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Summary & C o n c l u s i o n s 

1. Reports on e x p l o r a t i o n p o t e n t i a l of m i n e r a l c l a i m s are e v a l u a t e d 
and summarized. 

2. Data on areas of p o t e n t i a l i n t e r e s t are reviewed and suir~.arized, 
c o n c l u s i o n s are drawn. 

3. Areas of immediate economic i n t e r e s t are l i m i t e d . The c n l y zones 
of any p o t e n t i a l are i n the Jane B a s i n a r e a , where l i m i - e d open-
p i t p o s s i b i l i t i e s e x i s t i n the Jane and E a s t B l u f f - F a i r v i e w areas. 

4. Underground d e p o s i t s are of too low a grade or too i s o l a t e d to 
be of economic i n t e r e s t a t the p r e s e n t . 

5. Surface showings away from the Jane B a s i n a r e a , namely zhe Daisy & 
Old I r o n s i d e s do not have economic p o t e n t i a l a t p r e s e n t . The Daisy 
c o n t a i n s moderately l a r g e zones of Cu-enrichment, whereas the Old 
I r o n s i d e s i s mainly a l i m o n i t i c zone caused by weathering of mainl 
i r o n s u l f i d e s i n a r g i l l i t e . 

6. The l e a c h i n g o p e r a t i o n might be upgraded by i n s e r t i n g a dam at the 
4100 l e v e l , thus being a b l e t o a l t e r n a t e l y f l o o d and f l u s h the 
workings up to the 2700 l e v e l . However, gain s made i n i n c r e a s e d 
copper e x t r a c t i o n might not o f f s e t o v e r a l l c o s t s of the program. 
Other p o s s i b i l i t i e s e x i s t to improve the l e a c h i n g program, and 
these should be c o n s i d e r e d . 
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I n t r o d u c t i o n 

A~ the request of Ken Cabianca, V i c e - P r e s i d e n t of C o n s o l i d a t e d 
Paymaster Resources, L t d . , on J u l y 28 and 29, 1983, I made a p r e l i 
minary e v a l u a t i o n of the e x p l o r a t i o n p o t e n t i a l o f the m i n e r a l claims 
owned by Copper Beach E s t a t e s , L t d . , at B r i t a n n i a Beach, B.C. P a r t 
o f the purpose o f the study was to e v a l u a t e a r e c e n t study on the 
same t c p i c by Wright En g i n e e r s L t d . ( G l a n v i l l e , 1983). Comments a l s o 
are i n c l u d e d r e g a r d i n g the l e a c h i n g p o t e n t i a l on the p r o p e r t y . 

I was a i d e d by the k i n d c o o p e r a t i o n of A r t Alexander and the 
s t a f f cf Copper 3each E s t a t e s , L t d . , at B r i t a n n i a Beach, who provided 
access to p e r t i n e n t d a t a , i n c l u d i n g the f i l e s of p r e v i o u s o p e r a t o r s 
of the p r o p e r t y . U n f o r t u n a t e l y , the l a s t o p e r a t o r , the Anaconda 
Company of Canada, L t d . , removed many summary r e p o r t s , l e a v i n g mainly 
raw data i n the form o f geology and assay p l a n s and s e c t i o n s and 
rough copies of a few minor r e p o r t s c o n c e r n i n g ore r e s e r v e s . 

From 1967 to 1973, I worked f o r Anaconda, a l a r g e p a r t of the 
time i n the B r i t a n n i a d i s t r i c t . T h i s r e p o r t draws from t h a t e x p e r i 
ence . 

The r e p o r t focuses p r i m a r i l y on the n e a r - s u r f a c e p o t e n t i a l 
of the d e p o s i t , w i t h s p e c i a l c o n c e n t r a t i o n on p r e c i o u s metals. 

1. E v a l u a t i o n of Report on E x p l o r a t i o n P o t e n t i a l by Wright Engineers 

Except f o r the g e o l o g i c a l r e p o r t by Seraphim (1983) i n Appendix 
I I I , the r e p o r t c o n t a i n s no new data or c o n c l u s i o n s of v a l u e . The 
method used to e v a l u a t e the p r o p e r t y , p r o b a b l i s t i c or s t a t i s t i c a l 
method, i s a misuse o f s t a t i s t i c s . The purpose o f s t a t i s t i c a l s t u d i e s 
i s to estimate parameters of a p o p u l a t i o n , which then can be used to 
p r e d i c t values of a l a r g e sample (at l e a s t 30 i n d i v i d u a l s ) drawn from 
the p o p u l a t i o n . S t a t i s t i c s , by t h e i r v e r y d e f i n i t i o n , are completely 
u s e l e s s to e v a l u a t e or e s t i m a t e parameters of a s i n g l e sample. Because 
o f the c o m p l e x i t i e s o f m i n e r a l d e p o s i t s , i t i s not o n l y d i f f i c u l t t o 
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d e f i n e meaningful p o p u l a t i o n s ; such p o p u l a t i o n s tend to have very 
l a r g e v a r i a n c e s i n parameters such as s i z e , grade, and nature of 
mineralogy. For a s t a t i s t i c a l approach to have any v a l u e , a v e r y 
l a r g e sample would be r e q u i r e d . In' c o n c l u s i o n , the s t a t i s t i c a l 
methods used are wrong, and the c o n c l u s i o n s are based on manipu
l a t i o n o f numbers without r e f e r e n c e to the wealth of data a v a i l a b l e 
on the p r o p e r t y . 

The r e p o r t by Seraphim (1983) i s b a s i c a l l y sound, and t h i s 
r e p o r t w i l l i n c l u d e comments on some of h i s recommendations. 

2. Areas of I n t e r e s t (Underground) 

S e v e r a l areas of economic p o t e n t i a l have been o u t l i n e ! i n the 
p a s t (see e s p e c i a l l y the summary r e p o r t by Ramseier, 1974 .'also i n 
Appendix I I I of the Wright Engineers r e p o r t ] ) . Ramseier o u t l i n e d 
the f o l l o w i n g d e f i n e d and probable ore r e s e r v e s i n the area o f the 
o l d mines (Table 1). See a l s o F i g u r e 1 f o r the l o c a t i o n s c f these 
b l o c k s . 

Table 1. Underground Ore Reserves (modified and s i m p l i f i e d from 
Ramseier, 1974) 

Mine Tonnage | Grades 
j 1 Cu(%) Zn(%) Au(cz/T) 

\ #10 | 1,034,800 1.95 
\<ptr Lower 31uff-#8 j 294,700 1.54 

; West V i c t o r i a ! 73,000 2.00 

• * 

41-75 ' 43,200 j 1.33 
Beta 425,600 0.35 2.44 O . O J 

Jane # . (492,600) j 0.08 4.06 O . O l J 

* no data a v a i l a b l e , but v a l u e s l e s s than 0.3% Zn and 3 . C 3 cz.T Au 
# see comments taken from Ramseier i n f o l l o w i n g notes. 

Cf these the #10, Lower B l u f f - # 8 , and West V i c t o r i a are below 
the 4100 l e v e l , and f l o o d e d . The 41-75 b l o c k i s s m a l l and lew grade, 
and by i t s e l f would not be economic. Untested p o t e n t i a l e x i s t s below 
the #10 mine, and deeper and to the west, where the t r a c e c f the 
f a v o r a b l e s t r a t i g r a p h i c h o r i z o n p r o j e c t s . However, e x p l o r a t i o n i n 
these areas would be expensive, and beyond the scope of the present 



BRITANNIA MINE 1 9 7 ! 
SCALE I" = 1/2 M I L E 

L C V C I. 

u:^j--

^ ( C ^ <j-

J J 4100 H A U L A G E 

N ° I 0 S H A F T 
AT Z'\ 7 0 0 EAST 

UltJEQ cxjr 
KECENT R E S E R V E 

RESLftVE OHOUQlT FOftYi 
(SELECTED CLOCKS) 

VERTICA L WEST ~ E A S T SECTION 

F i g u r e .1 .-



e x p l o r a t i o n i n t e r e s t s o f C o n s o l i d a t e d Paymaster Resources and 
Copper Beach E s t a t e s . At p r e s e n t a l l the d e p o s i t s below the 4100 
l e v e l are uneconomic. Because t h i s p a r t of the mine has been 
abandoned and f l o o d e d , a v e r y s i g n i f i c a n t i n c r e a s e i n the p r i c e 
of copper would be r e q u i r e d to j u s t i f y c o n s i d e r a t i o n of e x t r a c t i o n 
of these b l o c k s . 

The Beta zone, although near s u r f a c e , i s a l s o an underground 
t a r g e t , and at p r e s e n t uneconomic. Because of i t s a c c e s s i b i l i t y , 
i t has a g r e a t e r p o s s i b i l i t y of becoming an economic zone than 
the deeper d e p o s i t s . The v a l u e s of g o l d i n the Beta d e p o s i t have 
been e s t i m a t e d from r e p o r t s dated 1956, 1957 which l i s t the f o l l o 
wing r e s e r v e s i n the zone: r ...... 

/ tons Au oz/T Cu (%) Zn (%]_j 
r e p o r t A 12,700 0.023 1.17 2.50 1 

r e p o r t B b l o c k 1 ; 100,000 0.038 0.51 2.18 
r e p o r t B b l o c k 2 | 207,000 \ 0.029 0.57 1.94 1 

Although the d e t a i l s of the l o c a t i o n s of the b l o c k s i s not 
c l e a r , the u n i f o r m v a l u e s o f Au-content i n d i c a t e t h a t 0.03 i s a 
good estimate o f the Au-content of the zone. 

The Jane zone i s very near s u r f a c e , and p a r t s of i t might be 
mined by open p i t methods. However, much of the zone i s near the 
base of a steep, u n s t a b l e c l i f f , and open-pit methods would be 
i m p o s s i b l e . Ramseier c a u t i o n s c o n c e r n i n g the tonnage f i g u r e , i n d i 
c a t i n g t h a t an unknown but s i g n i f i c a n t p o r t i o n of the r e s e r v e s may 
have been removed by mining. As w e l l , the r e g i o n i s n o t o r i o u s f o r 
bad ground c o n d i t i o n s and f l o o d i n g . Some ore might be mined from 
the Jane zone, but the amount would probably be much l e s s than 
the r e s e r v e l i s t e d by Ramseier. The Jane mine a l s o c o n t a i n s a 
C u - r i c h zone, with, s i g n i f i c a n t l y more Au than i n the Z n - r i c h zone. 
One r e p o r t i n the f i l e s l i s t s the f o l l o w i n g r e s e r v e s f o r the Jane 
mine : I tons Au (oz/T) Cu (%) Zn(%) 

Cu-zone 
j Zn-zone 

77,000 
82,000 

0.069 
0.015* 

1.41 
0.26 

0.55 
5.5 ; 

* (estimated by unknown author of r e p o r t i n f i l e s ) 
A study of d r i l l core i n the Jane mine was done by Stone (1974 

He took r e p r e s e n t a t i v e 1" samples from every 10-12" s e c t i o n of core 
from i n t e r s e c t i o n s of the Z n - r i c h ore zone. Not a l l the d r i l l core 
had been p r e s e r v e d , so i t i s d i f f i c u l t to determine how r e p r e s e n t a 
t i v e the study was. A composite assay of the core samples y i e l d e d 
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t h e . f o l l o w i n g : 
Au 0.03 oz/T Cu 0.40% Pb 0.60% b a r i t e 17%~~] 
Ag 0.2 oz/T Zn 6.1 % Cd 0.0 3% j 

The r e c o r d s of the Jane Mine are among the o l d e s t i n the area, 
and are very incomplete. I t would be worthwhile o b t a i n i n g the 
summary r e p o r t by B.G.Stone on the ore r e s e r v e c a l c u l a t i o n s , t o 
determine i f any of the ore i s s u f f i c i e n t l y near the s u r f a c e f o r 
cheap- e x t r a c t i o n . On the b a s i s o f t h i s , f u r t h e r e v a l u a t i o n of 
t h i s zone might be warranted. 

Ramseier a l s o l i s t s as "Reserves Brought Forward" another 
1,166,000 tons g r a d i n g 1.79% Cu, i n p a r t w i t h s i g n i f i c a n t Zn v a l u e s . 

"None of the blocks was of i n t e r e s t at the time the mine was closed. 
Generally they are widely separated, and are located i n areas inacces
s i b l e due to poor v e n t i l a t i o n , caved openings, or f l o o d i n g . " 

Ramseier, 1974 
The No.5 mine had some of the h i g h e s t Au v a l u e s i n the 

B r i t a n n i a d i s t r i c t . Because of t h i s , the data f o r t h i s n e a r - s u r f a c e 
d e p o s i t were reviewed i n some d e t a i l , to determine i f any Au-ore 
was s t i l l p r e s e n t i n the ground. The nature of t h i s d e p o s i t , a 
s i l i c i f i e d b r e c c i a zone i n d a c i t i c t u f f , might be f a v o r a b l e t o 
c o n t a i n i n g a broad zone o f lower grade Au, which was c o n s i d e r e d 
uneconomic by e a r l y miners. A l s o , i t was near enough to the s u r f a c e 
t h a t an open p i t might be p o s s i b l e . 

R e s u l t s of the i n v e s t i g a t i o n were d i s c o u r a g i n g . The o r i g i n a l 
ore zone extended from the 500 l e v e l down to about the 900 l e v e l , 
and c o n t a i n e d a core of h i g h e r grade g o l d v a l u e s , r e a c h i n g a 
maximum on the 700-foot l e v e l , where a 100-foot s e c t i o n a c r o s s 
s t r i k e averaged about 0.5 oz/T Au. Maximum v a l u e s on e t h e r l e v e l s 
are as f o l l o w s : 

500-Ievel: s c a t t e r e d v a l u e s over 0.2 oz/T Au, a few s e c t i o n s j 
i n d r i f t s a v e r a g i n g 0.15 oz/T Au over 25-30 f e e t . I 

I 6 0 0 - l e v e l : s e v e r a l zones averaging over 0.3 oz/T Au over 25'. j 
I i 

8 5 0 - l e v e l : 90-foot zone along s t r i k e averages over 0.3 oz/T Au.; 
9 0 0 - l e v e l : 65-foot zone along s t r i k e averages 0.3 oz/T Au. j 

Most of the high-grade core of the zone was stoped. A h a l o of 
lower grade (0.05-0.1 oz/T) e x i s t s o u t s i d e the main stoped zone, 
but i t probably i s too s m a l l to warrant f u r t h e r c o n s i d e r a t i o n at 
t h i s time. The zone i s too f a r from the s u r f a c e t o be mined by an 
open p i t . 
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3. Areas of I n t e r e s t (Surface) 

In the e a r l y 197.0's. Anaconda operated a s m a l l open p i t i n 
the Jane B a s i n area, mining the upper p a r t of the B l u f f ore body. 
The o p e r a t i o n was i n s i l i c e o u s l y a l t e r e d and v e i n e d d a c i t e t u f f , 
s t r a t i g r a p h i c a l l y below the massive s u l f i d e d e p o s i t s , and m the 
core of the B r i t a n n i a shear zone and a n t i c l i n e (see Payne, et a l . , 
1980). Grades t o the m i l l were between 0,7 and 1.0% Cu, wi"h minor 
Zn and p r e c i o u s metals (values not known, but l e s s than 0.3% Zn 
and 0.03 oz/T Au). Some ore-grade m a t e r i a l remains near the s u r f a c e 
i n t h i s r e g i o n and to the e a s t i n the East B l u f f and F a i r v i e w V e i n 
zones. However, zones of ore-grade m a t e r i a l g e n e r a l l y are s c a t t e r e d 
and separated by b l o c k s of low-grade m a t e r i a l and b a r r e n d i k e s . The 
E a s t B l u f f mine c o n t a i n s moderately h i g h e r Au-values, with -he core 
o f the d e p o s i t (now mined) averaging 0.05 oz/T Au. Near the f o o t w a l l 
(northeast) of the zone, some b l o c k s c f high-grade (1.5% Cu, 4.5% Zn, 
0.1-0.3 oz/T Au) massive s u l f i d e ore were l e f t a l o n g margins of o l d 
stopes. 

I n s u f f i c i e n t data i s a v a i l a b l e to e v a l u a t e the open-pi- poten
t i a l of these zones. Old assay sheets l i s t Cu-values over higher 
grade " v e i n " zones, but commonly omit v a l u e s i n lower grade i n t e r 
vening rock. Anaconda must have e v a l u a t e d these zones d u r i n g t h e i r 
p r e l i m i n a r y o p e n - p i t s t u d i e s ; i t would be worthwhile to request 
t h e i r data on t h i s area. F a i l i n g t h a t , a study such as o u t l i n e d by 
Seraphim (19 83) c o u l d be undertaken, b e a r i n g i n mind t h a t Anaconda 
d i d net p l a n t o develop t h i s area as an open p i t . P o s s i b l y - a r g e t s 
c o u l d be developed with s u f f i c i e n t v a l u e s i n Au to make a p i t p r o f i 
t a b l e i n a r e g i o n which was c o n s i d e r e d by Anaconda to be uneconomic 
i n the e a r l y 1970's. 

To the west, open p i t p o s s i b i l i t i e s are v e r y l i m i t e d because 
of the abrupt c l i f f s and very u n s t a b l e ground a t the west end of 
Jane B a s i n . As d i s c u s s e d above, l i m i t e d tonnage might be developed 
i n the Jane mine, p a r t i c u l a r l y i n the C u - r i c h zone to the scuth. 
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"'4. Other Areas on Surface 

(1) Daisy 

The Daisy shewing occurs near s u r f a c e w e l l t o the west and 
s t r a t i g r a p h i c a l l y w e l l above the main ore b o d i e s . I t was e x p l o r e d 
on two main l e v e l s , and appears t o have bottomed out above the 
2700 l e v e l . Two zones c o n t a i n i n g c h a l c o p y r i t e have been o u t l i n e d 
w i t h dimensions 200' long by up to 20' wide by at l e a s t 180 f e e t 
i n h e i g h t . . P r e v i o u s s t u d i e s i n d i c a t e 64,100 tons g r a d i n g 1.1% Cu 
w i t h no data on p r e c i o u s metals. One study e s t i m a t e s o p t i m i s t i c a l l y 
a p o t e n t i a l t o the 4100 l e v e l o f 309,000 tons a v e r a g i n g 1.5% Cu. 

I have not mapped the Daisy showing, but have examined the 
rocks nearby i n c l u d i n g those o f the 2700 l e v e l t u n n e l and d r i l l 
h o l e s . My c o n c l u s i o n i s t h a t the Daisy showing i s i n t e r e s t i n g but 
too small t o be economic. The 20-foot width quoted i n o l d r e p o r t s 
probably r e p r e s e n t s a maximum, of which a r e a l i s t i c average would 
be c l o s e r t o 10 f e e t . Without the presence o f p r e c i o u s metal v a l u e s , 
the zone i s too low grade t o be economic. 

(2) Old I r o n s i d e s 

These c l a i m s , on the summit and steep f l a n k s of Sky P i l o t 
Mountain, occur i n a sequence of i n t e r b e d d e d a n d e s i t e s and a r g i l l i t e s . 
I examined t h i s sequence on Goat Ridge and b r i e f l y on Sky P i l o t 
Mountain i n 1967. Commonly the a r g i l l i t e c o n t a i n s d i s s e m i n a t e d 
p y r i t e and p y r r h o t i t e w ith very minor c h a l c o p y r i t e . Weathering of 
these s u l f i d e s has c r e a t e d abundant l i m o n i t i c patches on s u r f a c e . 
A h e l i c o p t e r f l i g h t around Sky P i l o t Mountain i n 1967 d i d not show 
anything o t h e r than a n d e s i t e s and a r g i l l i t e s , and n o t h i n g of economic 
int e r e s t : . 

To the northwest, the v o l c a n i c and sedimentary sequence i s 
i n t r u d e d and c o n t a c t metamorphosed by d i o r i t e and qu a r t z d i o r i t e 
p l u t o n s . Some of these c o n t a i n 1-2% d i s s e m i n a t e d s u l f i d e s , mainly 
p y r r h o t i t e and p y r i t e , and a few c o n t a i n c h a l c o p y r i t e . As w e l l 
c h a l c o p y r i t e v e i n s up to s e v e r a l inches t h i c k and tens o f f e e t long 
occur i n h c r n f e l s e d a r g i l l i t e and/or d a c i t e near the c o n t a c t . Some 
of these occur on the Jim-Kim c l a i m of S t a c k p o o l Resources L t d . 
(Timmins, 19 82) . 
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5. Leaching P o t e n t i a l 

The major work on l e a c h i n g a t B r i t a n n i a i s by Kim (196 8 ) . 
N a t u r a l l e a c h i n g i s c y c l i c a l , w i t h two wet, h i g h - f l o w p e r i o d s per 
year, d u r i n g the spring-summer r u n o f f and d u r i n g the l a t e - f a l l 
r a i n y season. These a l t e r n a t e with d r i e r , l o w e r - r u n o f f p e r i o d s 
d u r i n g the l a t e summer-early f a l l "dry" season and the w i n t e r 
season of snow accum u l a t i o n . Copper i s leached mainly d u r i n g c o n t a c t 
w i t h what Kim d e s c r i b e d as "slow-water", and i s f l u s h e d out of the 
system by " f a s t - w a t e r " . By c o n t r o l l i n g the movements of both types 
of water, i t may be p o s s i b l e to enhance the l e a c h i n g r a t e . As w e l l , 
Kim recommends s e p a r a t i o n where p o s s i b l e of waste water, which i s 
water which e n t e r s the l e a c h i n g system without p a s s i n g through an 
ore zone, and which c o n t a i n s very l i t t l e copper. I t s e f f e c t i s to 
d i l u t e the system, c a u s i n g g r e a t l y i n c r e a s e d c o s t s to s e p a r a t e the 
copper i n s o l u t i o n . 

Wright E n g i n e e r s suggest a dam on the 4100 l e v e l , which would 
a l l o w f l o o d i n g of the o l d workings up to the 2700 l e v e l . T h i s would 
g r e a t l y i n c r e a s e the amount of slow-water l e a c h i n the r e g i o n between 
these l e v e l s , m ainly i n the B l u f f and V i c t o r i a mines. A l t e r n a t e 
f l u s h i n g and f l o o d i n g of the system whould produce a h i g h e r o v e r a l l 
r a t e of l e a c h i n g , and would i n c r e a s e the c i r c u l a t i o n o f oxygen i n t o 
the system (another f a c t o r which a c c o r d i n g to Kim enhances the r a t e 
of l e a c h i n g ) . 

Kim noted an o v e r a l l decrease i n amount of copper r e c o v e r e d 
by l e a c h i n g a f t e r 1958. T h i s was a t t r i b u t e d mainly to the decrease 
i n amount of copper a v a i l a b l e on broken s u r f a c e s f o r l e a c h i n g . He 
a l s o noted t h a t the years of h i g h e s t Cu-recovery by l e a c h i n g were 
19 32-34, which y e a r s f o l l o w e d heavy s t c p i n g and b r e a k i n g of rock 
i n the upper p a r t of the mine. 

The p r o p o s a l by Wright Engineers has m e r i t . The main c o n s i d e r a 
t i o n would be: Is the c o s t of the program j u s t i f i e d by the p r o 
j e c t e d i n c r e a s e i n Cu-production? U n f o r t u n a t e l y the f l o o d i n g program 
would not a f f e c t the r a t e of l e a c h i n g i n the upper workings of the 
mine (above 2 7 0 0 - l e v e l ) , except, as mentioned by Kim, t h a t i t would 
i n c r e a s e oxygen c i r c u l a t i o n . 

The Wright Engineers r e p o r t uses a value of 0.2 g/1 Cu f o r the 
i n p u t t o the l e a c h i n g p l a n t . Kim shows a v a r i a t i o n of i n p u t grade 
from 0.6 t o 1.7 g/1 up u n t i l 1956. The grade pr o b a b l y i s lower than 
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t h i s by now, but I doubt t h a t i t i s as low as 0.2 g/1. (I don't 
know where Wright Engineers got t h a t number.) 

The f l o o d i n g program would make more d i f f i c u l t the e l i m i n a t i o n 
of waste water from the system. 

Data on the average r e d u c t i o n i n Cu content of water rea c h i n g 
the l e a c h i n g p l a n t would be important i n p r e d i c t i n g f u t u r e changes 
i n s u p p l y . Presumably the program t o dam the 4100 l e v e l would i n 
c r e a s e the amount of Cu being l e a c h e d . However, without breaking 
more ground to expose f r e s h c h a l c o p y r i t e to l e a c h i n g agents, the 
amount of l e a c h a b l e copper w i l l c ontinue to decrease. 

I have no s p e c i f i c c o n c l u s i o n s to make r e g a r d i n g l e a c h i n g , 
because i t i s not my s p e c i a l t y . I hope t h a t my comments have some 
v a l u e i n a s s e s s i n g the o v e r a l l p o s s i b i l i t i e s . 
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