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860973 
Eleven samples were submitted to the l a b o r a t o r y f o r s e c t i o n i n g and microscopic 
study. Nine of the samples were p i e c e s of d r i l l core from DDH 81-1. The r e ­
maining two samples were from s u r f a c e m a t e r i a l . A study of the d r i l l core samples 
i n r e f l e c t e d , light..was...undertaken to determine opaque mineralogy, mineral a s s o c i a t i o n s 
t e x t u r a l f e a t u r e s and l o c a t i o n s of p r e c i o u s metals to provide i n f o r m a t i o n f o r r e ­
covery p r e d i t i o n s . The hand samples were s t u d i e d i n t r a n s m i t t e d l i g h t f o r purposes 
of r o c k i d e n t i f i c a t i o n . 

The samples submitted to the l a b o r a t o r y bore the f o l l o w i n g sample i d e n t i t i e s and 
were a s s i g n e d l a b o r a t o r y numbers. 

LAB NO. FIELD NO. 

R81-.1643 81-1 - 11 0 . 6 V 
1644 81-1 - 220.7'^ 
1645 81-1 - 276.4'^ 
1646 81-1 - 284.65'-^ 
1647 81-1 - 2 9 4 . 7 ' ^ 
1648 81-1 - 303.9' 
1649 81-1 - 308.3* *~ 
1650 81-1 - 316. r 
1651 81-1 - 348.1' -v-
1652 3-17-1 

R81:1653 3-17-2 

MICROSCOPIC DESCRIPTIONS: 
Sample R81:1643 i s estimated to c o n t a i n about 5% opaque m a t e r i a l and the mode i s 
as f o l l o w s , based on v i s u a l e s t i m a t e s . 

Magnetite: -50% 
Hematite: ~20% 
I l m e n i t e : - 5% 
C h a l c o p y r i t e : -20% 
B o r n i t e : <1% 
Leucoxene: - 5% 

Magnetite g r a i n s and aggregates may reach 1.5 ram i n s i z e . The l a r g e r grains are 
rounded and anhedral w h i l e the s m a l l e r g r a i n s , which f a l l i n the s i z e range 0.1 to 
0.2 ram, are more en h e d r a l . Magnetite i s v a r i a b l y a l t e r e d to hematite and sometimes 
i s i n t e r g r o w n w i t h i l m e n i t e . Magnetite abundance i s g r e a t e s t at v e i n i n g s . Abun­
dance and g r a i n s i z e decreases outwards i n t o host rock. 

Blebs of c h a l c o p y r i t e and c h a l c o p y r i t e - b o r n i t e composites may reach a maximum s i z e 
of 0.2 mm w i t h the average being about 0.1 mm. These g r a i n s are g e n e r a l l y i r r e g u l a r 
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i n o u t l i n e . The b o r n i t e - c h a l c o p y r i t e c o n t a c t s are smooth and of a mutual boundary 
nat u r e . These copper m i n e r a l s g e n e r a l l y occur f r e e although some form p a r t i a l 
rimmings on magnetite. The c h a l c o p y r i t e ( b o r n i t e ) g r a i n s are concentrated i n en­
velope s around quartz-carbonate v e i n l e t s or are i n c l u d e d i n the v e i n l e t s . The 
c o n c e n t r a t i o n of copper m i n e r a l s i s l i k e that of magnetite, becoming l e s s abundant 
away from v e i n i n g s . 

Leucoxene, an a l t e r a t i o n product of mafic m i n e r a l s , occurs i n minute g r a i n s i n a 
s p o t t y f a s h i o n throughout the r o c k s . 

Sample R81:1644 i s extimated to c o n t a i n upwards of 5% opaques and the mode i s 
estimated to be: 

Magne t i t e : 
Hematite: 
I l m e n i t e : 
C h a l c o p y r i t e : 
B o r n i t e : 

-10% 
-60% 
- 5% 
-20% 

-1-2% 

Hematite a f t e r magnetite forms aggregates to 2.0 mm i n s i z e . Hematite i s more 
coarse g r a i n e d adjacent to qu a r t z v e i n s . F i n e r g r a i n e d m a t e r i a l (0.1 to 0.3 mm) 
i s more c r y s t a l l i n e and i s disseminated i n the host rock. I l m e n i t e i s a l s o noted 
w i t h hematite-magnetite. 

C h a l c o p y r i t e i s almost e n t i r e l y r e s t r i c t e d to rims (envelopes) or cores of qtfartz 
and q u a r t z - c a r b o n a t e v e i n i n g s . These g r a i n s may reach 1.0 mm and are i r r e g u l a r 
i n o u t l i n e . The m a j o r i t y of c h a l c o p y r i t e g r a i n s f a l l i n the 0.1 to 0.5 mm s i z e 
range. C h a l c o p y r i t e - b o r n i t e i n t e r g r o w t h s are noted i n a sm a l l number of cases. 
The c o n t a c t s are smooth. Some b o r n i t e appears a l t e r e d to c h a l c o c i t e - d i g e n i t e . 
Most c h a l c o p y r i t e ( b o r n i t e ) i s f r e e but some i s intergrown or developed i n t e r - -
s t i t i a l l y t o hematite-magnetite g r a i n s . A few minute g r a i n s (a few urns to 10's 
of um) of c h a l c o p y r i t e are i n c l u d e d i n hematite. A few gr a i n s of c h a l c o p y r i t e 
a l s o e n c l o s e 10 - 30 urn g r a i n s of r u t i l e . One minute g r a i n of p y r i t e -10 ym i n 
s i z e i s i n c l u d e d i n c h a l c o p y r i t e . 

Sample R81:1645 c o n t a i n s about 8% opaque m a t e r i a l and the mode i s estimated to be: 

Magnetite:") 
Hematite: _ f 
B o r n i t e : -15% 
C h a l c o p y r i t e : -10% 
C h a l c o c i t e : Tr. 
Nat i v e Au: Tr. 

The rock i s a e x t e n s i v e l y f r a c t u r e d / s h e a r e d specimen. Shears, seams and v e i n l e t s 
c o n t a i n magnatite a l t e r i n g to hematite. Most are 1 mm wide or narrower while one 
i s 2 - 3 mm wide. The magnetite-hematite may be concentrated at f r a c t u r e i n t e r ­
s e c t i o n s and g r a i n s w i l l exceed 1 mm. 

The p r i n c i p a l copper m i n e r a l i s b o r n i t e i n g r a i n s to 0.3 mm i n s i z e and having 
a h a c k l y o r i r r e g u l a r o u t l i n e . C h a l c o p y r i t e occurs i n a s i m i l a r s i z e and shape 
as b o r n i t e . Intergrowth of c h a l c o p y r i t e and b o r n i t e i s common w i t h g r a i n boun­
d a r i e s being smooth and simple. Some b o r n i t e i s al s o a l t e r e d to c h a l c o c i t e . The 
copper m i n e r a l s are u s u a l l y a s s o c i a t e d w i t h quartz v e i n i n g s and s i l i c e o u s r e ­
placements. They may a l s o be intergrown w i t h magnatite-hematite. The i n t e r -
growths are u s u a l l y of a simple nature w i t h copper minerals r e p l a c i n g or i n con-



t a c t w i t h the i r o n - o x i d e s . 

One minute 3 urn g r a i n of n a t i v e g o l d i s seen enclosed i n b o r n i t e . 

Sample R81:1646 c o n t a i n s about 1% opaques and the mode i s estimated as: 

Magnetite: -55% 
Hematite: -45% 
C h a l c o p y r i t e : Tr. 
B o r n i t e : Tr. 
P y r i t e : Tr. 

Magnetite i s p a r t i a l l y a l t e r e d to hematite. I t i s disseminated throughout the 
s e c t i o n i n anh e d r a l g r a i n s t h a t average 0.1 mm. Grains may reach 0.25 mm i n a quartz-
gypsum v e i n l e t . Two g r a i n s of p y r i t e about 0.2 mm i n s i z e have a ragged shape 
and are noted i n the h o s t i n g rock. C h a l c o p y r i t e i s present only as a few grains 
to 0.1 mm i n s i z e and are u s u a l l y found i n a quartz-gypsum v e i n l e t . C h a l c o p y r i t e 
may c o n t a c t magnetite i n a si m p l e manner. However, a couple of c h a l c o p y r i t e 
g r a i n s are i n c l u d e d i n magnetite. One composite of c h a l c o p y r i t e - b o r n i t e i s seen 
i n a v e i n l e t . T h i s g r a i n i s about 20 ym i n s i z e . 

E s s e n t i a l l y the s e c t i o n s t u d i e d i s barren and does not r e f l e c t the grade of the 
10 f o o t i n t e r v a l from which i t was s e l e c t e d . However, there i s some i n d i c a t i o n 
t h a t s m a l l copper l o s s e s might be expected due to c h a l c o p y r i t e i n c l u s i o n s i n 
magnetite. 

Sample R81:1647 c o n t a i n s a t l e a s t 3% opaques and the mode i s estimated to be: 

Magnetite: -40% 
Hematite: -35% 
I l m e n i t e : - 5% 
C h a l c o p y r i t e : -20% 
B o r n i t e : -<1% 
C h a l c o c i t e : -Tr. 

At l e a s t f i v e d i f f e r e n t s e t s of f r a c t u r e s are noted. These are replaced by quartz, 
quartz-gypsum and q u a r t z - c h l o r i t e . The l a r g e s t f r a c t u r e i s 0.5 mm wide. 

Anhedral to subhedral magnetite a l t e r i n g to hematite i s widely disseminated. These 
g r a i n s average 0.1 mm. In f r a c t u r e s , p a r t i c u l a r l y where f r a c t u r e s i n t e r s e c t , 
aggregates of magnetite-hematite have developed and may exceed 0.5 mm. A few 
g r a i n s of i l m e n i t e are present w i t h magnetite. 

Copper m i n e r a l s are c h a l c o p y r i t e and minor b o r n i t e . They form simple composite 
g r a i n s . G r a i n s i z e may exceed 0.3 mm but the average g r a i n s i z e range i n 0.05 
to 0.15 mm. The copper m i n e r a l s are l o c a t e d i n f r a c t u r e envelopes or w i t h i n the 
f r a c t u r e s . A s m a l l percentage of c h a l c o p y r i t e - b o r n i t e i s i n contact with 
magnetite, i n a simple and mutual boundary manner. A few minute g r a i n s (10 - 30 ym) 
of c h a l c o p y r i t e or b o r n i t e form i n c l u s i o n s i n magnetite. C h a l c o c i t e , although 
q u a n t i t a t i v e l y i n s i g n i f i c a n t i s noted, developed at the expense of b o r n i t e . A few 
minute g r a i n s of r u t i l e are a l s o noted i n contact w i t h or in c l u d e d i n c h a l c o p y r i t e . 

Sample R81:1648 c o n t a i n s about 10% opaques and the mode i s estimated to be: 
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Magnet i t e 
Hematite: _) 
P y r i t e : 
C h a l c o p y r i t e : 
B o r n i t e : 

-50% 
-20% 
-<1% 

-30% 

A minimum of f i v e v e i n s e t s are noted. The m a j o r i t y of opaques occur i n these 
v e i n s or as envelopes to them. 

The opaque assemblage of magnetite and c h a l c o p y r i t e appear r e l a t e d to quartz 
v e i n l e t s and may occur i n or en v e l o p i n g the v e i n l e t . Magnetite a l t e r i n g to 
hematite forms g r a i n s to 0.5 mm and aggregates >1 mm. C h a l c o p y r i t e g r a i n s are 
very i r r e g u l a r i n shape, may reach 0.5 mm and normally f a l l i n the range 0.1 to 
0.2 mm. There i s i n t e r g r o w t h between magnetite and c h a l c o p y r i t e . The m a j o r i t y 
o f t h i s m a t e r i a l forms simple c o n t a c t s . However, i n c l u s i o n s of one mi n e r a l i n 
the o t h e r are noted. These i n c l u s i o n s f a l l i n a s i z e range of 20 - 50 ym. 

The assemblage p y r i t e - c h a l c o p y r i t e i s a s s o c i a t e d w i t h two v e i n types, a s e r i c i t e -
carbonate f i l l e d f r a c t u r e and a gypsum v e i n . The gypsum r e l a t e d m i n e r a l i z a t i o n 
has p y r i t e g r a i n s to 0.3 mm i n s i z e and aggregates to a mm. The p y r i t e i s anhedral, 
f r a c t u r e d and r e p l a c e d by c h a l c o p y r i t e . The c h a l c o p y r i t e i s very ragged i n form 
and i s u s u a l l y p e r i p h e r a l to the f r a c t u r e (vein) and p y r i t e . Some c h a l c o p y r i t e 
g r a i n s are complexly intergrown w i t h p y r i t e . G r a i n s i z e may range from about 
10 ym to 0.5 mm w i t h the m a j o r i t y f a l l i n g i n the s i z e range 0.1 mm to 0.2 mm. 
Some ragged patches of c h a l c o p y r i t e have 20 - 50 ym i n c l u s i o n s of r u t i l e . . 

The second p y r i t e - c h a l c o p y r i t e assemblage has some magnetite a s s o c i a t e d . Here the 
the p y r i t e forms d i s c r e t e anhedral g r a i n s up to 0.5 mm i n s i z e but; average 0.2 ram. 
They are o f t e n i n c o n t a c t w i t h ragged c h a l c o p y r i t e g r a i n s and masses. The c h a l -
c o p y r i t e g r a i n s are s i m i l a r i n s i z e to p y r i t e . Some c h a l c o p y r i t e r e p l a c e s 
p y r i t e along h a i r w i d t h f r a c t u r e s or may occur as minute i n c l u s i o n s . This i s a 
source of p o t e n t i a l copper l o s s . Minute g r a i n s of r u t i l e are a l s o noted included 
i n c h a l c o p y r i t e and p y r i t e ( 1 0 - 30 ym). 

Sample R81:1649 c o n t a i n s l e s s than 1% t o t a l opaques most c f which i s hematite 
a f t e r magnetite ( s k e l e t a l g r a i n o u t l i n e s ) and about 10 g r a i n s or blebs of c h a l ­
c o p y r i t e i n - t h e 10 - 20 ym s i z e range. The rock i s a f e l s i t e dyke and i s v i r t u a l l y 
b arren. 

Sample R81:1650 c o n t a i n s about 3% opaques and the mode i s estimated to be: 

M i n e r a l i z a t i o n i s r e s t r i c t e d to two f r a c t u r e s or v e i n s o n l y . 

The f i r s t f r a c t u r e c o n t a i n s p y r i t e and c h a l c o p y r i t e . P y r i t e g r a i n s and aggregates 
are elongate up to 1 x 0.2 mm i n s i z e . The p y r i t e occurs i n envelopes around a 
gypsum v e i n l e t and i s hosted by quartz-carbonate m a t e r i a l . The p y r i t e appears 
to have undergone deformation ( f r a c t u r i n g ) w i t h many g r a i n s of p y r i t e having a 
s h a r d - l i k e appearance. This may have been the r e s u l t of r e f r a c t u r i n g adjacent 
to the quartz-carbonate and replacement w i t h gypsum. C h a l c o p y r i t e a s s o c i a t e d 
w i t h p y r i t e occurs as ha c k l y g r a i n s up to 1.0 x 0.5 mm w i t h most gr a i n s averaging 
0. 1 mm. The c h a l c o p y r i t e may occur f r e e or i n contact w i t h p y r i t e as rimmings, 

Hematite: 
I l m e n i t e : 
N a t i v e Au 

P y r i t e : 
C h a l c o p y r i t e 

-70% 
-25% 
- 2% 
- 2% 
Tr . 
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simple c o n t a c t s or r e p l a c e p y r i t e along very t h i n f r a c t u r e s . 

The second m i n e r a l i z e d f r a c t u r e i s a very t h i n quartz v e i n l e t t h a t has been 
r e f r a c t u r e d and l o c a l l y healed by gypsum. C h a l c o p y r i t e occurs i n patches i n 
the envelope. These patches may reach 1 mm i n s i z e but the i n d i v i d u a l g r a i n s 
are r a t t y and average 0.2 mm. 

Four g r a i n s of n a t i v e Au are noted i n contact w i t h a hackly c h a l c o p y r i t e g r a i n . 
They range from a 1 urn bl e b to a angular 6 x 12 ym g r a i n . 

Magnetite and hematite a f t e r magnetite are present i n t r a c e q u a n t i t i e s o n l y , as 
d i s s e m i n a t i o n s i n ba r r e n host rock or i n barren v e i n l e t s . 

Some s m a l l copper l o s s e s w i l l be encountered due to p y r i t e - c h a l c o p y r i t e i n t e r -
growths and f i n e n e s s of some c h a l c o p y r i t e i n the ym s i z e . 

Sample R81:1651 c o n t a i n s about 3% opaques and the mode i s estimated to be: 

C h a l c o p y r i t e : 
P y r i t e : 
B o r n i t e : 
Magnetite-Hematite: 
T e n n a n t i t e : 

C h a l c o p y r i t e i s r e l a t e d to v e i n l e t s or v e i n l e t envelopes of q u a r t z - s e r i c i t e . , 
The g r a i n s are i r r e g u l a r i n shape and may reach s e v e r a l tenths of nan's. The 
minimum average i s 0.1 mm. Most c h a l c o p y r i t e i s f r e e from other opaques. 

P y r i t e i s concentr a t e d i n one l o c a t i o n , that i s at the edg es of a 1 to 1.5 mm 
gypsum v e i n l e t . The p y r i t e i s hosted by q u a r t z - s e r i c i t e m i n e r a l s . The p y r i t e 
i n t h i s envelope i s f r a c t u r e d and deformed, occurs i n g r a i n s up to 2 mm x 0.3 mm 
and i s r e p l a c e d along h a i r w i d t h f r a c t u r e s by c h a l c o p y r i t e . C h a l c o p y r i t e may a l s o 
be i n c l u d e d i n p y r i t e i n 10 - 30 ym s i z e d blebs. Most c h a l c o p y r i t e i n contact 
w i t h p y r i t e i s of a sim p l e l o c k i n g nature-
One g r a i n of b o r n i t e i s noted, r u t i l e i s included i n some c h a l c o p y r i t e as 10 -
30 ym i n c l u s i o n s . Magnetite-hematite i s present as a few disseminated grains 
i n the host rock and a few g r a i n s are seen i n contact with c h a l c o p y r i t e . 

Tennantite i s noted i n simple boundary contact w i t h c h a l c o p y r i t e i n s e v e r a l 
g r a i n s . A n a l y s i s of two t e n n a n t i t e g r a i n s i n d i c a t e that i t i s not a Ag - r i c h 
v a r i e t y . The l a r g e s t g r a i n noted i s 150 x 15 ym. 

Sample R81:1652 s t u d i e d i n t r a n s m i t t e d l i g h t i s estimated to c o n t a i n the f o l l o w i n g 
m i n e r a l o g i c a l mode: 

P l a g i o c l a s e : 
M i c r o l i t e s : -
F e l s i t e : _ 
C h l o r i t e : 
Carbonate: 
Opaques: 

Enhedral to subhedral c r y s t a l s of l a b r a d o r i t e p l a g i o c l a s e ( A n ^ ) average 2.0 mm 
w i t h e x c e p t i o n a l g r a i n s to 5 mm. The p l a g i o c l a s e e x h i b i t s strong o s c i l l a t o r y 
zoning. They should probably be termed p o r p h y r i t i c as they are set i n ap h a n i t i c 

-60% 
-30% 
-Tr. 
- 5% 
- 3% 

-50% 
-15% 
-15% 
-15% 
- 5% 



groundmass c o n s i s t i n g or f e l d s p a r m i c r o l i t e s and c r y p t o ' i e l s i t e . The groundmass 
c o n t a i n s patches of c h l o r i t e and carbonate of extremely f i n e g r a i ned . s i z e . 
Some patches of carbonate and c h l o r i t e have developed pseudomorphs a f t e r u n i d e n t i ­
f i e d c r y s t a l s ( p o s s i b l y p l a g i o c l a s e and m a f i c s ) . These pseudomorphic patches 
may reach s e v e r a l rnm's i n s i z e . A few percent of opaques ( i r o n oxides) i n gr a i n s 
from 0.05 to 0.2 mm are pre s e n t i n patchy c o n c e n t r a t i o n s and are b e l i e v e d to be 
the r e s u l t of ma f i c breakdown. 

The t e x t u r e of the rocks and the p l a g i o c l a s e composition suggests that i t i s a 
i n t e r m e d i a t e rock type and may r e p r e s e n t a dyke o r flow. The rock i s e x t e n s i v e l y 
a l t e r e d by carbonate and c h l o r i t e . I t may be a hypabyssal d e r i v a t i v e of the 
qu a r t z d i o r i t e i n t r u s i v e . 

Sample R81:1653 s t u d i e d i n t r a n s m i t t e d l i g h t i s estimated to c o n t a i n the f o l l o w i n g 
mode: 

P l a g i o c l a s e : - 45% 
F e l s i t e : - 20% 
Carbonate: - 20% 
C h l o r i t e : - 10% 
Opaques: -1-2% 
S e r i c i t e : -1-2% 

Fresh appearing l a b r a d o r i t e p l a g i o c l a s e (An^g) are euhedral to subhedral ( s l i g h t l y 
broken) and may reach 5 mm In s i z e but average 2 mm. The p l a g i o c l a s e shows strong 
o s c i l l a t o r y and r e v e r s e z o n i n g . The groundmass i s a c r y p t o f e l s i t e . Carbonate 
i s e x t e n s i v e l y developed throughout the groundmass and r e p l a c e s some p l a g i o c l a s e . 
In one i n s t a n c e a amphibole o u t l i n e i s composed of carbonate and c h l o r i t e . C h l o r i t e 
i s a l s o present i n the groundmass. Minor s e r i c i t e i s developed w i t h carbonate 
on some p l a g i o c l a s e . Opaques are present as i r o n oxides i n patches, probably 
the r e s u l t of mafic a l t e r a t i o n . 

This rock i s n e a r l y i d e n t i c a l to the previous sample and i s b e l i e v e d to be a 
i n t e r m e d i a t e dyke or flo w rock. 

DISCUSSION: 

The opaque mineralogy of the diamond d r i l l core i s ta b u l a t e d i n Table 1. In 
g e n e r a l , magnetite a l t e r i n g to hematite and c h a l c o p y r i t e are the p r i n c i p a l min­
e r a l s by volume. These m i n e r a l s are h i g h l y l o c a l i z e d , developing i n v e i n l e t s or 
i n envelopes around v e i n l e t s ( r e p l a c e d f r a c t u r e s ) . G r a i n s i z e reaches a maximum 
at or i n v e i n l e t s and d i m i n i s h e s outwards i n t o the host rock. B o r n i t e occurs 
s i m i l a r l y to c h a l c o p y r i t e . Very minor c h a l c o c i t e has developed w i t h or from 
b o r n i t e . 

N a t i v e gold i s noted i n two s e c t i o n s s t u d i e d and occurs i n contact w i t h or as 
i n c l u s i o n s i n c h a l c o p y r i t e and b o r n i t e . This would suggest that the gold 
would be recovered i n the copper c o n c e n t r a t e . S i l v e r m i n e rals were not i d e n t i f i e d . 
The n a t i v e gold c a r r i e s a few percent s i l v e r (SEM-EDX a n a l y s i s ) . Tennantite 
which can c a r r y s e v e r a l percent s i l v e r i n the c r y s t a l l a t t i c e was examined by 
SEM-EDX. No s i l v e r was detected i n the two g r a i n s examined. This may not be 
the case f o r a l l t e n n a n t i t e throughout the F i s h Lake d e p o s i t . In general the 
p r e c i o u s metals would be expected to t r a v e l and r e p o r t together. I f t h i s i s the 
case s i l v e r should be recovered i n the copper concentrate. 

The m a j o r i t y of copper should be recovered i n standard m i l l i n g and f l o a t a t i o n . 



T h e r e . w i l l be some minor copper l o s s e s due to i n t e r l o c k i n g between c h a l c o p y r i t e -
b o r n i t e and magnetite or p y r i t e . A l s o , a very s m a l l amount of copper i s present 
i n g r a i n s t h a t are l e s s than 50 ym i n s i z e . This might cause a d d i t i o n a l small 
l o s s e s . I t i s expected t h a t the e x t r a c t i v e process w i l l be q u i t e e f f i c i e n t a l ­
though a r e g r i n d might be c o n s i d e r e d i f the r e c o v e r i e s are not acceptable. 

The two r o c k s examined p e t r o g r a p h i c a l l y are b e l i e v e d to be intermediate dyke 
rocks or f l o w s . They have been so a l t e r e d by carbonates and c h l o r i t e as to ' '"— 
o b l i t e r a t e any m a f i c s which would a i d i n t h e i r i d e n t i f i c a t i o n . 

Appended to t h i s r e p o r t i s a number of photomicrographs with c a p t i o n s i l l u s t r a t i n g 
the mineralogy and t e x t u r e of the ore m i n e r a l s . 

Yours t r u l y , --r-' • *• ^ 

J.A. McLeod 

JAM/sw 

D i s t : Ron Simkus, Kimberly 
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PHI-OMICROGRAPHS - F I S H LAKE 

R81:1644. C h a l c o p y r i t e - M a g n e t i t e - H e m a t i t e i n a q u a r t z - c a r b o n a t e 
v e i n l e t . E u h e d r a l g r a i n o f r u t i l e i n c l u d e d i n c h a l c o - ; 

p y r i t e . M i n u t e b o r n i t e g r a i n s i n c h a l c o p y r i t e . R e f l e c t e d 
l i g h t , m a g n i f i c a t i o n 8 0 x . 
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R 8 1 : 1 6 4 5 . B o r n i t e a n d m a g n e t i t e i n a q u a r t z v e i n l e t . The c o r e 
o f t h e v e i n h a s b e e n f i l l e d w i t h gypsum a n d some 
s e r i c i t e . M i n e r a l i z a t i o n i s p r e s e n t i n b o t h t h e c o r e 
a n d t h e e n v e l o p e . R e f l e c t e d l i g h t , m a g n i f i c a t i o n 80x. 

R 8 1 : 1 6 4 5 . B o r n i t e c o n t a i n s a b l e b o f n a t i v e A u . Au c o n t a i n s a 
few p e r c e n t A g. M a g n e t i t e a l t e r i n g t o h e m a t i t e . 
R e f l e c t e d l i g h t , m a g n i f i c a t i o n 4 0 0 x . 
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R 8 1 : 1 6 4 7 . C h a l c o p y r i t e - m a g n e t i t e - h e m a t i t e - b o r n i t e i n t h e e n v e l o p e 
o f a q u a r t z v e i n l e t ( r i g h t s i d e ) . M a g n e t i t e / h e m a t i t e 
a n d c h a l c o p y r i t e c o n t a c t i s s m o o t h a n d o f a s i m p l e , 
n a t u r e . R e f l e c t e d l i g h t , m a g n i f i c a t i o n 8 0 x . 

R 8 1 : 1 6 4 8 . R a g g e d ( i r r e g u l a r s h a p e d ) g r a i n s a n d a g g r e g a t e s o f 
c h a l c o p y r i t e i n t h e e n v e l o p e o f a gypsum v e i n l e t . 
C h a l c o p y r i t e r e l a t e d t o s e r i c i t e . B r o k e n p y r i t e a t 
t h e e d g e o f t h e gypsum v e i n l e t . R e f l e c t e d l i g h t , 
m a g n i f i c a t i o n 8 0 x . 
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P y r i t e - c h a l c o p y r i t e - m a g n e t i t e i n a s e r i c i t e f r a c t u r e 
r e p l a c e m e n t . C h a l c o p y r i t e r e p l a c e s p y r i t e and may 
f o r m p a r t i a l r i m m i n g s o r m a n t l e s on p y r i t e g r a i n s . 
C h a l c o p y r i t e a n d m a g n e t i t e a r e s i m p l y i n t e r g r o w n , 
h o w e v e r m a g n e t i t e i s q u i t e f i n e g r a i n e d . R e f l e c t e d 
l i g h t , m a g n i f i c a t i o n 8Ox. 

C h a l c o p y r i t e - m a g n e t i t e ( h e m a t i t e ) - r u t i l e i n t e r g r o w t h s 
i n t h e e n v e l o p e o f a q u a r t z v e i n l e t . R e f l e c t e d l i g h t , 
m a g n i f i c a t i o n 80x. 
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P y r i t e a n d c h a l c o p y r i t e i n a q u a r t z - c a r b o n a t e e n v e l o p e 
a r o u n d a g ypsum v e i n l e t . C h a l c o p y r i t e r e p l a c e s p y r i t e 
w i t h s m o o t h a n d s i m p l e b o u n d a r i e s . C h a l c o p y r i t e a l s o : 

r e p l a c e s p y r i t e a l o n g t h i n f r a c t u r e s . R e f l e c t e d l i g h t , 
m a g n i f i c a t i o n 8 0 x . 

I r r e g u l a r s h a p e d p a t c h e s o f c h a l c o p y r i t e i n a n d e n v e l o p i n 
a q u a r t z v e i n l e t . A l s o p r e s e n t i s r u t i l e a n d h e m a t i t e . 
N o t r e a d i l y v i s i b l e i s n a t i v e A u . R e f l e c t e d l i g h t , 
m a g n i f i c a t i o n 8Ox. 
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A c l o s e u p o f p r e v i o u s p h o t o s h o w i n g g r a i n b o u n d a r y 
c o n t a c t s b e t w e e n n a t i v e Au a n d c h a l c o p y r i t e . R e f l e c t e d 
l i g h t , m a g n i f i c a t i o n 4OOx. 

C h a l c o p y r i t e i n c l u s i o n i n p y r i t e i n e n v e l o p e o f s e r i c i t e 
a r o u n d g ypsum v e i n l e t . R e f l e c t e d l i g h t , m a g n i f i c a t i o n 
80x. 
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R 8 1 : 1 6 5 1 . C h a l c o p y r i t e - t e n n a n t i t e - b o r n i t e i n t e r g r o w t h i n q u a r t z 
s e r i c i t e e n v e l o p e t o gypsum v e i n l e t . R e f l e c t e d l i g h t , 
m a g n i f i c a t i o n 1 6 0 x . 

R 8 1 : 1 6 5 2 . L a b r a d o r i t e p h e n o c r y s t s i n an a l t e r e d m i c r o f e l s i t e . 
P h e n o c r y s t s a r e z o n e d . C h l o r i t e a n d c a r b o n a t e r e p l a c e 
much o f t h e g r o u n d m a s s and i n some p l a c e s f o r m l a r g e 
p a t c h e s . T r a n s m i t t e d l i g h t , m a g n i f i c a t i o n 25x. 
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R81-.1653. O s c i l l a t o r y z o n i n g i n l a b r a d o r i t e p l a g i o c l a s e p h e n o c r y s t s . 
The m i c r o f e l s i t e g r o u n d m a s s h a s b e e n e x t e n s i v e l y a l t e r e d 
t o c a r b o n a t e a n d m i n o r c h l o r i t e . T r a n s m i t t e d l i g h t , 
m a g n i f i c a t i o n 2 5 x . 


