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WiilTE MOOSE CLAIMS . 

There were no hand specimens present w i t h the 
p o l i s h e d s e c t i o n s . 

M i c r o s c o p i c Determinations 

T e t r a h e d r i t e : G u i 2 A s l l S 13 (thd) 

P o l i s h - v. good 
Color - l i g h t grey t o b l u i s h grey 
Hardness - D 
Streak - black 

4 Texture - " c a r i e s t e x t u r e " with Cp. 
I s o t r o p i c 
I n t e r n a l R e f l . - red 
A s s o c i a t i o n - Cp, ga, s i , py. 
Etch Tests 

HN0 3 - slow brownish t a r n i s h 
others - neg. 

C h a l c o p y r i t e : CuFeSg (Cp) 
P o l i s h - v. good 
Color - yel l o w 
Hardness - C 
Streak - b l a c k i s h 

\ j Texture - r e p l a c i n g s i , thd. 
Anisotropism - d i s t i n c t . g r e e n i s h brown to grey. 
Texture under 
crossed n i c o l s - replacement of thd, emulsion 

with s i . 
A s s o c i a t i o n - thd , s i 
Etch Tests - neg. 
Microchem. - strong t e s t f o r Cu. 

Galena: PbS (Ga) 
P o l i s h - v. good 
Color - "galena" white 
Hardness - B 
Streak - black 
Texture - r e p l a c i n g Cp, S I , Thd 



Figure Z, Van aeVeer Diagram f o r Ore Mine r a l s from 
White Moose Claims. 
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I s o t r o p i c 
A s s o c i a t i o n - Cp, Thd, 31. 
Etch Tests 

HC1 - brown t o i r r i d e s c e n t t a r n i s h 
which showed evidence of cleavage. 

F e C l 3 - i r r i d e s c e n t s t a i n 
HN0 3 - effervescence, s t a i n s i r r e d e s c e n t 

t o dark grey. Gives o f f HgS 
Others - neg. 

\ i S p h a l e r i t e : (Zn,Fe)3 (SI) 
P o l i s h - v. good 
Color - brownish grey 
Hardness - C 
Streak - b l a c k i s h 
Texture - "mottled" or emulsion with Cp. 

replacement of Thd. 
I s o t r o p i c 
I n t e r n a l R e f l . - powder shows honey brown i n t . r e f l . 
A s s o c i a t i o n - Cp, Thd, Ga. 
Etch Tests 

HgClg - s l i g h t i r r i d e s c e n t t a r n i s h that 
rubbed o f f . 

HNO3 - dark brown s t a i n , 
others - neg. 

Microchem Tests- strong t e s t f o r Zn and Fe. 

\ j P v r i t e : F e S £ (Py) 
- of minor occurrence. 

Paragenesis (see F i g s . 1 and 2) 
P y r i t e was the f i r s t mineral to form. During 

hydrothermal a c t i v i t y a rgentian t e t r a h e d r i t e replaced the 
p y r i t e . Then c h a l c o p y r i t e and s p h a l e r i t e replaced the 
t e t r a h e d r i t e , themselves i n t u r n being replaced by galena. 
The argentian t e t r a h e d r i t e was probably i n the form of 
F r e i b e r g i t e . 



Figure 5. Sketch of M i n e r a l Assemblages. 80X 

Figure 4. Van deVeer Diagram f o r Ore M i n e r a l s  
i n t h i s S u i t e . 
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#2 LOCATION UNKNOWN 

The p o l i s h e d s e c t i o n s f o r t h i s Ag bearing s u i t e 
c o n t a i n the f o l l o w i n g minerals: (see F i g s . 3 and 4) 

x P y r i t e : F e 3 2 (Py) - of minor occurrence as primary 
>i v a i n minflY»fll 

T e t r a h e d r i t e : (Thd] 
G u l £ A s l l 3 1 3 

Galena: (Ga) 
PbS 

^ S p h a l e r i t e : (31) 
ZnFeS 

7 A r g e n t i t e : (Arg) 

P o l y b a s i t e : (Poly) 
ggS.SbgSg 

% P y r a r g y r i t e : (Pyr'i 
Ag 33b 3g 

\* C h a l c o p y r i t e : (Cp^ 
CuFeSg 

Native Gold: (Au) 
Au 

v e i n mineral. 
- as b l u i s h - g r e y , i s o t r o p i c mineral 
showing s l i g h t reddish-brown i n t e r n a l 
r e f l e c t i o n when powdered. 
- r e p l a c i n g the Py, and i n t u r n 
being replaced by Cp, Ga, Py r a r g , 
P o l y , 31, Arg. 
- as "galena"-white mineral showing 
t r i a n g u l a r p i t s on surfa c e . 
- hardness i s B, i s o t r o p i c . 
- etch t e s t s p o s i t i v e f o r galena. 
- as replacement of Py and Thd. 
- brownish-grey c o l o r , hardness: C, 
showing honey-brown i n t e r n a l r e f l e c t i o n 
when scratched. Microchem shows 
strong t e s t f o r Zn. 
- as replacement of Py, Thd and Ga. 
- as greyish-white, weakly a n i s o 
t r o p i c mineral of hardness A-B. 
- r e p l a c i n g Thd, Ga. 
- l i g h t b l u i s h - g r e y mineral of 
hardness B. 
- anisotropism v. strong..blue to 
o l i v e - g r e e n . 
- etch t e s t : 

HgClg 
KCN 
F e C l * KOH, HOI, HNO 

- replacement of Th 

- brown s t a i n . 
- b l u i s h black s t a i n , 

grey s t a i n . 
- neg. 
Ga, 31, Arg. 

- Bl u i s h - g r e y m i n e r a l of hardness 
B, showing strong anisotropism and 
deep red i n t e r n a l r e f l e c t i o n . 
- y e l l o w m i n e r a l , hardness C, as 
replacement of Thd, Ga, 31, Arg. 
- of v. minor occurrence i n a s s o c i 
a t i o n w i t h Thd. 



Figure 5. Sketch of M i n e r a l Assemblages, 
S i l v e r Glance Property. 8 OX 



#3 SILVER GLANCE PROPERTY 

The polished s e c t i o n s contained the f o l l o w i n g 

minerals: (see F i g s . 5 and 6) 

P y r i t e : (Py) - primary v e i n m i n e r a l . 

A r s e n o p y r i t e : (Arseno) 
FeAsS - White to creamy white c o l o r 

- hardness F 
- anisotropism v. strong..brownish 
to b l u i s h . 
- etch t e s t s : 

UNOg - i r r i d e s c e n t s t a i n , 
others - neg. 

- microchem: 
- strong t e s t f o r As. 

S p h a l e r i t e : (31) - g r e y c o l o r , hardness..C, honey 
ZnFeS brown i n t e r n a l r e f l e c t i o n . 

- replacement of Fy and Arsenc. 
H e s s i t e : (lies) - S i l v e r white c o l o r 

XI. , ggTe - hardness..B 
- i s o t r o p i c , to weakly a n i s o t r o p i c . 
- etch t e s t s : 

BgCl.:) - brown s t a i n . 
KCN " - s l i g h t grey s t a i n . 
HC1 - brown s t a i n . 
F e C l 3 - i r r i d e s c e n t s t a i n . 
BN03„ - black s t a i n . 

- r e p l a c i n g Py, 31,Arseno. 
This type of mineral occurrence was formed 

probably as a r e s u l t of medium temperature Mydrothermal 
f l u i d s passing through f r a c t u r e s i n the country rock. 



#4 DEERHORN MINES, LINGUIST LAKE, B.C. 

The minerals i n t h i s Ag-bearing s u i t e occur as 
d e n d r i t i c intergrowths i n cherty rock. They are as f o l l o w s : 

P y r i t e : (Py) - minor primary m i n e r a l . 

S p h a l e r i t e : (SI) - dark grey m i n e r a l , i s o t r o p i c but 
ZnFeS showing honey-brown i n t e r n a l r e f l . 

when scratched. 
- hardness..0 
- neg. t o etch t e s t s . 
- r e p l a c i n g Py. 

P y r a r g y r i t e : (Pyrarg) 
Ag3SbS 3 - g r e y i s h m i n e r a l of hardness B 

- a n i s o t r o p i c . 
- i n t e r n a l red r e f l e c t i o n . 
- has repl a c e d Py, S I , Thd. 

T e t r a h e d r i t e : (Thd) - b l u i s h grey m i n e r a l of harness..B. 
Cu-ipAs-, i S , , - i s o t r o p i c . 

L * 1 1 L * - r e p l a c i n g Py, S I . 
Galena: (Ga) - white c o l o r e d m i n e r a l , hardness..B 
PbS - i s o t r o p i c . 

- etch t e s t s : 
H g C l 2 - slow brown s t a i n . 
HC1 - l i g h t brown s t a i n . 
F e C l 3 - i r r i d e s c e n t s t a i n . 
HNOg - brown s t a i n , 
others - neg. 

- microchem 
- p o s i t i v e Pb t e s t . 

- replacement of Thd, Py r a r g . 
- e x s o l u t i o n w i t h F r i e s l e b e n i t e . 

Ftf'ieslebenite: (Fr/feys) 
A g 5 P b 3 S b 5 S 1 2

 1 - white w i t h s l i g h t p i n k i s h t i n t 
i n contact w i t h Ga. 
• hardness B 
- a n i s o t r o p i c . . d i s t i n c t . 

^ - e x s o l u t i o n t e x t u r e w i t h Ga. 
(j^ e-W- - etch t e s t s : 

F e C l - i r r i d e s c e n t s t a i n 
Aqua Reg. - brown s t a i n , 
others - neg. 

rf\ i r a n 



• 

F i g u r e 7. S k e t c h o f M i n e r a l A s s e m b l a g e s . 80X, 
D e e r h o r n M i n e s . B . C . 

F i g u r e 8. V a n d e V e e r D i a g r a m f o r Ore M i n e r a l s f r o m  
D e e r h o r n M i n e s . L i n d q u i s t L a k e . B . C . 
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C a l a v e r i t e : ( G a l ) 
( A u , A g ) T e 2 

N a t i v e G o l d : 
Au 

- creamy w h i t e m i n e r a l o f h a r d n e s s . . B 
- s t r o n g a n i s o t r o p i s m . . g r e y t o 

g r e e n i s h g r e y . 
- e t c h t e s t s : 

HN0 3 - b l a c k s t a i n 
o t h e r s - n e g . 

- r e p l a c e m e n t o f S I , T h d , G a . 

(Au) - o f v e r y m i n o r o c c u r r e n c e . 

I n t h i s s u i t e o r e d e p o s i t i o n w o u l d t a k e p l a c e 

u n d e r medium t e m p e r a t u r e h y d r o t h e r m a l c o n d i t i o n s , ( s e e F i g s . 

7 and 8 ) . 

• 



Problem #4 
A lCMBBAIAQRAPHIO REPORT OF  
COgHENEUR MlLLANS ORE DEPOSIT 

Apr i l - 1 9 6 5 



1 

A MINERALOGRAPHIC REPORT OF 
OOCHEgEDR jWIIXMS ORE DEPOSIT  

ED LAKE. ONT. 

The Cocheneur W i l l a n s ore deposit i s an example of 
a g o l d - sulphide deposit i n which g o l d , the only v a l u a b l e 
m i n e r a l , i s as s o c i a t e d w i t h sulphides and l e a d s u l p h o - s a l t s . 

Megasoopic Determinations 

The gangue rock i s mainly carbonate w i t h s t r i n g e r s 
of q u a r t z . P y r i t e and blebs of n a t i v e g o l d , up to 2 mm i n 
diameter, are disseminated throughout the rock. A s s o c i a t e d 
w i t h the gold are t e t r a h e d r i t e , s t i b n i t e , b e r t h i e r i t e and 
kermesite. 

Some of the t e t r a h e d r i t e i s present as s m a l l eu-
h e d r a l tetrahedrons i n quartz. S t i b n i t e shows p e r f e c t c l e a 
vage and warped c r y s t a l faces and b e r t h i e r i t e c r y s t a l s have 
an i r r i d e s c e n t c o a t i n g on them. Cherry red c r y s t a l s of 
kermesite are arranged i n f r a g i l e , r a d i a t i n g c l u s t e r s w i t h i n 
the other l e a d s u l p h o - s a l t s . $f 

M i c r o s c o p i c Determinations 

The m e t a l l i c minerals i n t h i s s u i t e are as f o l l o w s 
i n order of occurrence: 

\ P y r i t e (Py) - creamy y e l l o w c o l o r 
v I e S 2 - hardness...F 

- as primary m i n e r a l replaced by 
Au and Thd. 



A r s e n o p y r i t e (As) - creamy white c o l o r 
FeAsS - hardness.. .F 

- a n i s o t r o p i c 
• h a b i t : as microscopic p r i s m a t i c 

c r y s t a l s 
- assocated w i t h Au, Py, Thd. 

Nat i v e Gold (Au) - has r u s t y c o a t i n g which can only 
Au be removed by hard b u f f i n g . 

- replacement of Py. 
- a s s o c i a t e d w i t h Py, Thd, As, S t . 
• s i z e ranges up t o 2 mm diameter. 

T e t r a h e d r i t e (Thd)- l i g h t grey c o l o r . 
(Cu, Zn, F e ) ^ 2 S b 4 S 1 3 - hardness... 13, b l a c k s t r e a k . 

\ • replacement of p y r i t e . 
- i s o t r o p i c . 
a s s o c i a t i o n . . . A u , Py, S t , B. 
- etch t e s t s : 

HN0 3 - brown t o i r r i d . t a r n i s h , 
others - neg. 

- microchem: 
str o n g t e s t f o r Cu, Fe, Sb. 

Jamesonite (J) - galena white c o l o r . 
x4PbS.FeS.3Sb 2S 3 - hardness...B 
^ - mutual boundary t e x t u r e w i t h 

St and B. 
- a n i s o t r o p i s m s t r o n g , blue-grey 

to brown. 
- cleavage v i s i b l e . 
- a s s o c i a t i o n w i t h S t , B, K. 
- etch t e s t s : 

KOH - i r r i d . s t a i n . 
HC1 - fumes t a r n i s h brown. 
HN0 3 - i r r i d . S t a i n . 
Aqua Regia - e f f . . . b l a c k s t a i n , 

o t h e r s - neg. 
- Microchem t e s t s : 

s t r o n g Pb, Sb, Fe* 

\ S t i b n i t e (St) - creamy white c o l o r . 
S b 2 S 3 - hardness...B 

- replacement t e x t u r e and mutual 
boundary t e x t u r e w i t h b e r t h i e r i t e . 

- a nisotropism very s t r o n g , l i g h t 
grey to dark grey* 

- twinning under xd n i c o l s . 



- a s s o c i a t i o n w i t h B, K, J , M, Au, 
Thd. 

- etch t e s t s : 
KOH - instantaneous s t a i n 

and y e l l o w c o a t i n g . 
KCN - slow l i g h t brown s t . 

b r i n g i n g out sc r a t c h e s . 
HN0 3 - d i f f e r e n t i a l i r r i d . s t . 

Aqua Reg - e f f . black s t a i n , 
others - neg. 

B e r t h i e r i t e (B) - white c o l o r . 
FeS.SbgS 3 - hardness...C 

- mutual boundary t e x t u r e w i t h S t . 
- anisotropism s t r o n g , blue-grey 

t o brown. 
- l a m e l l a r twinning under xd n i c o l s . 
- a s s o c i a t i o n . . . S t , J , M , K. 
- etch t e s t s : 

KOH - i r r i d . t a r n i s h . 
HNQg - slow i r r i d . s t a i n . 

Aqua Reg - e f f . brown s t a i n , 
others - neg. 

- Microchem: 
- strong t e s t f o r M, Sb, Fe. 

Meneghinite (M) - white c o l o r 
Cu 2S.26PbS.73b 2S 3 - hardness...B 

- e x s o l u t i o n w i t h S t . 
- anisotr o p i s m s t r o n g , grey t o 

grey-brown. 
- a s s o c i a t i o n w i t h S t . 
- etch t e s t s : 

HN0 3 - slow at f i r s t and 
then f a s t b l a c k s t . 
that advances as wave 
f r o n t . 

others - neg. 
- s i z e : 50-100 microns. 

Kermesite (K) - grey c o l o r . 
Sb 2S 20 - hardness...A 

- h a b i t . . . p r i s m a t i c . 
- replacement of S t , B, J . 
- strong i n t e r n a l r e f l e c t i o n 

- s c a r l e t r e d . 
- a s s o c i a t i o n w i t h S t , B, J . 
- etch t e s t s ; 

KOH - s t a i n s dark...yellow 
c o a t i n g formed. 

HNOjz - l i g h t brown s t a i n , 
others - neg. 



F i g u r e 1. S k e t c h s h o w i n g o c c u r r e n c e of g o l d . 

400X 

100X 



PARAGENESIS 

P y r i t e and microscopic a r s e n o p y r i t e formed at a 
high temperature. The p y r i t e became f r a c t u r e d and gold was 
l a t e r introduced i n t o these f r a c t u r e s , r e p l a c i n g the p y r i t e . 
Blebs of gold up t o 2 mm diameter were formed i n t h i s manner. 
However, go l d a l s o formed as blebs ( 5 0 ^ s i z e ) disseminated 
throughout the rock. T e t r a h e d r i t e was next t o repla c e the 
p y r i t e (see F i g . 1 ) . 

Of the l e a d s u l p h o - s a l t s , jamesonite formed f i r s t , 
f o l l o w e d by s t i b n i t e and meneghinite ( e x s o l u t i o n ) , b e r t h i e r i t e 
Kermesite was the l a s t m i n e r a l t o form as a supergene r e p l a c e 
ment of the other lead s u l p h o - s a l t s (see F i g . 2)* 



Type of Deposit 

The low temperature s t i b n i t e and r e l a t e d l e a d sulph 
s a l t s i n a s s o c i a t i o n w i t h higher temperature p y r i t e , arseno-
p y r i t e and gold suggests that the Cocheneur W i l l a n s deposit 
i s of Leptothermal o r i g i n . Temperature of m i n e r a l i z a t i o n 
was between 50°C and 300°C. During supergene enrichment 
kermesite formed i n the l e a d s u l p h o - s a l t s . 

M i l l i n g 

I n order t o f r e e most of the gold, the rock would 
have t o be ground to approximately 50 micron s i z e . The gold 
appears t o be qu i t e r u s t y . T h i s could create a problem i n 
the recovery as i t w i l l n e i t h e r amalgamate nor d i s s o l v e i n 
the cyanide s o l u t i o n i f the gold has a r u s t y c o a t i n g . The 
r u s t y c o a t i n g can be removed by g r i n d i n g i n a b a l l m i l l , 
depending on the s i z e of the g o l d ; however, t h i s would le a d 
t o increased m i l l i n g c o s t s . 


