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SUMMARY i 

1. The Surf I n l e t Area i s on P r i n c e s s Royal I s l a n d , 
approximately 160 km southeast of Prin c e Rupert and has 
been a major source of g o l d , s i l v e r and copper i n the 
pa s t . The main p e r i o d of o p e r a t i o n was between 1917 and 
1 926 . 

2. The Surf and Pugsley mines produced to the end of 1942 
a t o t a l of 1,091,131 tons from which were recovered 
382,351 ounces of go l d , 208,752 ounces of s i l v e r and 
6,314,341 pounds of copper. The average head grade was 
0.425 ounces per ton g o l d . M i l l r e c o v e r i e s averaged 
between 88$ and 92%. 

3. The ore was mined from underground workings. Access 
below 900 l e v e l i s from i n t e r n a l i n c l i n e d s h a f t s . The 
e n t i r e o p e r a t i o n was e l e c t r i f i e d from a nearby lowhead 
h y d r o e l e c t r i c p l a n t . 

4. Gold m i n e r a l i z a t i o n i s l o c a l i z e d along an ex t e n s i v e , 
complex shear system that cuts g n e i s s and d i o r i t e . Gold 
a s s o c i a t e d with p y r i t e occurs i n q u a r t z - a n k e r i t e -
- s e r i c i t e - s u l f i d e v e i n s . 

5. Ore shoots are up to 12 meters wide and range from 30m 
to 300 meters long. D i s t r i b u t i o n of ore w i t h i n the 
ve i n s depend on l a t e stage f a u l t adjustments and 
f l e x u r e s d u r i n g which ve i n s along c e r t a i n shear 
s u r f a c e s were f r a c t u r e d and m i n e r a l i z e d . 

6. Ore re s e r v e s c a l c u l a t e d by mine s t a f f when the mine 
c l o s e d i n 1942 due to labour shortages and general 
wartime c o n d i t i o n s were 47,000 tons at h i s t o r i c grades 
(0.4 oz/ton Au). Mine Dumps ou t s i d e of 550 p o r t a l have 
been estimated to c o n t a i n i n excess of 400,000 tons 
averaging a cut grade of 0.059 oz/ton Au. 

7. There i s e x c e l l e n t p o t e n t i a l to f i n d more ore down-dip 
from the Pugsley and Surf ore zones. Other areas of 
high e x p l o r a t i o n p o t e n t i a l are between the two ore 
zones and south of the Pugsley workings. 

8. A Stage I program of b i o l o g i c a l p r e o x i d a t i o n leach 
t e s t i n g on dump m a t e r i a l , data c o m p i l a t i o n and 
p o r t a b l e , modular m i l l design f e a s i b i l i t y i s 
recommended at an estimated cost of $86,250. 

9. Contigent on the r e s u l t s of Stage I, A Stage II program 
of s u r f a c e diamond d r i l l i n g on the Pugsley Zone and 
l i m i t e d r e h a b i l i t a t i o n of 900 l e v e l Pugsley Mine to 
examine the south e x p l o r a t i o n d r i f t i s recommended at 
an estimated c o s t of $564,650. 

10. I f r e s u l t s of Stage I and II are f a v o u r a b l e , then 
dewatering of the Pugsley Mine and underground 
e x p l o r a t i o n w i l l be w a r r a n t e d . 
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INTRODUCTION 

The Surf I n l e t - P u g s l e y Mines are the seventh l a r g e s t 
source of g o l d i n B r i t i s h Columbia, having produced a t o t a l 
of 1,091,131 tons of ore with o v e r a l l r e c o v e r i e s of 0.350 
ounces g o l d , 0.18 ounces s i l v e r and 0.29 % copper per ton. 
M i l l r e c o v e r i e s were approximately 88^-9296. Only 
B r a l o r n e - P i o n e e r , Rossland, Premier, N i c k l e Plate-Mascot, 
I s l a n d Mountain - Cariboo Gold Quartz and Phoenix have 
produced more g o l d . 

Very l i t t l e p u b l i s h e d g e o l o g i c a l i n f o r m a t i o n i s 
a v a i l a b l e on the Surf I n l e t area or the ore bodies which 
were mainly mined i n the p e r i o d 1917-1926. However, a 
d e t a i l e d c o l l e c t i o n of p r i v a t e r e p o r t s , plans and s e c t i o n s 
documenting the g e o l o g i c a l and e x t r a c t i o n processes have 
been saved by the present owners; Matachewan C o n s o l i d a t e d 
Mines L t d . 

Gold m i n e r a l i z a t i o n i s l o c a l i z e d along an e x t e n s i v e , 
complicated shear system that has developed i n i n t r u s i v e 
and g n e i s s i c v o l c a n i c s and metasediments of the Coast 
P l u t o n i c Complex. Gold a s s o c i a t e d with p y r i t e occurs i n 
q u a r t z - a n k e r i t e - s e r i c i t e - s u l f i d e v e i n s . D i s t r i b u t i o n of ore 
shoots w i t h i n the ve i n s depend on l a t e stage f a u l t 
adjustments and f l e x u r e s during which v e i n s along c e r t a i n 
shear s u r f a c e s and zones were f a c t u r e d and m i n e r a l i z e d . 

Current i n t e r e s t i s focussed on a p p l y i n g modern 
m e t a l l u r g i c a l l e a c h i n g processes f o r enhancing g o l d 
recovery from dump m a t e r i a l , e x p l o r a t i o n of down-dip 
e x t e n t i o n s of the Pugsley and Surf ore bodies and the 
p o s s i b i l i t y of new ore zones south of the Pugsley workings 
as suggested by s u r f a c e m i n e r a l i z a t i o n . 

Approximately 400,000 tons of dump m a t e r i a l i s s i t u a t e d 
o u t s i d e the Surf 550 l e v e l p o r t a l that sampling i n d i c a t e s a 
cut value averaging s l i g h t l y i n excess of 0.05 oz/ton Au. 

Ore r e s e r v e s c a l c u l a t e d at the c l o s e of the mine i n 
1942 due to labour shortages and gene r a l wartime c o n d i t i o n s 
are 47,000 tons at h i s t o r i c grades (0.4 oz/ton Au). 

Th i s r e p o r t summarizes g e o l o g i c a l c o n s i d e r a t i o n s , 
necessary to evaluate the e x p l o r a t i o n p o t e n t i a l of the 
pr o p e r t y and recommends a three stage work program. 
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LOCATION AND ACCESS 

The Surf and Pugsley Mines are l o c a t e d near the head of 
Surf I n l e t on P r i n c e s s Royal I s l a n d approximately 160 
k i l o m e t e r s southeast of the main supply base at P r i n c e 
Rupert, F i g u r e 1. The property i s at 53° 05'N l a t i t u d e 
and 128° 53'W l o n g i t u d e i n mapsheet NTS 103 H/2W about 
105 km southwest of K i t i m a t and 115 km northwest of B e l l a 
B e l l a . The nearest s i z e a b l e community i s H a r t l e y Bay, 44 km 
n o r t h e a s t . The docking f a c i l i t y at Butedale on the east 
coast of P r i n c e s s Royal I s l a n d i s a p o r t of c a l l f o r s h i p s 
t r a v e l l i n g the "Inside Passage" between Vancouver and 
P r i n c e Rupert. Butedale i s 16 km east of the Surf I n l e t 
m i n e s i t e . Ocean-going ships were able to c a l l on the wharf 
at the head of Surf I n l e t when the mines were i n 
p r o d u c t i o n . C u r r e n t l y the most a c t i v e center of mineral 
e x p l o r a t i o n near Surf I n l e t i s Trader Resource Corp's g o l d 
p r o j e c t on Banks . I s l a n d , 90 km to the northwest. 

The Surf and Pugsley orebodies, l o c a t e d on the n o r t h 
and south s i d e s of Paradise Creek, are 11 km from the wharf 
and h y d r o - e l e c t r i c power s i t e at the o u t l e t of Cougar Lake. 
In the p a s t , e l e c t r i c tramways and barges formed the supply 
l i n k from the mines to tidewater. A tug and barge c a r r y i n g 
f i f t e e n 1-ton mine cars operated on the l a k e . At the mouth 
of Paradise Creek an o v e r h e a d - t r o l l y e l e c t r i c r a i l r o a d ran 
to the camp on an even grade. An i n c l i n e from the ocean 
dock to the l a k e , a distance of 314 f e e t , and equiped with 
an e l e c t r i c h o i s t completed the t r a n s p o r t a t i o n . F i x e d wing 
a i r c r a f t with f l o a t s can land on Paradise Lake and a short 
f o o t - t r a i l connects Paradise Lake to the m i n e s i t e s . 

Topography i n the area i s very rugged w i t h steep s i d e d 
peaks r i s i n g to a maximum e l e v a t i o n of 1100 m ASL. The 
lowest l e v e l i n the Pugsley Mine i s the 1500 L e v e l which i s 
500 f e e t (152 m) below s e a - l e v e l . The lowest l e v e l on the 
Surf Mine i s the 1400 and i s 275 f e e t (84m) below 
s e a - l e v e l . 
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CLAIM STATUS 

The p r o p e r t y c o n s i s t s of the f o l l o w i n g claims as 
i l l u s t r a t e d on F i g u r e 2, as l i s t e d by Freeze and Juras 
(1981 ) : 

TABLE 1 

LIST OF CLAIMS 

Crown Grants 

Owner: Matachewan C o n s o l i d a t e d Mines L t d . 

21 Crown Grants 

Bee Lot 1915 Lake F r . Lot 32 
Bench 35 Lakeview 229 
B l u e b e l l 2485 Mar c i a 2484 
B l u f f 34 Mountain F r . 37 
Cas s i e 228 O l i v e 227 
DLS 31 P r i n c e s s Royal 7 
E x c e l s i o r 9 Sadie 8 
G r a n i t e 1916 Sea F r . 1914 
Gulch 33 Twin Peaks 38 
Independence F r . 222 UTA F r . 36 
La Quivree 39 

Annual M i n e r a l Land Taxes (1983) $518.21 

Owner: Cominco L t d . 

Claims U n i t s Rec. Nos E x p i r y Date 

Bear 1 
Bear 2 
Bear 3 

1 5 
1 5 
20 

2221 
2222 
2223 

Ap r i1 16 
A p r i l 16 
Ap r i 1 16 

1 987 
1 987 
1 987 

3 50 
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TABLE 1 (continued) 

LIST OF CLAIMS 
Placer Development L t d 

Claims 

Summit 

Bonanza 

Anaconda 

Turner F r . 

Homestake 

Sea G u l l 

Brown Bear 

L i t t l e Tomy F r . 

S u n l i g h t F r . 

Sea L i o n F r . 

Sheet Anchor Fr 

Jen 1 

Jen 2 

Jen 3 

Jen 4 
1 5 

U n i t s 

20 

20 

1 0 

20 
81 

Record Nos. 

1 980 

1 981 

1 982 

1 983 

1 984 

1 985 

1 987 

1 986 

1 988 

1 989 

1 979 

2693 

2694 

2695 

2696 

E x p i r y Date 

January 14, 1987 

1 987 

1987 

1 987 

1 987 

1 987 

1987 

1 987 

1 987 

" 1 987 

1 987 

November 27,1986 

1986 

1986 

" 1986 
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Mi s c e l l a n e o u s Assets 

C e r t i f i c a t e of T i t l e (Matachewan) 

No. 80162-1 Lot 7 (except 1.43 Ac.) and d i s t r i c t l o t 
40, 2486, 2487 and 2488, a l l Range 4, 
Coast D i s t r i c t . 

No. 9244-1 Lot 11, Range 4, Coast D i s t r i c t , 
r e g i s t e r e d i n name of Surf I n l e t Power 
Co. L t d . 

No. 14746-1 Lot 1366, Range 4, 
r e g i s t e r e d i n name of 
Co. L t d . 

Coast D i s t r i c t , 
S urf I n l e t Power 

No. 12251-1 1.43 Ac. of Lot 7, Range 4, Coast 
D i s t r i c t , r e g i s t e r e d i n name of Surf 
I n l e t Power Co. L t d . 

Water r i g h t s f o r Cougar Lake power and le a s e of s i t e f o r 
wharves and powerhouse (Matachewan), water r e n t a l (1983) 
$1,106.50. 

Timber r i g h t s are a s s o c i a t e d with some of the 
crowngrants. Tree Farm Licence 25 (Block 5C) owned by 
Western F o r e s t Products i s s i t u a t e d immediately south of 
the m i n e r a l c l a i m s . Minor recent l o g g i n g has taken p l a c e 
around Whalen Lake and at the head of Drake I n l e t on 
northern P r i n c e s s Royal I s l a n d . 
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HISTORY 

The o r i g i n a l d i s c o v e r y of g o l d i n the S u r f I n l e t Area 
was made i n the l a t e 1800's by t r a c i n g white quartz f l o a t 
from the bottom of the v a l l e y which enters Bear Lake from 
the e a s t , up to where the v e i n outcrop on the north and 
south s i d e s of the v a l l e y . The f i r s t c laims were l o c a t e d i n 
1898 and are the o l d e s t i n the Skeena Mining D i v i s i o n 
e x c l u s i v e of the Queen C h a r l o t t e Islands (McConnell 1914). 

T r i a l shipments of the ore were f i r s t made i n 1902, and 
although these y i e l d e d e x c e l l e n t values i n g o l d (about 5 oz 
per ton) and copper (about 3 % ) , subsequent work was 
d i s c o u r a g i n g (Roddick 1970). There i s no r e c o r d of the 
tonnage or value produced i n t h i s p e r i o d and some doubt 
arose as to the average grade of the ore. A c t i v i t y on the 
p r o p e r t y remained at a low l e v e l u n t i l 1912 when a more 
vig o r o u s development program began. The p r o p e r t y was 
i n i t i a l l y known as the "D.L.S. Group" and was owned by Surf 
I n l e t Mines L i m i t e d who optioned them to the Belmont 
Canadian Mines L t d . i n March 1914. The Belmont Canadian 
Mines L t d . , a s u b s i d i a r y of Tonopah-Belmont Development 
Company, developed and bought the p r o p e r t y by r e o r g a n i z i n g 
i n t o the Belmont-Surf I n l e t Mines L t d . The property 
produced c o n t i n u o u s l y from September 1, 1917 to June 30, 
1926. Records show that 848,883 ore were produced from 
which 322,297 oz. of go l d , 176,734 oz. of s i l v e r and 
5,244,772 pounds of copper were recovered (Dolmage 1946). 

The 1918 M i n i s t e r of Mines Annual Report i n d i c a t e s a 
m i l l r e c o v ery of 92%. Dolmage (1946) r e p o r t s f o r the p e r i o d 
1916-1926: 

During that p e r i o d , 848,883 tons of ore were 
mined, of which 57,632 came from the Pugsley. The 
average grade of t h i s ore was 0.425 ounces of 
g o l d , 0.30 ounces of s i l v e r and 6 pounds of copper 
per ton. The maximum d a i l y p r o d u c t i o n was 400 tons 
and the average o p e r a t i n g c o s t s were $5.20 per ton 
(1) To the end of 1925, d e t a i l r e c o r d s show that 
from 822,233 tons of ore mined, 307,452.9 ounces 
of g o l d ; 169,348 ounces of s i l v e r and 5,083,530 
pounds of copper were recovered. 

( 1 ) the above f i g u r e s are taken from r e p o r t s by 
Charl e s Mentzel 

These f i g u r e s quoted by Dolmage i n d i c a t e approximate g o l d 
r e c o v e r i e s of 88% assuming an average head grade of 0.425 
oz/ton. The operators f e l t that there was no remaining ore 
when the mine c l o s e d i n 1926. 
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In 1934, a f t e r the p r i c e of g o l d was r a i s e d , a new 
company was formed, P r i n c e s s Royal Gold Mines by J.B. 
Woodworth, to a c q u i r e , r e h a b i l i t a t e and operate the 
p r o p e r t y . T h i s attempt f a i l e d and i n 1935 the mine was 
again c l o s e d . The company was r e f i n a n c e d i n 1936 and i t s ' 
name changed to Surf I n l e t C o n s o l i d a t e d Gold Mines L t d . The 
o l d m i l l was o r i g i n a l l y r a t e d at 300 tons per day, but much 
of the machinery was removed p r i o r to 1934 or had become 
o b s o l e t e . M i l l i n g resumed at 50 tons per day i n 1936 and 
was g r a d u a l l y stepped up to a l i t t l e over 100 tons per day 
by 1940 (Honsberger 1973). 

O v e r a l l , to the end of 1942, when the mine was c l o s e d 
by a s c a r c i t y of labour and general war c o n d i t i o n s , t o t a l 
recorded p r o d u c t i o n from the p r o p e r t y amounted to 1,091,131 
tons of which 169,886 tons came from the Pugsley and the 
remaining 921,245 tons from the Surf orebody. From t h i s ore 
were recovered 382,351 ounces of g o l d , 208,752 ounces of 
s i l v e r and 6,314,341 pounds of copper (Dolmage 1946). 

When the mine was i n o p e r a t i o n , power was o b t a i n e d from 
an e f f i c i e n t low head h y d r o - e l e c t r i c p l a n t c o n s t r u c t e d i n 
1916 u s i n g a r e i n f o r c e d concrete dam of the Ambursen patent 
type. The dam i s high enough to r a i s e the l e v e l of the 
lower lake to make a continuous waterway from the head of 
the dam to the f o o t of the mountain, about 1.6 km from the 
mine . 

Subsequent e x p l o r a t i o n i s summarized by Honsberger on 
Page 6 as f o l l o w s : 

"In mid 1946, the Pugsley Mine was unwatered and 
d r i f t i n g and r a i s i n g was done and e x t e n s i v e 
diamond d r i l l i n g was c a r r i e d out. Considerable 
development was done on the 10th, 11th, and 13th 
l e v e l s of the Pugsley Mine. In May 1947, a new 
h o r i z o n t a l d r i f t was d r i v e n at 1,000-foot 
e l e v a t i o n to i n v e s t i g a t e l a r g e unexplored area to 
south of the workings. The Surf Mine has been 
i n a c t i v e s i n c e 1942. It has a d i t at 550-foot l e v e l 
with winze to 1400 f e e t . The r e p o r t s of progress 
of e x p l o r a t i o n and diamond d r i l l i n g from 1942 to 
1947 which are a v a i l a b l e to the w r i t e r are sketchy 
and incomplete." 

The company was r e o r g a n i z e d i n 1954 and again 1959 with a 
name change to Western Surf I n l e t Mines L t d . i n 1966 the 
company merged with Matachewan C o n s o l i d a t e d Mines L t d . on 
the b a s i s of 5 new shares f o r 4 o l d shares. 
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Cominco L i m i t e d , Placer Development L i m i t e d and Matchewan 
C o n s o l i d a t e d Mines L i m i t e d entered an agreement i n 1981 to 
c a r r y out e x p l o r a t i o n on the Surf p r o p e r t y . The program 
conducted i n 1981 c o n s i s t e d of g e o l o g i c a l mapping on 
su r f a c e and underground, sampling of s u r f a c e showings 
l i m i t e d geochemistry and ten shallow diamond d r i l l h o l e s 
t o t a l l i n g 1526.4 meters (5008 f e e t ) . The Cominco-Placer 
work was d i r e c t e d toward o u t l i n i n g a l a r g e tonnage open-pit 
d e p o s i t . The Cominco-Placer o p t i o n was terminated on 
December 31, 1984, and the pr o p e r t y r e t u r n e d to Matachewan 
C o n s o l i d a t e d Mines L i m i t e d . 

REGIONAL GEOLOGY 

Regional g e o l o g i c a l f e a t u r e s of P r i n c e s s Royal I s l a n d 
have been compiled by Roddick (1970) on Map 23-1970 and 
Baer (1973) on Map 1328A, F i g u r e 3, mainly from f i e l d w o r k 
conducted by the G e o l o g i c a l Survey of Canada i n 1963 along 
c o a s t a l exposures and i n 1965 u s i n g wide spaced landings 
with a h e l i c o p t e r on i n t e r i o r s i t e s . T h i s work expanded on 
the p i o n e e r i n g e f f o r t s of V. Dolmage (1922) who mapped 
s h o r e l i n e exposures i n 1920 and 1921. 

P r i n c e s s Royal I s l a n d i s u n d e r l a i n by g r a n i t i c p l u t o n s 
and subordinate metasedimentary rocks t h a t occur at the 
western margin of the Coast P l u t o n i c Complex. The g r a n i t i c 
p l u t o n s i n t r u d e i s o c l i n a l l y f o l d e d , metamorphosed, 
c a l c a r e o u s and p e l i t i c sediments of probably P a l e o z o i c Age. 
The i s l a n d has a c e n t r a l core of mainly dark hornblende 
b i o t i t e quartz d i o r i t e ( u n i t 8) F i g u r e 3, c o n t a i n i n g f a i r l y 
common bands of dark d i o r i t i c g n e i s s . Roddick (1970) notes: 

f fIn p l a c e s , p a r t i c u l a r l y near Cougar, Bear and 
Deer Lakes sphene and epidote are common and 
b i o t i t e forms l a r g e c r y s t a l s although hornblende 
i s more abundant. I n c l u s i o n s form elongate 
' s c h o o l s ' , t h i n ribbons and screens. T h i s rock may 
be r e l a t e d to the Captain Cove Pluton j u d g i n g from 
the epidote and sphene content, but i t i s 
g e n e r a l l y darker and has a higher s p e c i f i c g r a v i t y 
(2.78)." 

The e a s t e r n p a r t of P r i n c e s s Royal I s l a n d , and around 
the mouth of Surf I n l e t i s u n d e r l a i n by medium to coarse 
g r a i n e d , h o r n b l e n d e > b i o t i t e g r a n o d i o r i t e . On Whalen Lake 
the g r a n o d i o r i t e appears to grade westward i n t o quartz 
d i o r i t e which d i f f e r s megascopically only i n be i n g somewhat 
darker, b e t t e r f o l i a t e d and c o n t a i n i n g f a i r l y numerous 
drawn out i n c l u s i o n s and t h i n l a y e r s of f i n e - g r a i n e d 
d i o r i t e and amphibolite. On the western shore of the I s l a n d 
a p e r i p h e r a l g n e i s s i c d i o r i t e - g a b b r o - m i g m a t i t e phase i s 
f ound. 
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The major s t r u c t u r e s i n the area are dominated by the 
app a r e n t l y n e a r - v e r t i c a l G r e n v i l l e Channel F a u l t which can 
be t r a c e d over 200 km from Porcher I s l a n d i n the northwest 
to Sarah I s l a n d i n the southeast. An important s p l a y of the 
G r e n v i l l e Channel F a u l t passes through the Bear Lake-Surf 
Mine area. L i t t l e i s known about the d i r e c t i o n of movement 
along the G r e n v i l l e Channel F a u l t , (Roddick 1970 page 43), 
because the rocks b o r d e r i n g the f a u l t have r e c r y s t a l l i z e d 
s i n c e most of the movement took p l a c e . Right-hand o f f s e t i s 
suggested by i n d i r e c t evidence. 

LOCAL GEOLOGY 

The most d e t a i l e d accounts of the l o c a l geology are 
co n t a i n e d i n G i l l (1941) and Freeze and Juras (1981). The 
f o l l o w i n g d i s c u s s i o n of l o c a l g e o l o g i c a l c o n d i t i o n s i s 
taken mainly from Freeze and Juras (1981) f o r sur f a c e 
mapping and G i l l (1941) f o r subsurface geology. 

In 1981, a l l accessable ground was mapped at 1:5,000 
s c a l e , the r e s u l t s of which are compiled on F i g u r e 4 ( i n 
po c k e t ) . Seven gen e r a l l i t h o l o g i c u n i t s were r e c o g n i z e d as 
f o l l o w s : 

(1) Gneiss U n i t : 

Coarse g r a i n e d , moderate to w e l l banded q u a r t z - b i o t i t e -
- f e l d s p a r g n e i s s and p l a g i o c l a s e - h o r n b l e n d e - b i o t i t e 
g n e i s s . Complex f o l d i n g i s common and i n c r e a s e s 
southward towards the Pugsley r i d g e summit. Banding 
most o f t e n conforms roughly to he dip of the shear 
system. W i t h i n the gneis s u n i t , t a c t i t e (skarn) lenses 
were cut i n holes 81-4, 7 and 10. 

(2) D i o r i t e - Gneiss Contact Zone: 

C h a r a c t e r i z e d by an a s s i m i l a t i o n zone 5 to 100 meters 
wide c o n s i s t i n g of numerous v a r i a b l y o r i e n t e d g n e i s s 
fragments i n d i o r i t e and i r r e g u l a r d i o r i t e dykes. This 
u n i t a l s o encompasses those rocks of com p o s i t i o n a l or 
t e x t u r a l v a r i a n c e that can be c l a s s i f i e d as d i o r i t i c 
g n e i s s or g n e i s s i c d i o r i t e . 

(3 ) D i o r i t e : 

The major u n i t on the pr o p e r t y i s d i o r i t e with minor 
a s s o c i a t e d quartz d i o r i t e . I t i s medium to coarse 
g r a i n e d and i n p l a c e s d i s p l a y s a p o r p h y r o b l a s t i c 
t e x t u r e with coarser g r a i n e d , sub angular f e l d s p a r 
c r y s t a l s . Adjacent to and w i t h i n the shear zone the 
d i o r i t e becomes s t r o n g l y f o l i a t e d . 
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(4) A l t e r a t i o n Zone A s s o c i a t e d with Shear System: 

Toward the center of the a l t e r a t i o n envelope; s i l i c a , 
s e r i c i t e and a n k e r i t e i n c r e a s e at the expense of 
c h l o r i t e , c a l c i t e and e p i d o t e . Host u n i t s d i s p l a y 
v a r y i n g degrees of f r a c t u r i n g , alignment and 
m y l o n i t i z a t i o n . Rocks grade from s u b t l e mylonites to 
i n t e n s e l y a l t e r e d rock, i n which a l l primary t e x t u r e s 
are obscurred. Massive quartz v e i n i n g with subordinate 
a n k e r i t e and s e r i c i t e r e f l e c t the u l t i m a t e a l t e r a t i o n 
development. 

(5) Quartz Veins and M i n e r a l i z a t i o n : 

Throughout the shear system there are numerous quartz-
- s e r i c i t e v e i n s with v a r i a b l e a n k e r i t e and s u l f i d e 
content. Four stages of m i n e r a l i z a t i o n are r e c o g n i z e d 
c o n s i s t i n g mainly of p y r i t e and c h a l c o p y r i t e . 
M i n e r a l i z a t i o n occurs i n g r e a t e s t abundance along the 
v e i n margins, p a r t i c u l a r l y the f o o t w a l l s i d e . 

(6) Pegmatite: 

Very coarse g r a i n e d dykes c o n t a i n i n g potassium 
f e l d s p a r , quartz and b i o t i t e which have i n t r u d e d the 
d i o r i t e and p a r t s of the shear zone. They are 5 
centimeters to 1 m wide. Many dykes are simply zoned 
having a quartz core and quartz p l u s f e l d s p a r margins. 
No a s s o c i a t e d w a l l rock a l t e r a t i o n was observed. 

(7) Diabase: 

The youngest rocks on the p r o p e r t y . These dykes are 
0.25 to 3.0 m wide, f i n e g r a i n e d mafic p o r p h y r i e s 
c o n s i s t i n g of 1-10% p l a g i o c l a s e , pyroxene and o l i v i n e 
p henocrysts. 

ORE RESERVES AND MINERALIZATION 

The ore d e p o s i t s at Surf I n l e t c o n s i s t of many l a r g e 
quartz v e i n s c a r r y i n g g o l d i n a s s o c i a t i o n with p y r i t e and 
c h a l c o p y r i t e which occur along a p e r s i s t e n t , complex 
n o r t h - t r e n d i n g f a u l t system c u t t i n g hornblende 
gneiss-metasediments and d i o r i t e . 

G i l l ( 1 9 4 1 ) d e s c r i b e s the shear system as f o l l o w s : 

"The f a u l t zone has been t r a c e d f o r 14,500 f e e t 
h o r i z o n t a l l y and 3300 f e e t v e r t i c a l l y . I t s t r i k e s 
N.20°E at the north end, N-S i n the c e n t r a l s e c t i o n 
and N.20°W toward the south. In a d d i t i o n , there are 
l o c a l bends of as much as 30°. S i m i l a r l y , down the 
dip there are l o c a l sharp bends, but the average dip i s 
westward at between 50° and 60°. 
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"Several movements have o c c u r r e d along the zone. The 
main displacement c a r r i e d the west or hanging w a l l 
b l o c k o b l i q u e l y upward and southward an undetermined 
d i s t a n c e , r e l a t i v e to the f o o t w a l l . L a t e r movements 
were small and more n e a r l y h o r i z o n t a l . Most of these 
c a r r i e d the hanging w a l l southward r e l a t i v e l y . A few 
p o s t - o r e f a u l t s have been i d e n t i f i e d , but displacements 
are small and they cause very l i t t l e d i f f i c u l t y i n 
mining. 

W i t h i n the f a u l t zone, adjustments have been complex. 
In p l a c e s there are two p a r a l l e l or s u b - p a r a l l e l shear 
zones from a few inches to s e v e r a l f e e t a c r o s s and 150 
or 200 f e e t apart. More commonly, however, and 
p a r t i c u l a r l y along the ore zones, there i s a complex of 
l i n k e d shear s u r f a c e s or zones and t e n s i o n cracks 
a f f e c t i n g a t h i c k n e s s up to 500 f e e t . In these p l a c e s , 
while there i s a shear s u r f a c e bounding the complex on 
e i t h e r s i d e at any p o i n t , an i n d i v i d u a l shear s u r f a c e 
may not stay i n a bounding p o s i t i o n , but may pass from 
one s i d e of the zone to the other. Where t h i s happens a 
s p l i t u s u a l l y develops to continue the boundary with a 
more or l e s s pronounced bend. Because of t h i s , some 
c o n f u s i o n r e s u l t s from the mine terminology, where 
e v e r y t h i n g i s r e f e r r e d to the "East V e i n " or the "West 
V e i n " . 

The 1981 s u r f a c e diamond d r i l l i n g demonstrated th a t the 
tru e width of the main f o o t w a l l shear m i n e r a l i z e d and 
a l t e r e d rock v a r i e s between 4.6 meters (hole 81-5) and 44.4 
meters (h o l e 81-8). The shear system cuts both g n e i s s and 
d i o r i t e w i t h no apparent preference towards e i t h e r u n i t . 

In the S u r f Mine, l e v e l s were e s t a b l i s h e d by the Belmont 
Company at approximately 100, 200, 320, 430, 550, 700, 800, 
900, 1000, 1100, 1200, and 1400 f e e t v e r t i c a l l y below an 
a r b i t r a r i l y chosen datum at approximately 1110 f e e t above 
sea l e v e l . The Pugsley has l e v e l s at approximately 550, 
700, 800, 900, 1000, 1100 and 1300 f e e t v e r t i c a l l y below 
the same datum. In both mines, workings above the 900 l e v e l 
are a c c e s s a b l e through a d i t s ( G i l l 1941). Below the 900, 
entry i s through i n t e r n a l i n c l i n e d s h a f t s , F i g u r e 5, and 
p r e s e n t l y f u l l of water. 

The i n d i v i d u a l ore zones are d e s c r i b e d i n d e t a i l by G i l l 
(1941) page 5 to 16. In summary both the Pugsley and Surf 
orebodies have a s t r i k e l e n g th of roughly 300 meters and 
extend v e r t i c a l l y at l e a s t 425 meters. In past p r o d u c t i o n 
areas, the maximum shear s e p a r a t i o n approaches 60 meters 
with economic v e i n width ranging between 0.6 meters and 12 
meters. Ve i n lengths range from 30 meters to 300 meters. 
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The ore zones are marked by the presence of numerous ve i n s 
of milky quartz that have been i n s e r t e d along s l i p p a g e 
s u r f a c e s and t e n s i o n cracks* The quartz i s composed of an 
aggregate of very f i n e anhedral c r y s t a l s . The margins of 
the v e i n s are almost i n v a r i a b l y made up of a number of 
a l t e r n a t i n g bands of quartz and s e r i c i t i z e d country rock 
l y i n g p a r a l l e l t o one another and to the v e i n w a l l s and 
ranging i n width from a few meters down to s e v e r a l 
c e n t i m e t e r s . Vein w a l l s form a sharp c o n t a c t with h o s t i n g 
g n e i s s or d i o r i t e . 

Rocks i n and near the ore zone c o n t a i n s e r i c i t e and 
carbonate from the a l t e r a t i o n of f e l d s p a r and broader zones 
of c h l o r i t e from the a l t e r a t i o n of hornblende and b i o t i t e . 
W ithin the quartz, p y r i t e forms up to 25% by volume. A 
m u l t i - s t a g e s u l f i d e emplacement i s envisaged, with the 
m a j o r i t y of g o l d deposited d u r i n g the l a t e r stages of 
s u l f i d e m i n e r a l i z a t i o n . In the p a r a g e n e t i c sequence, p y r i t e 
preceeds, i s contemporaneous with and postdates d e p o s i t i o n 
of c h a l c o p y r i t e and n a t i v e s i l v e r . Other common s u l f i d e s 
and oxides i n c l u d e c h a l c o c i t e , b o r n i t e , c o v e l l i t e , 
molybdenite, hematite and minor s c h e e l i t e . A g o l d 
t e l l u r i d e , c a l a v e r i t e was noted d u r i n g p e t r o g r a p h i c work by 
Cominco i n 1981. 

The main stages of s u l f i d e emplacement are: 

1. D e p o s i t i o n with quartz, s e r i c i t e , c h l o r i t e on main 
north-south shear trends. M u l t i - s t a g e emplacement 
(dominantly p y r i t e ) . 

2. D e p o s i t i o n with quartz, s e r i c i t e , c h l o r i t e on east-west 
t r e n d i n g shear systems (dominantly c h a l c o p y r i t e ) . 

3. D e p o s i t i o n along f r a c t u r e s with e p i d o t e , potash 
f e l d s p a r , magnetite ( d i s t a l and l i k e l y l a t e r 
stage-mainly p y r i t e ) . 

4. D e p o s i t i o n with l a t e stage c a l c i t e and subordinate 
hematite ( l a s t stage, p y r i t e = c h a l c o p y r i t e ) . 

The d i s t r i b u t i o n of ore shoots w i t h i n the v e i n s depended 
mainly on l a t e r f a u l t adjustments d u r i n g which only the 
vei n s along c e r t a i n shear s u r f a c e s and zone were f r a c t u r e d 
and m i n e r a l i z e d . 
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Both the Surf and Pugsley orebodies are i n complex 
p a r t s of the shear system. The Pugsley Mine can be d i v i d e d 
i n t o two p a r t s above the 1 100 l e v e l , r e f e r r e d to as the 
West Vein and the East V e i n . The West Vein i s a 
comparatively simple curved shear from a few inches to ten 
f e e t t h i c k , w i t h a dip between 45° and 60° west, 
F i g u r e 6 and 7. 
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F i g u r e 6 - G e o l o g i c a l p l a n s , Surf I n l e t and Pugsley mines 
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Above the 800 l e v e l and between 1150N and 1500N, 
s u b s i d i a r y shears branch o f f i n t o the f o o t w a l l . The East 
V e i n i s a more complex shear net, i n p l a c e s as much as 100 
f e e t t h i c k ( G i l l 1941). The f o o t w a l l of the East Vein i s 
marked by a maj or shear, d i p p i n g at s l i g h t l y lower angle 
than the West Ve i n . At the 700 l e v e l t h i s footwal1 shear i s 
200 to 250 f e e t east of the West Vein, whereas at the 1100 
l e v e l they are onl y about 110 f e e t a part. The Pugsley ore 
zone passes almost d i r e c t l y down the dip of the shear 
system as f a r as i t has been t r a c e d . 
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F i g u r e 7 - G e o l o g i c a l c r o s s - s e c t i o n , Surf and Pugsley 
mines. 
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At the Surf Mine most of the ore was produced from 
shear s t r u c t u r e s t r e n d i n g north-south to 345° Az which 
l i n k f a u l t s bounding the p r o d u c t i v e zone s t r i k i n g 010° 
to 020° Az. The southern l i m i t of the ore, from 550 to 
1000 l e v e l s i s n e a r l y down the d i p . The mine s t a f f 
c o n s i d e r e d that the Surf orebodies p i t c h e d s o u t h e r l y at 
about 35°, however, G i l l ( 1 9 4 1 ) shows that a c t u a l l y a 
n o r t h e r l y p i t c h i s more l i k e l y o v e r a l l . 

A f t e r the mine shut down i n 1942, the mine s t a f f made 
an estimate of ore reserves January 1, 1943 as f o l l o w s 
(from Honsberger 1973): 

TABLE 2 
ORE RESERVES 1943 

Grade 
Tons Ounces 

PUGSLEY MINE:  

1000 L e v e l 

P o s s i b l e Ore - Under 937X - Vein 800 .45 
1100 Sub-Level 

P o s s i b l e Ore - Block 1 4 0 0 - 1 5 0 0 7 5 0 . 4 0 

1100 L e v e l 

P o s s i b l e Ore - Under 1 1 1 2 - 3 D r i f t 1 , 4 0 0 0 . 5 
ft ft 1 1 1 4 " 8 0 0 0 . 4 
it it 1 1 1 5 " 1 , 1 0 0 0 . 5 
tt it " 1 1 1 9 " 1 , 1 0 0 0 . 5 

1 3 0 0 L e v e l 

P o s s i b l e Ore - 1 3 0 2 D r i f t 6 , 0 0 0 0 . 4 

1 5 0 0 L e v e l 

P o s s i b l e Ore - Under 1 3 0 2 D r i f t 1 , 1 0 0 0 . 3 5 

TOTAL ORE - PUGSLEY MINE 1 3 , 0 5 0 0 . 4 4 

SURF MINE 

Shaft P i l l a r - 9 0 0 L e v e l 8 0 0 0 . 3 

Below 9 6 7 Stope i 3 , 0 0 0 0 . 5 

TOTAL ORE - SURF MINE 3 , 8 0 0 0 . 4 6 

GRAND TOTAL 1 6 , 8 5 0 0 . 4 4 
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In a l e t t e r to Mr. P.H. McCloskey, P r e s i d e n t of 
Matchevan, from A. McLeod, forme r l y mine superintendent of 
Surf I n l e t C o n s o l i d a t e d Gold Mines L i m i t e d , dated March 14, 
1961, an estimate of ore reserves as f u r n i s h e d by Mr. A.J. 
Ingraham, f o r m e r l y mine engineer and g e o l o g i s t at the Surf 
I n l e t C o n s o l i d a t e d Gold Mines L i m i t e d f o r the p e r i o d 1936 
to 1947, g i v e s the f o l l o w i n g reserves based on r e p o r t s as 
of A p r i l 1946: 

TABLE 3 

ORE RESERVES 1946 

Pugsley Mine - East Vein 

Gold 

1000 f o o t L e v e l 

Probable Ore - Under 937 X-Vein 1 500 Tons € f .46 oz 
P o s s i b l e Ore - Under 934 S. D r i f t 800 Tons € t .42 oz 
P o s s i b l e Ore - Block 1100-1200 500 Tons € f .40 oz 

( 1 088 Raise) 2800 Tons € P .44 oz 

1100 Sub--Level 

P o s s i b l e Ore - Block 1400-1550 750 Tons £ f .40 oz 

1100 L e v e l 

P o s s i b l e Ore - Under 1109 X-Cut 700 Tons € f .50 oz 
Probable Ore - Under 111B & 1 1 1 C 1 ,500 Tons £ s> .50 oz 

Stopes 
Probable Ore - Under 1114 N. D r i f t 500 Tons 6 t .40 oz 
Probable Ore - Under 1112 S. D r i f t 1 ,000 Tons <§ t .50 oz 

3,700 Tons 6 f .49 oz 

East Vein T o t a l 7,250 Tons <§ f .46 oz 

WEST VEIN 

1000 L e v e l 

P o s s i b l e Ore - Block 1460-1575 700 Tons g i .31 oz 

1100 L e v e l 

P o s s i b l e Ore - Block 730-805 1 ,000 Tons 6 t .30 oz 
West Vein T o t a l 1 ,700 Tons 6 »0.30 oz 

Combined T o t a l 8,950 Tons 6 1 .43 oz 
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EAST VEIN 

Hanging Wall p o s s i b i l i t i e s Block 
1250-1600 

TOTAL ESTIMATE 

Based on 33$ of work and a d j o i n i n g 

900-1000 L e v e l 600 N. to 800 N. 
(100'x 200') 

1000-1300 L e v e l 600 N. to 1000 N. 
(300' x 400') 

P a r t i a l l y t e s t e d South Area 

P a r t i a l l y t e s t e d North Area 

900-1000 L e v e l 1000 to 2000 
( 150 x 4-00) 

C a r r i e d forward from above 

TOTAL 

5,000 Tons 

13,950 Tons 

Pro d u c t i o n 

3,300 Tons 
20,000 Tons 

23,300 Tons 

10,000 Tons 

15,950 Tons 

47,250 Tons 
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DUMP MATERIAL 

Low grade s t o c k p i l e s and waste dumps were c r e a t e d o u t s i d e 
the 550 l e v e l of the Surf Mine where the coarse ore bins 
were l o c a t e d . Ore from the upper l e v e l s of the Surf Mine 
were conveyed by means of an a e r i a l tramway 400 f e e t i n 
l e n g t h to the M i l l . From the Pugsley Mine, ore i s hauled 
from the mine b i n s to the M i l l i n three ton cars by 
e l e c t r i c t r o l l e y locomotives as f a r as the f o o t of the M i l l 
i n c l i n e . The cars were then hauled-up the i n c l i n e by cable 
a d i s t a n c e of 800 f e e t where they were dumped i n the coarse 
ore b i n s above the M i l l . 

In 1981, a p r e l i m i n a r y sampling program was conducted 
i n order to o b t a i n a general o v e r a l l grade. Freese and 
Juras (1981) r e p o r t : 

11 Approximately 400,000 tons of t h i s m a t e r i a l i s l o c a t e d 
around the 550 l e v e l a d i t , Surf mine, and was used as 
the f o u n d a t i o n f o r the tramway to Bear Lake. The 550 
l e v e l a d i t area dumps can be broken down i n t o the West 
dump, East dump and North dump ( P l a t e 81-22). The West 
dump i s the l a r g e s t and c o n t a i n s the g r e a t e s t 
percentage of b u l l quartz (Pugsley m a t e r i a l ) . The East 
and North dumps c o n s i s t mainly of g n e i s s and a l t e r e d 
d i o r i t e ( S u r f M a t e r i a l ) though c o n c e n t r a t i o n s of quartz 
are found l o c a l l y . Sampling of the West dump was 
conducted along a 110 meter long l i n e at 6 meter 
i n t e r v a l s . The East dump was sampled along a 42 meter 
long l i n e at 6 meter i n t e r v a l s . The North dump was not 
sampled. The r e s u l t a n t g o l d v a l u e s are q u i t e v a r i e d . 
The West dump has an average cut value equal to 0.069 
oz Au/T and the East dump has an average cut value 
equal to 0.033 oz Au/T. Both dumps combined g i v e an 
average value of 0.059 oz Au/T. 11 

A d d i t i o n a l sampling of these dumps w i l l be necessary to 
c a l c u l a t e a t r u e grade. A t e s t program i s proposed to 
i n v e s t i g a t e the f e a s i b i l i t y of b i o l o g i c a l l e a c h i n g to 
enhance g o l d r e c o v e r i e s on t h i s dump m a t e r i a l . 

The tramway roadbed between the Pugsley 900 l e v e l and 
the M i l l was sampled i n 1981 along a 30 meter i n t e r v a l 
a cross the Paradise Creek cut at 3 meter i n t e r v a l s . This 
s e c t i o n had v a r i e d values which gave a cut average of 0.053 
oz/ton Au (Freeze and Juras 1981). The tonnage a v a i l a b l e 
from the tramway roadbed has not been estimated by previous 
workers. 

The l o c a t i o n of the f i n a l t a i l i n g s , which would i n c l u d e 
over one m i l l i o n tons of m a t e r i a l g r a d i n g between 0.034 and 
0.051 oz/ton g o l d (assuming m i l l r e c o v e r i e s between 88% and 
92%) i s not mentioned by a v a i l a b l e r e p o r t s . "Beach sand 1 1 

from the mouth of Paradise Creek assayed 1020 ppb Au and 
may r e p r e s e n t p a r t s of the t a i l i n g s d i s p o s a l area. 
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EXPLORATION POTENTIAL 

There i s c o n s i d e r a b l e p o t e n t i a l to l o c a t e more ore i n both 
the Pugsley and Surf mine areas. These can be summarized i n 
order of importance as f o l l o w s : 

(a) d i r e c t l y down dip from the lowest l e v e l s of the 
Pugsley Mine. 

(b) below the lowest l e v e l of the S u r f Mine and to the 
n o r t h . 

(c) An area l y i n g n o rth of the Pugsley Mine and below 
900 l e v e l . This area has been d r i l l e d i n the past 
and y i e l d e d one ore i n t e r s e c t i o n . 

(d) South of Pugsley Mine, i n v e s t i g a t e d by d r i f t i n g on 
900 l e v e l which i n d i c a t e d lower grade zones. 

(e) C a s s i e A d i t area which showed pr o m i s i n g r e s u l t s 
from s u r f a c e workings but no ore was found from 
l i m i t e d d r i l l i n g . Dump samples assayed up to 1.84 
oz/ton Au. Located 2.5 km south of 900 p o r t a l . 

( f ) Bonanza Claim, l a r g e t h i c k n e s s of a l t e r e d zone, 2 
m i n e r a l i z e d quartz v e i n s , l o c a t e d 1.5 km south of 
900 p o r t a l . 

The ore zones i n the Pugsley Mine p e r s i s t to the deepest 
l e v e l s and the ore i s open at depth. At the S u r f Mine the 
o p e r a t i n g s t a f f c o n s i d e r e d that the ore zone p i t c h e d toward 
the south and l i t t l e c oncentrated e x p l o r a t i o n was done to 
t r a c e a n o r t h e r l y p i t c h which G i l l (1941) found to be the 
true o v e r a l l t r e n d . 

North of the Pugsley Mine, diamond d r i l l i n g was c a r r i e d out 
i n 1946 with i n c o n c l u s i v e r e s u l t s . A small ore zone appears 
p o s s i b l e i n t h i s area. An e x p l o r a t i o n d r i f t 3,500 f e e t long 
on 900 l e v e l i n v e s t i g a t e d the shear system south of the 
main Pugsley ore zone. Some low v a l u e s were found i n the 
f i r s t p a r t of t h i s d r i f t and should be d e f i n e d i n more 
d e t a i l ( G i l l 1941, Page 19). 

S e v e r a l s u r f a c e showings are known south of the Pugsley 
Mine. The g e n e r a l s t r u c t u r e along the shear system on the 
C a s s i e and Bonanza claims i s very s i m i l a r to t h a t seen i n 
the Pugsley and Surf Mines. The s i g n i f i c a n c e of these 
s u r f a c e showings are that they g i v e i n d i c a t i o n of 
m i n e r a l i z a t i o n over 2 km south and over 700 m above the 
Pugsley ore zone. 
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CONCLUSIONS 

The Surf and Pugsley Mines were major producers of g o l d , 
s i l v e r and copper. In the Surf Mine, 930,000 tons of ore 
was mined over a v e r t i c a l range of 1,400 f e e t e q u i v a l e n t to 
660 tons per v e r t i c a l f o o t . Vein widths range from 2 to 40 
f e e t , averaging 10 f e e t . In the Pugsley Mine, p r o d u c t i v e 
v e i n systems averaged 4 f e e t . Approximately 170,000 tons of 
ore was mined over a v e r t i c a l range of 700 f e e t e q u i v a l e n t 
to 240 tons per v e r t i c a l f o o t . 

To the end of 1942, t o t a l recorded p r o d u c t i o n from the 
p r o p e r t y amounted to 1,091,131 tons from which r e c o v e r i e s 
were 382,351 ounces of g o l d , 208,752 ounces of s i l v e r and 
6,314,341 pounds of copper (Dolmage 1946). 

There are over 400,000 tons of coarse dump m a t e r i a l o u t s i d e 
the 550 l e v e l Surf Mine which assay an average cut-grade of 
0.059 oz/ton Au. An undetermined amount of coarse m a t e r i a l 
forms the road bed of the tramway between the Pugsley 900 
p o r t a l and m i l l i n c l i n e which was sampled along one 
l o c a l i t y g i v i n g a cut average of 0.053 oz/ton Au. The 
l o c a t i o n of f i n a l t a i l i n g s which may grade between 0.034 
and 0.051 oz/ton Au (assuming m i l l r e c o v e r i e s of 88-92% 
with head grades of 0.425 oz/ton Au) i s unknown. Modern 
l e a c h i n g methods have not been t e s t e d on any of t h i s 
m a t e r i a l . 

Current r e s e r v e s c a l c u l a t e d a f t e r the mines c l o s e d down due 
to labour shortages and general wartime c o n d i t i o n s are 
13,900 tons proven p l u s i n f e r r e d r e s e r v e s of 47,000 tons 
above the 1,300 l e v e l at h i s t o r i c a l grades of 0.4 oz/ton 
g o l d . 

E x p l o r a t i o n p o t e n t i a l i s c o n s i d e r e d f a v o u r a b l e to i n c r e a s e 
r e s e r v e s from the down dip e x t e n t i o n of the main Pugsley 
and Surf ore b o d i e s . Other e x p l o r a t i o n t a r g e t s are the 
r e g i o n between the two ore zones and s u r f a c e showings south 
of the Pugsley workings. 

RECOMMENDATIONS 

STAGE I 

The dump m a t e r i a l should be i n v e s t i g a t e d by b i o l o g i c a l 
p r e o x i d a t i o n l e a c h t e s t s to determine the f e a s i b i l i t y of 
u s i n g a b i o l o g i c a l process to enhance g o l d recovery. 
M i c r o - b i o l o g i c a l l e a c h i n g r e s e a r c h s t u d i e s on a wide range 
of p y r i t i c ores have shown that b i o l o g i c a l p r e l e a c h can 
l i b e r a t e p r e c i o u s metals f o r recovery by standard 
c y a n i d a t i o n procedures. 



- 21 -

The proposed experimental t e s t program on the dump m a t e r i a l 
w i l l comprise the f o l l o w i n g steps: 

- Sample p r e p a r a t i o n to provide f i n e l y ground m a t e r i a l 
f o r b a c t e r i a l a d a p t a t i o n t e s t s , p r e o x i d a t i o n l e a c h 
t e s t s , c y a n i d a t i o n t e s t s and assays. 

- Adaptation of a s e l e c t e d b a c t e r i a l c u l t u r e to growth 
on the ore u s i n g standard procedures. 

- Two b i o l o g i c a l p r e o x i d a t i o n l e a c h t e s t s to achieve a 
low and high degree of sulp h i d e o x i d a t i o n . 

- C y a n i d a t i o n t e s t s on un t r e a t e d head and b i o l e a c h 
r e s i d u e s to determine g o l d (and s i l v e r ) r e c o v e r i e s . 

- Assays ( s o l u t i o n , s o l i d s , f i r e assays) as r e q u i r e d 
f o r c a l c u l a t i o n of m a t e r i a l balances and e x t r a c t i o n s . 

In c o n j u n c t i o n with the b i o - l e a c h t e s t i n g , a p r e l i m i n a r y 
study should be made on the s u i t e a b i l i t y of d e s i g n i n g a 
p o r t a b l e , modular m i l l i n g f a c i l i t y f o r the Surf I n l e t 
p r o p e r t y . 

A l l a v a i l a b l e data on the 1946-1947 d r i l l i n g and d r i f t i n g 
program should be reviewed i n d e t a i l and compiled on a new 
set of plans and s e c t i o n s at a s c a l e of 1:500 or 1" = 40 
f e e t . An e f f o r t should be made to determine i f the 
1946-1947 d r i l l core was saved. 

STAGE II 

The down-dip extensions of the Pugsley or zone can be 
t e s t e d i n a p r e l i m i n a r y manner by s u r f a c e diamond d r i l l 
s i t e s l o c a t e d on the bench west of the Ma r c i a and B l u e b e l l 
c l a i m . The Pugsley 900 l e v e l should be c l e a r e d f o r access 
to the south e x p l o r a t i o n d r i f t . The r e p o r t e d low grade 
zones i n the south d r i f t can then be more c l o s e l y d e f i n e d . 

A s u r f a c e d r i l l program i s a l s o recommended to i n v e s t i g a t e 
the area around the showings on the Ca s s i e and Bonanza 
c l a i m s . 

STAGE I I I 

Contingent on the above programs, the Pugsley workings 
should be pumped out and underground e x p l o r a t i o n be 
undertaken to prove up a d d i t i o n a l ore r e s e r v e s . 

R e s p e c t f u l l y submitted, 

J.T. Shearer, M.Sc, FGAC 
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- SURF INLET -

COST ESTIMATE OF 
FUTURE EXPLORATION 

STAGE I " b i o l o g i c a l p r e o x i d a t i o n l e a c h t e s t , Data 
Compilation, Portable modular m i l l design. 

Sample c o l l e c t i o n , s h i p p i n g , s i t e i n v e s t i g a t i o n 5,000 
B i o l o g i c a l p r e o x i d a t i o n leach t e s t $ 15,000 
Data Compilation ( i n c l u d e s d r a f t i n g , t r a v e l ) 5,000 

Spent to Date 5,000 
M i l l Design 45,000 

75,000 
Con t i n g e n c i e s 15% 1 1 , 250 

T o t a l Stage I $ 86,250 

STAGE II Diamond d r i l l i n g , underground r e h a b i l i t a t i o n 

Diamond d r i l l i n g 7,500 f e e t @ $40/foot i n c . $300,000 
M o b i l i z a t i o n and D e m o b i l i z a t i o n 15,000 
S u p e r v i s i o n 15,000 
G e o l o g i c a l , C o n s u l t i n g 10,000 
A n a l y t i c a l 12,000 
R e h a b i l a t i o n of Underground workings 35,000 
H e l i c o p t e r 40,000 
T r a n s p o r t a t i o n 14,000 
A d d i t i o n a l m i l l t e s t s 50,000 

491,000 
Con t i n g e n c i e s 15% 75,650 

T o t a l Stage II $564,650 

Grand T o t a l Stage I and II $650,900 

STAGE I I I Depending on r e s u l t s of Stage I and Stage I I . 

R e s p e c t f u l l y submitted, 

J.T. Shearer, M.Sc, FGAC 
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STATEMENT OF QUALIFICATIONS 

I, John T. Shearer of the C i t y of Port Coquitlam, i n the 
Province of B r i t i s h Columbia, do hereby c e r t i f y : 

1. I graduated i n Honours Geology (B.Sc. 1973) from the 
U n i v e r s i t y of B r i t i h Columbia and the U n i v e r s i t y of 
London, Imperial C o l l e g e , (M.Sc. 1977). 

2. I have p r a c t i s e d by p r o f e s s i o n as an E x p l o r a t i o n 
G e o l o g i s t c o n t i n u o u s l y s i n c e g r a d u a t i o n and have been 
employed by such mining companies as Mclntyre Mines 
L t d . , J.C. Stephen E x p l o r a t i o n s L t d . and C a r o l i n Mines 
L t d . I am p r e s e n t l y employed by TRM E n g i n e e r i n g L t d . 

3. I am a f e l l o w of the G e o l o g i c a l A s s o c i a t i o n of Canada. 
I am a l s o a member of the Canadian I n s t i t u t e of Mining 
and M e t a l l u r g y , the G e o l o g i c a l S o c i e t y of London and 
the M i n e r a l o g i c a l A s s o c i a t i o n of Canada. 

4. I have no i n t e r e s t i n M/C or Matachewan C o n s o l i d a t e d 
Mines L t d . , nor do I expect to r e c e i v e any i n the 
f u t u r e . I consent to the use of t h i s r e p o r t i n or i n 
connection with the prospectus or i n a Statement of 
M a t e r i a l F a c t s r e l a t i n g to the r a i s i n g of funds f o r 
t h i s p r o j e c t . 

5. I have v i s i t e d the property on June 8, 1985, and 
examined diamond d r i l l core and underground workings. I 
have a l s o reviewed r e p o r t s and other documents r e l a t i n g 
to the p r o p e r t y . 

Dated at Vancouver, B r i t i s h Columbia 

J.T. Shearer, M.Sc, F.G.A.C. 

June 25, 1985 


