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IMTRODUCTIOB 

T h i s l a a r e p o r t o f a m i c r o s c o p i c e x a m i n a t i o n o f 

m i n e r a l s from the Queen Mine, i n the Sheep Creek D i s t r i c t , B.C. 

The main o b j e c t of t h i s e x a m i n a t i o n was to a s c e r t a i n the mode 

of o c c u r r e n c e , a s s o c i a t i o n and p a r a g e n e s i s o f gold and v e i n 

m i n e r a l s , and to a p p l y t h i s i n f o r m a t i o n to the s o l u t i o n o f 

c e r t a i n problems o f m i n i n g development. 

The i n t r o d u c t i o n c o n t a i n s a b r i e f d e s c r i p t i o n of the 

l o c a t i o n and geology o f the Queen M i n e . The main p a r t o f the 

r e p o r t d e s c r i b e s , w i t h the a i d of s k e t c h e s , the a s s o c i a t i o n 

and p a r a k i n e s i s of m i n e r a l s found i n the p o l i s h e d s e c t i o n s . 

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

a l i s t of a s s a y s . The c o n c l u s i o n c o n s i s t s o f a summary of 

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

i n d e t e r m i n i n g the p o s s i b i l i t y of p e r s i s t e n c e o f g o l d v a l u e s 

w i t h d e pth, and the c h o i c e of methods of ore t r e a t m e n t . 

The l o c a t i o n o f the Queen Mine i s shown i n P l a t e 1. 

I t i s i n the Sheep Creek D i s t r i c t which i s t w e n t y - f i v e m i l e s dre 

so u t h o f K e l s o n , B.C., and o n l y a few m i l e s from the I n t e r ­

n a t i o n a l Bfcunil&ry.. The Queen Mine i s l o c a t e d on Waldie Creek, 

i m m e d i a t e l y above i t s j u n c t i o n w i t h Sheep Creek, and i s about 

ten m i l e s by road from Salmo. 

* The Queen mine was £irst st a k e d i n 1896, b u t the 

f i r s t shipment o f ere was n o t made t i l l 1902. The mine oper­

ated between 1902 and 1916 and produced 118,000 tons o f ore 

* jProm "The M i n e r " , J u l y 1935 



v a l u e d a t J l , 2 0 4 , 7 2 f t . F o r the f o l l o w i n g seventeen y e a r s , 

p r o d u c t i o n was n e g l i g i b l e . I n 1933 and 1934 e x p l o r a t o r y work 

was undertaken by the "Sheep Creek Gold Mines l t d . " H e s u l t s 

o f i n v e s t i g a t i o n s were f a v o r a b l e and as a consequence, a 150 

ton m i l l was b u i l t and commenced o p e r a t i n g i n 1935. P r o ­

d u c t i o n has c o n t i n u e d from t h a t date to the p r e s e n t . 

Geology 

G e o l o g i c a l l y , the Queen Mine i s t i t i v a t e d i n the "iieno" 

f o r m a t i o n which i s a s u b d i v i s i o n of the Pre-Cambrian 

•"Windermere" group. (See P l a t e 4O The iieno f o r m a t i o n c o n s i s t s 

o f an upper p a r t , about 1500 f t . t h i c k , and a l o w e r p a r t about 

1600 f t . t h i c k . The upper p a r t i s e s s e n t i a l l y g r e y q u a r t z i t e 

h a v i n g a b r i t t l e c h a r a c t e r f a v o u r a b l e to the f o r m a t i o n o f 

f i s s u r e v e i n s . The l o w e r p a r t c o n s i s t s of a r g i l l a c e o u s 

q u a r t z i t e , g r a d i n g upwards i n t o s i l i c e o u s s r g i l l i t e s , l i m e ­

stone and c a l c s c h i s t s . 

The f o r m a t i o n s of the Sheep Creek eamp c o n s i s t s o f 

steep beds of q u a r t z i t e , s e p a r a t e d by beds of • r r g i l l i t e and 

s c h i s t , and beds of l i m e s t o n e . I n the Queen Mine t h e r e are 

two main q u a r t z i t e members, the Reno q u a r t z i t e b e l t and the 

M o t h e r l o d e q u a r t z i t e b e l t . The g o l d d e p o s i t s o c c u r i n v e i n s 

f i l l i n g f a u l t f i s s u r e s as they c r o s s the beds of q u a r t z i t e . 

These f i s s u r e s s t r i k e n o r t h about 65° e a s t , and are almost 

v e r t i c a l . There are f o u r v e i n s on the p r o p e r t y , w h i c h are 

Known as the Queen, the Y e l l o w s t o n e , the A l e x a n d e r and the 

Hideaway. A longitud«nul s e c t i o n o f the w o r k i n g s o i the 

Queen Mine i s shown i n P l a t e £. 

P r i m a r y ore c o n s i s t s of p y r r h o t i t e , p y r i t e , 
* Condensed from Memoir # 17&, G e o l o g i c a l S u r v e y o f Canada 

and "The M i n e r " , J u l y 1935. 



s p h a l e r i t e , ' g a l e n a and seme c h a l g o p y r i t e i n a q u a r t z gangue. 

O n i d a t i o n o f the p r i m a r y s u l p h i d e m i n e r a l s extends to the 

l e v e l o f Waldie Creek. 

Cre samples from two shipments o f Queen Mine Ore 

were examined. Specimens from the 1936 shipment were num­

bered from 1 to 5, and those from the 1939 shipment were 

g i v e n numbers from 6 to l g . Each specimen was c u t , mounted 

and p o l i s h e d . P i e c e s of ore a d j a c e n t to the specimens were 

assayed i o r g o l d . The r e s u l t s o f these assays are shown 

i n Table 1. 

Re s t i l t s ox' the m i c r o s c o p i c e x a m i n a t i o n o f s e c t i o n s 

are shown on the n e x t few pages, by means o f s k e t c h e s o f 

m i c r o s c o p i c v i e w s , and by d e s c r i p t i o n s . D e s c r i p t i o n s i n c l u d e 

the r e s u l t s of both megascopic and m i c r o s c o p i c e x a m i n a t i o n s . 

I n the d e s c r i p t i o n s o f s e c t i o n s , no r e f e r e n c e s are 

made to t e s t s used i n i d e n t i f y i n g the v a r i o u s m i n e r a l s . These-

t e s t s are c o n t a i n e d i n Table 3 i n the Appendix, The main 

o b j e c t of each d e s c r i p t i o n i s to show the p r o b a b l e o r d e r o f 

d e p o s i t i o n o f m i n e r a l s i n the specimen. The sequence of 

d e p o s i t i o n was determined p r i n c i p a l l y by the m a r g i n a l r e l a t i o n s 

o f the g r a i n s o f d i f f e r e n t m i n e r a l s . Smooth b o u n d a r i e s were 

c o n s i d e r e d to ind i c a te contemporaneous d e p o s i t i o n , and j a g g e d , 

p e n e t r a t i n g b o u n d a r i e s were ta^en to be a s i g n o f d i v e r s i t y 

o f sge. V e i n l e t s o f one m i n e r a l i n a n o t h e r , or one m i n e r a l 

f i l l i n g a f r a c t u r e i n a n o t h e r were c o n s i d e r e d as good evidence 

of d i v e r s i t y . A l s o , i n some cases m i n e r a l s themselves 
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p r o v i d e d i n f o r m a t i o n which a s s i s t e d i n d e t e r m i n i n g p a r a g e n e s i s . 

Other c r i t e r i a f o r d e t e r m i n i n g p a r a g e n e s i s v.ere found i n 

c h a p t e r 7 o f a book t i t l e d , "The L a b o r a t o r y I n v e s t i g a t i o n o f 

Ores", by ^Fairbanks. 
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r S3CTI0H 1. 

810 Stupe - E a s t Ore Shute 

Gold - O.G Oz. per ton 

M a g n i f i c a t i o n x £6 

Legend 

Quartz - - - - - - -

P y r r h o t i t e -

G h a l c c p y r i t e 

M e g a s e c p i c a l l y , s e c t i o n 1 c o n s i s t s o f a network o f 

"bronze c o l o r e d m i n e r a l f i l l i n g f r a c t u r e s i n quartz»i. 

Under the microscope t h i s m i n e r a l was found to be 

p y r r h o t i t e . I t had a pink-brown c o l o r , a hardness o f t h r e e , 

and was t a r n i s h e d when etched w i t h KQR. The m i c r o s c o p i c v i e w 

s k e t c h e d above, shows the p y r r h o t i t e f i l l i n g a f r a c t u r e , 

i n d i c a t i o n t h a t i t was d e p o s i t e d l a t e r than the q u a r t z . Ohalco 

p y r i t e was found i n the form o f s m a l l g r a i n s i n the q u a r t z , 

i n d i e a t i n g contemporaneous d e p o s i t i o n . 
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r 5SCTI0IJ 2 (a) 

760 Stope - West Ore Shute 

G o l d - 0.4 Oz. p e r t o n 

U a g n i f i a a t i o n x 26 

Legemd 
Q u a r t s " - — — I I 
P y r r h o t i t e 1 -
G h a l c o p y r i t e — W M 

P y r i te : — | 

K e g a s e o p i c a l l y , s e c t i o n Z appears to be s i m i l a r to 

S e c t i o n 1, c o n s i s t i n g of a bronze c o l o r e d m i n e r a l w h ich i n 

one c o r n e r , f i l l s f r a c t u r e s i n q u a r t s . 

S e c t i o n 2 (a} shows the bronze c o l o r e d m i n e r a l 

p y r r h o t i t e , e v e n l y d i s t r i b u t e d i n the q u a r t z . I n o t h e r p a r t s 

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

i n d i c a t i n g t h a t i t was d e p o s i t e d l a t e r than the q u a r t z . The 

p y r i t e and c h a l c o p y r i t e shown i n the s k e t c h appear to have 

been d e p o s i t e d l a t e r than the q u a r t z . 



SECTION 2 (b) 

700 Stope - West Ore Shute 

go l a - 0.4 Qz . per ton 

l e g e n d 

Quartz I 1 
P y r r h c t i t g _ _| -j 

P y r i t e — I \ 
C ha 1 o o p y r i i e . _ fag^gsaai 

I n the second view o f S e c t i o n £ shown above, the 

m i n e r a l s p y r r h o t i t e , p y r i t e , and c h a l c o p y r i t e appear to be 

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

than the q u a r t z . T h i s agrees w i t h the c o n c l u s i o n s drawn from 

View 1 S e c t i o n 2. 



West Ore Shute 

Gold - 0.7 oz. per t o r i . 

l i a g n i f i c a t i o n = x 26 

Legend 

Quarts I l 

P y r i t e I i 

S p h a l e r i t e liB8@iSMj^l 

k e g a s c o p i o a l l y S e c t i o n 2 seems to c o n s i s t o f d i s ­

s e m i n a t i o n s o f f r a c t u r e d p y r i t e i n q u a r t z . 

Under the microscope the m i n e r a l s p y r i t e , and 

s p h a l e r i t e were found to he d i s t r i b u t e d as shown i n the above 

s k e t c h . The q u a r t z v e i n s i n p y r i t e show t h a t o u a r t z was the 

l a t e r o f the two m i n e r a l s . On the r i g h t hand s i d e of the 

s k e t c h s p h a l e r i t e seems to have r e p l a c e d p a r t of the q u a r t s 

i n the f r a c t u r e . Thus the o r d e r o f d e p o s i t i o n would be, 

p y r i t e , q u a r t z and s p h a l e r i t e . » • 



SECTIOU 4 

ii'ace V e i i i  

Gold - 0.7 Oz. per ton 

M a g n i f i c a t i o n x 26 

Legend 

Quartz I | 

P y r i t e I i 

S e c t i o n 4 i s s i m i l a r t o S e c t i o n 8, c o n s i s t i n g o f 

p y r i t e and q u a r t z . 

Under the m i c r o s c o p e , the c o n s t i t u e n t s were found 

to he r e l a t e d as shown i n the above s k e t c h . Quarts f i l l s the 

f r a c t u r e s i n p y r i t e and i s t h e r e f o r e the l a t e r o f the two 

m i n e r a l s . T h i s agrees w i t h the r e l a t i o n s h i p found i n S e c t i o n 
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33CTI0II 5 f a ) 

520 - Hig h Grade  

Gold - 5.9 Oz. per ton 

M a g n i f i c a t i o n : x 26 

Legend 

Quartz 1 | P y r i t e 1 - I 

S p h a l e r i t e t^amm-1 Calc i t o 1 "1 
-'h. . t v . 1 1 

U e g a s e o p i e a l l y , S e o t i o n 5 appears to c o n s i s t of 

m a i n l y q u a r t z and s p h a l e r i t e , w i t h a s m a l l amount o f p y r i t e 

i n one c o r n e r . The s p h a l e r i t e , seems to f i l l f r a c t u r e s i n the 

q u a r t z . 

Under the m i c r o s c o p e , s p h a l e r i t e , p y r i t e ^ c a l e i t e 

and e l e c t r u m were found i n s e c t i o n c ( a ) . S p h a l e r i t e appeared 

to f i l l f r a c t u r e s i n the q u a r t z and was t h e r e f o r e the l a t e r o f 

the two m i n e r a l s . C a l c i t e was p r o b a b l y d e p o s i t e d l a s t . The 

e l e c t r u m was found a d j a c e n t to s p h a l e r i t e and c a l c i t e . 
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520 - H i g h Grade 

Gold - 5.1) Os. per ton 

M a g n i f i c a t i o n • x 26 

le g e n d 

Quartz I I 

S p h a l e r i t e 

P y r i t e I 1 

The above s k e t c h shows s p h a l e r i t e f i l l i n g f r a c t u r e s , 

p r o v i n g i t to be l a t e r than the q u a r t z . The two s m a l l p i e c e s 

of p y r i t e may have been b r o u g h t i n w i t h the s p h a l e r i t e or 

may be r e p l a c i n g i t . T h i s s u g g e s t s t h a t the p y r i t e was e i t h e r 

contemporaneous w i t h , or l a t e r than the s p h a l e r i t e . I n a n o t h e r 

view of t h i s s e c t i o n , net shown, p y r i t e was found f i l l i n g 

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

the two m i n e r a l s . 



SBCTIOfl g f c ) 

_o£U - Hig h Grade  

Gold - o.y Oz. per toj 

l i u g n i f l t a t i l o u = x 2ti 

l e g e n d 

Quart:; I I P y r i t e - - — I I 

31o^ ,,- - 1 ~1 

S e c t i o n 5 ( c ) shows a fragment o f e l e c t r u m i n q u a r t z 

a d j a e e n t to s p h a l e r i t e , and t h e r e f o r e p r o b a b l e contemporaneous 

w i t h the l a t t e r . The shape of the p i e c e s o f s p h a l e r i t e 

s u g gest t h a t t h i s m i n e r a l was l a t e r than the q u a r t z . I t i s 

l i k e l y t h a t g a l e n a and p y r i t e a d j o i n i n g s p h a l e r i t e were 

i n t r o d u c e d a t the same time as the l a t t e r 
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SaCiIOK 5 f d j 

520 - H i g h Grade 

Gold - 5.(J Oz. -per ton 

H a g n i f i c a t i o n = x 26 

_Legend 

.. I i P y r i t e [ | 

S p h a l e r i t e [jUiiiUJib-n $ a l e n a fm&&&m 

I n the above s.^etch, n u a r t z i s seen to be pene­

t r a t i n g i n t o p y r i t e , and i s t h e r e f o r e l a t e r than the p y r i t e . 

S i m i l a r l y , s p h a l e r i t e a t the top o f the s k e t c h i s seen pene­

t r a t i n g q u a r t z , and t h e r e f o r e i s the l a t e r of these two 

m i n e r a l s . Galena near the m i d d l e of the s k e t c h may have 

r e p l a c e d p y r i t e , s h p a l e r i t e and q u a r t z . The f i n g e r s of 

g a l e n a s u g g e s t t h a t t h i s m i n e r a l was l a t e r t h a n the q u a r t z i t 

p e n e t r a t e s . 
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SECTIOg 6 ( a j 

g l e v e l - 92 V e i n  

Gold - 12.o Qz, per ton 

M a g n i f i c a t i o n = x 26 

Legend 

Quarts I I i p h a l e r i l j — B E 

P y r i t e I I S a l e n i tmmmml 

H j t g s s a o o i e a l l y ( S e c t i o n 6 seems t o c o n s i s t o f 

p y r i t e , b a d l y f r a c t u r e d and a s m a l l amount of q u a r t s . 

Under the microscope s p h a l e r i t e and g a l e n a were 

found i n a d d i t i o n to the above m i n e r a l s , ffrom the s k e t c h 

s p h a l e r i t e appears to be l a t e r than the q u a r t s . P y r i t e ' g r a i n s 

i n the s p h a l e r i t e i n d i c a t e t h a t these two m i n e r a l s were 

contemporaneous. P i e c e s o f p y r i t e i n the q u a r t s suggest t h a t 

these two m i n e r a l s were d e p o s i t e d a t the same t i m e . Galena 

a l s o appears to have been i n t r o d u c e d w i t h the s p h a l e r i t e . 
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SSCTI0I1 6 (b) 

\ 7 > - n q V ^ d of/ a 
D 

i - , L e v s l - ~2 Ye i n 
Gold - 12.0 Oa. per ton 

i*ii£nif i c a t i c n z x co 

Quartz -

P y r i t e -

The above s k e t c h shows a t y p i c a l m i c r o s c o p i c v i e w 

of the q u a r t z and p y r i t e i n S e c t i o n 6. I t i s p r o b a b l e t h a t 

the p y r i t e was d e p o s i t e d f i r s t and t h a t a f t e r a p e r i o d o f 

s h a t t e r i n g , q u a r t s e n t e r e d to f i l l the spaces between the 

p y r i t e g r a i n s . 



2 L e v a l - 61 V e i n  

Gold - 2.4 Oz. per ton 

i i a g n i f i o a t i o n = x 26 

le g e n d 

Quarts — I ~ l 

p y r i t e — i | 

M e g a s e o p i e a l l y , t h i s s e c t i o n appears to c o n s i s t o f 

a b a d l y f r a c t u r e d m i x t u r e c o n s i s t i n g o f about 80$ p y r i t e and 

20$ q u a r t z . 

Under the microscope q u a r t z aan be seen v e i n i n g the 

p y r i t e as shown i n the above s k e t c h . T h i s means t h a t q u a r t s 

was i n t r o d u c e d l a t e r than the p y r i t e , f o l l o w i n g a p e r i o d o f 

s h a t t e r i n g . 
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33011011 o (a) 

Z l e v e l - be V e i u 

Gold - 6.7 Oz . p e r ton 

M a g n i f i c a t i o n = x 26 

Legend 

Quart.. 1 i ryriti t i 
S p h a l e r i t e — W " - i 

l i e g a s c o p i ' e a l l y , s e c t i o n 8 appears to c o n s i s t c h i e f l y 

of s p h a l e r i t e w i t h i n c l u s i o n s o f q u a r t s and one massive p i e c e 

of p y r i t e . 

Under the mi c r o s c o p e , s p h a l e r i t e , q u a r t z , p y r i t e and 

ga l e n a were found to "be re l a ted as shown i n the sbove s k e t c h . 

Quartz c u t t i n g s p h a l e r i t e , which i n t u r n c u t s p y r i t e , s u g g e s t s 

t h a t the or d e r o f d e p o s i t i o n was p y r i t e , s p h a l e r i t e , q u a r t z . 

Galena fragments i n the s p h a l e r i t e i n d i c a t e the .galena t o he 

contemporaneous or l a t e r , Quartz i n t h i s s e c t i o n i s p r o b a b l y 

of a l a t e r g e n e r a t i o n than that found i n S e c t i o n 1. 
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Z l e v e l - 65 Ygi.fl. 

S o l a - 6.7 Oz . -er ton 

Hagalfication - x 26 

leg e n d 

i r tz - - - i 1 C. l [ 

S p h a l e r i t e ftBHBipti Gold mmmmi 

P y r r h o t i t e [ S K H l B l o c t r u i n { I 

S e c t i o n 8 (b) does n o t p r o v i d e any s t r o n g p r o o f 

r e g a r d i n g the r e l a t i o n s h i p o f q u a r t z and s p h a l e r i t e . However, 

from e v i d e n c e found i n 8 f a ) , i t tan be assumed t h a t the 

q u a r t z was l a t e r than the s p h a l e r i t e . The p y r r h o t i t e fragments 

were i n t r o d u c e d a t the same time as the s p h a l e r i t e . The g o l d 

i n t h i s s e e t i o n o c c u r s i n the q u a r t z a d j a c e n t to s p h a l e r i t e . 

A fragment o f e l e c t r u m was a l s o found on the margin between 

s p h a l e r i t e and q u a r t z . From t h i s e v i d e n c e i t l o o k s as though 

the g o l d was i n t r o d u c e d by a second g e n e r a t i o n o f q u a r t z , s h o r t ­

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



S l e v e l - S3 V e i n 

Gold -.6.7 Oz per ton 

M a g n i f i c a t i o n - x 26 

Legend 

Quartz I I 0 ^ - . - - m^^mi 

; ...ale r i t e ^ H H P y r i t e - — — - I | 

S h i s s e c t i o n g i v e s f u r t h e r p r o o f o f the r e l a t i o n s h i p 

between p y r i t e , s p h a l e r i t e and q u a r t z . The f r a c t u r e - f i l l i n g 

shown i n the above s k e t c h i n d i c a t e s t h a t the s p h a l e r i t e was 

l a t e r than the p y r i t e . The r eplacement of p y r i t e by q u a r t z 

s i g n i f i e s t h a t q u a r t z was the l a t e r of the two. The o rder of 

d e p o s i t i o n was t h e r e f o r e , f i r s t p y r i t e , second s p h a l e r i t e 

and t h i r d q u a r t z . 



c 
SECTION 9 fa j 

o L e v e l -.Queen V-sin  

Gold - 0.5 Oz. per t o n 

M a g n i f i c a t i o n * x 26 

Legend 

Quartz i | P y r i t e - I 1 

P y r r h o t i t e I I G h a l c o p y r i t e - - - g l l \ I 

L i e g s s c o p i e s l l y ; S e c t i o n 9 appears t o c o n s i s t o f 

equal amounts o f n u a r t z and p y r r h o t i t e . P a r a l l e l "bonds of 

p y r r h o t i t e are connected by v e i n s o f p y r r h o t i t e i n the n u a r t z . 

T h i s i n d i c a t e s t h a t the p y r r h o t i t e waa l a t e r than the q u a r t z . 

The above s k e t c h shows p y r i t e f i l l i n g f r a c t u r e s i n 

p y r r h o t i t e showing t h a t i t was l a t e r than the p y r r h o t i t e . 
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3BCTI0K 9 (hi 

2 L e v e l - Queen V e i n 

Gold - 0.5 Oz. per t o n 

l i a g n i f i c a t i o n = x 26 

Legend 

Quartz i i S p h a l e r i t e -

P y r r h o t i t e - I I P y r i t e - — 

The above s k e t c h shov/s p y r r h o t i t e , s p h a l e r i t e and 

p y r i t e p e n e t r a t i n g the q u a r t z . T h i s i n d i c a t e s t h a t a l l these 

m i n e r a l s were d e p o s i t e d l a t e r than q u a r t z . 
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5 L e v e l - 75 Y e i n  

Gold - 67.^ ggj per t o n 

M a g n i f i c a t i o n = x 26 

Legend 

.uartz I I 

P y r i t e I [ 
/\.~ - - t - " " ' 1 

l i e g a s c o p i c a l l y , S e c t i o n 10 appears to c o n s i s t o f 

q u a r t z h a v i n g a c o n s i d e r a b l e number of f r a c t u r e s f i l l e d w i t h 

p y r i t e and g a l e n a . An e s p e c i a l l y p r o m i n e n t , s t r a i g h t , con­

t i n u o u s v e i n runs t h r o u g h the c e n t e r o f the specimen. 

S e c t i o n 10 (aJ shows g a l e n a and p y r i t e f i l l i n g the 

c e n t r a l f r a c t u r e . I t i s o b v i o u s t h a t these m i n e r a l s were 

d e p o s i t e d l a t e r t han the q u a r t z . 
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JL l e v e l ~ 7o V e i n  

Gold - 67 j j j Oz. per ton 

M a g n i f i c a t i o n » x 26 

leg e n d 

Q u a r t z - I " J S p h a l e r i t e H H H 

Salen a — fe^^^raa P y r i t e i I 

The above s k e t c h shows s p h a l e r i t e and g a l e n a f i l l i n g 

a p o r t i o n of the c e n t r a l f r a c t u r e . I t i s apparent t h a t these 

m i n e r a l s were d e p o s i t e d l a t e r than the q u a r t z . Fragments of 

p y r i t e i n the s p h a l e r i t e and g a l e n a suggest t h a t the t h r e e 

m i n e r a l s were d e p o s i t e d contemporaneously. 



SECTIOJI 10 (e) 

5 L e v e l - 75 V e i n 

S o l d - 67.£ 02. per t o n 

M a g n i f i c a t i o n = x 26 

Legend 

Quartz I j Galena hmmm^ 

P y r i t e - I I Gold _ _ _ _ _ I N ^ ^ ^ 

S e c t i o n 10 (c) shows g o l d o c c u r r i n g i n a , f r a c t u r e 

a d j a c e n t to ga l e n a and p y r i t e . T h e r e f o r e i t i s e v i d e n t t h a t 

the g o l d was d e p o s i t e d a t about the same time as the ga l e n a 

and p y r i t e . The g a l e n a , p y r i t e and g o l d were o b v i o u s l y 

d e p o s i t e d l a t e r than the q u a r t z . 



L e v e l - 75 V e i n 

Gold - 67.2 Oz. per t o n . 

M a g n i f i c a t i o n m x 26 

l e g e n d 

Quarts i i Galena - te$m*mmm-

S p h a l e r i t e ________ Gold - - - - - - b s ^ ^ M ^ 

S e c t i o n 10 (d) shows g l o d o c c u r r i n g i n a f r a c t u r e 

a d j a c e n t to g a l e n a . I t i s p r o b a b l e t h a t the o r d e r o f d e p o s i ­

t i o n o f m i n e r a l s i n t h i s s e c t i o n was f i r s t q u a r t z , f o l l o w e d 

by s p h a l e r i t e , g a l e n a and g o l d . The g a l e n a seems to have 

r e p l a c e d s p h a ] e r i t e . 
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r 
a_CTio ; j 1 0 (a) 

5 L e v e l - 75 V e i n  

S o l d - 67.£ Oz. per tor: 

M a g n i f i c a t i o n = x 26 

Legend 

Quarts 

Galena Majpgwcss 

P y r i t e 

Gold - V~:.... ^OS'* 

The above s e c t i o n shows gold i n q u a r t z which i s n o t 

o c c u p y i n g a f r a c t u r e . I t appears t h a t the g o l d was d e p o s i t e d 

a t the same time as the q u a r t z . The o r d e r o f d e p o s i t i o n o f 

m i n e r a l s i n t h i s s e c t i o n was p r o b a b l y q u a r t z , p y r i t e , g a l e n a 

and g o l d . 

About h a l f the g o l d found i n S e c t i o n 10 was l o c a t e d 

i n q u a r t z , and n o t i n c o n t a c t w i t h any m e t a l l i c m i n e r a l , I t 

i s p o s s i b l e t h a t q u a r t z may have been r e - d i s s o l v e d when gal e n a 

e n t e r e d w i t h g o l d , and the g o l d trapped i n the q u a r t z v/hen i t 

r e - s o l i d i f i e d . On the o t h e r hand, contemporaneous d e p o s i t i o n 

of m i n e r a l s i n t h i s s e c t i o n would e x p l a i n the d i s s e m i n a t i o n s o f 
g o l d i n q u a r t z . 



SSCTIOU 11 

7 l e v e l - V a i n  

Gold - 2.1 Oz. per ton 

M a g n i f i c a t i o n • x £6 

leg e n d 

Quarts — I I 

P y r i t e 1 I 

_ e g a s c o p i c a l l y , S e c t i o n 11 seems to c o n s i s t c h i e f l y 

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

A S k e t c h o f s p o r t i o n o f S e c t i o n 11, shown above, 

d i s c l o s e s a f r a c t u r e i n the p y r i t e to be f i l l e d w i t h q u a r t z . 

T h i s means t h a t the n u a r t z was d e p o s i t e d l a t e r than the p y r i t e . 
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7 l e v e l - 81 V e i n 

S o l d - Trace 

M a g n i f i c a t i o n * x 26 

leg e n d 

Quartz - - | 1 

P y r i t e - - I I 

l i e g a s c o p i e a l l y , s e c t i o n 12 seems to be an i n t i m a t e 

m i x t u r e of q u a r t z and p y r i t e . The p y r i t e appears i n some 

p l a c e s to be f i l l i n g f r a c t u r e s i n the q u a r t z . 

Under the m i c r o s c o p e , p y r i t e was seen f i l l i n g 

f r a c t u r e s i n q u a r t z as shown i n the above diagram. T h i s means 

t h a t p y r i t e was d e p o s i t e d l a t e r than t h e q u a r t z . 
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M i n e r a l s Found i n Queen Mine Ore . 
S e c t i o n s o f ore from the Queen Mine c o n t a i n e d the 

f a l l o w i n g m i n e r a l s i n the order o f t h e i r prominence, q u a r t z , 

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 , c h a l c c p y r i t e , c a l c i t e , 

g o l d and e l e c t r u m . 

Quartz appears to have o c c u r r e d i n two g e n e r a t i o n s . 

The f i r s t g e n e r a t i o n was found i n most of the s e c t i o n s , i n 

many eases c u t t i n g p y r i t e . Second g e n e r a t i o n q u a r t z waa found 

i n S e c t i o n S c u t t i n g and r e p l a c i n g s p h a l e r i t e , and i n S e c t i o n 

9 w i t h second g e n e r a t i o n p y r i t e . 

P y r i t e seems to nave o c c u r r e d i n two g e n e r a t i o n s . 

One g e n e r a t i o n was the f i r s t m i n e r a l to he d e p o s i t e d . Sec­

t i o n s 2, 4, 0, 7, 11 aiid 12 show t h i s f i r s t g e n e r a t i o n min­

e r a l c u t by q u a r t z , showing t h a t p y r i t e was d e p o s i t e d f i r s t . 

Second g e n e r a t i o n p y r i t e was found i n S e c t i o n s 2, 5, and 10 

f i l l i n g f r a c t u r e s i n q u a r t z , and i n S e c t i o n - 9 f i l l i n g 

f r a c t u r e s i n p y r r h o t i t e . P y r i t e was n o t so p rominent i n 

i n t e r m e d i a t e l e v e l s as i n s h a l l o w and deep l e v e l s . U i n t h 

l e v e l samples n o t i n c l u d e d i n t h i s group of S e c t i o n s con­

t a i n e d much p y r i t e a l o n g w i t h q u a r t z . 

P y r r h o t i t e was found i n massive form as shown i n 

S e c t i o n 9 (a) and as d i s s e m i n a t i o n s i n S e c t i o n s 1 and 2. 

D i s s e m i n a t i o n s c o n s i s t e d of i r r e g u l a r jagged f r a g m e n t s , or as 

f r a c t u r e - f i l l i n g s i n q u a r t z , p r o v i n g t h a t the m i n e r a l was 

d e p o s i t e d l a t e r than q u a r t z . I n S e c t i o n 9, p y r r h o t i t e 

appears i n a banded s t r u c t u r e i n q u a r t z , s u g g e s t i n g p o s s i b l e 

contemporaneous d e p o s i t i o n , p r o b a b l y from the s i d e s of the 

v e i n toward the c e n t e r . T h i s m i n e r a l was found to be most 



abundant i n i n t e r m e d i a t e l e v e l s , 

S p h a l e r i t e was found i n massive form i n S e c t i o n s 

6 and 8, I n s e c t i o n s 5 and 10, i t was found o c c u p y i n g 

f r a c t u r e s i n q u a r t s , p r o v i n g i t to be l a t e r than the q u a r t z , 

In S e c t i o n 8 i t Was found to be d e p o s i t e d l a t e r than f i r s t 

g e n e r a t i o n p y r i t e and e a r l i e r than second g e n e r a t i o n q u a r t z , 

l i t t l e e v idence was found to show the r e l a t i o n s h i p between 

s p h a l e r i t e and p y r r h o t i t e . S e c t i o n 8 f b j i n d i c a t e d t h a t these 

two m i n e r a l s were d e p o s i t e d contemporaneously.' However, due 

to the f a c t t h a t s p h a l e r i t e i s a much lo w e r temperature 

m i n e r a l i t was concluded t h a t t h i s m i n e r a l was d e p o s i t e d l a t e r 

than p y r r h o t i t e . 

Galena o c c u r s i n " s m a l l d i s s e m i n a t i o n s u s u a l l y i n 

c o n t a c t w i t h s p h a l e r i t e . I n s e c t i o n 5 ( c J and 10 fd) g a l e n a 

appears to have r e p l a c e d s p h a l e r i t e . I n S e c t i o n 5 ( d ) , 8 (a J 

and 10 (b) g a l e n a and s h p a l e r i t e appear: to be contemporaneous. 

I n S e c t i o n s 5, 6 and 10,. g a l e n a was u s u a l l y found to be 

a d j a c e n t to the g o l d or e l e c t r u m * Galena was n o t found 

below the 6 t h l e v e l . 

C h a l c o p y r i t e was found i n v e r y s m a l l d i s s e m i n a t i o n s 

i n q u a r t z i n S e c t i o n s 1 and 2. I t appeared to be contempor­

aneous w i t h the q u a r t z i n S e c t i o n 1, and l a t e r than the q u a r t z 

i n S e c t i o n £. 

C a l c i t e was found o n l y i n S e c t i o n 5 ( a ) . Here i t 

appeared to be a m a r g i n a l ' r e p l a c e m e n t o f s p h a l e r i t e . A l a r g e 

p a r t i c l e of e l e c t r u m was found i n a f r a c t u r e near the c a l c i t e . 

Gold was found i n S e c t i o n s 8 and 10. I n S e c t i o n 8 



i t W a s seen f i l l i n g a f r a c t u r e i n q u a r t z a d j a c e n t to s p h a l e r ­

i t e . I n S e c t i o n 10 (e) i t was l o e a t e d i n a f r a c t u r e a l o n g 

w i t h g a l e n a and p y r i t e , and i n S e c t i o n 10 (d) i t f i l l e d a 

f r a c t u r e between two d e p o s i t s o f g a l e n a ; I n S e c t i o n 10 (e) 

i t was found as a d i s s e m i n a t i o n i n n u a r t z a l o n g w i t h g a l e n a 

and was n o t l o c a t e d i n a f r a c t u r e . I n S e c t i o n 1 0 many 

fragments o f gold were found i n q u a r t z , where t h e r e was no 

i n d i c a t i o n of a f r a c t u r e . I n g e n e r a l , g o l d found i n s e c t i o n s 

appeared always to be i n c l o s e p r o x i m i t y to gal e n a and 

s p h a l e r i t e . However, i t s o c c u r r e n c e as d i s s e m i n a t i o n s i n 

q u a r t z i s d i f f i c u l t to u n d e r s t a n d . I t i s p o s s i b l e t h a t the 

q u a r t z was r e d i s s o l v o d d u r i n g the i n t r o d u c t i o n of g a l e n a , 

s p h a l e r i t e and g o l d , and was thus enabled to absorb the 

p r e c i o u s m e t a l . A l s o , I t i s p o s s i b l e t h a t q u a r t z , g a l e n a , 

s p h a l e r i t e and gold were i n t r o d u c e d a t the same ti m e , thus 

e n a b l i n g the g e l d to appear w i t h any of these m i n e r a l s . 

S l e c t r u m was found i n two s e c t i o n s . I n S e c t i o n 

5 (a) i t was found i n a f r a c t u r e a d j o i n i n g s p h a l e r i t e , and 

ve r y c l o s e to c a l c i t e . I n S e c t i o n s 5 ( c ) and 8 (b) s m a l l 

p a r t i c l e s o f e l e c t r u m were found a d j a c e n t to s p h a l e r i t e . 



-33-

p r o b •.. b 1 e P a r a e n e s i s 

As a r e s u l t o f the m i c r o s c o p i c e x a m i n a t i o n of the 

m i n e r a l s from the Queen Mine, i t seems p r o b a b l e t h a t the 

d e p o s i t i o n o f m i n e r a l s o c c u r r e d i n the f o l l o w i n g o r d e r ; 

1. I n t r o d u c t i o n o f p y r i t e 

2. A p e r i o d o f f r a c t u r i n g 

3. I n t r o d u c t i o n o f q u a r t z and c h a l c o p y r i t e 

4. A p e r i o d o f f r a c t u r i n g 

5. I n t r o d u c t i o n o f p y r r h o t i t e 

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

7. I n t r o d u c t i o n o f g a l e n a , p ; , r i t e , c a l c i t e , g o l d and 
e l e c t r u m 

8. I n t r o d u c t i o n o f q u a r t s 

The p a r a g e n e s i s r e p r e s e n t e d g r a p h i c a l l y i s as f o l l o w s : 

P y r i t e 

Quarts 

O h a l c o 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 

Galena 

P y r i t e 

GaAcijUe' 4  

^Gold , 

E l e c t r u m 

.Quartz '  
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As a r e s u l t o f t h i s m i c r o s c o p i c e x a m i n a t i o n of 

m i n e r a l samples, the f o l l o w i n g c o n c l u s i o n s have been reached 

c o n c e r n i n g the mode o f o c c u r r e n c e and a s s o c i a t i o n s of g o l d 

i n the Queen i i i n e o r e ; 

1. A c o n s i d e r a b l e amount of g o l d and e l e c t r u m was 

found to e x i s t i n f a i r l y c o arse g r a i n s . 

2. I n s e v e r a l samples shown by a s s a y s to c o n t a i n 

good v a l u e s , no g o l d was found under the m i c r o s c o p e . T h i s 

i n d i c a t e d t h a t the p r e c i o u s metal must have been p r e s e n t i n 

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

3. Gold and e l e c t r u m were found to o c c u r c h i e f l y 

w i t h g a l e n a , s p h a l e r i t e and c a l c i t e . Galena e x i s t e d i n a l l 

s e c t i o n s c o n t a i n i n g l a r g e amounts o f the p r e c i o u s m e t a l . As 

g a l e n a does n o t o c c u r a t g r e a t depths, the g o l d which i s 

a s s o c i a t e d w i t h i t i s net l i k e l y to p e r s i s t a t depth. 

4. The d e p o s i t i o n of g o l d i n the v i c i n i t y o f galena', 

and s p h a l e r i t e may have been promoted by e l e c t r o s t a t i c f o r c e s 

s e t up by the m i n e r a l s h a v i n g d i f f e r e n t e l e c t r i c a l p r o p e r t i e s . 

The d e p o s i t i o n o f g o l d near c a l c i t e may be e x p l a i n e d 

by the a b i l i t y of c a l c i t e to cause g o l d to " g e l " f r o m the 

c o l l o i d a l s o l u t i o n i n w h i c h i t i s thought to~ h# suspended. 

5. About h a l f the g o l d found was l o c a t e d i n v e i n s 

a d j a c e n t to g a l e n a , s p h a l e r i t e and c a l c i t e . The o t h e r h a l f 

was found d i s s e m i n a t e d i n q u a r t z , and n o t o c c u p y i n g f r a c t u r e s . 

I t i s p o s s i b l e t h a t n u a r t z may have been r e d i s s o l v e d d u r i n g 

the i n t r o d u c t i o n o f g o l d , mating p o s s i b l e the a b s o r p t i o n o f 
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the p r e c i o u s m e t a l . On the o t h e r hand, the q u a r t z , g a l e n a , 

s p h a l e r i t e , c a l c i t e and g o l d may have "been d e p o s i t e d s i m u l ­

t a n e o u s l y , making p o s s i b l e the d i s t r i b u t i o n o f g o l d amongst 

a l l these m i n e r a l s . 

6. Gold was amongst the l a t e s t m i n e r a l s to be 

d e p o s i t e d , and t h e r e f o r e may have been a s s o c i a t e d w i t h the 

second g e n e r a t i o n of m i n e r a l s . 

Re o om.aen d E t i on s 

As a r e s u l t o f the above i n f o r m a t i o n o b t a i n e d from 

the m i c r o s c o p i c e x a m i n a t i o n s , the f o l l o w i n g recommendations 

are o f f e r e d . 

1. Gold ir. t h i s ore seems t o be a s s o c i a t e d w i t h 

g a l e n a and t h e r e f o r e w i l l n o t be l i k e l y to p e r s i s t w i t h depth. 

C onsequently no f u r t h e r e x t e n s i o n s o f w o r k i n g s to g r e a t e r 

depths should be made b e f o r e e x h a u s t i v e i n v e s t i g a t i o n s and 

s t u d i e s have been made r e g a r d i n g t h i s p r o b a b i l i t y . 

2. A g r e a t d e a l o f the g o l d o c c u r s i n v e r y f i n e l y 

da v i d e d s t a t e . T h e r e f o r e i t i s a d v i s a b l e to cj'rind the ore 

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

ot h e r m i n e r a l s . The most s u i t a b l e method of e x t r a c t i n g the 

go l d i s s t r a i g h t c y a n i d a t i o n as t h e r e are no m i n e r a l s i n the 

ore w hich i n t e r f e r e w i t h t h i s p r o c e s s . The amount o f c h a l c o -

p y r i t e found was too s m a l l to have any a p p r e c i a b l e e f f e c t 

on r e c o v e r i e s . 
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Table 1  

L i s t o f Assays 

? I,:. •• Ore 

S e c t i o n L o c a t i o n Assays Oz. per ton 

1 810 Slope - E a s t Ore Shute 0.6 

2 710 Stope 0.4 

2 West Cre Shute 0.7 

4 Pace V e i n 0.7 

5 520 - H i g h Grade 5.9 

6 2 l e v e l - 98 V e i n 12.1 

7 2 l e v e l - 61 V e i n 2.4 

8 2 l e v e l - 82 V e i n 6.7 

9 3 ^ l e v e l - Queen k i n e 0.5 

10 5 l e v e l - 75 V e i n 67.2 

11 7 l e v e l - 92 V e i n 2.1 

12 7 L e v e l - 81 V e i n Trace 
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ELATE 3 

Photographs of Gold i n S e c t i o n 1_0 

Iftaptirfi c a t i o n ^ x so 
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