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INTRODUCTION 

I n f o r m a t i o n on known p o t e n t i a l m a s s i v e s u l p h i d e d e p o s i t s i n Yukon T e r r i t o r y , 

Canada i s s u b m i t t e d i n t h r e e f o r m s : 

( i ) on maps and o v e r l a y s ; 

( i i ) i n s h o r t w r i t t e n d e s c r i p t i o n s ; a n d , 

( i i i ) on i t e m i z e d s h o r t a n s w e r q u e s t i o n n a i r e s o r d a t a s h e e t s . 

T e c t o n i c a s s e m b l a g e s o f Yukon T e r r i t o r y a r e shown on Map A w h i c h f o r m s t h e 

b a s i s o f t h e s t u d y . S e d i m e n t a r y and v o l c a n i c r o c k s h a ve been g r o u p e d i n t o l i t h o -

s t r a t i g r a p h i c u n i t s w h i c h r e f l e c t t h e i r t e c t o n i c e n v i r o n m e n t o f d e p o s i t i o n . P l u t o n i c 

and u l t r a m a f i c r o c k s a r e c a t e g o r i z e d a c c o r d i n g t o age and s t y l e o f e m p l a c e m e n t . 

The l e g e n d on Map A shows t h e a s s e m b l a g e name, age and map s y m b o l ; i t s c h a r a c t e r i s t i c 

l i t h o l o g y , t h e g e o l o g i c b e l t o r b e l t s i n w h i c h t h e a s s e m b l a g e i s f o u n d , a s w e l l 

a s l o c a l f o r m a t i o n t e r m i n o l o g y . 

Known and p r o b a b l e e n v i r o n m e n t s o f m a s s i v e s u l p h i d e d e p o s i t i o n a r e shown 

on Map B a s an o v e r l a y t o Map A. S i x m a i n m a s s i v e s u l p h i d e d e p o s i t t y p e s a r e 

r e p r e s e n t e d i n Yukon T e r r i t o r y . F i v e d e p o s i t t y p e s o c c u r i n more t h a n one b e l t 

b a s e d on t e c t o n i c a s s e m b l a g e s o u t l i n e d on Map A. The l e g e n d on Map B l i s t s t h e 

t e c t o n i c a s s e m b l a g e i n w h i c h t h e d e p o s i t s o c c u r , a s w e l l a s t h e p r o b a b l e o r p o s s i b l e 

p l a t e t e c t o n i c e n v i r o n m e n t i n w h i c h t h e d e p o s i t s f o r m e d . I m p o r t a n t m a s s i v e s u l p h i d e 

camps i n t h e H a r t R i v e r a r e a , A n v i l Range a r e a , S e a g u l l C r e e k a r e a , C o a l R i v e r 

a r e a and Howard P a s s a r e a a r e shown. 

Map C i s an o v e r l a y l o c a t i n g known m a s s i v e s u l p h i d e d e p o s i t s i n Yukon 

T e r r i t o r y , s u b d i v i d e d a c c o r d i n g t o . d e p o s i t t y p e and s i z e . I n d i v i d u a l d e p o s i t s 

a r e r e f e r e n c e d a c c o r d i n g t o NTS map s h e e t and an. O c c u r r e n c e Number. T h i s r e f e r s 
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t o t h e N o r t h e r n C o r d i l l e r a M i n e r a l I n v e n t o r y , d i s t r i b u t e d t o s u b s c r i b e r s and 

u p d a t e d a n n u a l l y by A r c h e r , C a t h r o and A s s o c i a t e s L t d . The M i n e r a l I n v e n t o r y 

s e r v e d a s t h e b a s i s f o r t h i s c o m p i l a t i o n . 

M a j o r c l a i m o w n e r s h i p i n m a s s i v e s u l p h i d e camps i d e n t i f i e d on Map B i s shown 

on Map D. H o l d i n g s and o p t i o n a g r e e m e n t s t o December 3 1 , 1979 a r e shown. 

M i n e r a l R e s o u r c e s o f Yukon T e r r i t o r y (Map E ) , a v a i l a b l e f r o m Yukon Chamber 

o f M i n e s , was p r e p a r e d by A r c h e r , C a t h r o and A s s o c i a t e s L t d . i n May 1979 f r o m 

t h e N o r t h e r n C o r d i l l e r a M i n e r a l I n v e n t o r y . T h e map shows s i g n i f i c a n t p r o s p e c t s , 

c o m m e r c i a l l y i m p o r t a n t d e p o s i t s , f o r m e r p r o d u c e r s and c u r r e n t p r o d u c e r s f o r a l l 

m e t a l s and c o m m o d i t i e s . 

I n f r a s t r u c t u r e f o r m i n i n g o p e r a t i o n s i n Yukon T e r r i t o r y i s shown on Map F . 

I n c l u d e d a r e m a j o r h i g h w a y s , l o c a t i o n s o f c h a r t e r and s c h e d u l e d a i r c r a f t o p e r a t i o n s 

and h y d r o - e l e c t r i c f a c i l i t i e s and t r a n s m i s s i o n l i n e s . 

S h o r t d e s c r i p t i v e s t a t e m e n t s a r e i n c l u d e d w i t h t h e d a t a s h e e t s f o r e a c h 

t y p e o f m a s s i v e s u l p h i d e e n v i r o n m e n t . 

G e n e r a l i z e d g e o l o g y , m i n e r a l i z a t i o n and e x p l o r a t i o n h i s t o r y a r e i n c l u d e d 

w i t h a c r o s s - s e c t i o n f o r e a c h i m p o r t a n t m a s s i v e s u l p h i d e camp. 

R e s p e c t f u l l y s u b m i t t e d , 

ARCHER, CATHRO AND ASSOCIATES LTD. 

/ m c R.C. C a r n e , M.Sc. 



A. P R I M I T I V E MASSIVE SULPHIDE DEPOSITS 
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A-1: D e s c r i p t i o n 

M a s s i v e s u l p h i d e e n v i r o n m e n t A-1 i s e n t i r e l y u n d e r l a i n by u n i t "RJT, u p p e r 

T r i a s s i c t o l o w e r J u r a s s i c T a k l a - N i c o l a Group. The a s s e m b l a g e c o n s i s t s o f a u g i t e 

p o r p h y r y b a s a l t , b a s a l t , s i l t s t o n e , s h a l e and c o n g l o m e r a t e . T r a c e m e t a l a n d 

r e g i o n a l s t r u c t u r a l s t u d i e s s u g g e s t t h a t t h e T a k l a - N i c o l a a s s e m b l a g e was d e p o s i t e d 

i n a S u m a t r a - t y p e A r c s e t t i n g . No s t r a t i f o r m m a s s i v e s u l p h i d e d e p o s i t s a r e 

known b u t p o t e n t i a l i s h i g h . 



ft - 1 

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

1. Are (were) t h e r e o p e r a t i n g mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

' %-Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no operating mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Computer 
Code 

K ) 0 

' - • o r * 

W cl -



Lower-grade Example 

Approximate m e t a l content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3 a . I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or mineral zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
to t o p — d e s c r i b e b r i e f l y .' 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, p r o x i m a l t o 
d i s t a l — d e s c r i b e b r i e f l y 

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



— r e g i o n a l l y , a t or near the 
mi n e r a l i z e d horizon? 

What i s t h e i r composition? 

c h e r t y t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type of a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l a l t e r e d 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 



Compute 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l 
a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y ? 

s i l i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

greenschist f a c i e s — s p e c i f y mineral ^ C-.S. * 
assemblage i f possible 

T - f;
 r ~ ~ - / J~ 



Computer 
Code 

amp h i b o l i t e f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips 

open f o l d i n g , moderate dips tff?cw Pc [c*! i t ^ e , 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type o f pre-metamorphic volcanic 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e 1 

1 



Computer 
Code 

abundant f e l s i c f r a g m ental- T~l r ~ j T 
p y r o c l a s t i c rocks near the ore? 

— m a f i c v o l c a n i c or subvolcanic 

rocks only? b *~A T ^ J r % t--9-

— m i n o r mafic v o l c a n i c or i n t r u s i v e 
rocks and less abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c o r igneous 
rocks? 

— o t h e r 

What type of prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? V/ C—\ 

t 
^ J£ V <T»-\) 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

-minor c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

• a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

•shelf e l a s t i c s and carbonates: 
sandstone-stilstone-shale-
carbonate-evaporite 

— o t h e r 
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A-2: D e s c r i p t i o n 

M a s s i v e s u l p h i d e e n v i r o n m e n t A-2 i s u n d e r l a i n by P e n n s y l v a n i a n t o P e r m i a n 

a r g i l l i t e , s a n d s t o n e , l i m e s t o n e and s u b m a r i n e b a s i c t o a c i d i c v o l c a n i c r o c k s 

o f t h e T a k u - S k o l a i g r o u p . No m a s s i v e s u l p h i d e d e p o s i t s h a v e been d i s c o v e r e d i n 

Yukon T e r r i t o r y and t h e p l a t e t e c t o n i c s e t t i n g i s n o t known. 



// / 

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

Computer 
Code 

1. Are (were) the r e o p e r a t i n g mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

• % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no o p e r a t i n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

a n , 

1 ' i i & 

e.c>^/: r v . 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3 a . I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n several d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or m i n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
t o t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

i 
> 

i 
1 

•- " — T 

• 

I o 

/ / 

! 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y 

Proximal 

D i s t a l 

Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? ) /U u^e^-t.^-^ 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



Computer 
Code 

- r e g i o n a l l y , a t or near the 
mi n e r a l i z e d horizon? 

What i s t h e i r composition? 

cherty t u f f 

i r o n f o r m a t i o n 

f 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type o f a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l altered? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y ? 

* — - ^ f }j- < 

s 



s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l 
a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y ? 

s i l i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

greenschist f a c i e s — s p e c i f y m i neral 
assemblage i f p o s s i b l e 



Computer 
Code 

amp h i b o l i t e f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

g r a n u l i t e f a c i e s — s p e c i f y m i neral 
assemblage i f p o s s i b l e 

| 
| 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips y? U.*+~? c^>. ^^M^fX't^.X^ 
t - •' —•• 

open f o l d i n g , moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type o f pre-metamorphic volcanic 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t - •*- a ' 1 
andesite-rhyodacite? o - ~ - ^ - ^ - ~ < ^ ^ i ~rL^,cJL^Ft 

— b i m o d a l b a s a l t - r h y o d a c i t e --



Computer 
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—abundant f e l s i c fragmental-
p y r o c l a s t i c rocks near the ore? 

— m a f i c v o l c a n i c or subvolcanic 
rocks only? 

— m i n o r m a f i c v o l c a n i c or i n t r u s i v e 
rocks and l e s s abundant than 
(meta)sedimentary types? 

— n o s i g n i f i c a n t v o l c a n i c o r igneous 
rocks? 

j 

— o t h e r | 
i 

What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i - * xf~ J J 1 Y~ 
c l a s t i c sandstone, shale, carbonate?c^^-*-*-*^-^? i / t — t v h ^ m , 

— m i n o r c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

— a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

— s h e l f e l a s t i c s and carbonates: 
sa n d s t o n e - s t i l s t o n e - s h a l e -
carb o na t e- e vap o r i t e 

— o t h e r 
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What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton 1 
margin? 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc or inn e r - a r c 
basin? 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T o P % t o t a l thickness 

\. ,<JJ~. J^i^J T , f "if 

' ~. t$<A '7^ 

Bottom 
Bottom 



S o i l t h i c k n e s s — 

g r e a t e s t 

average 

s m a l l e s t 

13. Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

_ j L 2 

Computer 
Code 

% o f t o t a l thickness 

14. 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

sma l l e s t 

Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters or f e e t 

% o f t o t a l thickness 

Bottom 



B. POLYMETALLIC MASSIVE SULPHIDE DEPOSITS 



B-1: D e s c r i p t i o n 

M a s s i v e s u l p h i d e e n v i r o n m e n t B-1 c o n s i s t s o f d o m i n a n t l y m i d d l e D e v o n i a n 

t o u p p e r M i s s i s s i p p i a n c l a s t i c and v o l c a n i c r o c k s showns a s u n i t s E"RT ( i n p a r t ) 

and nHRC ( i n p a r t ) on Map A. P o l y m e t a l l i c l e a d - z i n c - s i l v e r d e p o s i t s o c c u r a b o ve 

r h y o l i t e t o r h y o d a c i t e domes i n p y r o c l a s t i c r o c k s w h i c h mark t h e a b r u p t t r a n s i t i o n 

t o a n d e s i t i c v o l c a n i s m . T r a c e m e t a l and r e g i o n a l g e o l o g i c s t u d i e s s u g g e s t a 

c o n t i n e n t a l m a r g i n r i f t e n v i r o n m e n t o f d e p o s i t i o n i n a t r a i l i n g edge t e c t o n i c 

s e t t i n g . 



GENERALIZED GEOLOGY, SEAGULL CREEK AREA 

T h r e e s t r u c t u r a l l y s e p a r a t e p a c k a g e s c o m p r i s e t h e b e d r o c k g e o l o g y o f t h e 

S e a g u l l C r e e k a r e a . I n d e s c e n d i n g o r d e r , t h e y c o n s i s t o f : 

C a m b r i a n t o O r d o v i c i a n - t u f f a c e o u s p h y l l i t e , c a l c a r e o u s p h y l l i t e ; 

S i l u r i a n t o l o w e r D e v o n i a n - o r t h o q u a r t z i t e , d o l o m i t e , c a l c a r e o u s and 

d o l o m i t i c s i l t s t o n e ; 

u p p e r D e v o n i a n t o M i s s i s s i p p i a n - c h e r t p e b b l e c o n g l o m e r a t e , b l a c k s l a t e , 

m e t a - b a s a l t , m e t a - r h y o l i t e and p y r o c l a s t i c r o c k s ; 

bedded b a r i t e and s t r a t i f o r m l e a d - z i n c - b a r i t e 

d e p o s i t s . 

The e n t i r e u p p e r D e v o n i a n t o M i s s i s s i p p i a n s e q u e n c e has u n d e r g o n e weak t h e r m a l 

metamorphism t o t h e a m p h i b o l i t e f a c i e s . T h r e e d i s t i n c t p e r i o d s o f d e f o r m a t i o n 

h a ve r e s u l t e d i n p o l y p h a s e i s o c l i n a l f o l d i n g . R h y o l i t e , b a s a l t , t r a c h y t e a n d 

r e l a t e d v o l c a n i c l a s t i c r o c k s f o r m a n o r t h - w e s t t r e n d i n g v o l c a n i c b e l t 90 km l o n g 

and up t o 25 km w i d e . T h e s u b m a r i n e v o l c a n i c r o c k s r a n g e i n c o m p o s i t i o n f r o m 

c a l c - a l k a l i c t o a l k a l i c . 
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MINERALIZATION, SEAGULL CREEK AREA 

S i x s t r a t i f o r m s u l p h i d e - b a r i t e d e p o s i t s and o r e b a r r e n s t r a t i f o r m b a r i t e 

d e p o s i t s h a v e been d i s c o v e r e d t o d a t e i n t h e S e a g u l l C r e e k a r e a . S p h a l e r i t e , 

g a l e n a , p y r i t e and p y r r h o t i t e o c c u r a s m a s s i v e , c r u d e l y banded d e p o s i t s i n l e n s e s 

w i t h l e n g t h s o f up t o 40 m and t h i c k n e s s e s o f a s much a s 10 m. I n d i v i d u a l l e n s e s 

show a c o n c e n t r a t i o n o f c o p p e r and z i n c a t t h e b a s e w i t h i n c r e a s i n g l e a d , s i l v e r 

and b a r i t e v a l u e s t o w a r d s t h e t o p . 

M i n e r a l i z a t i o n i s h o s t e d by p y r i t i c q u a r t z - e y e s e r i c i t e s c h i s t s , i n t e r p r e t e d 

a s a t u f f a c e o u s h o r i z o n , w h i c h o c c u r s a t t h e c o n t a c t between r h y o l i t e and o v e r l y i n g 

a n d e s i t e . M i n o r amounts o f m i n e r a l i z a t i o n a r e c o n t a i n e d w i t h i n t u f f a c e o u s b l a c k 

s l a t e s w h i c h f l a n k r h y o l i t e a c c u m u l a t i o n s . W e a k l y m i n e r a l i z e d a l t e r a t i o n p i p e s 

h a v e been i d e n t i f i e d b e n e a t h i n d i v i d u a l d e p o s i t s . 

No g r a d e o r t o n n a g e f i g u r e s h a v e been r e l e a s e d f o r any o f t h e d e p o s i t s i n 

t h e a r e a . G r a d e s a r e t h o u g h t t o a v e r a g e a r o u n d 5% c o m b i n e d l e a d and z i n c w i t h 

30 t o 50 grams p e r t o n n e s i l v e r , a l t h o u g h much h i g h e r a s s a y s have been r e p o r t e d 

f r o m i n d i v i d u a l s p e c i m e n s . 



EXPLORATION HISTORY, SEAGULL CREEK AREA 

Conwest E x p l o r a t i o n L t d . s t a k e d t h e f i r s t c l a i m s i n t h e S e a g u l l C r e e k a r e a 

i n 1963 o v e r t h e Box s h o w i n g . A f t e r p r e l i m i n a r y s a m p l i n g , t h e c l a i m s w e r e abandoned 

u n t i l 1960 when t h e y w e r e r e s t a k e d by T a y R i v e r M i n e s L t d . A f t e r i n i t i a l p r o s p e c t i n g 

T a y R i v e r a l s o d r o p p e d t h e c l a i m s . 

The A r n o l d d e p o s i t , 10 km s o u t h , was s t a k e d and p r o s p e c t e d i n 1970 

by S p a r t a n E x p l o r a t i o n L t d . i n a j o i n t v e n t u r e w i t h M i t s u i M i n i n g and S m e l t i n g 

Co. L t d . The c l a i m s l a p s e d and w e r e r e s t a k e d i n 1973 by A n v i l M i n i n g C c . 

L t d . a s the_MM c l a i m s . A n v i l c a r r i e d o u t m a p ping, g e o c h e m i c a l , m a g n e t i c 

and g r a v i t y s u r v e y s w i t h some diamond d r i l l i n g i n 1973 and 1974. The c l a i m s 

were t h e n t r a n s f e r r e d t o C y p r u s A n v i l M i n i n g C o r p . w h i c h c a r r i e d o u t a d d i t i o n a l geo­

p h y s i c a l s u r v e y s and diamond d r i l l i n g i n 1 9 7 5 , 1976, 1977 and 1978 i n a j o i n t 

v e n t u r e w i t h Hudson's Bay O i l and Gas L t d . The j o i n t v e n t u r e a l s o c a r r i e d o u t 

r e g i o n a l e x p l o r a t i o n d u r i n g t h e p e r i o d , s t a k i n g s e v e r a l new o c c u r r e n c e s . 

The Box s h o w i n g was r e s t a k e d i n 1974 by N i t h e x E x p l o r a t i o n and D e v e l o p m e n t 

L t d . a f t e r news o f A n v i l ' s d r i l l i n g on t h e n e a r b y A r n o l d c l a i m s became p u b l i c . 

The p r o p e r t y was o p t i o n e d by D u p o n t , w h i c h j o i n t v e n t u r e d w i t h A q u i t a i n e and R o s a r i o 

R e s o u r c e s Canada L t d . t o c o n d u c t g e o p h y s i c a l , g e o c h e m i c a l and diamond d r i l l i n g 

s u r v e y s d u r i n g 1976 and 1977. The Dupont j o i n t v e n t u r e and U t a h M i n e s L t d . w e r e 

a l s o a c t i v e i n r e g i o n a l e x p l o r a t i o n i n t h e a r e a d u r i n g 1976 and 1 9 77. S e v e r a l 

new o c c u r r e n c e s r e s u l t e d f rom t h i s work a b o u t w h i c h l i t t l e i s known. 
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DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

Are (were) t h e r e o p e r a t i n g mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

' % Pb 

oz. Ag/ton 

oz. Au/ton 

I f no operating mines, are there massive 
base metal sulphide occurrences/prospects 

i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu Q,Q 

% Zn / 
% Pb 9,9 

oz. Ag/ton \S~. A 

oz. Au/ton 0 * 0 S ~ 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n several d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example I % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or mi n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
t o t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

O . S " % 

3 °L 

y 

v e s 

i 
i 

i 
! 

io 

P> 

i 



Top 

Computer 
Code 

G r f t M ^ A  

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y -

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? VHT^s 

— i n s p e c i f i c deposits? V 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? H $ " ^ G r / - V / J i > f t l ^ C ^ 



Computer 
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6. 

— r e g i o n a l l y , a t or near the 
m i n e r a l i z e d horizon? 

What i s t h e i r composition? 

ch e r t y t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type o f a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l altered? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 

N e s s r V r T H E : 

t 

j 

1 

1 i 

1 

1 

| i 

i ! 
f 

1 
i i 

! 
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s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s t he ̂ s t r a t i g r a p h i c footwall 
a l t e r e j 

t e r a t i o n , 

b r i e f l y 

What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f possible 

greenschist f a c i e s — s p e c i f y mineral 

assemblage i f possible G?\Jv~v\v^.T^—' 
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amphibolite f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips *Vc?€l£U&\ 

fe^CXAlOm^ F e a i b V K i Cr­

op en f o l d i n g , moderate d i p s 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type of pre-metamorphic v o l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -

andesite-rhyodacite? T) ( F F £ 3 ? G M T l ftT^i> 

BÂ ALT TO d o u r e r 

— b i m o d a l b a s a l t - r h y o d a c i t e 
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—abundant f e l 9 i c fragmental-
p y r o c l a s t i c rocks near the ore? ^{E-59> 

— m a f i c v o l c a n i c or subvolcanic 
rocks only? 

— m i n o r mafic v o l c a n i c or i n t r u s i v e 
rocks and less abundant than 
(meta)sedimentary types? 

— n o s i g n i f i c a n t v o l c a n i c o r igneous 
rocks? 

— o t h e r <>M^ViOV-CA^C S t f e / O C Y ^ 

What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

i 

1 
i 
I 

I i 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -

c l a s t i c sandstone, shale, carbonate? F ^ L - 0 l X r J V ( O ^ ( U - A ^ T ^ S 
I ! 
-U 

— m i n o r c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

— a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

— s h e l f e l a s t i c s and carbonates: 
sandstone-stilstone-shale-
carbonate-evaporite 

— o t h e r 
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What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
I n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton , ^ 
margin? k?r*-cJc - c ^ . - / J L . / ljr*As<^' 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc or inner-ar c 
basin? 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? 
\ 

! 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T°P % t o t a l thickness 

I M *-t * f T u rz £ or< r. yi n t c. > u < 6 

\) O U C H A-/ • C tft-^ M ' < / ^ 

( M M ^ - ut R £I : ^ P C , A/ / r ^ . i .' .r.\7o 

Bottom 
Bottom 



13. 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Meters or f e e t 

O 

Top % o f t o t a l thickness 

-€L V . . 

X". a) 
1 7 

Computei 
Code 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

greatest 

average 

smallest 

14. Cover rocks i f massive sulphide 
environment I s subsurface 

Top 

— IF • ? 

Meters or f e e t 

% o f . t o t a l thickness 

2 5 " 

Bottom 
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B-2: D e s c r i p t i o n 

The A l e x a n d e r T e r r a n e , d e f i n e d by a t h i c k s e q u e n c e o f v o l c a n i c and s e d i ­

m e n t a r y r o c k s r a n g i n g i n age f r o m C a m b r i a n o r o l d e r t o . T r i a s s i c , - c o m p r i s e s m a s s i v e 

s u l p h i d e e n v i r o n m e n t B-2. B a s i c v o l c a n i c r o c k s a r e d o m i n a n t i n t h e C a m b r o - O r d o v i c i a n 

w h e r e a s s e d i m e n t a r y r o c k s w i t h p r o m i n e n t , t h i c k l i m e s t o n e s c h a r a c t e r i z e t h e y o u n g e r , 

m a i n l y S i l u r i a n and D e v o n i a n , p a r t o f t h e s e c t i o n . V o l c a n i c s w i t h i n 

t h e y o u n g e r p a r t o f t h e s e c t i o n h o s t t h e T e l l u r i d e C r e e k p r o s p e c t , t h e o n l y d e p o s i t 

known i n Yukon. S i g n i f i c a n t d e p o s i t s o c c u r i n c o r r e l a t i v e r o c k s i n t h e A l a s k a 

P a n h a n d l e and w i t h i n t h e S i c k e r Group on V a n c o u v e r I s l a n d . 



DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 
Computer 
Code 

1. Are (were) t h e r e o p e r a t i n g mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

r % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no o p e r a t i n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Mo 

W o 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n several d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example I % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or mi n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
t o t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

N o 

• 

i 

.i 
i 



Computer 
Code 

Top 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y 

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



— r e g i o n a l l y , a t or near the 
min e r a l i z e d horizon? 

What i s t h e i r composition? 

cherty t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type o f a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l a l t e r e d 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 



Compute 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l 
a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y ? 

s i l i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

What i s t h e r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i neral 

assemblage i f p o s s i b l e "Pv^ZETH hJil "E 

< 

greenschist f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

-



Computer 
Code 

amphibolite f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips U p A A ^ d h t ^ ^ i t A C k l 

open f o l d i n g , moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type o f pre-metamorphic v o l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t - t f t ) 1 \ i l I t 
andesite-rhyodacite? &cUxre<rW \ c d WCISAA'T* 

<koltk 

— b i m o d a l b a s a l t - r h y o d a c i t e 



Computer 
Code 

—ab u n d a n t f e l s i c fragmental-
p y r o c l a s t i c rocks near the ore? 

— m a f i c v o l c a n i c or subvolcanic 
rocks only? 

— m i n o r ma f i c v o l c a n i c or i n t r u s i v e 
rocks and l e s s abundant than 
(meta)sedimentary types? 

— n o s i g n i f i c a n t v o l c a n i c o r igneous 
rocks? 

— o t h e r 

What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s * * 
of v a r y i n g composition? 90T^^vOCc cWG& O u v C l 

i 
! 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

— m i n o r c l a s t i c sedimentary rocks: 
o n l y p e l a g i c shales? 

— a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

— s h e l f e l a s t i c s and carbonates: 
sand s t one-s t i l s tone-shale-
carbonate-evaporite 

— o t h e r 

D i A N D - Y U K O N R E G I O N , L I B R A R Y 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton * , * 

margin? \S\aAcL Oj^C ^ 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc or inn e r - a r c 
basin? 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T o P % t o t a l thickness 

Bottom 
Bottom 



S o i l t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

13. Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

a M 

Computer 
Code 

% o f t o t a l thickness 

14. 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters or f e e t 

HQ. 

% o f t o t a l thickness 

Bottom 



C. CUPROUS MASSIVE SULPHIDE DEPOSITS 
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C-1: D e s c r i p t i o n 

M a s s i v e s u l p h i d e e n v i r o n m e n t C-1 c o n s i s t s o f u n i t m'RC ( i n p a r t ) on Map A. 

L i t h o l o g i e s w h i c h c o n s i s t o f c h e r t , a r g i l l i t e , b a s a l t , d i a b a s e , g a bbro and a l p i n e 

u l t r a m a f i c s a r e c o n s i d e r e d t o f o r m o p h i o l i t e s h e e t s e m p l a c e d a l l o c h t h o n o u s l y 

on p a r t s o f Yukon T e r r i t o r y i n l a t e C e n o z o i c t i m e . . O c e a n i c f l o o r m a t e r i a l p r o b a b l y 

formed a f t e r o r c o i n c i d e n t w i t h r i f t i n g i n u p p e r D e v o n i a n t o M i s s i s s i p p i a n 

t i m e . No m i n e r a l d e p o s i t s a r e known i n C-1 o t h e r t h a n a s b e s t o s . 



^ " 1 

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

1. Are (were) t h e r e operating mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

' % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no o p e r a t i n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n t he area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Computer 
Code 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or m i n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
to t o p — d e s c r i b e b r i e f l y ." 



Computer 
Code 

Top 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y 

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 

• 



— r e g i o n a l l y , a t or near the 
miner a l i z e d horizon? 

What i s t h e i r composition? 

ch e r t y t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type of a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l altered? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y ? 



Compute: 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l 
a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y ? 

s i l i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

7. What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

greenschist f a c i e s — s p e c i f y m i neral 
assemblage i f p o s s i b l e 



araphibolite f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

g r a n u l i t e f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips 

open f o l d i n g , moderate dips 

l i t t l e d eformation, r e l a t i v e l y 
f l a t dips? 

What type o f pre-metamorphic vo l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e 



Computer 
Code 

•abundant f e l s i c fragmental-
p y r o c l a s t i c rocks near the ore? 

-mafic v o l c a n i c or subvolcanic r\ , Oj r 

rocks only? frTCflUx,, V5V\C6,AAJJ^ 

-minor m a f i c v o l c a n i c or i n t r u s i v e 
rocks and le s s abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c or igneous 
rocks? 

— o t h e r 

10. What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

• f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

-minor c l a s t i c sedimentary rocks 
only p e l a g i c shales? 

• a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

•shelf e l a s t i c s and carbonates: 
s a n d s t o n e - s t i l s t o n e - s h a l e -
carbonate-evaporite 

— o t h e r 



11. What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d a r c o f f c r a t o n 
margin? 

Compute 
Code 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc o r i n n e r - a r c 
basin? 

— c o n t i n e n t a l or c r a t o n i c r i f t ? 

— s h a l l o w c r a t o n i c s h e l f o r basin? 

— o t h e r 

12. Describe the s o i l p r o f i l e i n each 
area del i n e a t e d : 

Top % t o t a l thickness 

2 ^ 

Bottom 

flWWec. ^ ft*/. 

Bottom 



13. 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

\<=> 

% o f t o t a l t h i c k n e s s 

Computer 
Code 

14. 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters or f e e t 

% o f t o t a l thickness 

Bottom 



C-2: D e s c r i p t i o n 

M a s s i v e s u l p h i d e e n v i r o n m e n t C-2 c o n s i s t s o f b a s a l t , l i m e s t o n e and a r g i l l i t e 

o f t h e K a r m u t s e n - N i k o l a i a s s e m b l a g e shown a s u n i t "Rk on Map A. T e c t o n i c e n v i r o n m e n t 

o f t h i s a s s e m b l a g e i s d e b a t a b l e , some w o r k e r s s u g g e s t a p o s t - a r c b a s i n e n v i r o n m e n t 

a l t h o u g h e v i d e n c e i s n o t c o n c l u s i v e . C u p r o u s m a s s i v e s u l p h i d e d e p o s i t s a r e 

known i n c o r r e l a t i v e r o c k s i n B.C. a l t h o u g h o n l y d i s s e m i n a t e d and f r a c t u r e - f i l l e d 

c o p p e r d e p o s i t s i n b a s i c v o l c a n i c r o c k s a r e known i n Yukon T e r r i t o r y . 



DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

Computer 
Code 

1. Are (were) the r e operating mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

Jo Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

r % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no operating mines, are t h e r e massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

/Oo 

Wo 
/ 

/ 

/ 



Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

I s there any metal or m i n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
to t o p — d e s c r i b e b r i e f l y ." 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y 

Proximal 

D i s t a l 

Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



Computer 
Code 

- r e g i o n a l l y , a t or near the 
mineralized horizon? 

What i s t h e i r composition? 

cherty t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type of a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 

-

A C T /CM£>OA^ 

1 
1 
I 
1 
! 
1 
! 

j | ; 

— i 



Compute 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s t h e s t r a t 
a l t e r e d ? 

— i f so 
what Zntens 

f o o t w a l l 

a l t e r a t i o n , 

l i m z a t : 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e B r i e f l y 

What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

e n t i r e - ^ \ ? > £ u > U T e ' 

greenschist f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 



Computer 
Code 

amphibolite f a c i e s — s p e c i f y mineral 
assemblage I f p o s s i b l e 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips 

open f o l d i n g , moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f i a t dips? ? = A a v - ^ r ^ A - t o b 

What type o f pre-metamorphic vo l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e 1 



Computer 
Code 

abundant f e l s i c f ragmental- j j T~f T 
p y r o c l a s t i c rocks near the ore? 

-mafic v o l c a n i c or subvolcanic 
rocks only? 

•minor mafic v o l c a n i c or i n t r u s i v e 
rocks and less abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c or igneous 
rocks? 

— o t h e r 

What type of prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

-minor c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

• a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

M\MDR. i M T E f i L - F^^o 

— s h e l f e l a s t i c s and carbonates: 
sandstone-stilstone-shale-
carbonate-evaporite 

— o t h e r 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton 
margin? 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc or inner-arc 
basin? p O ^ r - A r R c ^ 7*<V£>ifJ 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe t h e s o i l p r o f i l e i n each 
area delineated:-

T°P % t o t a l thickness 

Bottom 
Bottom 



Computer 
Code 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

13. Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

3 > f r o i A ^ S . 

1 f ^ - C W C 

% of t o t a l thickness 

14. 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters or f e e t 

% of t o t a l thickness 

Bottom 



D. KIESLAGER MASSIVE SULPHIDE D E P O S I T S 



- 12 -

D-1: D e s c r i p t i o n 

M a s s i v e s u l p h i d e e n v i r o n m e n t D-1 c o n s i s t s m a i n l y o f s h e a r e d and m e t a m o r p h o s e d 

s i l i c e o u s s e d i m e n t a r y r o c k s o f u p p e r P a l e o z o i c and M e s o z o i c age. T h e r o c k s a r e 

t h o u g h t t o h a v e been d e p o s i t e d m a i n l y w i t h a f o r e - a r c t r e n c h bounded by t h e N o r t h 

A m e r i c a n c r a t o n t o t h e e a s t and a v o l c a n i c a r c t o t h e w e s t . C a t a c l a s i s and m e t a -

morphism r e s u l t e d f r o m s u b d u c t i o n a n d s u b s e q u e n t c o l l i s i o n o f t h e a r c and c r a t o n . 

T h e s e r o c k s a r e a l l o c h t h o n o u s and p r o b a b l y o v e r l i e P a l e o z o i c p l a t f o r m a l s e d i m e n t a r y 

r o c k s and a r e o v e r l a i n by t h r u s t s h e e t s o f o p h i o l i t e and g r a n i t i c r o c k s . 



DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

Computer 
Code 

1. Are (were) t h e r e o p e r a t i n g mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

• % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no op e r a t i n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

N O 

y el <l 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy su l p h i d e 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n several d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or m i n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 

t o t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

• !%°/--!>i 

" T r 

v r - S -
- -

1 

L 

j 

— 

i j 
i 

^- 1 

1 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y 

D i s t a l 

Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? •/ u ----

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect to the m i n e r a l i z a t i o n ? 



Computer 
Code 

• r e g i o n a l l y , a t or near the 
m i n e r a l i z e d horizon? 

What i s t h e i r composition? 

c h e r t y t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

6. What type of a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l a ltered? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 

i 

• 

u^r-t U 
i 

i 



Compute: 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s t he s t r a t i g r a p h i c f o o t w a l l 
a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y ? 

s i l i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

7. What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage I f p o s s i b l e 

greenschist f a c i e s — s p e c i f y m i neral 

assemblage i f p o s s i b l e T c-J., 

C C :-. •- ~ ^ . If , \ 



Computer 
Code 

amp h i b o l i t e f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

• 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

-

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips \oA\\, "~' cr\\ cJJ >'' c. .... 

i 

open f o l d i n g , moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type of pre-metamorphic v o l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e --



Computer 
Code 

•abundant f e l s i c f r a g m e n t a l -
p y r o c l a s t i c rocks near the ore? 

-mafic v o l c a n i c or subvolcanic 
rocks only? f? \Txr-

-minor m a f i c v o l c a n i c or i n t r u s i v e 
rocks and l e s s abundant than 
(meta) sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c o r igneous 
rocks? 

— o t h e r 

What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
o f v a r y i n g composition? 

• f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

-minor c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

— a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

— s h e l f e l a s t i c s and carbonates: 
s and s t one-s t i l s tone-shale-
carbonate-evaporite 

— o t h e r 



Compute: 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f c r a t o n 
margin? 

— f o r e - a r c t r e n c h or trough? i^**^^ 

— b a c k - a r c , post-arc or i n n e r - a r c 
basin? 

— c o n t i n e n t a l or c r a t o n i c r i f t ? 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T°P % t o t a l thickness 

• _ -J 
/ I) YT~ ' / / 

Bottom 
Bottom 



13. 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

E 

% o f t o t a l t h i c k n e s s 

61 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

14. Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters or f e e t 

% o f t o t a l thickness 

x 1 ! 

>.. .Aj. • <, r L . < 1 / • O, 

Computer 
Code 

VO/ 
"?<T' ! 

/ 

Bottom 
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D-2: D e s c r i p t i o n 

M a s s i v e s u l p h i d e e n v i r o n m e n t D-2 c o n s i s t s m a i n l y o f s h e a r e d and m e t a m o r p h o s e d 

s i l i c e o u s s e d i m e n t a r y r o c k s o f u p p e r P a l e o z o i c and M e s o z o i c age. T h e r o c k s a r e 

t h o u g h t t o h a v e been d e p o s i t e d m a i n l y w i t h i n a f o r e - a r c t r e n c h bounded by t h e 

N o r t h A m e r i c a n c r a t o n t o t h e e a s t and a v o l c a n i c a r c t o t h e w e s t . C a t a c l a s i s 

and metamorphism r e s u l t e d f r o m s u b d u c t i o n and s u b s e q u e n t c o l l i s i o n o f t h e a r c 

and c r a t o n . T h e s e r o c k s now mark t h e T e s l i n s u t u r e z o n e and a l s o a l l o c h t h o n o u s l y 

o v e r l i e p l a t f o r m a l s e d i m e n t a r y r o c k s i n p l a c e s . E n v i r o n m e n t Dl a n d D2 a r e e s s e n t i a l l y 

the- same b u t a r e s e p a r a t e d by t h e T i n t i n a F a u l t , w h i c h h a s 450 km o f r i g h t l a t e r a l 

d i s p l a c e m e n t . 



CA 

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

Computer 
Code 

Are (were) the r e o p e r a t i n g mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

I f no ope r a t i n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

• 

U o 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy s u l p h i d e 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or m i n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
t o t o p — d e s c r i b e b r i e f l y .' 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y -

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect to the m i n e r a l i z a t i o n ? 



— r e g i o n a l l y , a t or near the 
m i n e r a l i z e d horizon? 

What i s t h e i r composition? 

c h e r t y t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type o f a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l altered? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 



s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l 
a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y ? 

s i l i f i c a t i o n 

c h l o r i t i z a t i o n 

to u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

What i s t h e r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

greenschist f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 



Computez 
Code 

amphibolite f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips vca-^^ /^h*— s-*-<sdb~+A 

open f o l d i n g , moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

-

What type o f pre-metamorphic v o l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e 



Computer 
Code 

-abundant f e l s i c fragmental-
p y r o c l a s t i c rocks near the ore? 

-mafic v o l c a n i c or subvolcanic 
rocks only? 

-minor mafic v o l c a n i c or i n t r u s i v e 
rocks and l e s s abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c or igneous 
rocks? 

— o t h e r 

What type of prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

— m i n o r c l a s t i c sedimentary rocks: 
o n l y p e l a g i c shales? 

- a r g i l l i t e - s i l t s t o n e - s h a l e of 
t u r b i d i t i c type? 

•shelf e l a s t i c s and carbonates 
sand s tone-s t i l s tone-shale-
carbonate-evaporite 

— o t h e r 

1 
I 
I 

- 1 
1 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton 
margin? 

— f o r e - a r c t r e n c h o r trough? \ ^ ^ ^ ^ 

— b a c k - a r c , post-arc o r inn e r - a r c 
basin? 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T°P % t o t a l thickness 

Bottom 
Bottom 



13. 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

f f.rtr t ~ —  

J <-

% o f t o t a l thickness 

Computei 
Code 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

14. Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters or f e e t 

% o f t o t a l thickness 

H e . 

> T 

Bottom 



C L A S T I C HOSTED MASSIVE SULPHIDE DEPOSITS 
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E - 1 : D e s c r i p t i o n 

M a s s i v e s u l p h i d e e n v i r o n m e n t E-1 c o n s i s t s o f a t h i c k s e q u e n c e o f e a r l y o r 

m i d d l e P r o t e r o z o i c c l a s t i c and c a r b o n a t e r o c k s c a l l e d t h e Wernecke S u p e r g r o u p 

shown a s u n i t P P 3 on Map A. The H a r t R i v e r d e p o s i t , t h e o n l y s i g n i f i c a n t known 

s h o w i n g , o c c u r s n e a r a f a c i e s b o u n d a r y b e t w e e n d o l o m i t e and a r g i l l i t e n e a r t h e 

t o p o f t h e s e q u e n c e . T h e h o s t r o c k s s u g g e s t a r i f t e n v i r o n m e n t a l o n g a p a s s i v e 

c o n t i n e n t a l m a r g i n . 
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GENERALIZED GEOLOGY - HART R I V E R AREA 

The Wernecke S u p e r g r o u p , w h i c h c o m p r i s e s e x p l o r a t i o n a r e a E-1, c o n s i s t s o f 

a c l a s t i c and c a r b o n a t e s e q u e n c e p o s s i b l y a s t h i c k a s 10 km. Q u a r t z i t e , b l a c k 

a r g i l l i t e and m i n o r c a r b o n a t e r o c k s o f t h e F a i r c h i l d L a k e and Q u a r t e t G r o u p s 

c o m p r i s e most o f t h e s e q u e n c e . M a s s i v e s u l p h i d e s o c c u r w i t h i n t h e o v e r l y i n g 

G i l l e s p i e L a k e G r o u p , a s e q u e n c e o f f l a g g y , o r a n g e - w e a t h e r i n g , a r g i l l a c e o u s 

d o l o m i t e and l e s s e r c a l c a r e o u s a r g i l l i t e , p o s s i b l y a s t h i c k as 2 km,. M i n e r a l i z a t i o n 

o c c u r s where t h e d o l o m i t e c h a n g e s f a c i e s t o c a l c a r e o u s a r g i l l i t e and b l a c k a r g i l l i t e . 

The s t r a t i g r a p h i c p o s i t i o n w i t h i n t h e G i l l e s p i e L a k e Group i s n o t known. The 

Wernecke S u p e r g r o u p i s c u t by volum n o u s d i a b a s e d y k e s and s i l l s and i s h i g h l y 

d e f o rmed. A m a j o r u n c o n f o r m i t y s e p a r a t e s t h e s e r o c k s from t h e o v e r l y i n g > l e s s 

d eformed r o c k s o f t h e m i d d l e o r l a t e P r o t e r o z o i c P i n g u i c u l a Group. 



MINERALIZATION - HART R I V E R AREA 

The H a r t R i v e r d e p o s i t f o r m s a v e r t i c a l - t o - m o d e r a t e l y d i p p i n g pod c o m p l e t e l y 

e n c l o s e d w - i t h i n b l a c k a r g i l l i t e . I t r e a c h e s 124 m i n l e n g t h and 19 m i n t h i c k n e s s 

and h a s been t r a c e d f o r a b o u t 150 m downdip. T h e f o o t w a l l s i d e e x h i b i t s 

s i l i c i f i c a t i o n a nd a s t o c k w o r k o f q u a r t z - c a r b o n a t e - c h a l c o p y r i t e v e i n l e t s w h i l e 

t h e h a n g i n g w a l l i s m a r k e d by a c o n c o r d a n t , l a y e r e d , c h e r t - p y r i t e h o r i z o n . T h e 

d e p o s i t c o n s i s t s o f t h i n l y l a y e r e d p y r i t e , p y r r h o t i t e , s p h a l e r i t e , g a l e n a a n d 

c h a l c o p y r i t e w i t h m i n o r t e t r a h e d r i t e , t e n n a n t i t e a n d t h e a r g y r o d i t e - c a n f i e l d 

s u l p h o s a l t s e r i e s . P u b l i s h e d r e s e r v e s a r e 577,000 p r o v e n t o n s g r a d i n g 3 . 6 % Zn, 

1.45% Cu, 0.9% Pb, 45.1 g r a m s / t o n n e Ag and 1.28 g r a m s / t o n n e Au p l u s 16,000 p r o b a b l e 

t o n s o f s i m i l a r g r a d e . T h e r e i s a c r u d e m e t a l z o n a t i o n w i t h l e a d and z i n c 

c o n c e n t r a t e d i n t h e c e n t r a l and w e s t e r n p o s i t i o n and c o p p e r and g o l d i n t h e e a s t e r n 

p o r t i o n . The d i s t r i b u t i o n o f i r o n s u l p h i d e s i s s u c h t h a t p y r i t e i s most common 

i n t h e c e n t r a l and w e s t e r n p o r t i o n s and p y r r h o t i t e i n t h e e a s t e r n p o r t i o n o f 

t h e d e p o s i t . 



EXPLORATION HISTORY - HART R I V E R AREA 

C l a i m s w e r e f i r s t s t a k e d i n t h e a r e a i n 1955 and 1956 a l t h o u g h c o p p e r 

m i n e r a l i z a t i o n had been r e p o r t e d by t r a p p e r s a s e a r l y a s t h e 1 9 3 0 ' s . A s b e s t o s 

C o r p o r a t i o n o p t i o n e d t h e p r o p e r t y i n 1956 and e x p l o r e d w i t h m a pping, hand t r e n c h 

and s a m p l i n g . V e n t u r e s M i n i n g L t d . and A n g l o W e s t e r n M i n e r a l s L t d . e x p l o r e d 

w i t h s o i l s a m p l i n g , EM s u r v e y s and two p a c k s a c k diamond d r i l l h o l e s ( 2 3 m) 

b e f o r e f o r m i n g a new company, H a r t R i v e r M i n e s L t d . i n 1967 t o f i n a n c e f u r t h e r 

work. H a r t R i v e r d r i l l e d 31 h o l e s (-2,214 m ) a a n d e n l a r g e d t h e p r o p e r t y i n 1 9 6 8 , 

t h e n c o n s t r u c t e d a w i n t e r r o a d and e x p l o r e d t h e m a i n z o n e w i t h 530 m o f 

u n d e r g r o u n d d e v e l o p m e n t p l u s 1,645 m o f u n d e r g r o u n d d r i l l i n g ( 3 2 h o l e s ) and 

1 s 0 2 8 m o f s u r f a c e d r i l l i n g ( 9 h o l e s ) i n 1 9 6 9 . A l o w e r a d i t was a l s o d r i v e n 

6 7 m b e f o r e o p e r a t i o n s t e r m i n a t e d . A f e a s i b i l i t y . s t u d y was c o n d u c t e d i n 

1969 by K a i s e r E n g i n e e r i n g . S u b s e q u e n t e x p l o r a t i o n c o n s i s t e d o f d e t a i l e d s o i l 

s a m p l i n g , an EM s u r v e y and 8 2 3 m o f u n d e r g r o u n d d r i l l i n g ( 2 h o l e s ) i n 1970, 

and 2 7 8 m (4 h o l e s ) i n 1 9 7 1 , and t h e r e s t a k i n g o f a few l a p s e d c l a i m s i n J u n e , 

1 9 7 5 . I n 1976, t h e company c h a n g e d i t s name t o N o r t h H a r t R e s o u r c e s L t d . 



S C H E M A T 1 C C R O S S - S E C T I O N 

H A R T fil V Eft AREA 

O R P Q V I C I A N J , S I L U R I A N 

P I N & U I C U L A GrROUP W E R N 1 E C K 6 SUPERGROUp 



DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

1. Are (were) there operating mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

" % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no operati n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Computer 
Code 

— — 

L 4 S " 

0 . 041 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena , 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or mi n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 

to t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

Y e s 

"bo % 1 
1 

j 

W o 

1 
I 
1 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y -

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

2L 
V E 5 

- i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



Computer 
Code 

— r e g i o n a l l y , a t or near the 
m i n e r a l i z e d horizon? 

What i s t h e i r composition? 

c h e r t y fetrff° 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

6. What type o f a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l a ltered? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 

i 

j 

i 
! 

! 



Compute: 
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s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

b r i e f l y 

7. What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e •zap urn* FAcers 

greenschist f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 



Computer 
Code 

amphibolite f a c i e s — s p e c i f y mineral 
assemblage i f possible 

granulite f a c i e s — s p e c i f y mineral 
assemblage i f possible 

What i s the regional s t y l e of deformation? 

tight i s o c l i n a l folding: steep dips "H^rHT ISs&CAJf^fYH-FOlto^ 

open folding, moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type of pre-metamorphic volcanic 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

• 

—bimodal basalt-rhyodacite 



Computer 
Code 

—abundant f e l s i c fragmental-
p y r o c l a s t i c rocks near the ore? 

— m a f i c v o l c a n i c or subvolcanic 
rocks only? 

— m i n o r mafic v o l c a n i c or i n t r u s i v e 
rocks and l e s s abundant than 
(meta)sedimentary types? 

— n o s i g n i f i c a n t v o l c a n i c or igneous 
rocks? 

— o t h e r 

What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

• f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

— m i n o r c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

— a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

— s h e l f e l a s t i c s and carbonates: 
s and s t one-s t i l s tone-shale-
carbonate-evaporite 

— o t h e r 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton 
margin? 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc or inner-arc 
basin? 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? ^ ^ f V r & ^ J c O t — 1 ' j 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T o P % t o t a l thickness 

j 

Bottom 
Bottom 



13. 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

sma l l e s t 

Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

3. m e A - v e « _ > 

Computer 
Code 

V 

_____ 

% of t o t a l t h i c k n e s s 

Bottom 

14. 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters o r f e e t 

% of t o t a l thickness 

f=xVtfSEt\ ft—' Sx^PYAcVr: 

Bottom 
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E - 2 : D e s c r i p t i o n 

R o c k s r a n g i n g i n age f r o m u p p e r P r o t e r o z o i c t h r o u g h m i d d l e P a l e o z o i c and 

u n d e r l y i n g l a r g e a r e a s o f s o u t h e a s t e r n , c e n t r a l and n o r t h e r n Yukon a r e i n c l u d e d 

w i t h i n m a s s i v e s u l p h i d e e n v i r o n m e n t E - 2 . T h i s group o f r o c k s i s p r e d o m i n a n t l y 

c l a s t i c b u t a l s o i n c l u d e s m i n o r v o l c a n i c s and c a r b o n a t e s . The P a l e o z o i c s h a l e s 

a r e l a t e r a l l y e q u i v a l e n t t o p l a t f o r m a l c a r b o n a t e r o c k s and d e f i n e two i n t r a c r a t o n i c 

b a s i n s c a l l e d S e l w y n B a s i n and R i c h a r d s o n T r o u g h . Upper P r o t e r o z o i c and p o s s i b l y 

some l o w e r C a m b r i a n r o c k s b e l o n g t o t h e " G r i t U n i t " and c o m p r i s e s e q u e n c e s o f 

s h a l e , q u a r t z i t e , q u a r t z g r i t , l i m e s t o n e and d o l o m i t e up t o s e v e r a l k i l o m e t e r s 

t h i c k . The " G r i t U n i t " i s w i d e s p r e a d and v a r i e s l i t t l e from p l a c e t o p l a c e b u t 

i s o n l y known t o h o s t m a s s i v e s u l p h i d e d e p o s i t s i n t h e C o a l R i v e r a r e a . 

L o w e r and m i d d l e P l a e o z o i c b l a c k s h a l e s h o s t t h e d e p o s i t s o f b o t h t h e A n v i l 

and Howard P a s s d i s t r i c t s . Most o f t h e s e s h a l e s b e l o n g t o t h e Road R i v e r F o r m a t i o n 

and r a n g e i n age f r o m u p p e r C a m b r i a n t h r o u g h D e v o n i a n , a l t h o u g h t h o s e i n A n v i l 

Range a r e t h o u g h t t o be L o w e r C a m b r i a n i n age. The b l a c k s h a l e s u n d e r g o f a c i e s 

c h a n g e s t o r i b b o n c h e r t t o w a r d s t h e c e n t r e o f S e l w y n B a s i n and t o p l a t f o r m a l 

c a r b o n a t e r o c k s t o w a r d s t h e m a r g i n s . B a s i c v o l c a n i c r o c k s a r e a s s o c i a t e d w i t h 

t h e s h a l e s i n A n v i l Range b u t n o t e l s e w h e r e . 

The T e c t o n i c e n v i r o n m e n t was e i t h e r t h a t o f a p a s s i v e c o n t i n e n t a l m a r g i n 

o r i n t r a c r a t o n i c b a s i n . L o c a l n o r m a l o r r i f t f a u l t i n g , a l t h o u g h n o t d o c u m e n t e d , 

may h a v e been an i m p o r t a n t c o n t r o l o f s u l p h i d e d e p o s i t i o n . 



GENERALIZED GEOLOGY - ANVIL RANGE AREA 

S e d i m e n t a r y and v o l c a n i c r o c k s i n A n v i l Range a r e d i v i d e d i n t o two s e p a r a t e 

s t r a t i g r a p h i c p a c k a g e s , b o t h o f w h i c h w e r e u p l i f t e d i n t o a. b r o a d a r c h by t h e i n t r u s i o n 

A n v i l B a t h o l i t h , a C r e t a c e o u s p o r p h y r i t i c b i o t i t e q u a r t z m o n z o n i t e and g r a n o d i o r i t e 

body. The l o w e r p a c k a g e , w h i c h c o n t a i n s a l l l e a d - z i n c m i n e r a l i z a t i o n , r a n g e s i n 

age from l o w e r C a m b r i a n t o u p p e r O r d o v i c i a n . The u p p e r p a c k a g e c o n s i s t s o f s e v e r a l 

i m b r i c a t e t h r u s t s l i c e s r a n g i n g i n age f r o m m i d d l e D e v o n i a n t o M i s s i s s i p p i a n and 

i s composed o f b l a c k p h y l l i t e s , c h e r t c o n g l o m e r a t e , s t r a t i f o r m b a r i t e , c h e r t and 

b a s a l t f l o w s . 

The l o w e r p a c k a g e i s i d e n t i f i e d on t h e T e c t o n i c A s s e m b l a g e Map (Map A) a s 

u n i t GDm. L i t h o l o g i e s i n d e s c e n d i n g o r d e r c o n s i s t o f : 

m i d - O r d o v i c i a n - m a f i c m e t a v o l c a n i c r o c k s , d o m i n a n t l y b r e c c i a s , t u f f s a n d 

p i l l o w e d t o m a s s i v e f l o w s ; 

m i d d l e C a m b r i a n t o l o w e r O r d o v i c i a n - c a l c a r e o u s p h y l l i t e ( l o c a l l y m etamorphosed 

t o c a l c - s i l i c a t e p h y l l i t e ) , g r a p h i t i c p h y l l i t e and m e t a b a s i t e ; 

l o w e r C a m b r i a n - s t r a t i f o r m l e a d - z i n c d e p o s i t s and w i t h i n a g r a p h i t i c p h y l l i t e u n i 

P r o t e r o z o i c t o C a m b r i a n - n o n - c a l c a r e o u s p h y l l i t e t o s c h i s t w i t h m i n o r c a l c -

s i l i c a t e p h y l l i t e , m a r b l e and m i n o r m e t a b a s i t e . 

A l l c o n t a c t s a p p e a r t o be u n c o n f o r m a b l e . T h e r e i s no c o n s i s t e n t r e l a t i o n s h i p 

between v o l c a n i s m and o r e d e p o s i t s . V o l c a n i s m a p p e a r s t o h a v e i n i t i a t e d a t t h e 

t i m e o f o r e d e p o s i t i o n and most o f t h e v o l c a n i c m a t e r i a l i s y o u n g e r t h a n m i n e r a l ­

i z a t i o n . A t most, b a s a l t i c magmatism s u p p l i e d t h e h e a t w h i c h f o c u s e d b r i n e 

m i g r a t i o n . T r a c e e l e m e n t a n a l y s i s o f v o l c a n i c r o c k s s u g g e s t a w i t h i n - p l a t e r i f t 

s e t t i n g . 
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MINERALIZATION - ANVIL RANGE AREA 

S e v e n p o t e n t i a l l y e c o n o m i c s u l p h i d e b o d i e s have been d i s c o v e r e d a l o n g t h e 25 km 

b e l t known a s t h e A n v i l Range d i s t r i c t . A l l o c c u r w i t h i n t h e h o s t l o w e r C a m b r i a n 

g r a p h i t i c p h y l l i t e u n i t w h i c h m a r k s t h e t r a n s i t i o n between c a l c a r e o u s and non-

c a l c a r e o u s p e l i t e s . C h a r a c t e r i s t i c v e r t i c a l and l a t e r a l z o n a t i o n s e e n i n a l l 

d e p o s i t s i s ( i n d e s c e n d i n g o r d e r ) : 

( i ) b a r i t i c m a s s i v e s u l p h i d e ; 

( i i ) p y r i t i c m a s s i v e s u l p h i d e ; 

( i i i ) p y r i t i c q u a r t z i t e ; 

( i v ) r i b b o n banded g r a p h i t i c q u a r t z i t e . 

Most d e p o s i t s a r e s u r r o u n d e d by an a l t e r a t i o n e n v e l o p e w h i c h may be b e s t 

d e v e l o p e d i n t h e f o o t w a l l . C h a l c o p y r i t e - p y r r h o t i t e s t r i n g e r z o n e s a r e r e c o g n i z a b l e 

b e n e a t h some d e p o s i t s . 

The s e v e n d e p o s i t s t o g e t h e r c o n t a i n a l m o s t 225 m i l l i o n t o n n e s o f t o t a l s u l p h i d e 

m i n e r a l i z a t i o n o f w h i c h a b o u t 100 m i l l i o n t o n n e s o f m a t e r i a l g r a d e s 9.5% c o m b i n e d 

l e a d and z i n c and a b o u t 50 grams p e r t o n n e s i l v e r . 
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EXPLORATION HISTORY - ANVIL RANGE AREA 

F i r s t d i s c o v e r i e s i n t h e A n v i l Range a r e a w e r e made by A. K u l a n and n a t i v e 

p r o s p e c t o r s i n 1 9 5 3 . C l a i m s s t a k e d on two s h o w i n g s w e r e o p t i o n e d t o P r o s p e c t o r s 

A i r w a y s L t d . , w h i c h c o n d u c t e d g e o c h e m i c a l , g r a v i t y and g r o u n d m a g n e t i c s u r v e y s . 

Between 1953 and 1956, some d r i l l i n g was c a r r i e d o u t , e s p e c i a l l y on t h e d i s c o v e r y 

V a n g o r d a s h o w i n g . P r o s p e c t o r s A i r w a y s l a t e r merged w i t h K e r r A d d i s o n Mines L t d . 

w h i c h p e r f o r m e d s p o r a d i c w o r k i n t h e a r e a d u r i n g t h e l a t e 1 9 5 0 ' s a n d 1 9 6 0 ' s . 

A c t i v i t y was r e n e w e d i n 1965 when D y n a s t y E x p l o r a t i o n L t d . a n d C y p r u s 

E x p l o r a t i o n L t d . d i s c o v e r e d t h e F a r o o r e b o d y w h i l e d r i l l i n g a 

c o i n c i d e n t a i r b o r n e m a g n e t i c , g r o u n d m a g n e t i c and g r a v i t y a n o m a l y 10 km n o r t h w e s t 

o f t h e V a n g o r d a d i s c o v e r y . D y n a s t y c o n t i n u e d d r i l l i n g on t h e F a r o d e p o s i t u n t i l 

1969, when p r o d u c t i o n commenced a t 5,500 TPD. T h i s was e x p a n d e d i n 1975 

t o t h e p r e s e n t r a t e o f 1 0 , 0 0 0 TPD. A n v i l M i n i n g C o r p . L t d . , f o r m e d by t h e j o i n t 

v e n t u r e i n 1965 t o d e v e l o p t h e d e p o s i t , merged w i t h D y n a s t y and C y p r u s i n 1975 t o 

form C y p r u s A n v i l M i n i n g C o r p . L t d . 

A s u b s i d i a r y o f K e r r A d d i s o n , V a n g o r d a Mines L t d . , j o i n t v e n t u r i n g w i t h t h e 

AEX 73 s y n d i c a t e ( l a t e r C a n a d i a n N a t u r a l R e s o u r c e s L i m i t e d ) , c o n d u c t e d d r i l l i n g and 

u n d e r g r o u n d b u l k t e s t i n g on t h e Grum d e p o s i t , some 10 km w e s t o f t h e V a n g o r d a 

d i s c o v e r y . A f t e r a 250 t o n m i l l t e s t i n 1 9 7 7 , r e s e r v e s o f 27 m i l l i o n t o n n e s 

g r a d i n g 1 0 . 5 % co m b i n e d l e a d a n d z i n c w i t h 50 grams p e r t o n n e s i l v e r w e r e a n n o u n c e d . 

K e r r A d d i s o n and C a n a d i a n N a t u r a l R e s o u r c e s ^ h o l d i n g s i n t h e . A n v i l Range a r e a 

i n c l u d i n g t h e Grum d e p o s i t , w e r e s o l d t o C y p r u s A n v i l i n 1978. 

C y p r u s A n v i l , c o n d u c t i n g deep e x p l o r a t i o n d r i l l i n g on t h e DY c l a i m s i n 1 976, 

i n t e r s e c t e d s i g n i f i c a n t m i n e r a l i z a t i o n a t d e p t h s g r e a t e r t h a n 500 m i n w h a t i s 

t h o u g h t t o be an e a s t e r l y e x t e n s i o n o f t h e Grum d e p o s i t . D r i l l i n g i s p r e s e n t l y 
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c o n t i n u i n g on t h i s d i s c o v e r y . C y p r u s A n v i l g e o l o g i s t s e s t i m a t e t h a t t h e d e p o s i t 

c o u l d be a s l a r g e a s 50 t o 80 m i l l i o n t o n n e s w i t h g r a d e s s i m i l a r t o o t h e r d e p o s i t s 

i n t h e a r e a . C y p r u s A n v i l now d i r e c t l y c o n t r o l s most o f t h e p o t e n t i a l l y m i n e r a l i z e d 

g round i n t h e A n v i l Range a r e a . T h e i r e x p l o r a t i o n i n t h e a r e a c o n t i n u e s , u t i l i z i n g 

deep d r i l l i n g a s t h e p r i m a r y e x p l o r a t i o n t o o l . 



S C H E M A T I C C R O S S - S E C T I O N 

A N V I L . R A N G E A R E A 

G R U M P E P c i l T 

oktn 6 km 



DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

Are (urn there o p e r a t i n g mines 
i n the area? 

How many? ON-g: 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? "7*5"" 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn _ 

% Pb _ 

S V 7 P / Q 

oz. Ag/ton I * 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

* % Pb 

oz. Ag/ton 

oz. Au/ton 

I f no opag-iting minps, a r e there ̂ massive 
base metal sulphide occurrences/prospects \/—c 

i n the area? ltX> 

How many? 3 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 
4 4 

oz. Ag/ton lv_°/° 

oz. Au/ton 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy su l p h i d e 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% o h a l o o p y j i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or m i n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
to t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

V t < > 

AOO 

_>•_- i 
1 

7 

I 

i 
1 

(e 

€ " } 



Computer 
Code 

Top 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y 

Bottom 

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

- i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



6. 

— r e g i o n a l l y , a t or near the 
min e r a l i z e d horizon? 

What i s t h e i r composition? 

cherty <pi£*T 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type of a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

Computer 
Code 

Vers 

I s the s t r a t i g r a p h i c f o o t w a l l a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 



Compute 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

on, 

7. What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

greenschist f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 



Compute: 
Code 

amphibolite f a c i e s — s p e c i f y mineral • V•( 
assemblage i f p o s s i b l e nto*W\_L 

g r a n u l i t e f a c i e s — s p e c i f y m i neral 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips *^U^^*J_4<_ \ ^ o \ c A v A . c J l 

open f o l d i n g , moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type of pre-metamorphic v o l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e -



Computer 
Code 

—abundant f e l s i c fragmental-
p y r o c l a s t i c rocks near the ore? 

— m a f i c v o l c a n i c or subvolcanic 
rocks only? 

-minor mafic v o l c a n i c or i n t r u s i v e 
rocks and less abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c or igneous 
rocks? 

— o t h e r 

What type of prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shal e , carbonate? 

-minor c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

• a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

— s h e l f e l a s t i c s and carbonates: 
sandstone-stilstone-shale-
carbonate-evaporite 

— o t h e r 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
conf i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton 
margin? 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc or inner-arc 
basin? 

— c o n t i n e n t a l or c r a t o n i c r i f t ? CXoA^HflJuCL> f M i V 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T oP % t o t a l thickness 

Bottom x 
Bottom 



Compute: 
Code 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

s m a l l e s t 

Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Meters or f e e t 

____ 
6to 

Top % of t o t a l t h ickness 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

sma l l e s t 

Cover rocks i f massive sulphide 
environment i s subsurface 

Meters or f e e t 

Top % o f t o t a l thickness 

Bottom 
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GENERALIZED GEOLOGY - COAL R I V E R AREA 

I n t h e C o a l R i v e r A r e a , two d i s s i m i l a r c l a s t i c h o s t e d s u l p h i d e d e p o s i t s 

o c c u r w i t h i n l a t e P r o t e r o z o i c and l o w e r C a m b r i a n c l a s t i c and c a r b o n a t e r o c k s . 

T h e M c M i l l a n d e p o s i t o c c u r s w i t h i n a t h i c k s e q u e n c e (<2 km) o f q u a r t z g r i t , l i m e ­

s t o n e , q u a r t z i t e , l i m e s t o n e c o n g l o m e r a t e and a r g i l l i t e o f t h e P r o t e r o z o i c " G r i t 

U n i t " . T h e d e p o s i t i s up t o 50 f e e t t h i c k , i s g e n e r a l l y c o n f o r m a b l e and h a s 

s h a r p c o n t a c t s w i t h h a n g i n g w a l l r o c k s o f maroon and g r e e n a r g i l l i t e , l i m e s t o n e 

and l i m e s t o n e c o n g l o m e r a t e and a f o o t w a l l s e q u e n c e o f maroon and g r e e n a r g i l l i t e 

and l i m e s t o n e . T h e s e d i m e n t s a r e g e n t l y d i p p i n g and a r e c u t by b o t h normal f a u l t s 

and t h r u s t f a u l t s . 

T h e Mel d e p o s i t o c c u r s w i t h i n a t h i n band o f p h y l l i t e t h a t o v e r l i e s l o w e r 

C a m b r i a n l i m e s t o n e . T h e p h y l l i t e i s h i g h l y s h e a r e d and b r e c c i a t e d and t h e w h o l e 

s e q u e n c e o c c u r s w i t h i n t h e o v e r t u r n e d l i m b o f a b r o a d s y n c l i n e . 
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MINERALIZATION - COAL RIVER AREA 

The M c M i l l a n d e p o s i t i s up t o 15 m t h i c k w i t h r e s e r v e s o f a b o u t 1.5 m i l l i o n 

t o n n e s g r a d i n g a b o u t 6% Pb, 9% Zn and 90 g r a m s / t o n n e Ag. M i n e r a l i z a t i o n c o n s i s t s o f 

g a l e n a , s p h a l e r i t e , p y r i t e a n d a r s e n o p y r i t e w i t h s i d e r i t e and a n k e r i t e a n d i s 

s u r r o u n d e d by a h a l o o f a r s e n o p y r i t e and s u l p h o s a l t v e i n l e t s and s i d e r i t e b r e c c i a 

z o n e s . 

The Mel m i n e r a l i z a t i o n r e a c h e s 18 m i n t h i c k n e s s and c o n s i s t s o f a l t e r n a t i n g 

bands o f up t o 0.5 m t h i c k o f p u r e b a r i t e and l i m y p y r i t i c and b a r i t i c p h y l l i t e . 

The m i n e r a l i z a t i o n c o n s i s t s o f l a m i n a r b l e b s o f s p h a l e r i t e and w i s p s and v e i n l e t s 

o f g a l e n a and o c c u r s a s two b a n d s , an E a s t Zone 850 m l o n g and 3 t o 12 m t h i c k , 

and a West Zone l e s s t h a n 120 m l o n g and up t o 6 m t h i c k . S p h a l e r i t e t e n d s t o 

o c c u r i n bands w i t h l o w b a r i t e c o n t e n t and i s o f t e n s u r r o u n d e d by s m a l l r i m s o f 

t a l c a l t e r a t i o n , p r o d u c i n g a r o c k t h a t r e s e m b l e s a " s p h a l e r i t e - a u g e n - t a l c s c h i s t " . 

The f o o t w a l l o f t h e z o n e c o n s i s t s o f up t o 1.5 m o f b r e c c i a t e d w h i t e c h e r t and i n t e r ­

bedded brown p h y l l i t e . T h e d r i l l i n g t e s t e d t h e d e p o s i t t o d e p t h s o f 120 t o 180 m, 

i n d i c a t i n g 3.94 m i l l i o n t o n n e s g r a d i n g 1.9% Pb, 5.2% Zn and 6 1 % B a S 0 A . 
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EXPLORATION HISTORY - COAL R I V E R AREA 

The M c M i l l a n d e p o s i t was f i r s t d i s c o v e r e d i n 1892 by p r o s p e c t o r s f r o m t h e 

C a s s i a r G o l d F i e l d s and was f i r s t s t a k e d i n 1 9 3 0 . New J e r s e y Z i n c and Noranda 

hand t r e n c h e d and d r i l l e d 4 h o l e s ( 2 0 0 m) i n 1 9 4 9 - 5 0 . I n 1 9 5 1 , A s a r c o e n t e r e d t h e 

j o i n t v e n t u r e w i t h a m a j o r i t y i n t e r e s t and d r i l l e d 93 h o l e s t o t a l l i n g 7058 m b e t w e e n 

1951 and 1973. Noranda o p t i o n e d t h e p r o p e r t y i n 1975 and e x p l o r e d w i t h 27 h o l e s 

( 2 , 5 6 0 m) and g e o p h y s i c s . 

T h e Mel p r o p e r t y was f i r s t s t a k e d by p r o s p e c t o r s i n 1967 and o p t i o n e d t o 

Newmont, w h i c h e x p l o r e d w i t h g e o c h e m i s t r y and b u l l d o z e r t r e n c h i n g . The p r o p e r t y 

was r e s t a k e d i n 1973 by S o v e r e i g n M e t a l s C o r p . and o p t i o n e d t o Granby M i n i n g , w h i c h 

d r i l l e d 8 h o l e s ( 5 4 8 m) i n 1974 and 10 h o l e s ( 1 , 4 0 4 m) i n 1975. S t . J o s e p h E x p l o r a t i o n 

e n t e r e d t h e j o i n t v e n t u r e and e x p l o r e d w i t h g e o c h e m i c a l and g r a v i t y s u r v e y s i n 1977 

and 7 h o l e s ( 1 , 0 5 0 m) i n 1978. 



S C H E M A T I C C R O S S - S E C T I O N  

C O A L R I V E R A R E A 

oknn 6 km 



DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

Computer 
Code 

1. Are (were) t h e r e o p e r a t i n g mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

' % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no operat i n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

y _ ? = > 

TU_0 

3- o 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/toh 

oz. Au/ton 

3a. I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

• Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or mineral zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 

t o t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

S , 9 l % 

S i " _ 

y e s 

i 
1 

1 
1 i i 

! 

I t 

I 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y -

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n a r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



Computer 
Code 

6. 

— r e g i o n a l l y , a t or near the 
mi n e r a l i z e d horizon? 

What i s t h e i r composition? 

c h e r t y t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e . 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type of a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

! 
i 

1 
j 

i — 

| 

i 

tourmalinization 

a l b i t i z a t i o n 

o ther—describe b r i e f l y S\ b» t i l R tU~ZLATIO f ^ 

I s the stratigraphic footwall altered? 

— i f so, what type of a l t e r a t i o n , 

what intensity? 



Compute 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

a t i o n , 

alb: 

o t h e r — d e s c r i b e b r i e f l y 

What i s the r e g i o n a l metamorphic rank? 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f possible 

greenschist f a c i e s — s p e c i f y m i neral 
assemblage i f possible 



Compute] 
Code 

amphibolite f a c i e s — s p e c i f y mineral 
assemblage i f po s s i b l e 

• 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips 

open f o l d i n g , moderate dips A ) F-OtJfc^ 
j 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type of pre-metamorphic vo l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e 
--



Computer 
Code 

—abundant f e l s i c f ragmental-
p y r o c l a s t i c rocks near the ore? 

-mafic v o l c a n i c or subvolcanic 
rocks only? 

-minor mafic v o l c a n i c or i n t r u s i v e 
rocks and l e s s abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c or igneous 
rocks? 

— o t h e r 

What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

— m i n o r c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

• a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

•shelf e l a s t i c s and carbonates: 
s and s t o n e - s t i l s t o n e - s h a l e -
carbonate-evaporite 

— o t h e r A 1 .C-HrVt. L-A A g L T D f ^ g r 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton 
margin? 

• 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc or inn e r - a r c 

basin? B f t O - L , fVfeC_ 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? 
1 
1 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

i _ 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T°P % t o t a l thickness 

Bottom 
Bottom 



Computer 
Code 

13. 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Describe the weathering p r o f i l e i n 
each area delineated:. 

Top 

Meters or f e e t 

l>o WJCW^S 

v a l v e s 

% o f t o t a l thickness 

14. 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters or f e e t 

% o f t o t a l thickness 

Bottom 
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HOWARD PASS AREA - GENERALIZED GEOLOGY 

The O r d o v i c i a n a n d S i l u r i a n Road R i v e r F o r m a t i o n i s h o s t t o s t r a t a b o u n d 

s u l p h i d e m i n e r a l i z a t i o n i n t h e Howard P a s s A r e a . Two m a j o r d e p o s i t s and one 

s m a l l o c c u r r e n c e , a l l owned by P l a c e r D e v e l o p m e n t and.one o t h e r s m a l l o c c u r r e n c e have 

been d i s c o v e r e d t o d a t e . A l l a r e s i t u a t e d w i t h i n a n a r r o w b e l t t h a t i s e x p o s e d 

a l o n g t h e s o u t h w e s t f l a n k o f a w e s t - n o r t h w e s t p l u n g i n g a n t i c l i n o r i u m o v e r 75 

km l o n g . C a m b r i a n a n d O r d o v i c i a n s h a l e and c a r b o n a t e r o c k s u n d e r l i e t h e Road 

R i v e r F o r m a t i o n a n d a t h i c k s e q u e n c e o f D e v o n i a n and M i s s i s s i p p i a n a r g i l l i t e , 

s h a l e g r i t and c h e r t p e b b l e c o n g l o m e r a t e o v e r l i e i t . S p e c i f i c s t r u c t u r a l and 

s t r a t i g r a p h i c c o n t r o l s o f m i n e r a l i z a t i o n h a ve n o t been e s t a b l i s h e d b u t t h e s e t t i n g 

o f t h e v a r i o u s d e p o s i t s and p r o p e r t i e s i s s i m i l a r t h r o u g h o u t t h e a r e a . M i n e r a l i z a t i o n 

o c c u r s w i t h i n t h e l o w e r p a r t o f t h e Road R i v e r F o r m a t i o n and i s h o s t e d by b l a c k 

g r a p h i t i c , s i l i c e o u s a r g i l l i t e and m i n o r b l a c k l i m e s t o n e . S i m i l a r r o c k s , t o g e t h e r 

w i t h b l a c k c h e r t , c o m p r i s e t h e r e s t o f t h e l o w e r member and a r e c h a r a c t e r i s t i c 

o f t h e Road R i v e r F o r m a t i o n t h r o u g h o u t S e l w y n B a s i n . The t o t a l t h i c k n e s s o f 

t h e Road R i v e r F o r m a t i o n i n t h e Howard P a s s A r e a i s c o n s i s t e n t l y l e s s t h a n 300 m 

and t i r e l o w e r member i s l e s s t h a n 200 m. 

W i t h i n t h e m i n e r a l i z e d b e l t , b r o a d open f o l d s , a c c o m p a n i e d by s t e e p c l e a v a g e 

a r e t h e d o m i n a n t s t r u c t u r e s . The s o u t h w e s t s i d e o f t h e b e l t i s bounded by a 

complex, p a r a l l e l z o n e o f s t e e p f a u l t s . 



- 27 -

HOWARD PASS - MINERALIZATION 

The known m i n e r a l i z e d z o n e s i n t h e Howard P a s s a r e c a l l e d t h e XY d e p o s i t , 

A n n i v d e p o s i t and OP o c c u r r e n c e o f P l a c e r D e v e l o p m e n t and two p r o s p e c t s owned by 

V e s t o r E x p l o r a t i o n s and C y p r u s A n v i l , r e s p e c t i v e l y . The XY d e p o s i t i s t h e l a r g e s t 

and most c o m p l e t e l y e x p l o r e d d e p o s i t . T h e a r e a e x p l o r e d i s a b o u t 7600 m l o n g and 

2,400 m w i d e and t h e d e p o s i t a v e r a g e s a b o u t 10% combined Pb and Zn and 15 g r a m s / t o n n e 

Ag a c r o s s an a v e r a g e t h i c k n e s s o f 17 m. H i g h - g r a d e d r i l l i n t e r s e c t i o n s h a v e a s s a y e d 

up t o 2 5 . 0 % Zn and 2 3 . 1 % Pb a c r o s s 7.5 m. M i n e r a l i z a t i o n c o n s i s t s o f f i n e - g r a i n e d 

s p h a l e r i t e , g a l e n a and m i n o r p y r i t e . T h e A n n i v o c c u r r e n c e i s r e p o r t e d t o be o f 

c o m p a r a b l e g r a d e b u t somewhat s m a l l e r . T h e OP z o n e i s s i g n i f i c a n t l y s m a l l e r . 
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HOWARD PASS AREA - EXPLORATION HISTORY 

The XY, A n n i v and OP o c c u r r e n c e s w e r e d i s c o v e r e d i n 1972 by P l a c e r D e v e l o p m e n t 

L t d . w i t h r e c o n n a i s s a n c e g e o c h e m i s t r y . T h e XY d e p o s i t was e x p l o r e d i n 1973 w i t h 

b u l l d o z e r t r e n c h i n g , mapping, g r i d s o i l s a m p l i n g and 26 h o l e s ( 4 , 2 6 5 m) and i n 1974 

w i t h 12 h o l e s ( 1 , 9 8 0 m). P l a c e r t h e n e n t e r e d a j o i n t v e n t u r e w i t h E s s e x M i n e r a l s 

( U . S . S t e e l ) and d r i l l e d 10 h o l e s ( 3 , 6 6 0 m) i n 1 9 7 5 , 37 h o l e s ( 6 , 2 4 2 m) i n 1976 

and 14 h o l e s ( 5 , 0 6 0 m) i n 1977. An a c c e s s r o a d was b u i l t t o t h e p r o p e r t y i n 1 9 7 7 , 

and an e x p l o r a t i o n a d i t i s s c h e d u l e d t o be s t a r t e d i n 1980. 

The A n n i v d e p o s i t was e x p l o r e d w i t h mapping and g r i d g e o c h e m i s t r y i n 1973 

b u l l d o z e r t r e n c h i n g i n 1974, 4 h o l e s ( 3 0 5 m) i n 1 9 7 5 , 30 h o l e s ( 3 , 0 5 0 m) i n 1 9 7 6 , 

20 h o l e s ( 5 , 4 5 6 m) i n 1978 and e x t e n s i v e d r i l l i n g i n 1979. 

The OP o c c u r r e n c e was e x p l o r e d w i t h mapping and g r i d g e o c h e m i s t r y i n 1 9 7 3 , 

and 1974, 2 h o l e s ( 2 5 0 m) i n 1976 and 7 h o l e s ( 5 8 4 m) i n 1978. 
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DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

1. Are (were) t h e r e o p e r a t i n g mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

' % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no o p e r a t i n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Comp 
Code 

ute r 

Mo 

A 

O. 1 



Lower-grade Example• 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v eral d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example I % p y r i t e 

% p y r r h o t i t e 

% chaluuuviite 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or mineral zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 

t o t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

5 " 

NO 

i i 

! 
! 

s o "U 1 
i 

A-o °/„ 

3 o % 

V e r s 

! t i 
1 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y -

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

Vo=>-

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect to the m i n e r a l i z a t i o n ? 



Computer 
Code 

6. 

— r e g i o n a l l y , a t or near the 
m i n e r a l i z e d horizon? 

What i s t h e i r composition? 

cherty -fetrirf"* 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type o f a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 



Compute] 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage I f p o s s i b l e 

greenschist f a c i e s — s p e c i f y m i neral 
assemblage i f p o s s i b l e 



amphibolite f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

Compute 
Code 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

8. What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips 

open f o l d i n g , moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

9. What type of pre-metamorphic v o l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e 



Computer 
Code 

-abundant f e l s i c fragmental-
p y r o c l a s t i c rocks near the ore? 

•mafic v o l c a n i c or subvolcanic 
rocks only? 

— m i n o r mafic v o l c a n i c or i n t r u s i v e 
rocks and l e s s abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c or igneous 
rocks? 

— o t h e r 

What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

-minor c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

• a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

•shelf e l a s t i c s and carbonates 
sand s t o n e - s t i l s t o n e - s h a l e -
carbonate-evaporite 

— o t h e r 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f c r a t o n 
margin? 

— f o r e - a r c t r e n c h o r trough? 
• 

— b a c k - a r c , post-arc or i n n e r - a r c 
basin? 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? \ | O T & r \ C & ^ T D p t C ~ ^ U r ^ f " 

— s h a l l o w c r a t o n i c s h e l f o r basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area de l i n e a t e d : 

T°P % t o t a l thickness 

Bottom 
Bottom 



Computer 
Code 

13. 

S o i l t h i c k n e s s — 

g r e a t e s t 

average 

sma l l e s t 

Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

i 

% o f t o t a l t h ickness 

14. 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

Cover rocks i f massive sulphide 
environment i s subsurface 

Top 

Meters or f e e t 

% o f t o t a l thickness 

Bottom 
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E - 3 : D e s c r i p t i o n 

U p p e r D e v o n i a n and M i s s i s s i p p i a n c l a s t i c r o c k s c o m p r i s e m a s s i v e s u l p h i d e 

e n v i r o n m e n t E - 3 . T h e s e r o c k s a r e w i d e s p r e a d i n e a s t e r n , c e n t r a l and n o r t h e r n 

Yukon and c o m p r i s e a d i s t i n c t i v e a s s e m b l a g e o f b l a c k s h a l e , c h e r t g r i t , c h e r t 

p e b b l e c o n g l o m e r a t e a n d bedded b a r i t e . The a s s e m b l a g e h a s been i n f o r m a l l y 

c a l l e d t h e " B l a c k C l a s t i c " u n i t b u t i s a l s o c a l l e d t h e C a n o l F o r m a t i o n i n 

n o r t h e a s t Yukon and E a r n Group i n c e n t r a l Yukon. The c o a r s e c l a s t i c r o c k s a r e 

r e l a t e d t o l o c a l b l a c k f a u l t i n g . 

Bedded b a r i t e i s h o s t t o t h e o n l y known s i g n i f i c a n t m i n e r a l i z a t i o n , i n 

t h e M a c m i l l a n P a s s a r e a , a l t h o u g h b a r r e n b a r i t e i s common and w i d e s p r e a d . 

T h e g e n e r a l t e c t o n i c e n v i r o n m e n t i s e i t h e r a p a s s i v e c o n t i n e n t a l m a r g i n 

o r i n t r a c r a t o n i c b a s i n . L o c a l b l a c k f a u l t i n g i s p r o b a b l y an i m p o r t a n t o r e 

c o n t r o l . 
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GENERALIZED GEOLOGY - MACMILLAN PASS AREA 

The M a c m i l l a n P a s s a r e a i s u n d e r l a i n by a s e r i e s o f l o w e r t o m i d d l e P a l e o z o i c 

c l a s t i c s e d i m e n t a r y r o c k s t h a t i s i n t e r a l l y d i v i d e d i n t o two l i t h o g i c p a c k a g e s by 

a m a j o r u n c o n f o r m i t y . The b a s a l P r o t e r o z o i c t o m i d d l e D e v o n i a n a s s e m b l a g e c o n s i s t s 

o f b o t h c a l c a r e o u s a n d n o n c a l c a r e o u s s h a l e , w i t h m i n o r l i m e s t o n e a c c u m u l a t i o n s 

( u n i t uGDm on Map A ) . The l o w e r a s s e m b l a g e i s u n c o n f o r m a b l y o v e r l a i n by a s e r i e s 

o f i n t e r b e d d e d c o n g l o m e r a t e , f a n g l o m e r a t e s a n d s i l i c e o u s , n o n c a l c a r e o u s b l a c k 

s h a l e s ( u n i t DMe on Map A ) . 

D e t a i l e d g e o l o g i c mapping and s t r u c t u r a l s t u d i e s i n t h e M a c m i l l a n P a s s a r e a 

by g o v e r n m e n t and m i n i n g i n d u s t r y g e o l o g i s t s h a v e d e t e r m i n e d t h a t t h e u p p e r " B l a c k 

C l a s t i c " a s s e m b l a g e ( u n i t DMe) was d e p o s i t e d i n a g r a b e n - l i k e t r o u g h o r r i f t z o n e . 

R i f t i n g i s t h o u g h t t o be t i m e c o r r e l a t i v e w i t h r i f t v o l c a n i s m i n t h e S e a g u l l C r e e k 

a r e a . G e n e s i s o f s t r a t i f o r m b a r i t e and b a r i t e - l e a d - z i n c m i n e r a l i z a t i o n was p r o b a b l y 

d i r e c t l y r e l a t e d t o r i f t i n g , t h e b a s i n m a r g i n f a u l t s p r o v i d i n g f l u i d c o n d u i t s f o r 

e x h a l a t i v e f l u i d s . 
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MINERALIZATION - MACMILLAN PASS AREA 

M i n e r a l i z a t i o n i n t h e M a c m i l l a n P a s s a r e a o c c u r s i n s e v e r a l l o c a l i t i e s 

w i t h i n t h e l i m i t s o f a t h e o r i z e d 10 km w i d e upper D e v o n i a n g r a b e n - l i k e t r o u g h 

o r r i f t . B a r i t e - l e a d - z i n c - s i l v e r m i n e r a l i z a t i o n f o r m s t w o . p r i n c i p a l d e p o s i t s 

on t h e J a s o n -and a d j o i n i n g Tom c l a i m s , a s w e l l a s s e v e r a l b a r r e n bedded b a r i t e 

and w e a k l y m i n e r a l i z e d b a r i t e o c c u r r e n c e s . 

M i n e r a l i z a t i o n on t h e Tom c l a i m s i s c o n t a i n e d w i t h i n two w e s t - d i p p i n g 

t a b u l a r b o d i e s s e p a r a t e d by a 100 m t h i c k n e s s o f b a r r e n c o n g l o m e r a t e . The two 

h o r i z o n s h a v e b e e n d e l i n e a t e d by diamond d r i l l i n g t o a d e p t h o f 260 m. C u r r e n t 

p u b l i s h e d r e s e r v e s a r e a b o u t 9 m i l l i o n t o n n e s g r a d i n g 8.4% Z n , 8.6% pb, 96 grams 

p e r t o n n e s i l v e r and a b o u t 2 5 % t o 3 0 % Ba. An a d d i t i o n a l 9 m i l l i o n t o n n e s o f 

b a r i t i c m i n e r a l i z a t i o n h a s b e e n o u t l i n e d g r a d i n g 4.6% Zn, 0 . 9 % Pb and t r a c e 

amounts o f s i l v e r . T h e u p p e r m i n e r a l i z e d body i s open a t d e p t h . 

M i n e r a l i z a t i o n i n t h e 3 m t o 60 m t h i c k t a b u l a r b o d i e s c o n s i s t s o f f i n e l y 

i n t e r l a m i n a t e d c h e r t , p y r i t e , s p h a l e r i t e , g a l e n a , b a r i t e a n d b l a c k s h a l e . The 

d e p o s i t s a r e w e l l z o n e d b o t h v e r t i c a l l y a n d l a t e r a l l y . B a s a l and p r o x i m a l 

s e c t i o n s t e n d t o c a r r y b e s t l e a d and s i l v e r v a l u e s w h i l e u p p e r and l a t e r a l p a r t s 

o f t h e m i n e r a l i z a t i o n a r e z i n c a n d b a r i u m - r i c h . C o p p e r , l e a d and s i l v e r - r i c h 

s t r i n g e r and a l t e r a t i o n z o n e s o c c u r b e n e a t h t h e h i g h e s t g r a d e p a r t s o f t h e 

m i n e r a l i z e d b o d i e s . 

L e s s i n f o r m a t i o n h a s b e e n p u b l i s h e d on t h e J a s o n d e p o s i t , s i t u a t e d some 

6 km w e s t . Two m i n e r a l i z e d h o r i z o n s a r e p r e s e n t , a p p a r e n t l y a t t h e same s t r a t i ­

g r a p h i c h o r i z o n s a s t h e Tom s h o w i n g s . T e n o r , s t y l e and- e x t e n t o f t h e s t r a t i f o r m 

b a r i t e - l e a d - z i n c m i n e r a l i z a t i o n i s a l s o a p p a r e n t l y s i m i l a r . 
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EXPLORATION HISTORY - MACMILLAN PASS AREA 

S t r a t i f o r m b a r i t e - l e a d - z i n c m i n e r a l i z a t i o n was f i r s t d i s c o v e r e d i n t h e 

M a c m i l l a n P a s s a r e a on t h e Tom c l a i m s by Hudson Bay E x p l o r a t i o n a n d D e v e l o p m e n t 

Co. L t d . p r o s p e c t o r s w o r k i n g o f f t h e C a n o l Road i n 1951. D e v e l o p m e n t by t h e 

company on t h e d i s c o v e r y o r West Zone d u r i n g t h e p e r i o d 1951 t o 1 9 5 3 c o n s i s t e d 

o f g e o l o g i c a l m a p p i n g , s a m p l i n g and hand t r e n c h i n g , a s w e l l a s d i a m o n d d r i l l i n g . 

T h e p r o p e r t y l a y i d l e u n t i l 1966 when g e o c h e m i c a l and m a g n e t o m e t e r s u r v e y s w e r e 

c o n d u c t e d p r i o r t o diamond d r i l l i n g i n 1967 and 1968 on t h e E a s t Z o n e . U n d e r ­

gro u n d b u l k s a m p l i n g and diamond d r i l l i n g c a r r i e d o u t d u r i n g 1 9 7 0 - 7 2 d e l i n e a t e d 

t h e c u r r e n t r e s e r v e s . 

The a r e a was q u i e t u n t i l t h e 1975 d i s c o v e r y by O g i l v i e J o i n t V e n t u r e o f 

s i m i l a r m i n e r a l i z a t i o n 6 km w e s t o f t h e Tom s h o w i n g . O g i l v i e J o i n t V e n t u r e 

c a r r i e d o u t an a m b i t i o u s g r a v i t y , Max-Min and g e o c h e m i c a l s u r v e y p r o g r a m w i t h 

o v e r b u r d e n and diamond d r i l l i n g on t h e c l a i m s d u r i n g 1 975-1978. D r i l l i n g r e s u m e d 

i n 1979 u n d e r an o p t i o n a g r e e m e n t w i t h Pan Ocean O i l Co. L t d . 

Rumours o f s i g n i f i c a n t d i s c o v e r i e s on t h e J a s o n c l a i m s p r o m p t e d r e - e v a l u d t i o n 

o f t h e Tom m i n e r a l i z a t i o n by Hudson Bay d u r i n g 1976 t o 1979. R e s u l t s o f t h i s work, 

w h i c h a p p a r e n t l y i n c l u d e d a d d i t i o n a l g e o c h e m i c a l , g e o p h y s i c a l s u r v e y s and diamond 

d r i l l i n g , have n o t b e e n a n n o u n c e d . 
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P A S S 

DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

1. Are (were) t h e r e operating mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

* % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no operating mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Computer 
Code 

O.2. 

•5" 

A 



Lover-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u n i t s ? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% chalLULl'yilLe 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or mineral zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
t o t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

N o 

s ~ 

] 

1 

1 

0 

3 o ! 

S O 

1 

so 

1 

1 

1 
i 
t 
I 



Top 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y 

Proximal 

D i s t a l 

Computer 
Code 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



Computer 
Code 

— r e g i o n a l l y , a t or near the 
min e r a l i z e d horizon? 

What i s t h e i r composition? 

c h e r t y t i f f " * * 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type of a l t e r a t i o n i s present 
i n the host rocks? 

— i s the s t r a t i g r a p h i c hanging 
w a l l altered? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 

what i n t e n s i t y ? 

1 
i 

i « 

i 

v i e s . 



Computei 
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s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

a t i o n , 

b r i e f l y 

What i s t h e r e g i o n a l metamorphic rank? — CA^T^rM-^R-^HOSfc^) 

z e o l i t e f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

greenschist f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 



amphibolite f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

Computer 
Code 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

8. What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips 

open f o l d i n g , moderate dips 

l i t t l e d e f ormation, r e l a t i v e l y 
f l a t dips? 

9. What type o f pre-metamorphic v o l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e 

QV>t£K* ^F^ubS .SvAAlM^ 
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•abundant f e l s i c f r a g m ental-
p y r o c l a s t i c rocks near t h e ore? 

— m a f i c v o l c a n i c or subvolcanic 
rocks only? 

— m i n o r mafic v o l c a n i c or i n t r u s i v e 
rocks and less abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t v o l c a n i c o r igneous 
rocks? 

— o t h e r 

What type of prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

— f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

-minor c l a s t i c sedimentary rocks: 
only p e l a g i c shales? 

- a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

•shelf e l a s t i c s and carbonates: 
sandstone-stilstone-shale- , 
carbonate-evaporite 

— o t h e r 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
I n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton 
margin? 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc o r inner-ar c 
basin? 

— c o n t i n e n t a l or c r a t o n i c r i f t ? |#^Ti? fVC^.(VTB Ki ̂ <L^ ^ \ S F l * 

— s h a l l o w c r a t o n i c s h e l f or basin? 

. — o t h e r 

Describe the s o i l p r o f i l e i n each 
area d e l i n e a t e d : 

T°P % t o t a l thickness 

Bottom 
Bottom 



13, 

S o i l t h i c k n e s s — 

greatest 

average 

smallest 

Describe the weathering p r o f i l e i n 
each area del i n e a t e d : 

Top 

Meters or f e e t 

% o f t o t a l thickness 

Computer 
Code 

Bottom 

Weathering p r o f i l e t h i c k n e s s — Meters o r f e e t 

g r e atest 

average 

smallest • 

14. Cover rocks i f massive sulphide 
environment i s subsurface 

T oP % o f t o t a l thickness 

a L 

Bottom 
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F - 1 : D e s c r i p t i o n 

A c a r b o n a t e - h o s t e d m a s s i v e s u l p h i d e e n v i r o n m e n t h a s been t e n t a t i v e l y 

a s s i g n e d t o a s m a l l a r e a i n c e n t r a l Yukon u n d e r l a i n by b l a c k f e t i d l i m e s t o n e 

and g r a p h i t i c a r g i l l i t e o f O r d o v i c i a n t o D e v o n i a n a g e . T h e s e r o c k s p r o b a b l y 

b e l o n g t o t h e Road R i v e r F o r m a t i o n and a r e t r a n s i t i o n a l b e t w e e n b l a c k s h a l e s 

w i t h i n S e l w y n B a s i n and p l a t f o r m a l c a r b o n a t e r o c k s a l o n g i t s s o u t h w e s t e r n 

m a r g i n s . The e x t e n t and p o t e n t i a l o f t h i s e n v i r o n m e n t a r e n o t c e r t a i n . 

The A n g i e p r o s p e c t i s t h e o n l y known o c c u r r e n c e . M i n e r a l i z a t i o n c o n s i s t s 

o f f i n e g r a i n e d s t r a t i f o r m d i s s e m i n a t i o n s and f r a c t u r e f i l l i n g s o f a r g e n t i f e r o u s 

s p h a l e r i t e , p y r i t e and a t r a c e o f g a l e n a i n D e v o n i a n c a r b o n a c e o u s l i m e s t o n e . 

M i n e r a l i z a t i o n o c c u r s i n h o r i z o n s up t o 10 cm t h i c k w i t h i n - a 25 m t h i c k s e q u e n c e 

and c a n be t r a c e d f o r a s t r i k e l e n g t h o f 90 m. 



DESCRIPTION OF MASSIVE SULPHIDE ENVIRONMENTS 

1. Are (were) the r e operating mines 
i n the area? 

How many? 

Approximate s i z e i n m i l l i o n s 
of t o n s — l a r g e s t ? 

smallest? 

Higher-grade Example 

Approximate grade % Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Lower-grade Example 

Approximate grade % Cu 

% Zn 

' % Pb 

oz. Ag/ton 

oz. Au/ton 

2. I f no op e r a t i n g mines, are there massive 
base metal sulphide occurrences/prospects 
i n the area? 

How many? 

Higher-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

Computer 
Code 

H O 

• 

V E 9 . 
• 

1 

, : _ 



Lower-grade Example 

Approximate metal content 

% Cu 

% Zn 

% Pb 

oz. Ag/ton 

oz. Au/ton 

3a. I s "massive" heavy sulphide 
m i n e r a l i z a t i o n present? 

I s i t s d i s t r i b u t i o n s t r a t i g r a p h i c a l l y 
c o n t r o l l e d w i t h i n a s i n g l e l i t h o l o g i c a l 
u n i t ? 

— w i t h i n s e v e r a l d i f f e r e n t l i t h o l o g i c a l 
u nits? 

Does m i n e r a l i z a t i o n occur w i t h i n the 
same u n i t s i n d i f f e r e n t l o c a l i t i e s ? 

What i t i t s approximate m i n e r a l o g i c a l 
composition? 

Example 1 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% galena 

Example 2 % p y r i t e 

% p y r r h o t i t e 

% c h a l c o p y r i t e 

% s p h a l e r i t e 

% galena 

4. I s there any metal or m i n e r a l zoning 
i n the mines or prospects? 

V e r t i c a l zoning, s t r a t i g r a p h i c base 
to t o p — d e s c r i b e b r i e f l y .' 

Computer 
Code 

— . 

o 

M O 

X 

! 
i 

i 
•> 

N O T R KO u^>N 



Top 

Computer 
Code 

Bottom 

L a t e r a l zoning, proximal t o 
d i s t a l — d e s c r i b e b r i e f l y 

Proximal 

D i s t a l 

5. Are chemical sedimentary rocks or 
s i l i c e o u s t u f f s associated w i t h 
the m i n e r a l i z a t i o n ? K! o 

— i n s p e c i f i c deposits? 

— i f so, i n what s t r a t i g r a p h i c 
w i t h respect t o the m i n e r a l i z a t i o n ? 



— r e g i o n a l l y , a t or near the 
m i n e r a l i z e d horizon? 

What i s the i r . c o m p o s i t i o n ? 

c h e r t y t u f f 

i r o n f o r m a t i o n 

what f a c i e s : oxide 

s i l i c a t e 

carbonate 

s u l f i d e 

b a r i t e 

carbonaceous or 
g r a p h i t i c s c h i s t 

What type o f a l t e r a t i o n i s present 
i n the host rocks? 

— i s t he s t r a t i g r a p h i c hanging 
w a l l a l t e r e d ? 

— i f so, what type o f a l t e r a t i o n , 
what i n t e n s i t y 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l altered? 

— i f so, what type of a l t e r a t i o n , 

what i n t e n s i t y ? 



Compute! 
Code 

s i l i c i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

I s the s t r a t i g r a p h i c f o o t w a l l 
a l t e r e d ? 

— i f so, what type of a l t e r a t i o n , 
what i n t e n s i t y ? 

s i l i f i c a t i o n 

c h l o r i t i z a t i o n 

t o u r m a l i n i z a t i o n 

a l b i t i z a t i o n 

o t h e r — d e s c r i b e b r i e f l y 

What i s t h e r e g i o n a l metamorphic rank? f ^ ^ J > 

z e o l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f possible 

4 

greenschist f a c i e s — s p e c i f y m i n e r a l 
assemblage i f possible 

-



Compute] 
Code 

amphi b o l i t e f a c i e s — s p e c i f y mineral 
assemblage i f p o s s i b l e 

g r a n u l i t e f a c i e s — s p e c i f y m i n e r a l 
assemblage i f p o s s i b l e 

What i s the r e g i o n a l s t y l e o f deformation? 

t i g h t i s o c l i n a l f o l d i n g : steep dips * ^ X X <r **. 

i 
open f o l d i n g , moderate dips 

l i t t l e deformation, r e l a t i v e l y 
f l a t dips? 

What type o f pre-metamorphic v o l c a n i c 
rocks were present? 

— d i f f e r e n t i a t e d b a s a l t -
andesite-rhyodacite? 

— b i m o d a l b a s a l t - r h y o d a c i t e 



Computer 
Code 

-abundant f e l s i c fragmental-
p y r o c l a s t i c rocks near the ore? 

-mafic v o l c a n i c or subvolcanic 
rocks only? 

-minor mafic v o l c a n i c or i n t r u s i v e 
rocks and l e s s abundant than 
(meta)sedimentary types? 

-no s i g n i f i c a n t volcanic or igneous 
rocks? 

— o t h e r 

What type o f prematamorphic c l a s t i c 
sedimentary rocks are present? 

—greywackes and v o l c a n o c l a s t i c s 
of v a r y i n g composition? 

• f e l s i c v o l c a n i c l a s t i c s , w i t h e p i -
c l a s t i c sandstone, shale, carbonate? 

-minor c l a s t i c sedimentary rocks: 
o n l y p e l a g i c shales? 

• a r g i l l i t e - s i l t s t o n e - s h a l e o f 
t u r b i d i t i c type? 

•shelf e l a s t i c s and carbonates: 
sandstone-stilstone-shale-
carbonate-evaporite J 

— o t h e r 



Compute 
Code 

What was the probable t e c t o n i c -
sedimentary d e p o s i t i o n a l environment 
i n terms o f " c u r r e n t " p l a t e t e c t o n i c 
c o n f i g u r a t i o n s ? 

— o c e a n i c r i f t - r i d g e : 
spreading center? 

— v o l c a n i c i s l a n d arc o f f craton 
margin? 

— f o r e - a r c t r e n c h o r trough? 

— b a c k - a r c , post-arc or i n n e r - a r c 
basin? 

— c o n t i n e n t a l o r c r a t o n i c r i f t ? 

— s h a l l o w c r a t o n i c s h e l f or basin? 

— o t h e r 

Describe the s o i l p r o f i l e i n each 
area de l i n e a t e d : 

T°P % t o t a l thickness 

Bottom 
Bottom 



S o i l t h i c k n e s s — 

g r e a t e s t 

average 

smallest 

13. Describe the weathering p r o f i l e i n 
each area d e l i n e a t e d : 

Top 

Meters or f e e t 

7-O L-

% o f t o t a l thickness 

Compute] 
Code 

P 

Bottom 

Weathering p r o f i l e t h i c k n e s s — 

greatest 

average 

smallest 

14. Cover rocks i f massive su l p h i d e 
environment i s subsurface 

Meters or f e e t 

Top % of t o t a l thickness 

Bottom 


