope is covered with a dense 
growth of 4. to IO-inch timber and, excepting in the watercourses, by only a small amount of 
underbrush. 

The prospected showings consist of five east-west shears in quartz diorite. The shears 
range from 1 inch to IO inches in width, and with the exception of one each contains a narrow 
l-inch quartz-sulphide ribbon. The sulphides are not abundant and consist of pyrite, fine- 
grained arsenopyrite, and small amounts of sphalerite and galena. At the time of examina- 
tion (September llth, 1938) the workings consisted of only a few strippings and open-cuts. 

The first three workings, at elevations of 1,885 feet, 1,895 feet, and 1,985 feet, extend 
south-westward up the billsidc from the camp. These are pits that were still mostly in slide- 
rock; the bed-rock was not sufficiently well exposed for examination. 

At an elevation of 2,115 feet and south-westward from the last, a cut has been driven in 
a direction south 80 degrees west for 25 feet to a 1%foot face. The cut follows a narrow 
shear that ranges from 1 inch to 8 inches in width and contains a lenticular quartz-sulphide 
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ribbon ranging from 1 inch to 2 inches in thickness; pyrite and arsenopyrite constitute the 
sulphides. 

At n place approximately 100 feet northward from the last cut, a showing outcrops in the 
bed of a north-eastward-flowing creek. The showing comprises two east-west shears, a south- 
erly one consisting of I inch of gouge, with no quartz or sulphides, but conspicuously bordered 
by 8 inches of leached quartz diorite, and the other, a northerly one, 6 feet from the southerly, 
consisting of small quartz-sulphidr lonscs in crushed rock and gouge that ranges from 6 to 
10 inches in width. A sample of the vein-matter assayed: Gold, 0.60 oz. per ton; silver, 
0.1 oz. per ton. 

The first cut on what is called “the main vein, ” is at B* elevation of approximately 2,150 
feet. It is a small cut exposing a steep, east-west shear that ran~‘es from 2 to 6 inches in 
width, and contains, in addition to gouge and crushed rock, a one-half inch ribbon of quartz 
and fine-grained pyrite and arsenopyrite with fine-grained sulphides. 

The largest cut seen on the property is one on the same vein as the last cut, but 100 feet 
farther westward up the hillside. The shear in this cut is similar to that in the last except 
that the quartz-sulphido ribbon increases to 1% inches in thickness. A few specks of 
sphalerite and galena were seen anon& the pyrite and srsenopyrite. 

At the same elevation as, but a short distance north from, the last cut is what is known 
as the “ hiph-grade cut.” This is a small cut that exposes a steep, east-west shear, ranging 
from 3 to S inches in width and containing a quarti-sulphide ribbon ranging from 1 inch to 
3 inches in thickness. A sample of the vein-matter assayed: Gold, 0.50 oz. per ton; silver, 
0.1 oz. per ton; arsenic, 3.5 per cent, 

The King Midas Mining Company, c/o J. L. Peterson, 509 Vancouver Block, 
King Midas Vancouver, B.C., owns the following mineral claims: Yaueo Fraction, Yauco 
Mining Co.* ,?Vo. 12, Big f?en Fraction, Goldrook Fraction, staked in 1936 by A. 0. 

Noakes, and the following Crown-granted claims: Goldrock Nos. I and S, 
Yauco Nos. 2, 4, 5, 6, and 7, and Dig Ben Nos. 1 to I. 

The claims extend two abreast up both sides of the North Fork of the Zehallos River for 
a distance of 9,000 feet from its junction with the Nomash River. The camp and workings, 
about 1 mile up-stream from the junction, are reached by following the pack-horse trail up the 
east side of the North Fork of the Zeballos River. 

Near the workings the banks of the river are steep and rock bluffs are common. With 
the exception of a narrow bench on the cast side of the river, the valley-walls rise steeply 
from the river-bottom to the tops of the adjoining ridges. The slopes are heavily wooded, but 
near the ridge tops, the wooded areas are interspersed with numerous bare rock bluffs. 

The recent work has been done on two types of narrow fissure-zones within andesitic 
greenstone. One type of fissure-zone is relatively open and ranges from 1 inch to 9 inches in 
width; the shear contains narrow discontinuous lenses of quartz with small amounts of pyrite, 
arsenopyrite, and in one showine, the “ Lynch vein, ” it contains abundant sphalerite. The 
other type of fissure-zone is relatively tieht, ranges from 1 inch to 8 inches in width and is 
more or less completely filled by a pinching and swelling ribbon of quartz that contains con- 
siderable pyrrhotite, pyrite, and chaleopyrite. 

The older, now inoperative, workings on this property are described as the Marks prop- 
erty by Gunning in Summary Report of the Geological Survey, Canada, 1932, Part A II.? 
pp. 39 A II. to 42 A II., and also in the Annual Report of the British Columbia Minister of 
Mines, 1932, p. 205. 

The following excerpt from Gunning’s report, pp. 39 A II. to 42 A II., describes these 
older workin,gs: no work was b&x done on these at the time of the writer’s examination 
(September 12th, 1938) :- 

“ Several small gold veins on the property had not received a great deal of development 
at the time of examination, but the most promising, on the west side of the north fork a short 
distance below Fault Creek, had been opened up on the surface by several cuts, and an adit 
had been started towards it from the bank of the river. The vein occupies a fissure in dense, 
preen, volcanic rocks and strikes 5 degrees east of south, dipping steeply east or vertical. It 
maintains its southerly trend for about 100 feet, being exposed throughout most of this dis- 
tance by open-cuts. At the south end it makes an abrupt swing, along an intersecting fissure, 

l “Y John s. stevenson. 
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to a south 30 degwes west course and is exposed in this direction for about 10 feet past the 
turn. In two small cuts 75 and 125 feet horizontally to the south-west narrow widths of 
similar vein material have been found and these may represent a continuation of the vein. If  
so, the vein may be said to have been found on the surface at intervals for a total distance of 
about 235 feet. Where exposed it varies in width from a maximum of about 6 inches to % 
inch or less and consists of fairly coarsely crystalline, and in places crustified or banded, 
quartz with zinc blade, arsenopyrite, pyrrhotite, chalcopyrite, and pyrite. The sulphides 
constitute from less than half to the bulk of the vein. In addition, arsenopyrite is sometimes 
disseminated abundantly through the wall-rock, particularly in the west wall, for an inch or 
more from the edge of the vein. Ninety feet below and 80 feet east of the central part of the 
best exposed part of the vein an adit has been started from the edge of the north fork of 
Zeballos River. It had been driven 50 feet in September, 1932, encountering and&tie flows 
and some dykes. Since then it is reported that at about 75 feet from the portal, almost VW- 
tically below the outcrop, a vein system nearly 6 feet wide was encountered, and that the vein 
system consisted of five, nearly parallel, small veins, varying from 2 to 6 inches in width, 
mineralized with sulphides similar to those in the surface exposures. Also, that the country 
rock in the vein system was mineralized with small veinlets and disseminated sulphides. Gold 
values across the 6 feet were sufficiently good to encourage further development along the 
vein and this work, the report indicates, is being proceeded with. 

“ The vein does not outcrop in the bed of Fault Creek some 200 or 300 feet north of the 
surface exposu~‘es and, indeed, apparently dies out on the surface, within 40 or 60 feet north 
of the point under which the adit has been driven. Irrewlar replacements of low-grade 
copper mineralization appear immediately north of the end of the vein, but exposures were 
not sufficiently good to disclose the relation of this material to the gold-bearing vein. 

“ A small sample of a complete section of the vein from the surface was collected by the 
writer and submitted for assay.l It consisted of about 50 per cent. quartz, with zinc blade, 
arsenopyrite, pyrite, and a littlc chalcopyrite and pyrrhotite, and assayed 2.84 oz. of gold and 
0.82 oz. of silver a ton. Much higher values have been reported from the vein and undoubt- 
edly could still be abtaincd, but it was thought that the small sample might represent some- 
thing near an average of the material in the vein. 

“ Polished specimens were examined under the microscope and tiny, scattered specks of 
free gold were noted in most of them, generally closely associated with zinc blade and (or) 
chalcopyrite, but occasionally isolated in quartz. No free gold was noted in arsenapyrite, 
either in the vein or in the wall-rock, although that mineral is somewhat crushed and in part 
veined by chalcopyrite. A small amount of a very soft and sectile bronze-coloured mineral 
was noted in two surfaces but could not be identified, Also a little galena was observed. 

“ Several hundred feet farther north, half-way up some bad bluffs about 150 feet east 
of the river, a similar vein is exposed for a few feet along the same limestone-volcanic contact. 
It is about 2 inches wide and is fairly heavily mineralized with pyrrhotite, chalcopyrite, and 
a little zinc blade. Mr Marks reports good gold values from this place and also informs the 
writer that be has succeeded in finding the “ Glory Hole ” vein about 250 feet south of the 
main 5howin.g (in the falls). It is questionable whether gold values warrant further work 
on the win, but if they do prospecting for it along the strike should be fairly simple. It may 
be reasonably expected to continue to follow the limestone-volcanic contact as long as mineral- 
ization persists and this contact is a pronounced structural feature trending east of south and 
swinxinr farther to the east of the north fork as it goes south. It crosses a large sink-hole 
over half a mile south of the “ Glory Hole ” and could he found easily at several places in the 
intervain? distance by moderately shallow trenches. 

“ A few hundred feet below the adit, in the hed of the north fork, there is an area of 
possibly 7,500 square feet on the west side of the stream, over which very rough pyritic, green 
to brownish, volcanic breccia is cut by dark-grey to greenish feldspar-porphyry dykes and is 
mineralized sparsely with a number of small, lenticular veins carrying quartz, pyrrhotite, 
pyrite, chalcopyrite, and zinc blendc. The largest of these veins exposed is only 2% inches 
wide and about 12 feet long nnd the veins are not very abundant. Previous samples taken 
across the stream-bed for a width of nearly 100 feet were reported to have averaged close to 
$9 in gold a ton. The writer collected samples of the pyritic, altered volcanic, being careful 
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to avoid all mineralized quartz stringers. They assayed: Gold, none, and silver, 0.18 oz. 
a ton. A specimen of the largest and most heavily mineralized quartz stringer was polished 
and examined under the microscope; in about 1 square inch of surface there were seven, 
visible, tiny specks of free gold, either alone in quartz or with zinc blade and (or) ehalco- 
pyrite in veinlets in the quartz. Also, a little arsenopyrite was identified. 

“ On the opposite bank of the stream a small area is underlain by contorted grey to white, 
crystalline limestone with interbedded, fine-grained brown tuff. The brown material is very 
pyritic and near or in it are one or two, small, discontinuous stringers of quartz and calcite 
carrying sulphides. The pyritie material was again sampled and it assayed no gold and 0.1 
oz. of silver a ton. A specimen of one of the richer stringers containing considerable arseno- 
pyrite and some zinc blade assayed: Gold, 0.41 oz., and silver, 0.19 oz. a ton. Judging by 
these results it would seem that the pyritic, altered rocks of this area contain very little or 
no gold, whereas the small quartz veinlets contain fair values in that metal. No individual 
stringer is sufficiently large or continuous to encourage development and it seemed unlikely 
that there is sufficient high-grade material of this sort scattered through the rock to produce 
any important quantity of commercial ore. As the few samples obtained can hardly be taken 
to definitely prove this point, however, it might be advisable to channel-sample more promising 
sections across definite minable widths. 

“ There are several other places on the Marks property where small quartz stringers 
carrying gold values have been found, but none has showed sufficient promise to encourage 
development. 

“ The copper mineralization on the property is on the west side of the north fork and 
north of Fault Creek. For about 2,500 feet north of this creek and&tie flows and frag- 
ment& are intruded by many grey to green, feldspar porphyry dykes and are considerably 
fractured and locally sheared. They have been extensively chloritized and mineralized, either 
very irregularly or along bedding or shear planes, by mixtures of quartz, epidote, pyrite, 
chalcopyrite, and pyrrhotite. Development has been concentrated in an area about 200 feet 
long, north and south, and from 100 to 125 feet wide, west of the river-bed, some 800 feet 
north of Fault Creek. Here several open-cuts have been made on the steep hillside and they 
reveal some fine copper ore. Exposures between the scattered cuts are poor, however, so 
that it is difficult to form an accurate picture of the occurrence. But it seemed to the writer 
that the principal mineralization trends about parallel to the north fork and that well- 
mineralized material forms from 15 to 20 per cent. of the total width of about 125 feet partly 
developed by cuts, the remainder being altered and pyritic volcanic. The volcanic rocks near 
the upper showings appear to strike about north 16 degrees west (nearly parallel to the 
river) and dip at 45 degrees or less to the west. Both north and south of this principal 
section the mineralization is less promising. To the north, large bodies of quartz are exposed 
along the bank of the stream, but they generally contain only a meagre amount of chalco- 
pyrite and pyrite. To the south there is much less quartz and what little copper there is 
occurs in chloritic v&a&s with pyrite. In the Quatsino limestone on the east side of the 
river there are many pockets and small, irregular bodies of pyrrhotite with some ehalcopyrite, 
but nothing sufficiently persistent to encourage development. One or two of the porphyry 
dykes along the creek-bed are themselves mineralized along joints and cracks with narrow 
seams of quartz, pyrrhotite, and chalcopyrite. 

“ South of Fault Creek there are one or two showings of similar, irregular copper min. 
eralization in the volcanics, but none has as yet received any extensive development. 

“ On the whole, it seems that there is an extensive low-grade copper mineralization on the 
claims which, under favourable market conditions, would merit some further development. 
At present, with copper around fi cents a pound and no appreciable precious metal content 
reported from the deposits, they are naturally receiving no attention.” 

In the westerly group, a showing, referred to as the “new showing ” crops out on the 
south, rocky wall of Fault Creek, approximately 200 feet west of its junction with the north 
fork. The exposure is a shear 3 to 6 inches in width, striking south 20 degrees west and 
dipping 45 degrees south-eastward. It consists of sheared greenstone and a narrow ribbon 
of quartz containing bands of abundant arsenopyrite and smaller amounts of chalcopyrite, 
pyrrhotite, and sphalerite. A sample of this vein-matter assayed: Gold, 0.60 oz. per ton; 
silver, 0.1 oz. per ton; copper, trace; arsenic, 3.1 per cent. 
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Seventy-five feet up-stream from the east showing a tight, irregular quartz stringer crops 
out far 20 feet in the south wall of the canyon; it strikes south 80 degrees east and dips 
55 degrees southward. The quartz contains a little pyrite and chalcopyrite; B Sample of the 
vein-matter aSsaying: Gold, trace; silver, trace; copper, 1.2 per Cent.; arSeniC, ai/. 

The third main exposure in this westerly group is that known as the I‘ Lynch vein.” This 
is exposed in an open, side-hill cut dug into overburden and decomposed shear material; the 
cut is 30 feet long in a north-south direction and has an *-foot face. The showing is a Ver- 
tieal shear-zone striking north. It is 9 inches wide and consists chiefly of shattered, decom- 
posed preenstone that encloses a discontinuous quartz vein from 1 inch to 3 inches in 
thickness. The quartz vein contains greenstone inclusions of pyrite, ehalcopyrite, and abun- 
dant sphalerite, all the minerals being badly oxidized. A sample of this oxidized vein-matter 
assayed: Gold, 1.84 oz. per ton; silver, 0.2 oz. per ton; copper, 0.6 per cent.; zinc., 2.8 per 
cent. ; arsenic, nil. 

Inasmuch as both veins on the west side of the north fork a short distance below Fault 
Creek, and the copper ore exposed in open-cuts 800 feet north of Fault Creek, have been 
described by Gunning, and since it is reported no subsequent work has been done on them, 
they were not examined by the writer. 

The second group of showings includes the “ Trail vein ” and “ Glory-hole vein.” 
The first showing on the Trail vein is approximately 2,300 feet northward from the camp- 

cabin along the trail that follows the east side of the north fork. The showing consists of 8 
tight, vertical shear 8 inches wide that strikes north 10 degrees east. This shear contains a 
more or less frozen quartz vein ranging from 5 to 8 inches in thickness and containing pyrite, 
ehalcopyrite, and pyrrhotite. The vein, as such, is exposed by one trench 50 feet lonn, and 
50 feet farther north by another shorter combined stripping and trench. Apparently the 
same vein is exposed at a point about 2.50 feet farther northward along the trail and on the 
south side of a westward-flowing creek. The creek-bed and a small stripping on its south bank 
expose a 15.foot length of vein. The vein strikes north 12 degrees east, dips 65 degrees east, 
and consists of two tight lenses of quartz alow the strike that range up to 7 inches in greatest 
thickness. However, the quartz vein-matter dies out northward along the strike of the shear. 
The quartz contains pyrite, chalcopyrite, and abundant pyrrhotite. A sample of the vein- 
matter assayed: Gold, trace; silver, trace; copper, 0.8 per cent.: zinc, nil. 

The Glory-hole vein crosses a creek-bed alona the rim of a waterfall. The creek flows 
westward into the north fork at a point about 1,200 feet up-stream from Fault Creek. The 
rim of the waterfall is about 100 feet eastward from the river and 80 feet above it; it is also 
about 150 feet westward below a point in the trail half a mile northward from the camp-cabin. 
The vein strikes north 50 degrees west and dips 75 degrees north-eastward. It is a quartz- 
filled fissure-vein ranging from 1 inch to 6 inches in thickness; the accompanying fissure 
ranaina from 5 to 10 inches in width. The quartz contains p)Trite, chaleopyrite, and abundant 
pyrrhot.ite. A sample of typical vein-matter assayed: Gold, 0.20 oz. per ton; silver, trace. 
The rock-formations consist of white, crystalline limestone on the foot-wall side and of 
andesitic greenstone on the hanging-wall side. 

The Mount Zeballos, formerly Farris Zeballos Gold Mines, Limited, of 1508 
Mount Zeballos Standard Bank Building, Vancouver, B.C., owns the following mineral 

Gold Mines, claims: A.X., B.X., J., S.B., 4X, B.G., staked in 1936 and 1937 by H. E. 
Ltd.* Smith and P. M. Monckton, and the Twinco, St. George, Flobald, Hans, 

Big Apple fractions, staked in 1938 by S. H. Davis, and the Hank fraction, 
staked in 1938 by H. Kinvig. 

These claims lie westward from and immediately adjacent to those comprising the Gold- 
field property of the Spud Valley Gold Mines, Limited. 

The camp is on Spud Creek, approximately 800 feet down or northward from the camp 
of the Spud Valley Gold Mines, Limited, or is 5% miles by truck-road Prom Zeballos 
Post-office. 

The main workings, comprising two adits at points 875 and 660 feet respectively above 
the camp on Spud Creek, are on the steep west side of Spud Creek Valley, with which they 
we connected by a good pack-horse trail. 

l “7 John s. stevenson. 
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Close to the workings, the hillside, sloping steeply eastward into Spud Creek, is well 
covered with heavy timber and the slope is uninterrupted hy rocky bluffs at the elevations of 
the adits. 

Geologically the property comprises a eonformahle series of metamorphosed porphyritie 
racks in the upper adit and a uniform mass of and&tie greenstone in the lower adit. Both 
groups of racks have been cut by a north-eastward-trending break that constitutes the vein- 
fissure. The fissure ranges in width from 2 inches to 2 feet and contains discontinuous 
ribbons and lenses of quartz and sulpbides, the ribbons ranging from 2 inches to 10 inches in 
thickness, and the lenses from 2 inches to 2 feet in maximum thickness. 

The workings consist of two adits, a lower at an elevation of 1,600 feet and an upper at 
1,825 feet, both driven south-westward as drifts on the vein-shear. The prospect-cuts that 
had been dug previous ta the underground work were not examined by the writer. 

The lower adit has been driven south 50 degrees west along the vein to the face at a 
point 445 feet from the portal. Unfortunately the drift is lagged from the portal for a dis- 
tance of 215 feet. From the end of the lagging to the face, a distance of 230 feet, the vein- 
shear continues in the hack and in this length occasional patches of barren shear alternate 
with quartz-sulphide ribbons. 

Although consisting for the most of a sinale crush-zone ranging from 2 to 6 inches in 
width, the shearing often becomes compound and the several fracture surfaces will enclose 
lenticular areas or horses of wall-rock. The quartz and sulphides commonly form a single 
ribbon, usually approximating 2 inches in width, hut a few lenticular sections swell to 
greater thicknesses. 

The rack-formation in this lower adit is massive, and&tic greenstone. 
The upper adit has been driven south 50 degrees west along the vein to the face for a 

distance of 424 feet from the portal (September 14th, 1938). As in the lower adit, lengths 
of barren shear alternate with lengths of quartzmsulphide ribbons. The shear ranges from 
2 to 12 inches in thickness and occasionally to short bulges 2 feet in thickness; the quartz- 
sulphide ribbons range from 2 to IO inches, hut an occasional lens may reach 2 feet in its 
thickest section. The sulphides frequently constitute a large proportion of the vein-matter 
and comprise abundant pyrite, with smaller amounts of sphalerite, cbalcopyrite, and g&m. 
The texture is definitely banded by the alternation of quartz-sulphide bands within the main 
ribbon. 

Parphyritic rocks prevail in the upper adit. These rocks constitute a conformable series, 
the gradational members of which strike approximately north 40 degrees west and dip 50 
degrees south-westward. They vary considerably in e&w, from white to mottled green and 
white to greyish brown. With the exception of the whitest phase they are all porphyritic 
in the hand specimen, the brilliantly reflecting fcldspars are conspicuous. Under the micro- 
scope most of these rocks are seen to consist of clear albite-plagiaclase set in a fine-grained 
ground-mass frequently consisting of albite and quartz. In one section taken from the por- 
phyritic rack at the face (424 feet from the portal), a few unreplaced angular fragments 
consisting of feldspar laths arranged in a coarsely diabasic texture, were seen; these frap- 
merits suggest the unreplaced fragments of an original and&tic greenstone. 

A dominantly white, quartzitic-looking phase occurs in the upper adit between points 
100 feet and 120 feet from the portal. This rock is in sharp contact with the definitely por- 
phyritic rocks on either side. In a few places it is definitely banded, the banding strikes and 
dips with the contact-namely, north 50 degrees west and 60 degrees south-westward. 

Operations on the property at the time of examination consisted of the driving of both 
drifts on the vein. 

The Rey Oro Gold Mining Company, Limited, a private company, of 811 
Rey Om Gold Hall Building, Vancouver, B.C., owns the following mineral clams: Lone 

Mining Co., Stw, staked in 1934 by Alec McDonald, the J. and E., staked in 1936 by 
Ltd.* Edward G. Brown, and the K. and Aze fractions, staked in 1937 by H. E. 

Smith. The workings are on the north-easterly side of Goldvalley Creek 
between elevations at camp of 1,300 feet, and at the highest working of 1,600 feet. 

The main showing consists of a strong shear-zone striking north-eastward and approxi- 
mately vertical. This shear-zone contains a lenticular quartz-sulphide ribbon which ranges 
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from a knife-edge to 5 inches in thickness, Recent work has been concentrated on driving a 
drift, raises, and intermediate levels on this vein, and of mining high-grade ore from it. 

The other workings consist chiefly of open-cuts and strippings which have been driven on 
individual joints, usually filled with a quartz-sulphide stringer % to 4i inch in thickness; 
these also strike north-eastward up the hillside from the creek-bottom. 

The rock formation in all the workings is quartz diorite. 
The fallowing excerpt from “ Lode-gold Deposits of the Zeballas Area,” British Columbia 

Department of Mines, 1938, pp. 20-21, describes those surface workings on which very little 
work has been done since the examination for that report:- 

“ The showings, all an the north-easterly side of the creek, will be described consecutively 
up the creek from the one nearest the office. 

“ No. 1 is a stripping at an clevatian of 1,315 feet and 220 feet in a direction south 55 
degrees east from the &ice; it is 60 feet south-east from the foot-lag acra~s the creek. It is 
a stripping 10 feet long, expasiw the junction of two joints, one of which strikes north 45 
degrees east and dips 80 degrees south-east, the other north 33 degrees east and nearly ver- 
tical, in the quartz diorite; where they join the rock is fractured for a width of 1 foot; there 
is very little mineral in these joints. 

“ No. 2, 20 feet south-easterly from No. 1, is a stripping that exposes two or three vein- 
lets, striking easterly, that ranpe from % to 1% inch in width and contain scattered grains 
of pyrite, arsenopyrite, and galena. 

“ No. 3, at an elevation of 1,325 feet and 210 feet in a direction south 28 degrees east 
from No. 1, is merely a showing that exposes a sheeted zone, strike north 50 degrees east, dip 
vertical, that is 18 inches wide and carries small amounts of arsenopyrite; although the rock 
immediately adjacent to the joints is somewhat leached, there is very little gouge developed. 

“ No. 4, at an elevation of 1,335 feet and 30 feet in a direction south 65 degrees east from 
No. 3. commenced as an open-cut and now (December 15th, 1937) an adit 22 feet long, has 
been driven in a direction north 42 degrees east along a l-inch quartz veinlet, striking north 
42 deifrees cast and dipping 85 dcrrees south-easterly, that contains both grey massive and 
erustiform quartz with heavy pyrite and a little ralena. In addition to the usual I- to Z-inch 
zone of leaching on either side of the veinlet, there are rccurrine films of gouge. The same 
veinlet is exposed 25 feet south-westward from the portal, where it is of a similar character. 
It is to be noted that the north-westerly wall of this cut is brakcn by side-joints, and that each 
joint is filled with a thin seam of gouge and bordered by a %-inch zone of leaching. A 
sample, taken alow 2 feet of the “2-inch quartz-sulphide veinlet 20 feet outside the portal, 
assayed: Gold, 14.40 oz. per ton; silver, 5.6 oz. per tan. A sample from the face of the adit 
consisting of a ‘L-inch quartz-sulphide veinlet and 2 inches of leached quartz diorite assayed: 
Gold, 0.01; silver, trace. Another sample of a ‘/-inch veinlet with no adhering quartz diorite 
assayed: Gold, 0.90 aa. per ton; silver, 0.1 oz. per ton. A sample of the quartz diorite alone 
that accompanied the last sample assayed: Gold, 0.06 oz. per ton; silver, trace. 

“ No. 5 showinK, at an elevation of 1,420 feet and 280 feet in a di,,ection south 60 degrees 
east from No. 4, is a combined adit and open-cut, the aggregate length of which is 34 feet. 
This working has been driven north-east for 34 feet along a curving shear that crosses and 
follows for short distances a series of joints that come into the shear at a small angle. The 
shear is widest in the face where it constitutes a zone 2 feet wide, nnd is cut by curving gouge- 
slips and so crushed that it is a mass of leached, disintegrated quartz diorite. The foot-wall 
shear in this zone strikes north 70 degrees east, dips 60 degrees north-westerly, and the 
hanaing-wall shear strikes north 95 degrees cast and dips GO degrees north. The shear-zone 
is cut by a few criss-crossing stringers of quartz 1 to 2 inches wide, and containing small 
amounts of pyrite and arsenapyrite. In addition to the quartz in the face, the only other 
occurrence of appreciable size was a lens 2 feet long and 2 inches wide in the shear at a point 
18 feet from the mouth of the cut. Arsenopyrite and pyrite occur disseminated in small 
amounts in the vicinity of the 95.degree joints. 

“ The following samplss were taken in this cut and adit:- 
“(I). A hulk sample from a quartz-pyrite-arsenopyrite lens, 1~ foot long by 2 inches thick 

in the face, assayed: Gold, 0.10 oz. per ton; silver, trace. 
“(2.) A sample of the abundant grey-black gouge, 2 inches thick, in the hanging-wall of 

the shear, assayed: Gold, 0.01 oz. per ton; silver, trace. 
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“(3.) A 14.inch channel sample taken across the hack and consisting mostly of disin- 
tezrated quartz diorite assayed: Gold, 0.10 oz. per ton; silver, trace. 

“ A small showing beyond the mxth of the cut and in the creek-bottom was seen to be a 
quartz veinlet 1% inch wide that contained abundant sulphide. 

“ No. 6 is a showing in the bed of a branch creek, at an elevation of 1,500 feet and 660 
feet in a direction south 85 degrees east from the ofice. It is a sheeted zone 18 inches wide 
formed by joints spaced 2 to 8 inches apart, each of which is accompanied by the usual leached 
bordw and disseminated pyrite. The only quartz oeeurs as discontinuous %-inch stringers. 

“ No. 7, or the McDonald stripping, in the bed of the same creek as No. 6, is at an eleva- 
tion of 1,600 feet and is 220 feet in a direction north 80 degrees east from No. 6. This is a 
slopirw strippiw in the bed af the creek cvposinr a zone 12 to 18 inches in width and con- 
sistinp of tight j-,ints and a Z-inch blue quartz vein&. Towards the upper end of the 
strippinE the zone is more open and consists of alternating layers of gauge, crushed rack, and 
blue quartz v&lets; fine pyrite is abundantly disseminated through the quartz. A sample 
taken across 12 inches of the mixed material assayed: Gold, 0.01 oz. per ton; silver, trace.” 

Since the writina of the above report extensive underground work, comprising approxi- 
matrly 650 feet of driftina, crosscuttin,?, and raising, has been done on the showing or vein 
deseribcd as No. 4 in the above excerpt. Several tons of hi&grade ore have also been mined 
from the warkinrs. 

The main adit, which is on X’o. 4 vein, has been driven north 53 degrees east far 2’7 feet; 
thence alone the vein north 43 degrees east for 280 feet; thence north 28 degrees east for 
7 fact; and, lastly, north 53 degrees cast for 50 feet to the face (September 8th, IQ%), a 
total distance of 364 feet with R net drift-length on the vein of 357 feet. At 116 feet from 
the portal a crosscut has been driven south-eastward at south 62 degrees east for 33 feet, and 
at south 51 derrces cast for 40 feet; this intersects only one tight fissure that strikes north 
53 dczrces east and dips 15 deuces south-eastward at a point 63 feet from the drift. At two 
paints along the drift, raises have been driven and intermediate levels driven on the vein from 
the raises. At a point 126 feet from the portal a short raise goes up for 2 feet to a short 
intermediate ievcl that has been driven south-westward far 22 feet and north-eastward far 
17 feet. In this drift the quartz-sulphide ribbon ran,xes from 2 to 4 inches in thickness but 
dies rout in the north-easterly face, although the vein-shear continues as a crush-zone 4 to 18 
incht!s in width. A salnple across 4 inches of quartz and sulphides assayed: Gold, 4.24 oz. 
per ton; silver, 1.5 oz. per ton; lead, nil; zinc, 0.5 per cent. 

At 230 feet from the portal a raise has been driven on the vein, which dips 77 degrees 
south-eastward, for 96 feet to the surface (as measured from the main drift to the e&w). 
From this raise three intermediate levels have been driven south-westward on the vein, a 
lower level at RI% feet from the floor of the drift for 45 feet, a middle at I6 feet far 28 feet, 
and an upper at 24 feet far IO feet, as measured south-westward from the drift. In these 
internwdiate levels the vein varies from a ribbon conspicuously banded by quartz and sul- 
phides alld rangina from 1 inch to 3 inches in thickness to B ribbon of crushed sulphides, 
ranczinc from Ys to 1~ inch in thickness. A sample along a Z-inch ribbon in the ‘I-foot face of 
the lniddle level assayed: Gold, 13.2 oz. per ton; silver, 2 oz. per ton: lead, trace; zinc, 
2.1 per cent. 

In the main drift the vein-shear lacks appreciable quartz-sulphide vein-matter until from 
a wint 50 feet from the portal. At this point the vein-shear consists of 1 inch to 2 inches of 
quartz and sulphides, 10 inches of leached and partly crushed rock, and a little gouge, The 

hack of the drift is laxged from here to 93 feet. From 03 feet to 170 feet, that is to a point 
under the north-easterly end of the intermediate level above the first chute, the quartz-sulphide 
ribbon is fairly continuous, rsnginr from l/s inch to 2 inches in thickness; in the sub-level 
above it ranges from 2 to 4 inches. However, from 110 feet to 183 feet the quartz-sulphide 
ribbon, that is the ore, dies out, but the shear continues as a zone consisting of crushed rock 
and numerous gouge-slips and occasional ‘&inch lenses of crushed sulphides. From 183 feet 
to 243 feet the shear apain contains a fairly continuous quartz-sulphide ribbon that ranges 
from I inch to 3 inches in thickness, but from 183 feet to 307 feet the ribbon is badly sheared. 
In this section the vein-matter occurs only as paper-thin sheets of crushed sulphides lying 
within the crushed rock and gouge of the shear, the sheets rarely number more than two 
across the width of the shear. The shear-zone ranges from 1 inch to 1 foot in width, and 
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dies out at 307 feet as a slip containing from $ inch to 1 inch of gouge. From 307 feet to 
314 feet the drift bends slightly northward for 7 feet to intersect a second shear similar in 
strike and shear content to the first. This shear comes into the north-westerly wall at 305 
feet, as a zone 2 inches wide consisting of crushed rock and gouge, but containing no sul- 
phides. When the sulphides in the first shear died out, the drift was turned northward for 
7 feet and the second shear following from 314 feet to the face at 364 feet. The second shear 
contains from 2 inches to 1 foot of gouge, crushed rock, and paper-thin streaks of pulverized 
sulphides. 

The similarity of this second shear with the first in strike and kind, and the absence of 
any apparent connecting fault-surfaec, suggests that the two shears are parallel, @a echelon 

breaks. 
Numerous slips, striking east, join the second shear from the north-east; these do not 

continue into the other wall, but do enter the shear and off-set the paper-thin sulphide streaks. 
Because of laeginz in the back, these slips were not seen on either side of the first shear in 
the main drift, but similar ones were noted to the north-west of the shear in the open-cut when 
it was first being explored. These fractures are relatively ti.ght, but all are bordered by R 
narrow M-inch zone of leaching and some contain a thin film of gouge. It is suggested that 
the fractures are shear-fractures and that they probably connect the two main shear-zones. 

Hand-mining from the main drift and from the intermediate levels has been in progress 
thrdughout the greater part of year, and t,hc ore has been milled in a lo-ton Sundfelt mill. 

The Man 0’ War Mines, Limited, of the Bank of Toronto Building, Victoria, 
Rimy Group.’ B.C., owns the Rimy Nos. d to 8 mineral claims. These claims were staked 

in 1934 and 1935 by R. A. Pitre, W. J. Pitre, and Chas. Henri. The property 
is near the top of the mountain-side that slopes into Goldvalley Creek in the vicinity of the 
Rey Oro property. It is reached by a steep pack-horse trail that leaves Goldvalley Creek at 
the Rey Ore camp, at an elevation of 1,300 feet, and follows up the hillside in a series of 
switchbacks to the Rimy camp, at an elevation of 1,940 feet. A foot-trail leads from the camp 
to the lower sdit at an elevation of 2,210 feet, and to the upper adit at 2,420 feet. 

The hillside in the vicinity of the workings is covered by a thick growth of large timber; 
it is very steep, and bluffs and steep, rocky watercourses are numerous. 

The deposit consists of a quartz-sulphide fissure-vein in quartz diorite. 
At the time of the examination (September 8th, 1938) there were only two main work- 

ings; one, an upper adit 150 feet long, and another, an open-cut being faced-up for a lower 
adit at a point 150 feet below the upper one. 

The upper adit has been driven as a drift eastward for 150 feet from the bed of a small 
draw at an elevation of 2,420 feet. The vein strikes south 84 degrees east and dips 80 degrees 
south. It is a strong shear ranging from 4 to 10 inches in width and containing, besides 
crushed rock, a continuous quartz-sulphide ribbon that ranges from 1 inch to 3 inches in 
thickness. The quartz-sulphide ribbon usually lies closest to the foot-wall; it is succeeded 
by crushed rock, or breceia, and, lastly, by a fairly continuous film of black gouge on the 
hanging-wall. The rock formation is quartz diorite. 

At the time of examination, operations consisted of driving a lower adit 150 feet below 
the upper adit, and of mining high-grade ore from the upper. Production for the year was 
44 oz. gold and 51 oz. silver from 19 tons of ore. 

The Torres Zeballos Mines, Limited, of 475 Howe Street, Vancouver, B.C., 
Tortes Zeballos owns the mineral claims Omega No& I to 4, staked in 1937 by John Hagmo, 

Mines, Ltd.* and the Omega Fmctional, staked in 1938 by C. J. Haney. The property 
is on Pandora Creek, a creek that flows south-eastward and joins the 

Zeballos River at a point approximately 700 feet north-westward across the river from the 
mouth of Spud Creek. The camp is at an elevation of 1,260 feet, approximately 1 mile up- 
stream from the junction of Pandora Creek with the Zeballos River. 

The property is reached from the main Zeballos Road by crossing the river on a 
suspension foot-bridge at a point approximately half a mile south-westward from the 
Privateer mine. A foot-trail leads from the north-westerly end of the bridge, past the old 
Jack of Spades, now Maquinna, camp, up the mountain-side diagonally across to the south- 
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easterly bank of Pandora Creek, and up this to the camp and workings close to the creek- 
bottom; from the end of the bridge to the camp the horizontal d+tance is only about 
1% miles, but the trail is very steep and slow for mast of the distance. 

The camp and workings are in a steep-walled but accessible section of the valley-hottom, 
but both up-stream and down-stream the creek flows through B series of canyons and is 
relatively inaccessible. The main showing on the property comprises two strongly branching 
shears in greenstone and diorite. 

The shears, ranging from 4 to 12 inches in thickness, contain within their walls a mass of 
crushed rock and gauge, all of which has been thoroughly leached. Scattered grains of 
crushed pyrite, lenses of coarsely cleavable calcite, and a small amount of broken vein- 
quartz are scattered at infrequent intervals within the gauge and crushed rock. Small 
amounts of fine-grained sphalerite, galena, and arsenopyrite are disseminated in both the 
calcite and quartz. 

In the vicinity of the workings diorite predominates, but 250 feet up-stream from the 
adit tongues of granitic rock, intrusive into the diorite, become abundant. The workings 
comprise one short adit and home surface strippings in the creek-bed a short distance up- 
stream from the one camp-building (as of September 6th, 1938). 

The portal of the adit is on the north-easterly side of the creek at an elevation of 
approximately 1,320 feet-that is, up-stream from and 70 feet higher in elevation than the 
camp-cabin. 

The adit, 44 feet long, has been driven from approximately creek-level in a direction 
north 40 degrees east as an open-cut for IO feet, then as an adit in the same direction for 
16 feet, then at north 58 degrees east for 28 feet to the face (September 6th, 1938). At the 
portal it follows a strong shear that strikes north 55 degrees east and dips 80 degrees south- 
eastward. However, approximately 6 feet from the face the portal shear is joined by a 
vertical shear, striking north 60 degrees east, which comes into the north-westerly wall of 
the adit at a point 15 feet within the portal. 

A sample taken of the face across 6 inches and along 2 feet of white gouge and crushed 
rock within the shear assayed: Gold, 0.01 oz. per ton; silver, trace. A sample taken from 
a 12.inch by Z-foot pile of brown muck within the shear and evidently representing a con- 
centration of material carried down the shear from the surface and reported to contain 
zinc, assayed: Zinc, nil. A sample taken across a IO-inch width of leached wall-rock con- 
taining a few irregular Y-inch stringers of quartz and fine pyrite, assayed: Gold, nil; 
silver, nil. 

The rock formation in the adit comprises greenstone and diorite. Dense greenstone 
occurs in both walls of the cut and on both sides of the south-easterly shear, but in the adit 
it follows along only the south-easterly wall and only in the hanging-wall side of the south- 
easterly shear; the greenstone is conspicuously leached in the vicinity of the shear. Medium- 
grained diorite forms the north-westerly wall of the adit and occurs on either side of the 
north-westerly shear; the diorite is also conspicuously leached near the shear. Roth rocks 
show traces of contact metamorphism in the development of small brown patches of biotite 
hornfels. The presence of tongues of quartz diarite, 250 feet up-stream from the adit, 
indicates the close proximity of t,he body of aranitic rock responsible for both the meta- 
morphism of the diorite and greenstone and the mineralization of the shear-zone. 

Two hundred feet up-stream from the adit a small cut in the south-westerly bank of the 
creek exposes %-inch barren calcite vein in a narrow shear that strikes north 10 degrees west 
and dips 65 degrees northward. 

The Van lslc prapcrty, formerly owned by Man 0’ War Mines, Limited, 
Van Iale but now by Privateer Mine, Limited, consists of the following claims: Van 
Group.t Isle Nos. 1 and 2, Blue OS Nos. I and 2, Wolverine, Pe&0, Silver Bear, 

staked in 1933; and the Riverside and V.I. Nos. 1 to 4, staked in 1937. 
The workings consist of several combined stripping and open-cuts and two adits. The surface 
cuts are reached by a trail one-third of a mile from the old camp and the upper adit by a 
precariously perched Jacob’s ladder up the north-easterly side of the canyon. New camp 
buildings have been erected on the side road between the main Zeballos River Road and the 
old camp site on Van Isle Creek. 

+ By John s. Stevens”” and R. .I. Maeonnehie. 
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The surface workings are on the steep, heavily-wooded hillside on the south-westerly 
side of the south-westerly fork of Van Isle Creek; they extend south-westward from the 
creek-bottom, at an elevation of 650 feet, up the hillside to an elevation of 880 feet; a short 
distance beyond this the slope, at an elevation of 1,000 feet, flattens for 200 feet before 
changing direction to a westward slope. Most of the cuts have sloughed badly and only those 
which were open at the time of the examination (September, 1937) will be described. 

These cuts have been driven on a south-westward-striking shear that ranges in width 
from a tight joint to a sheared zone 12 inches wide, consisting of broken rock and varying 
amounts of quartz, with fine-grained pyrite and arsenopyrite. 

The lowest cut, at an elevation of 780 feet, has been driven in a direction south 45 degrees 
west for 16 feet. The north-westerly wall of the cut shows a fractured zone 8 inches in width 
that contains at one place, 3 feet from the portal, a lens of quartz 8 inches long and 2 inches 
wide, the quartz containing scattered pyrite and arscnopyrite. A sample taken across this 
lens assayed: Gold, 0.22 oz. per ton; silver, trace. A thin lens of sulphide, 1 inch thick and 
2 inches Ion,?, occurs in the Roar on the south-easterly side of the cut. The face, 5 feet high, 
contains four equally-spaced, tight joints striking south 45 degrees west and dipping 78 
degrees north-westward; the most north-westerly joint is a continuation of the fracture in 
the sane wall, described earlier. 

T 

South-westward and 45 feet higher up the hillside, a showing under a tree-root exposes 
a lens of quartz 2 feet long and 8 inches wide. This contains very little sulphide, but lies 
between strong walls. 

Farther south-westward along the strike and up the hillside at an elevation of 850 feet, 
a stripping 10 feet long exposes a strong shear ranging from 8 to 12 inches in width, and 
containing fragments of blue quartz that have been cut by numerous fractures paralleling the 
usual south-westerly strike of the shear. This quartz contains finely disseminated arseno- 
pyrite. A sample taken across an &inch width of the best-mineralized portion assayed only 
traces in gold and silver. 

The last working, a X-foot stripping farther south-westward up the hillside, begins at 
an elevation of 880 feet, exposes a section of the shear, ranging from 10 to 12 inches in width, 
that contains numerous Winch stringers of both blue quartz and vuggy quartz; small 
amounts of pyrite and arsenopyrite were seen in the quartz. A sample taken across 10 inches 
of shear, where the quartz and sulphides, pyrite and arsenopyrite, were heaviest, assayed: 
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Gold, trace; silver, 0.4 oz. Per ton; and one across 8 inches of crushed rock without any 
quartz or sulphides assayed traces only in gold and silver. 

The crest of the hill is some 50 feet above this cut, the slope flattening for 200 feet and 
then sloping steeply westward. 

The upper adit, at an elevation of approximately 560 feet, has been driven north-east- 
ward into the steep canyon-wall of the north-easterly branch of Van Isle Creek. Above the 
Portal the vein has been exposed up the bluff-face for some 100 feet. A quotation from the 
Annual Report of the Minister of Mines, British Columbia, for 1935, page F 40, describes the 
nature of the vein as it was then, at the time of “facing up ” far the adit:- 

“A fissured zone, strike north 45 degrees east and dip 80 degrees north-west, in por- 
phyritic andesite has been mineralized by quartz, pyrite, pyrrhotite, galena, and sphalorite. 
This fissured zone of crushed andesite, where examined, is 3 feet wide and contains quartz- 
sulphide veins that range in widths from 2 to 12 inches. The quartz is milky and is massive, 
not erustiform; pyrite, the most abundant sulphide, is fine-,grained and is usually in bands 
Parallel to the walls of the vein; pyrrhotite and sphalerite are disseminated in small amounts 
amongst the pyrite. A rrab sample taken in the open-cut from part of a quartz vein 3 inches 
wide, and containing a little Pyrite, assayed: Gold, 0.90 oz. per ton; silver, 0.10 oz. per ton.” 

Although the general features of the vein-structure may be seen in the accompanying 
plan, a few additional notes may be given. From the portal to 145 feet in, the main break is 
approximately constant in attitude and uninterrupted by major deflections from a uniform 
strike of north 42 degrees east and a vertical dip. In this section the main break, with a 
clean-cut hanginz-wall and accompanying gouge, is persistent, the quantity and nature of 
vein-matter varies, the width of the vein ranging froin 2 inches to 3 feet, and the sulphides 
in the narrower bands of 2. and 4.inch widths, and in one place an &inch width. In these 
sulpbide-bands pyrite Predominates; arsenopyrite, as contrasted to farther in, occurs there 
only sparingly. 

Branch fissures along this section include a %-inch joint at 34 feet and a &ilar break 
at 84 feet respectively from the portal. At 145 feet from the portal, the main vein, still 
striking 42 degrees and dipping 77 dcgrccs north-westward, splits into two smaller ones that 
cross the drift and join with another vein at 1FO feet and 172 feet respectively from the 
portal, to make a parent vein that strikes north 38 degrees east and dips 80 degrees north- 
westward. The other vein spoken of was broken into at a point 120 feet from the portal; it 
is a strong quartz-sulphide vein maintaininq a fairly constant width of 4 inches to its jmc- 
tion at IF0 feet and 172 feet with the branches from the first vein. Between 165 feet and 
185 feet the drift cuts a tongue of feldspar porphyry, the attitude of which was indeterminate 
because the rock in the apposite (south-easterly) wall of the drift was obscured by the vein. 
Beyond this point a widening of the drift permits a better examination of the vein-matter in 
the so-called parent vein (see above). This vein consists of quartz, in places abundant 
coarsely-erystalliaed calcite, and arscnopyrite; arsenopyrite is here the most abundant ml- 
phide, and others arc almost absent; this contrasts with the comparative scarcity of arseno- 
pyrite nearer the portal. The width of the vein ranges from 30 inches at 188 feet to 2 inches 

at 210 feet, and finally appears to disappear into a slip at 220 feet. It is to be noted that a 
marked shearinp, manifest,ed by numerous closely-spaced slips in the back, begins at 182 feet 
and continues to 220 feet, where the relief of stresses has been concentrated in three mai” 
gowe-filled fissures that apparently also represent a continuation of the vein-structure but 
which lack quartz-sulphide vein-matter-the vein-matter ended, as stated above, at 220 feet, 
As seen in the face, these three gouge-slips average 1 inch in thickness and one of them con- 
tains l/a inch of calcite; sample No. 8 indicates that the gouge and accompanying crushed rock 
contains little gold. 

The rock formation of this adit is, with the exception of the tongue of feldspar porpbyry, 
both altered even-grained and altered porphyritic andesite. 

In an effort to gain more complete information on values in the upper level, samples were 
taken at lo-foot intervals for the first 105 feet of the drift. 
as follows:- 

The assays of these samples are 

At Portal PIUS 5 feet, BwoSS 11 inches, along 3 inches, including in the width 4 inches 
solid quartz well mineralized by Pyrite, pyrrhotite, and sphalerite, and 7 inches of barren 
siliceous gouge: Gold, 0.18 oz. per ton; silver, 0.6 oz. per ton. 
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At portal plus 15 feet across 8 inches and along 6 inches of rusty decomposed material 
carrying streaks of good mineralization: Gold, 0.16 oz. per ton; silver, trace. 

At portal plus 25 feet aero~s 6 inches along 4 inches, the width being made up by 3 inches 
of solid quartz with fair mineralization and 3 inches of gouge: Gold, 0.02 oz. per ton; silver, 
trace. 

At portal plus 35 feet across 4 inches and along 4 inches of rusty decomposed vein 
material, containing little visible mineral: Gold, 0.02 oz. per ton; silver, trace. 

At portal plus 45 feet aeross 4 inches and along 4 inches rusty decomposed vein 
material with fair mineralization: Gold, 3.56 oz. per ton; silver, 2.8 oz. per ton. 

At portal plus 55 feet across 3 inches and along 6 inches of rusty vein material con- 
taining good mineralization: Gold, 0.44 oz. per ton; silver, 1 oz. per ton. 

At portal plus 65 feet across 2 inches and along 6 inches of fresh quartz well mineralized: 
Gold, 3.34 oz. per ton; silver, 2.1 oz. per ton. 

At portal plus 75 feet across 3 inches along 6 inches of almost pure quartz with little 
visible mineral: Gold, 0.42 oz. per ton; silver, 0.2 oz. per ton. 

At portal plus 85 feet across 1 inch along 8 inches of banded quartz containing little 
visible mineral but banded by dark streaks of fine-grained sulphides: Gold, 1.52 oz. per ton; 
silver, 0.9 oz. per ton. 

At portal plus 95 feet across 3 inches and along 1 inches of rusty gouge with little visible 
mineral: Gold, trace; silver, trace. 

At portal plus 105 feet across 11% inches along 10 inches of good strong quartz banded by 
fine-grained sulphides and containing a fair amount of other mineralization: Gold, 0.36 oz. 
per ton; silver, 0.6 oz. per ton. 

At a point 205 feet below the upper adit a second adit has been driven south-eastward in 
andesite. At 382 feet this crosscut intersected what was assumed to be the downward exten- 
sion of the vein exposed in the upper drift. Continued crosscutting proved a second zone of 
mineralization 76 feet beyond the first. From the evidence underground in the upper adit 
and from the surface exposures two such intersections were expected owing to a branching of 
the main vein, and fulfilment of this condition at the lower level lends authority to the 
assumption of downward extension. 

At the first intersection the vein strikes north-eastward and dips at 80 degrees to the 
north-west. The quartz is fresh, with some Tugs and comb structure. General shearing 
rather than single fissuring has created horses of andesite within the limits of the quartz. 
Mineralization is by pyrrhotite, arsenapyrite, pyrite, and a little sphalerite. Samples were 
taken at this location as follows:- 

Across 28 inches on the south-west wall, includiny a narrow width of andesite in eentre of 
shear, slight mineralization: Gold, trace; silver, trace. 

Across 16 inches on the north-east wall, full width of quartz, slight mineralization; Gold, 
trace; silver, trace. 

Select sample of the best mineralization obtainable from muck broken at the intersec. 
tian and by one swipe on the left wall: Gold, 0.01 oz.; silver, trace. 

At the second intersection the exposure, though narrower, is similar to the first, The 
quartz strikes north 32 degrees east, dips at 75 degrees to the north-west, and splits and 
branches within a zone of shearing. Samples taken are as follows:- 

Across 6 inches on the south-west wall, quartz and calcite gangue and good miner&ratio,, 
by pyrrhotite, pyrite, and arsenopyrite: Gold, 0.12 oz. per ton; silver, 0.3 oz. per ton, 

Across 3 inches on the north-east wall, mainly quartz and calcite, with little mineral: 
Gold, 0.16 oz. per ton; silver, trace. 

Across 13 inches of andesite on the foot-wall of the shear on the south-west wall, include 
ing two l-inch stringers of quartz and a small amount of pyrite: Gold, trace; silver, trace, 

The first of these two mineralized zones is presumed to be the vein upon which the upper 
adit was driven. The intersection in the lower tunnel is some 60 feet south-west of the portal 
of the upper tunnel so that at the present time no data are available as to conditions vertically 
below the mineralization exposed on the upper level. Drifting to the north-east from the 
lower crosscut was under way in April, 1938, but ceased some time prior to September, 1938. 
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The Zeballos Goldspring Mines, Limited, of 1016 Hall Building, Vancouver, 
Zeballos Gold- B.C., owns the Goldapring Nos. 1 to 6 mineral claims, staked in 1937 by 
spring Mines, John B. Madsen. The amp and the showings are on the south side of the 

Lrd.* valley of Fault Creek, a south-eastward-flowing tributary of the North Fork 
of the Zeballos River. The camp may be reached by following a steep foot- 

trail westward up the mountain-side from the King Midas camp on the North Fork of the 
Zeballos River. The King Midas camp is reached by a pack-horse trail that follows up the 
east bank of the North Fork of the Zeballos River, for a distance of 1 mile, measured from 
its junction with the Nomash River. 

The camp and workings are on the south side of the steep-walled valley of Fault Creek. 
The workings are on fissure-veins that follow up the steep and, in part, bluffy valley-wall: 
an average slope of 45 degrees was determined for the hillside. 

The showings on the property consist of two north-south fissure-veins in andesitic green- 
stone. 

The only workings at the time of the writer’s visit were strippings on these veins and an 
open-cut which was being started as an adit on the easterly of the two veins. This adit is 
300 feet westward above both Fault Creek and the camp, the elevation of the adit being 1,555 
feet. 

The easterly vein is exposed for a considerable distance in the bed of a watercourse tribu- 
tary to Fault Creek. The writer traced it in the rocky bed of the watercourse from the adit 
open-cut to the bottom of a rock chimney at B point 100 feet above open-cut: it is reported 
to have been found at various places up the hillside beyond this chimney. 

In the section seen, the quartz vein ranges from 1 inch to 8 inches in thickness, and the 
accompanying rusty, sheared greenstone from 5 to 12 inches; the shear and vein strike south 
75 degrees east and dip 60 degrees north-eastward. The sulphides include abundant pyrite, 
occasional patches of abundant ehslcopyrite, and minor amounts of sphalerite and galena. A 
sample of heavy pyrite taken from the vein 16 feet above the adit open-cut assayed: Gold, 
1.64 oz. per ton; silver, 0.5 oz. per ton, and a sample across the full 8-inch width of the vein, 
including 5 inches of scattered pyrite from the same place, assayed: Gold, 0.40 oz. per ton; 
silver, 0.1 oz. per ton. 

The lowest stripping on the westerly vein is at an elevation of 1,450 feet, and approxi- 
mately 150 feet above a point in Fault Creek that is 700 feet up-stream from the camp. 

The vein is discontinuously exposed by strippings in the overgrown bed of a small water- 
course flowing northward into Fault Creek. The shear and vein strike south 20 degrees west, 
dip 70 degrees eastward. The shear ranges from 1 inch to 5 inches in width and contains 
either a few l-inch ribbons of quartz or a single ribbon ranging from 1 inch to 3 inches thick. 
Sulphides are less abundant in this than in the easterly shear previously described, the only 
sulphide, pyrite, occurs in small amounts. A sample taken along 8 l-inch ribbon of quartz 
for 2 feet at an elevation of 1,350 feet, assayed: Gold, 0.30 oz. per ton; silver, trace. A 
sample taken near the base of a rock chimney at an elevation of 1,465 feet, for 5 feet along a 
quartz ribbon ranzing from 1 inch to 3 inches in thickness, assayed: Gold, 0.20 oz. per ton; 
silver, trace. A sample taken at an elevation of 1,650 feet along 1 foot of a lean but strong 
3.inch quartz ribbon, assayed: Gold, trace; silver, trace. 

SPECIAL REPORTS. 

Typewritten copies at 25 cents each are available to those who specially request reports 
on the following properties:- 

Quadra Island: Geiler Group: Rebecca Group. 
Read Island: Solyman-Freja Group. 

l BI .loh 8. stevenron. 
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PROGRESS NOTES. 

BY 
J. A. MITCHELL AND JAMES STRANG. 

LODE-GOLD DEPOSITS. 

BRIDGE RIVER CAMP.* 

Pioneer Gold Minea of B.C., Ltd.--H. T. James, general manager; E. F. Emmans, general 
superintendent. Development-work on the main vein continued in 1938, and was confined 
mainly to the levels between 14 and 26. In that section of the mine the drifting on.inter- 
mediate lcvcls completed the blocking-out of ore indicated by previous years’ work. This 
work will be continued on incompleted levels in 1939. This development work accounted for 
5,985 feet of lat.ere.1 development and 3,034 feet of raising. 

Work on No. 4 shaft was continued and practically completed by December 31st. This 
shaft will open up three new levels--27, 28, and 29-for exploration during the coming year. 
The advance in sinking and shaft pockets amounted to 518 feet for the year. 

Ore hoisted during the year totalled 142,775 tonsi the milled tonnage amounted to 
123,304 tans. 

The averwe employment during the year was: Mine, 197; mill, 27; surface, 59; and 
salaried officials, 32. 

Bmlome Mines, Ltd. (N.P.L.).-Richard Bosustow, general manager; D. N. Matheson, 
general superintendent; E. J. Chenoweth, mine superintendent. During 1938 a total of 
15,888 feet of lateral exploration and development-work was done in the Brnlorne mine; also 

1,586 feet of raising, 94.5 feet of sinking, and 13,202 feet of diamond-drilling. 
The average employment during the year was: Mine, 303; mill, 18; surface, 51: and 

salaried employees, 36. 
The installation in the Crown shaft of an Ingersoll-Rand double-drum electric hoist, with 

a rope speed of 1,000 feet per minute and a pull of 15,000 lb., was completed in February, and 
since then has been in constant service. Most of the development-work was done on the 14th 
and 12th levels, which are serviced by this shaft. 

The compressor huildinp was enlarged and a new 2,100.foot Ingersoll-Rand compressor 
was installed. 

A new coarse-ore bin and sorting plant was constructed during the year. ‘These addi- 
tions doubled the coarse-ore storarc and made it possible to eliminate practically all dilution 
from the mine run. 

B.R.X. (1.955) Consolidated Mines, Ltd.-E. R. Shepherd, manager. Early in the year a 
pilot-mill was erected at this property to determine- the average value and correct processing 
of the large amount of low-grade ore indicated by several thousand feet of development upon 
the shear-zone. 

It was necessary to drive a ventilation and auxiliary exit raise, 12 by 5 feet in section, 
a total distance of 710 feet in material too low-grade to sustain milling costs. Because of 
this, and limited finances, the mill had to be shut down until the raise was completed. On 
November 9th this was accomplished, but there was a temporary shut-down on November 
20th. Before the end of the year operations were resumed. The average employment for the 
year was: Mine, 23; surface, 19; mill, 7, when operating; salaried ofieials, 4. The develop- 
ment footages are: 1,596 feet of drifting, 213 feet of crosscutting, and 710 feet of raising. 

Holland Gold Minen, Ltd.-Frank L. Holland, general manager; John S. Holland, mine 
foreman. An exploratory adit on this property was advanced to a point over 600 feet from 
the portal. A crew of five men (maximum) was employed and power-drills were used. 

Ho Bo Prospect.-Pioneer Gold Mines of B.C., Limited, drove a prospect adit on this 
property during 1938. 

Golden Ledge Syndicate.-Chas. Plaxton, general manager. Ninety-six feet of hard- 
rock tunnel was driven at this property during the year. 
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Mir: Gold &fines, Ltd.-Howard Cameron, managing director. Three hundred and 
seventy-five feet of crosscut tunnel was driven on this property during the year. In addition 
to this some diamond-drilling was done. 

Lx& Studs? Gold Mines, Ltd.--Grant Mabood, rrmnaging director. In xldition to 
surfaec stripping and open-cutting, it is reported that 70 feet of 5. by ‘i-foot rock tunnel was 
driven on this property. 

Gem.-At the Gem mine, operated by this company during 193X, first under the super- 
vision of J. M. Hill and later under G. Donald Emigh, there was accomplished 115 feet of 
drifting and 251 feet of crosscutting, this in addition to surface work. Work commenced on 
duly 2nd and finished un December 23rd. During this time an average of five miners, one 
blacksmith, and a cook were employed. 

TASEK” LnKE AREX.’ 

‘I’rr!,loT-Wkdfnll Gold dlini?rg Co., Ltd.-S. H. Davis, superintendent; R. H. Stewart, 
consulting cnrinecr. At the I‘a&w- W+zdj’aEalZ mine an adit tunnel was completed to effect a 
connection with the old workings, which were flooded to a depth of 120 feet. The head of 
water was reduced by an advancr drill-hole from the face of the tunnel and the final drainage 
completed by blasting this drill-hole; sulphuretted hydrogen escaping from the drill-hale 
caused a temporary suspension of operations. 

After the connection was made, a section of the old workings was enlarged. A shaft- 
station waq cut, and a shaft sunk 121 feet. At 100 feet below the collar a second shaft- 
station was cut for the new 3OO-foot level. A crosscut was then driven 70 feet south-eastward 
to intersect the vein at 58 feet. Drifting on the vein in a north-easterly direction was then 
carried on until operatiws ceased on November Sth, when the face was at 81 feet. Water 
seepaw increased noticeably below 50 feet during shaft sinking hut at no time amounted to 
mwe than IO gallons per minute. 

The mining operations consisted of 604 feet of new tunnel, 210 feet of enlarging of old 
tunnels, 30 feet of raising, 121 feet of shaft sinking, and 2 shaft-stations. 

Hi Do Gold &f&es, Ltd.-At this company’s property a tent-camp was established at a 
safe site and about 3 miles of trail made. In addition to numerous open-cuts, an ES-foot adit 
was driven on No. 5 vein and about IO feet of tunnel, now caved, was driven in an attempt to 
locate the source of rich gold-bearing quartz float. 

The tunnelling was mainly done in 1937 but has not been previously reported. 

CHILCOTIN AREA.* 

The following properties in the Chile&in District were apparently inactive during 1938: 
Morris Gold Mines, Limited, Langmq Standard, and Argo was surveyed, Vi& on which 
assessment-work has been filed for ten years in advance. 

LILLOOET AREA.* 

Grange Consolidat,ed Gold Mines, Ltd.-Joseph McPherson, mine manager; John Bennett, 
consulting engineer. Operations ceased at this property on June ZZnd, 1938. 

S. F. Mead, of Clinton, is reported to have done extensive open-cutting and to have driven 
23 feet of tunnel on what is thought to be the Dawson vein near Clinton. 

ASHCROFT-KAMLOOPS AREA.* 

Vidette Gold M,ines, Ltd.-D. B. Sterrett, general manager; Richard Avison, mine super- 
intendent. During 1938 there was accomplished at the Vidette mine, 1,866 feet of drifting, 
1,196 feet of crosscuttinp, 904 feet of raising, and 2,152 feet of diamond-drilling. 

This work developed portions of the Bluff and Broken Ridge veins above the 4th level and 
the new “ 70 ” vein on the 3rd and 4th levels. Finances were inadequate to carry on develop- 
ment, and at the beginning of March it was found necessary to run the mill in order to meet 
the operating costs. Under this arrangement only two or three crews can be kept on develop- 
ment-work and the progress is slow. The mill was treating 20 to 25 tons per day and the 
gold production was about 14 oz. daily. 

The employment axerages for the year are: Mine, 46; mill, 9; surface, 38; and salaried 
employees, 7. 
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Savona Gold Mines, Ltd.-In the early part of the year it is reported that 94 feet of 
crosscuttin and drifting was done on this property. The mine was idle at the end of the 
year and the workings were reported to be flooded. 

Martel Gold Mims, Ltd.-A. E. Jam&on, managing director. When inspected in April, 
this mine was being worked one shift by contractors. Six men were employed. Work was 
suspended in the early autumn. 

Coronation Gold Prospeet.--J. Johnson, managing director. Two OT three men were 
employed intermittently, driving an incline on this property. 

SQUAMISH An’&+ 

Ashloo Gold Mines, Ltd.-This property is situated about 28 miles by road and trail from 
Squamish, on the Ashlu River. The mine worked the greater part of the year, closing down 
the last two months due to transportation difficulties in winter weather. The winse was eon- 
tinued from the IJOO- to the 1,000.foot level and a little development-work done on each of 
these levels. Practically all the ore for the mill came from stopes and raises between the 
1,200.foot level and the surface. About 27 men are employed, 15 men underground and 12 on 
the surface and mill. 

Gem Gold Mines, Ltd.-This mine remained closed until the latter part of the year when 
it was reopened. Some development-work is being carried out on the 150-foot level. Five 
men are employed. 

Priuatew-Owned and operated by the Privateer Mine, Limited, is situated in Spud 
Valley and 4 miles along the highway from the beach. A great deal of development-work has 
been carried out at this mine during the year. Levels developed from the surface are the 
600., 800., 900-, 1,000., and l,lOO-foot, all connected by a system of raises with stoping carried 
ou between the 1,000. and 800.foot levels. Before the mill was built, 1,541 tons of ore was 
shipped to Tacoma, and since then 6,679 tons have been treated in the mill. A %-ton cyanide 
mill was completed in September and went into operation. A modern Diesel power plant 
and air compressors have been installed, the air compressors supplyin 1,150 cubic feet of 
air. Up-to-date bunk-houses, cook-house, and dining-room have been built, with accommoda- 
tion for well over 130 men. 

Spud Valley Gold Mines, Ltd.-This property is about 2% miles farther up Spud Valley 
than the Privateer mine. Four workings have been driven, Nos. 1, 2, 4, and 8. No. 1 tunnel 
and No. 4 tunnel have been driven through the mountain to the Goldvalley side. A three- 
compartment raise was driven from No. 4 tunnel to No. 2 adit and No. 3 level was broken 
off this raise. Stopes were started on No. 4 level and No. 3 level, the ore being sent to the 
mill during December; 1,702 tons were treated. A 50.ton mill was ready for operation early 
in December. A ~PW Diesel power plant capable of producing 476 horse-power and au aerial 
tramway from the mine to the mill were erected during 1938. New camp buildings, bunk- 
house, cook-house, and din&-room capable of accommodating forty-eight men, have been 
built. 

White Sfm Group.&At this property work was resumed on October 16th, since when an 
appreciable amount of development has been done under the management of T. D. Picksrd. 
This includes a new drift adit on the No. I vein at 1,088 feet elevation (or 122 feet lower than 
the upper adit), from which a crosscut was being driven towards No. 8 vein. A 2-drill 
Ingersoll-Rand Diesel-driven compressor was installed and new buildings include power-house 
and &cc. George M&at, foreman, is in charge of a crew of eleven men. 

SIDNEY INLET DISTRICT.~ 

Sidney Znlet Miming Co., Ltd.-This company’s copper property is at Sidney Inlet on the 
west coast of Vancouver Island, and was formerly operated as the Indian. Chief mine by the 
Tidewater Company. The old mill and wharf were dismantled. The mill is a 120-ton con- 
centration plant using flotation process, with bunkers and aerial tramway system to convey 
the ore from the mine to the mill. New hunk-house and cook-house were built at the beach 
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and the old camp buildings at the mine rehabilitated. The portals of Nos. 2 and 3 adits were 
cleared out and retimhered, track was laid in these adits and conneetians were made under- 
ground to the Green adit which is driven from the surface on the other side of the mountain. 
Development-work was started on the faces of Nos. 2 and 3 levels and 0r.e for milling purposes 
was taken from No. 223 stope pillars. A total of 4,553 tons of ore was produced from 
September to December. Some 2,209 tons of ore was treated from the dump outside, making 
a total of 6,150 tons through the mill. 

HERBERT AR~W SEcTmN:t 

The Premier Mining Company have taken over the Abco mines at the head of Herbert 
Arm. Sixteen men are employed. So far the work consists of repair-work and exploratory 
work. 

COPPER DEPOSITS.+ 

HOWE SOUND Awn. 

Britannia Mining and Smelting Co., Ltd.-C. P. Browning, general manager; C. V. 
Charlton, secretary-treasurer; C. G. Dobsan, mine superintendent. This mine is one of the 
largest producing mines of British Columbia, and although the price of export refinery copper 
was lower in I!138 than in 1937, the output and number of men on the pay-roll was steadily 
increased. The number of men employed in the mine, surface, and mill toward the end of 
the year totalled 1,309. The production from all the mines amounted to 2,206,992 tons. The 
recovery of metals was augmented by the operation of the copper precipitation plant which 
continued to treat the mine waters. From this tonnage 33,337,978 lb. of copper, 12,449 oz. of 
gold. 161,912 oz. of silver, and 74,951 tons of pyrite were produced. 

Development-work totalled 26,208 feet or 4.96 miles, made up as follows: Drifting, 7,177 
feet; crosscutting, 3,996 feet; raises, 12,880 feet; powder blast workings, 1,916 feet; sinking, 
Victoria shaft, 240 feet. In addition to this there was a total of 20,303 feet of diamond- 
drillin<:. 

Duriw the year the 41.01 raise system was completed giving a continuous ore-pass raise 
between the 2,700. and 4,100-foot levels. The No. 3 crusher was installed on the 3,900-foot 
level in this raise system. The 39-O raise was completed to the 3,500-f& level, this eom- 
pletes a through airway and manway from the 4,100.foot tunnel portal to the 2,100-foot level, 
and provides good ventilation for all the workings off No. 4 shaft. 

MERCURY DEPOSITS.* 

Empire Mwewry Mines.-Alex. J. Fraser, superintendent; R. F. Brown, of California, 
construction engineer. At the Mnnitou mine, operated by the above company, development- 
work done during the year c-nsisted of 318 feet of drifting, 160 feet of crosscutting, 200 feet 
of raising, and 14 feet of sinking. 

A small tonnage of ore was reduced in the mill. This mill has a capacity of 10 tans per 
twenty-four hours hut has worked only intermittently to date. 

An average of five men was employed in the mine and eight on the surface. 

CHROMIUM DEPOSITS.* 

Chrome Pit.--John 0. Williams, superintendent. This property is 4% miles west of 
Asberoft, B.C. A syndicate known as the Calgary Mineral Syndicate had four men on this 
property, employed in uncovering B supposedly large body of chromite mineralization of good 
grade. This property was located by Lester Starnes, of Ashcroft, B.C., in August, 1938. 

PLACER-GOLD DEPOSITS.* 

Brodt’s Placer.-Luther Fritz, watchman. Bradt completed 134 feet of shaft through 
hard-packed gravel, but was driven out by the Fraser River water. He later died and Luther 
Fritz was appointed as watchman, It is reported that coarse gold was recovered from the 
bottom of the shaft. 

+ BY James strang. 
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The following placer operations were inactive during the year: B.C. Gold Dredges, 
Limited; Fraser River High Bar Placers; Northwest Mining and Development Company; 
Bridge River Placers. 

A few leases were worked by hand at Franch Bar, Watson Bar, and at the head of 
Churn Creek. 

QUARRIES, SHALE, AND CLAY PRODUCTS.+ 

BURRARD INT,ET. 

Coast Quavia, Ltd.-T. Burrows, superintendent. Conditions at Granite Falls quarry 
were renerally found to be good. Work during the year has been intermittent. The stone 
from this quarry is used for general construction-work. The number of men when fully 
cmploycd ranges from seven to ten. 

NORTH VANCOUVER AREA. 

De&s Saxd and Gxwel, Ltd.-T. 0. Burgess, superintendent. Work has been fairly 
steady t,hroughout the year. Plant equipmcnt at this property is kept in good condition, and 
every care taken to operate safely. Six men an employed. 

Cascade Sand axd Grnvel Co.-W. A. McCullum, superintendent. Conditions were gen- 
erally found to be good. Ten men are employed. 

l3.C. Sand rind Gravel Quavrl/.-K. Morrison, superintendent. This plant worked only 
occasionally during the year. When working, six men were employed. 

FRASER RIVER DELTA AREA. 

G&Z, Dros.’ Quarq(.-Situated at Silver Valley, Pitt River. The stone from this quarry 
is used in general construction-work. Conditions generally are found to be good at this plant. 

Maqhill Sand axd Gravel Qaarw-Operated by Gilly Bras., Limited, and situated on 
the banks of the Fwser River. This plant is kept in very good condition. About sixteen 
men are employed fairly regularly throughout the year. 

Claybum Compmy, Ltd.-This company’s plant is situated at Kilgard, about 50 miles 
east of Vancouver. Fireclay, firebrick, and various forms of refractory forms as well as 
common brick and sewer-pipe are produced. The fire&y is obtained from deposits at Kil- 
gard worked by underground methods similar to coal-mining. A shale quarry is operated in 
conjunction with the mine-i. About 1,200 tons of fireclay and 275 tons of shale was pro- 
duced. Seventy men are employed, ten of these being in the mine. 

GARRIOLA ISLAND. 

G,rbr~io,a Shdc P7duets, Ltd.-Char& T. delonx, manager. This property resumed 
operations for the 1938 season on May Z’ith, and gave employment for twenty-eight men until 
the plant closed down on December 6th for the winter months. The shale is put through 
the processing: plant adjacent to the quarry, where an excellent quality of brick is manufac- 
tured and sold principally in the Vancouver market. 

SAANICH INLET, VANCOUVER ISLAND. 

B.C. Ce~~~~enf Co.-Operating two quarries and a cement plant at Bamberton. About 
twenty men are employed in the quarries, with a total crew of around 105 men for the 
whole plant. 

NEISON ISLAND. 

Vmm~mer Granite Co.-This company operates a dimension-stone quarry on Nelson 
Island. Work here has been intermittent throughout the year. 

TEXADA ISLAND. 

Pacific Lime Co.-This company operates two limestone quarries at Blubber Bay, pro- 
duciw quicklime, hydrated lime, and various limestone products. Labour disputes have inter- 
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fered with the regular working of the plant, but twenty-four men are regularly engaged in 
the quarry. The plant and quarry are kept in good condition. 0. Peele is manager. 

B.C. Cement Co.-This company operates a limestone quarry on the apposite share of 
Blubber Bay from the Pacific Lime Company. The limestone, after passing through crusher 
plant, is shipped to the cement plant at Bamherton. Seven men are employed. Robert 
Hamilton is in charge. 

Vananda Quawy.-A limestone quarry supplies limestone to various pulp-mills and 
crushed limestone to the coal-mines of Vancouver Island. Fourteen men are employed. 

FITZHUGH SOUND, MAINLAND COAST. 

Koeye Riue~ Quarry.-P. Christenson, owner. There are two small quarries operating 
here supplying limestone far the Pacific Mills at Ocean Falls. They are located on Koeye 
River abnut 7 miles south of Namu. These quarries can now take are of the entire require- 
ments of the Pacific Mills for lime rock. Twelve men were employed. A total of 7,343 tons 
was produced. 
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