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Dear J a c k : 

Re: Exploration P o t e n t i a l - A l Property 
Toodoggone River Area, B.C. 

F u r t h e r t o our meeting of November 5, I have p r e p a r e d a 
few comments r e g a r d i n g A l p r o p e r t y e x p l o r a t i o n p o t e n t i a l 
which you may f i n d u s e f u l . 

I a l s o e n c l o s e a paper by B r i a n Jones and R i c h a r d 
L e v e i l l e e n t i t l e d " A p p l i c a t i o n of M e t a l Zoning and M e t a l 
R a t i o s t o Gold E x p l o r a t i o n i n P o r p h y r y Systems" which was 
pr e s e n t e d a t the NWMA meeting i n Spokane i n 1989. A f t e r 
m e n t i o n i n g t h i s t o you and upon f u r t h e r r e v i e w , t h i s paper 
may have l i t t l e d i r e c t a p p l i c a t i o n t o the problem a t hand but 
i t does p r o v i d e a good documentation of g o l d m i n e r a l i z a t i o n 
p e r i p h e r a l t o a number of well-known p o r p h y r y systems. There 
i s a l s o r e f e r e n c e t o e p i t h e r m a l p r e c i o u s metals 
m i n e r a l i z a t i o n d i s t a l t o , and o u t s i d e t h e l e a d - z i n c - s i l v e r 
h a l o a t the Bingham and Y a u r i c o c h a d e p o s i t s . 

The use of metal r a t i o s t o d e f i n e z o n i n g p a t t e r n s i s an 
i n t e r e s t i n g concept t h a t c o u l d have some a p p l i c a t i o n i n the 
Toodoggone and elsewhere - maybe we can f i n d a use f o r a l l 
t h a t ICP d a t a a f t e r a l l . I n summary, t h i s paper i s worth a 
l o o k . 

Three r e f e r e n c e s t h a t you have a c c e s s t o and which I 
c o n s i d e r u s e f u l a r e : 

Economic Geology, Vol.86,1991,pp.529-554 - J u r a s s i c 
E p i t h e r m a l D e p o s i t s i n the Toodoggone R i v e r A r e a , N o r t h e r n 
B r i t i s h Columbia; by Diakow, P a n t e l e y e v and S c h r o e t e r . 

BCMEMPR B u l l e t i n on Toodoggone by th e above t h r e e a u t h o r s -
r e c e n t l y r e l e a s e d - number not known. 
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Geoscience Canada,Vol.13,1986,pp.101-111 - A Canadian 
C o r d i l l e r a n Model f o r E p i t h e r m a l G o l d - S i l v e r D e p o s i t s by A. 
P a n t e l e y e v . 

I have appended t h r e e diagrams of which two are from t h e 
above papers and the t h i r d ( A l p r o p e r t y ) i s from a r e p o r t I 
p r e p a r e d f o r Energex i n 1985 - I'm s u r e t h a t t h i s i s 
somewhere i n your f i l e s on the p r o p e r t y . 

E p i t h e r m a l D e p o s i t s - G e n e r a l 

These near s u r f a c e d e p o s i t s t y p i c a l l y have a 
c o n s i d e r a b l e s t r i k e l e n g t h w i t h a v e r t i c a l range of between 
100 and 1000 metres and a v e r a g i n g about 350 metres, t y p i c a l l y 
b o t t o m i n g i n b a r r e n rock or sub-economic zones c o n t a i n i n g 
base metal s u l p h i d e s . 

In form, t h e s e are complex b r a n c h i n g , i r r e g u l a r v e i n s a t 
or near s u r f a c e (mushroom-shaped - Buchanan model). 
A l t e r a t i o n near s u r f a c e c o n s i s t s of broad a r g i l l i c zones 
w h i l e a t depth the v e i n s commonly c o n t a i n a d u l a r i a i n 
a d d i t i o n t o q u a r t z . 

Buchanan's model suggests t h a t t h e upper p o r t i o n of an 
e p i t h e r m a l q u a r t z v e i n becomes p r o g r e s s i v e l y f i n e r g r a i n e d , 
u s u a l l y r e p r e s e n t e d by c h a l c e d o n i c q u a r t z . W i t h d e p t h , 
c a l c i t e c o n t e n t of the v e i n i n c r e a s e s , a d u l a r i a i s p r e s e n t as 
ar e base m e t a l s . B e t t e r g o l d - s i l v e r g r ades commonly occur 
about 350 metres below the p a l e o s u r f a c e . 

E p i t h e r m a l D e p o s i t s - Toodoggone Ar e a 

Most known Toodoggone d e p o s i t s have a w e l l - d e f i n e d 
" f l o o r " . I mentioned t o you t h a t i n i t i a l p r o s p e c t i n g of t h i s 
a r e a ( i n p e r f e c t 20-20 h i n d s i g h t ) c o u l d have been c a r r i e d out 
t o good advantage a l o n g the 1700 metre t o p o g r a p h i c c o n t o u r . 
E l e v a t i o n s of known d e p o s i t s a r e as f o l l o w s : 

Golden L i o n - 1800 metres (Au-Ag + base m e t a l s ) 
A l Zones - 1600 - 1700 metres (Au-Ag) 
Mets - 1700 metres (Au-Ag) 
JD Zones - 1700 - 1800 metres (Au-Ag • base metals) 
Moosehorn - 1250 metres (Au-Ag) 
P o r p h y r y P e a r l - 1350 metres (Cu-Au) 
Golden S t r a n g e r - 1600 metres 
Lawyers - AGB - 1750 metres (Au-Ag) 

- C l i f f Creek - Dukes Ridge - 1650 - 1750 metres 
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S i l v e r Pond - 1750 metres (Au-Ag) 
Baker - 1700 - 1800 metres (Au-Ag + base m e t a l s ) 
Saunders - 1800 metres (Au-Ag + base m e t a l s ) 
Shasta - 1400 metres (Au-Ag) 
Kemess South - 1300 metres (Cu-Au) 

O b v i o u s l y t h e r e has been c o n s i d e r a b l e v e r t i c a l 
d i s p l a c e m e n t a l o n g r e g i o n a l f a u l t s but i t i s i n t e r e s t i n g t h a t 
many of t h e known d e p o s i t s , which r e p r e s e n t v a r i o u s v e r t i c a l 
r a nges, occur a t or near t h i s 1700 metre c o n t o u r . Most 
d e p o s i t s have a l i m i t e d v e r t i c a l r a n ge, examples b e i n g t h e 
Baker (50 metres) and Lawyers (150 m e t r e s ) . 

A few anomalies are e v i d e n t i n t h e f o r e g o i n g t a b l e 
i n c l u d i n g Moosehorn a t 1250 metres which t h e o r e t i c a l l y i s 
near the t o p of a m i n e r a l i z i n g system as i s t h e S h a s t a 
d e p o s i t a t 1400 metres e l e v a t i o n . S i m i l a r l y , the a p p a r e n t 
" r o o t s " of e p i t h e r m a l systems, e x e m p l i f i e d by t h e P o r p h y r y 
P e a r l and Kemess South p o r p h y r i e s , a r e a t e l e v a t i o n s o f about 
1300 metres. 

D e p o s i t s formed a t h i g h e s t s t r u c t u r a l l e v e l s i n t h e 
d i s t r i c t f e a t u r e low pH or a c i d c a p p i n g s and a r e p r o d u c t s of 
hot s p r i n g d i s c h a r g e . These i n c l u d e t h e A l and S i l v e r Pond 
d e p o s i t s which f e a t u r e e x t e n s i v e c l a y m i n e r a l - a l u n i t e 
a l t e r a t i o n zones. D e p o s i t s formed a t deeper s t r u c t u r a l l e v e l s 
i n c l u d e the Baker and Saunders d e p o s i t s w i t h a p p r e c i a b l e base 
meta l c o n t e n t s b r a c k e t e d by p y r i t e - s e r i c i t e a l t e r a t i o n zones. 

Deepest l e v e l s a r e r e p r e s e n t e d by the P o r p h y r y P e a r l , 
F i n and Kemess p o r p h y r y Cu-Au (Mo) d e p o s i t s w i t h t h e Moose 
a t a s l i g h t l y h i g h e r s t r u c t u r a l l e v e l f e a t u r i n g p e r i p h e r a l 
low temperature Au-Ag m i n e r a l i z a t i o n . 

The appended diagram ( F i g u r e 5) - the B.C. E p i t h e r m a l 
model s u g g e s t s a continuum from p o r p h y r y d e p o s i t s and s k a r n s 
t o h i g h l e v e l hot s p r i n g s d e p o s i t s . 

Diakow, P a n t l e y e v and S c h r o e t e r (Economic Geology paper) 
i d e n t i f y two s t y l e s of e p i t h e r m a l m i n e r a l i z a t i o n i n t h e 
Toodoggone camp i n c l u d i n g a c i d s u l f a t e t y p e and a d u l a r i a -
s e r i c i t e t y p e . 

A c i d s u l f a t e t y p e d e p o s i t s , r e p r e s e n t e d by t h e A l and 
S i l v e r Pond, formed near s u r f a c e w h i l e a d u l a r i a - s e r i c i t e type 
d e p o s i t s , examples of which i n c l u d e Lawyers and most o t h e r 
known d e p o s i t s i n the camp, formed a t s l i g h t l y deeper l e v e l s . 

/4 

N . C . C A R T E R . P h . D . . P . E n g . 

C O N S U L T I N G G E O L O G I S T 



4 

R a d i o m e t r i c ages i n d i c a t e t h a t t h e A l a c i d s u l f a t e t y p e 
d e p o s i t s , hosted by t h e o l d e s t Toodoggone v o l c a n i c u n i t s , 
r e p r e s e n t the o l d e s t e p i t h e r m a l event a t about 190 Ma. Most 
of the a d u l a r i a - s e r i c i t e d e p o s i t s i n the camp a p p a r e n t l y 
formed contemporaneously w i t h younger Toodoggone u n i t s 
between 180 and 186 Ma. 

Of p a r t i c u l a r i n t e r e s t i s t h e s e w r i t e r s ' p r o p o s i t i o n 
t h a t the S i l v e r Pond a c i d s u l f a t e d e p o s i t s are p a r t o f the 
younger m i n e r a l i z i n g event and r e p r e s e n t a d o w n - f a u l t e d , 
upper p o r t i o n of t h e Lawyers m i n e r a l i z i n g system. 

A l P r o p e r t y - Recommendations 

I f the f o r e g o i n g s y n t h e s i s r e S i l v e r Pond - Lawyers i s 
c o r r e c t , i t i s not u n r e a s o n a b l e t o expect t h a t a d u l a r i a -
s e r i c i t e or Lawyers type d e p o s i t s may e x i s t below t h e a c i d 
s u l f a t e type d e p o s i t s on t h e A l p r o p e r t y . 

The t h r e e main d e p o s i t s on the A l p r o p e r t y (BV, T h e s i s , 
Bonanza) occur w i t h i n a 3 x 3 km a r e a , a r e c o n t a i n e d i n n o r t h 
t o n o r t h w e s t e r l y t r e n d i n g f a u l t zones and c o n s i s t of 
b r a n c h i n g , q u a r t z ( b a r i t e ) v e i n s and i r r e g u l a r b r e c c i a b o d i e s 
enveloped by broad s i l i c a - c l a y m i n e r a l r i c h a l t e r a t i o n 
zones t y p i c a l of h i g h e r l e v e l e p i t h e r m a l d e p o s i t s . 

The f o r e g o i n g r e p r e s e n t t a r g e t s f o r a d d i t i o n a l work. 
P r e v i o u s work on t h e T h e s i s zone has c o n s i s t e d m a i n l y of 
c l o s e l y spaced (10-15 metres s p a c i n g s ) i n c l i n e d h o l e s which 
t e s t e d the zone t o v e r t i c a l depths of o n l y 40 metres. 
The s t y l e of e x p l o r a t i o n on the Bonanza zone was s i m i l a r . I 
am not aware t h a t t h e BV zone was t e s t e d t o d epth - t h e 
d i s t i n g u i s h i n g f e a t u r e of t h i s zone was the c o n t i n u i t y of 
grade a l o n g s t r i k e - t h e same c o u l d h o l d t r u e t o d e p t h . 

Deeper d r i l l i n g of t h e s e zones i s w a r r a n t e d . A d d i t i o n a l 
work may a l s o be c o n s i d e r e d f o r the A l b e r t s Hump and BBX 
a l t e r a t i o n zones - I b e l i e v e t h a t K i d d Creek d i d some 
d r i l l i n g i n t h e e a r l y 1980's. Numerous ot h e r showings a r e 
i n d i c a t e d on t h e e n c l o s e d s k e t c h map - the amount and r e s u l t s 
of p r e v i o u s work a r e unknown. 

In summary, t h i s l a r g e p r o p e r t y h o l d i n g i s d e f i n i t e l y 
d e s e r v i n g of a d d i t i o n a l i n v e s t i g a t i o n . A r e - i n t e r p r e t a t i o n of 
p r e v i o u s work on the t h r e e major zones i s w a r r a n t e d . 
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D E P O S I T T Y P E S 

Figure 5 British Columbia epithermal model. The model is based on studies of epithermal deposits in the Toodoggone area by T.G. Schroeter and A. Panteleyev, 

and comparisons with deposits elsewhere. The model infers a continuum exists from porphyry copper and skam through transitional deposits, to epithermal 

veins, and hot spring discharge deposits. 
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F lC . 3. A. Simplified geology of the Toodoggone map area, modified from Gabrielse et al. (1977) 

and Diakow et al. (1985). B. Locations o f mines, major prospects, acid sulfate advanced argillic-altered 

rocks, and radiometric age determination sample sites. 
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